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BRAND NEW FROM
HAMMARLUND

the

$495.00
Amateur Net

HERALDING A NEW ERA IN SSB & CW PERFORMANCE

The new HX-50A is the latest addition to Hammarlund’s long line
of outstanding communications equipment. Designed with operating
convenience and flexibility in mind, the '50A includes, as standard
equipment, Hammarlund's exclusive ZBZ (Zero Beat Zero) for
hands-oft frequency spotting. Assures precise frequency regardless
of mode selection without touching front panel transmitter controls.
Optimum CW break-in operation with control independent of VOX
adjustment. AND for that extra punch, SSB power input has been
upped to a full 180 watts P.E.P.

In addition to new operating convenience and increased power,
the HX-50A retains all of the well known features of the “fabulous
50" including:

Complete coverage—80 to 10 meters (160 optional)

Broadband coupling throughout—Band to band
and edge to edge.

Filter-tvpe SSB generation
Built-in antenna changeover, VOX, and CW break-in

[Tliminated band-in-use slide rule dial

See the new HX-50A at your nearest Hammarlund distributor—
or write for complete specifications.

HAMMABRLUND MANUFACTURING COMPANY

Insbivned 1018 A GIANNINI SCIENTIFIC COMPANY
73-88 Hammarlund Drive = Mars Hill, North Carolina 28754
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the LEADER in

CRANK-UP
TOWER
DESIGN

The full-strength Hercules 66-3 has
diagonal bracing—a unique feature
in all E-Z Way Towers. It's designed
to support a large 20 m or 40 m beam;
4 el. Du-band; or 6 el Triband Win
area 22 feet at 66 feet in 60 MPH
winds.

The 3 sections of the Hercules tele-
scope from a minimum height of 30
feet to a maximum 62 feet.

A worm gear winch tilts the tower
over for easy access to your beam.

MODEL TORBZ 66-3

WIND LOAD CHART

Ant, Full Height Half Height Min. Height

Model Wind Area Hgt. MPH Hgt. MPH Hgt. MPH
TORBZ 66-3 22.2 66 60 50 86 e =
TORBZ 66-3 13.2 66 75 S0 90 32 140
TORBZ 66-3 8.2 66 90 50 100 32 150
TORBZ 75-3 17.0 75 60 55 86 33 125
TORBZ 75-3 10.0 75 75 55 100 33 140
TORBZ 88-3 12 B8 60 65 86 38 140

NEW E-Z WAY HERCULES
DELIVERS THE ULTIMATE IN TOWER POWER

HERCULES Painted Galvanized

TORBZ 66-3 §55.00 1,095.00

TORBZ 75-3 1,055.00 1,240.00

TORBZ 88-3 1,187.50 1,393.50
100° 115" Heights available

MOTOR WINCH

The E-Z Way Motor Winch raises
and lowers towers to any height with-
out guys. When towers are motorized
a larger beam can be used because
the tower is normally lowered to
safer elevations. Standard features:
Combination worm gear drive; totally
enclosed motor and gear box; remote
control switch; spiral grooved winch
drum; positive crank down and limit-
er switches. Assembled complete
with hardware and instructions, just
$389.50 for TORBZ 66-3; $399.50
tor TORBZ 75-3 and $495.00 for
TORBZ 88-3.

R

%

E-Z WAY
TOWERS, INC.

5901 E. BROADWAY
TAMPA, FLORIDA
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Christmas:

Remember, every dollar you spend on ham
equipment will make for a merrier Christmas
for your distributor and the manufacturer.
Spread cheer. To help you in your selection
I've inveigled an unusual number of adver-
tisers into this issue. 73, along with the foliage,

went red this fall . . . this burst of green was
needed so don’t grumble.
ARRL:

My November editorial still stands. Ham
radio won't be able to hold up its head until
the League top brass stops its petty politicking
and dictatorial actions. It doesn’t look as if the
latest director elections are going to give us
any hope for a replacement of the top officers
with men who are more mature and stable.

FCC:

Apparently the FCC intends to ram their
docket to eliminate the Conditional Class li-
cense through. We'll watch this one carefully.
loAR:

Look for some big news next month.

CHRISTMAS SPECIAL
ON RADIO HANDBOOK

Now you can get the best ham handbook
at a fraction of its original price: The 15th
Edition Radio Handbook by Bill Orr W6SALL
This tremendous book should be in every
ham shack. It has over 800 pages of
theory and practice about every aspect of
radio and electronics. Amateur radio is cov-
ered from the very basics to construction
of about every possible piece of ham gear
that vou could ever want. Originally pub-
lished by Editors and Engineers at $8.50,
but now as a special for Christmas, you can
buy the fifteenth edition while they last for
only $5.95.

Send $5.95 to
Radio Bookshop
Peterborough, N. H.
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DIRECT CRYSTAL CONTROL TO 160 mc

With AOC Plug-In Transistor Oscillators

@ Portable Signal Standards @ Signal Generators For Receiver Alignment ® Band Edge Markers
® Frequency Markers For Oscilloscopes ® Quick-Change Plug-In Oscillators ® Accessory Cases

HIGH FREQUENCY (20 mc — 160 mc)

Five transistor oscillators covering 20 mc - 160 mc. Standard 77°F calibration tolerance
+.0025%9. The frequency tolerance is ==.0035%0. Oscillator output is .2 volts (min) across
51 ohms. Power requirement: 9 vdc @ 10 ma. max.

OSCILLATOR | OSCILLATOR | CRYSTAL | T .|, OSCILLATOR
TYPE |  RANGE TTSPE : F s EJDEL “-ESSPEI'::"ES"‘” ;EEJ:?EﬁEv Eﬂfggl
| 0124 | 2040 m CYI1 +.0035% | §$ 9.10 2060 mc $ 6.90
0T-46 40-60 mc CY-71 -+ .0035% .10
0761 | 60100 mc | CY-71 + 0035% 15.00 g e
07-140 | 100-140mc | CY-7T + 0035% 1500 || 101140 me 15.00
0T-160 110-160 mc CY-7T -+ .0035% 15.00 141-160 mc 18.00

Order direct from
International

Crystal Mfg. Co.

LOW FREQUENCY (70 kc — 20,000 kc)

Four transistor oscillators covering 70 kc - 20,000 kc. Trimmer capacitor for zeroing crystal.
When oscillator is ordered with crystal the standard will be = .0025%. Oscillator output
is 1 volt (min) across 470 ohms. Power requirement: 9 vdc @ 10 ma. max.

= OSCILLATOR
OCvpe | “Rhweew | “Tee~ | TU0FTo f 1soF | (LESSCRYSTAL|  pgrdiency | “PRIcE
[ 01-1 | 70-200 ke CY-13T + 015% [ $7.00 || 7099 ke | $22.50 |

%ggfzun ke 13.00

0T7-2 200-5,000 ke CY-6T 200-600kc =.01% 7.00 439 ke 12.50
600-5,000kc =+.0035% 7.00 gggggg :g %ggg

01-3 2 000-12.000 kc | CY-6T + .0035% 7.00 WS; %.499 s g;gg

1,500-2,999 kc 6.
074 10,000-20,000 ke | CY-6T =+ .0035% 7.00 3,000-10,999 ke 4.90
. 11,000-20,000 ke |  6.90

INTERNATIONAL
CRYSTAL MFG. €O.."INC.

AOC OSCILLATOR CASES

Small portable cases for use with the OT series oi

plug-in oscillators. Prices do not include oscillators.
(When oscillator and crystal are ordered with FOT-10 case a 77°F
tolerance of = .001% may be obtained at $2.00 extra per oscillator/
crystal unit. When oscillator/crystal units are ordered with FOT-20 case,
a single unit can be supplied with temperature calibration over a range
of 40° F to 120° F. Correction to = .0005%. Add $25.00 to the price of

FOT-20 and oscillator/crystal unit.)

FOT-20 For high accuracy calibration
requirements. Includes battery
and output jack, output meter
circuit and battery check, as
well as thermistor temperature
measuring circuit. $87.50

FOT-10 Basic case with battery and
output jack for general wider
tolerance applications. $14.50

MT-1 Oscillator board mounting Kkit.

$4.95

18 NORTH LEE OKLAHOMA CITY, OKLA,

FOT-20







GONSET SIDEWINDER
TRANSCEIVER Model 900A

SOLID STATE “SCOOP” FROM GONSET!

FIRST AND ONLY TRANSISTORIZED SSB-AM-CW TRANSCEIVER
FOR MOBILE, PORTABLE AND FIXED COMMUNICATIONS

The totally new Gonset Model 900A
Sidewinder 1s the first and only tran-
sistorized SSB-AM-CW transceiver
(except mixer, driver, final stages in
transmitter) to provide complete cover-
age of the 2 meter amateur band 1n 4
segments 1 MC wide. Yet it’s so com-
pact it fits quickly under the dash of the
newest cars! Transistor design makes
possible a primary power requirement
in the receiver of less than ¥2 amp!
Separate power supply accessories
snap-fasten jiffy-quick to back of trans-
ceiver, or may be used for remote instal-
lation. Here's the trouble-free, solid state
transceiver with power to spare for any
fixed, portable or mobile application!

For complete information, visit your
Gonset Distributor, or write Dept. ST-12.

CHECK THESE HIGH-PERFORMANCE SPECIFICATIONS:

TRANSMITTER: Transistorized (except for mixer, driver, final states)
* Frequency Range: 144.148 MC + Power Input: 20 watts PEP
SSB, 6 watts AM, 20 watts CW * Spurious Suppression: —50 db =
Carrier Suppression: —50 db on SSB * Unwanted Sideband Sup-
pression: —40 db + Stages: 3 stage MIC Amplifier; 15 MC Mixer »
Diodes: 2 Balanced Modulator; Meter Rectifier * Tubes: 6EAS8
Doubler, Mixer; 12BY7A Driver; 6360 Power Amplifier

RECEIVER: All-transistorized * Frequency Stability: Highly stable:
utilizes same VFO as transmitter = Sensitivity: !5 microvolts or
better for 10 db ° ,!; N« Selectivity: Lattice crystal filter for both
receiver and transmitter * Audio Output: 3.0 watts *» Spurious Sup-
pression: —50 db or better » Image Rejection: —50 db (receiver and
transmitter utilize double conversion) » Stages: RF; Mixer; Doubler;
9 MC Mixer; 29 MC IF; SSB, AM, CW Detector; Audio Driver; Push-
Pull Audio Output * Diodes: AM Detector; AGC Detector; RF Gain
Control

TRANSCEIVER: 9 MC BFO; 15 MC IF; High Frequency Crystal Oscil-
lator; VFO; VFO Regulator; AGC; 9 MC IF » Dimensions: 823” W.,
474" H., 74" D. »= Wt.: 10 |bs.-8 oz. * POWER SUPPLY: Dimensions:
(AC or DC) 8l2” W., 474” H., 5'%,” D, » Wt.: 13 Ibs.-8 oz.

PRICE: TRANSCEIVER: $%399.50 Amateur Net: POWER SUPPLY:
AC —3%367.75 Amateur Net » DC—%79.50 Amateur Net

e GONS EHE'L, ixc.

ALTEC LANSING CORPORATION

O ALTEC LANSING CORFORATION

[577°\Y A Subsidiary of Ling-Temco-Vought, Inc.

1515 S. MANCHESTER AVENUE, ANAHEIM, CALIFORNIA
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William H. Kennedy W3ZFJ
1520 James Street
Monroeville, Pa.

A 2 band mobile
SSB Receiver
with many
unmique features.

HO-20805SBMR-10T

This receiver was conceived, designed, and
constructed with one aim in mind, mobile
single sideband. It is now and has been operat-
ing in this manner for over one year with
superb success. Sensitivity and selectivity are
excellent. Dozens of comparitive tests have
been made with other receivers and this re-
ceiver hears everything my 75A-4 hears or a
KWM-2 hears. It's now being used with a
companion 200 watt transmitter in the same
size package which, incidentally, was an after-
thought when the receiver was completed.

Since most constructing hams are familiar
with basic operation of receivers, I will not go

[i} SCw4 12} &Cwa B ME FILTER LT 1
(1) aB54 1r
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AUDIO
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Block diagram

into a detailed explanation of each stage, but

will hit only a few highlights and problems
encountered.

Bottom view of receiver

The block diagram (Fig. 1) shows only 8
stages, including the avce amplifier. Power re-
quirements are necessarily slim for mobile
service. Filament requires only 2.5 amps. at
12v and 200v at 70 ma.

The rf stage is a high gain cascode amplifier.

73 MAGAZINE



Already the communications engineers are
screaming “cross modulation.” Granted at full
gain this receiver is no exception, however,
when listening to a weak signal at full gain a
strong local signal 20kec away is just barely
detectable. Backing off on the rf gain just a lit-
tle removes any trace of the strong signal.
Measurements indicate that at this point the
gain of the rf stage is approaching unity. You
need only to use this receiver to fully appreci-
ate the advantage of front end gain control.
Most receivers control three or four stages and
the front end is still operating at fairly high
gain and therefore is susceptible to overload
on strong signals. Of course in order to use
this method the mixer must be of the low
noise variety, as this one is, rather than a
noisy 6BE6 or 6BA7. The bottom of the cas-
code stage is a remote cutoff 6DS4 nuvistor
triode. This configuration will give you the
characteristics of a remote cutoff pentode ex-
cept without the noise of a pentode.
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Selectivity

The mixer is the same high gain, low noise,
and low cross modulation circuit described in
the October 61 issue of 73. It works as well as
the original 12AT7, but is scaled down in
voltage for the nuvistors.

Please notice there are two filters in this
receiver. The total bandwidth of both filters is
1400 cps at the 6db points. Actual audio re-
sponse, however, at the 6db points is 500 cps
to 1900 eps. Too narrow for phone operation?
You should hear it. The xtal filter selects only
one sideband and sets the lower audio limit to
500 cps. The audio filter alone sets the high
end at 1900 cps.

One must be careful when defining selectiv-
ity and bandwidth. You may have more band-
width than you think. For example the Collins
75A4 normally has a 3.1 ke filter, but when
you position vour passband tuning properly
the lower audio limit is about 400 cps. This
places the upper limit at 3500 cps, almost

DECEMBER 1964

Top view of receiver

twice the bandwidth that is needed. Most of
the new receivers and transceivers have 2.1 kc
filters therefore the audio response is still up to
2500 cps. I maintain the top frequency should
be no more than 2000 e¢ps. This may sound like
gilding the lily, but let’s face it, the bands are
crowded and when it comes to monkey chatter,
“Every litter bit hurts.” (ouch)

3/ view of receiver

The curve in Fig. 3 will show the combina-
tion of the filters. The bfo frequency was set
at the 25 db point on the curve, setting the low
frequency to 500 cps. Since the audio filter
reaches its maximum depth before the xtal
filter starts to roll off, the af filter is the high
frequency defining aperture. Matching to the
xtal filter is accomplished by modification of
the standard Merit 10.7 mc if transformers as
seen in the parts list. The audio chokes used in

this audio filter were surplus units, obtainable
from Olsen Radio Co., Penn Ave., Pgh., Pa. A
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T1, T2 Merit 10.7 mc sf transformers modified by removing
the 33 mmfd and replacing one side with 50 mmfd and
the other side with 68 uuf and 390 uuf ceramics.

T3 Merit 10.7 mc sf transformer modified by adding 20
mmid ceramic to existing 33 uuf,

T4 10 K to 47 output trans,

CH1, CH4 225 mh chokes.

CH2, CH3 300 mh chokes.

CH1-4 audio chokes are surplus Rola Co. GH-1226-2
available at Olsen Radio Co., Pgh., Pa. Substitutes are
VIC-8 and VIC-9 UTC variable inductors.

good substitute would be the VIC-8 and VIC-
9 UTC variable inductors.

The vio is constructed in a heavy welded
copper box. The mechanical and electrical sta-
bility is excellent. The drift in the first 30
minutes is 900 cps, after which it will sit on
zero beat with the Collins for hours. This
initial drift is very slow so you may use the
receiver almost immediately after turning it
on, a necessary requirement for most mobile
work.

The dial calibration is not very well defined
from the photos, but the dial is marked only
with the 100 ke marks in each band. The vfo
covers 14.25 to 14.35 and 14.00 to 14.10 on
twenty and 3.90 to 4.00, 3.50 to 3.60 on 80
meters.

Band changing is done with diode switching
and the four 100 ke segments are accomplished
with only three changes in vfo freq. The dial
shows 5 bands, but only four are used. A
diode switch is used to shift the frequency 3
kc when changing sidebands so the input
frequency remains unchanged. Voltage regula-

Filter McCoy model 48B1 with matching bfo xtals.

Heat shield on 6AH6 vio is model CFM7 by Cool-Fin
Electronics, So. El. Monte, California.

L1 Miller 41A155CBI 10-18 gh with 10 turn link added.

1.2 Miller 41A156CBI 1-2 gh with 5 turn link added.

1.3 Miller 41A155CBI. Two coils one mounted on top of
can, one mounted on bottom of can,

L4 Miller 41A156CBI, Two coils one mounted on top
of can, one mounted on botton of can.

L5 10 turns #16 enamel wire wound and an XR-50 coil
form.

tion is accomplished with Zener diodes as can
be seen in the schematic.

The ave system employed works very well.
It has none of the initial “pop’ common to a
good many receivers. The attack time is ap-
proximately 300 usec as measured on a Tek-
tronic 585 ocilloscope. Release time is deter-
mined by the back resistance of the diodes and
the 50 meg resistor. The 50 meg resistor is
returned to B+ to provide a delay. An unex-
pected problem developed when the receiver
was first tried mobile. Every time I would re-
lease the accelerator the B+ voltage would
drop about 10v. This drop was seen as a large
change on the plate of the ave amplifier and
would cut the receiver off for about 5 seconds.
This was corrected by returning the ave plate
load to the regulated 102v on the vfo.

This receiver has given me a lot of enjoy-
ment in the time I have used it. I have re-
ceived a lot of compliments from friends and
enemies alike, and I can say without reserva-
tion this receiver does not cause TVI.

... W3ZF]
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Here’s WQEA NEW

AUTO-MATCH!
4db Stronger Mobile Antenna

Combine stronger structural strength with stronger signal strength and voila
Waters New AUTO-MATCH Mobile Antenna!

Frankly, we hadn’t expected to announce AUTO-MATCH for several weeks. But

with completed field tests corroborating our every engineering expectancy of

operating superiority and structural durability, we decided to beat the gun.

old

Briefly, the Specs:

AUTO-MATCH operates with only a coil-change on every ham band with its
maximum radiation efficiency giving up to 4 db more signal strength than is
found in other commercial mobile antennas. The tapered radiator tip is of
drawn 17-7 PH stainless steel and adjusts to all frequencies. Interchangeable
Top-Center loading coils are molded in low-loss Epoxy and are completely
sealed against moisture and water seepage. High Q stable inductance handles
500 watts of RF and at resonance presents an “Auto-Match” of 50 ohms for
the coaxial feedline. The sturdy lower mast is made of 6061 ST6 aircraft
aluminum tubing with a stainless steel mounting stud welded in standard
base-mount thread. The upper mast is of solid tapered drawn aluminum rod
to provide added strength and ease of upright mounting. The built-in foldover
for garaging drops AUTO-MATCH to car-top level. AUTO-MATCH fits any stand-
ard mounting base or bumper mount without change or modification. And
remember AUTO-MATCH is rugged, very rugged — designed to last for
car after car, rig after rig! You can place your order with your distributor now.

=D

g
s

-
PRICES

Mast 370-1 $12.95
Radiator Tip 370-2 $ 995
Coil 370-75 $15.95
Coil 37040 = $14.95
Coil 370-20 $13.45
Coil 370-15 $12.75
Coil 370-11 $11.95
Coil 370-10

WATERS

MANUFACTURING INC.
WAYLAND, MASSACHUSETTS
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Clark Anderson WENKZ

A Cheap Pair of Socks

The 6]B6 is a Novar tube with the sup-
pressor grid brought out separately, not con-
nected internally to the cathode (the common
practice) and is supposed to have ratings sim-
ilar to the 6DQ6. The recollection of the
6AG7 and the price invited the trial of the
6]B6’s in a grounded grid linear.

Frankly, I was not too confident so a strict-
ly junk box version was built. The results were
very gratifying and should encourage others
to give the tubes a try.

Four 6]B6s were paralleled and mounted
in a BC191 tuning unit cabinet. The old holes
were plugged with “Bondo”, used for the new
parts, or covered by the relocated tuning
chart. The plate meter, roller coil and plate
tuning condenser were all salvaged from the
BC191. The loading condenser is a three
gang TRF broadcast condenser and will prob-
ably require additional padding on 75 meters.

Construction was straight forward with no
particular precautions except to place brass
discs in the center of the novar sockets to pro-
vide better grounding and isolation; no trou-
ble was encountered (which is unusual for
W6NKZ, believe me). W6JPU gave encour-
agement to the project and the first trial at
his QTH with a Variac showed that about
1200 volts was the limit without using bias.
At this point the four tubes were dissipating

6JB6 6J8B6

6JB6

160 watts and beginning to blush. Forty watts

i

...........

A R ey 5 et e e
--------------

6JB6 Linear Amplifier
quite red, but would cool down with excita-
tion. Tubes were interchanged with the same
tube being the weak sister, which eliminated
the possibility of a stray parasitic in one
socket.

At this stage a power supply was built using
a healthy TV transformer in a tripler circuit

ANTENNA RELAY TO CUT LINEAR IN OR OUT

N

6JB6 \

INPUT

ANTENNA

§ ; o0i
.
- SINGLE - P

- CHOKE
FROM 19 I =
(o]4]
e | S0 mi ? Y
T =
PS; 4 -8 TURNS NO. & WIRE, WOUND ON 4T~ | WATT RESISTOR —IELL‘-I'DE E!t"::.ﬂ.‘., B+
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Power

Supply

described in 73, June 1961.

Tripler is a slight misnomer; the switch was
thrown and 1900 volts appeared to make the
electrolytics sound like a rattlesnake. Two
more condensers were hastily added and some
voltage checks were made.

65 mils steady load—1900 volts

150 mils steady load—1620 volts

220 mils steady load—1600 volts

At this point resistors were smoking and I
decided this was fair enough for the size and
price.

With the power supply completed and 12
volts bias applied to the grids, the amplifier
idled at about 40 mils—10 mils per tube.
When properly loaded it would easily peak
400 mils and was very easy to drive with the
untuned cathode circuit. On the air reports
have been most complimentary and local
checks have shown a very clean signal on the
scope.
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At a sustained 400 mils the tubes are just
beginning to show color, which would indi-
cate 1600 volts to be about the limit for the
“conservative amateur” or a confirmed whis-
tler.

This article was written with the hope of
encouraging a little experimentation and not
with the idea of this being the last word.

. . . W6NKZ

DECEMBER 1964

The leading book on

TRANSISTOR

COMMUNICATIONS
EQUIPMENT

Yy
Donald L. Stoner, WE6TNS

Lester A. Earnshaw, ZLTAAX

Handbook covers a wide range of com-
munication uses for both amateur radio
and commercial applications.

Simplified theory, plus practical con-
struction projects including amplifiers,
V.H.F. equipment, single sideband ex-
citers and a complete S.S.B. transceiver.

BOOK $ OO

4044 €4d. (foreign $5.50)

ORDER FROM YOUR FAVORITE ELECTRONIC PARTS DISTRIBUTOR.

If he cannot supply, send us his name and
your remittance, and we will supply.

=@ EDITORS and ENGINEERS, Ltd.

Summerland 8, California 93067
Dealers: Electronic distributors, order from us. Bookstores,
libraries, newsdealers, order from Baker & Taylor Co.,
Hillside, N.J. or Momence, |ll. Export (except Canada), order
from H. M. Snyder Co., 440 Park Ave. South, New York 10016.

11



Photo by E. C. Current

Build a

L. F. Kiner KEVNT
1213 Pacific St.
Santa Monica, Cal.

28 Volt Power Supply

There is really no need for you to be
passing up those surplus 24-28 volt dc trans-
mitters, receivers, relays, switches, coaxial re-
lays, lights, etc!

For less than $20.00 you can build a power
supply that will provide 24-28 vdec at 10 am-
peres.

The circuit is a straight forward de power
supply circuit employing four silicon rectifiers
in a bridge circuit and suitable high-capaci-
tance-low-voltage capacitor for filtering.

The power supply can be built on any prac-
tical size chassis that will accommodate the
components to be used. Construction is non-
critical as to parts placement. 1 used a
7 X 9 X 2 aluminum chassis and mounted
this to a standard rack panel by means of
support brackets. Rack panel mounting is of
course optional.

When wiring the unit it is suggested that
the builder use No. 12 or No. 14 solid wire.
This is the same type of wire as generally
used in your house wiring. About a three to
four foot length should be sufficient.

Most of the surplus stores can supply a
power transformer that will do the job very
nicely. Price? The range is from $5.00 to
$10.00 each depending on condition and
current carrying capacity. One that will do the
job is available from Hiway Company (1147
Venice Blvd., Los Angeles 15, California) for
$7.25 prepaid. This particular transformer will
deliver 24 vac and 10 amperes from 115 vac
G0 cps source.

Of course you can also obtain vour 24 vac
by wiring the secondaries of two 12 vac fila-
ment transformers in series (or the secondar-
ies of four 6.3 vac filament transformers). The
primary windings would be paralleled and a
check with an ac voltmeter will tell you wheth-
er vou have the secondaries connected prop-
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erly. Be sure to check the secondaries with
an ac voltmeter to insure that vour connec-
tions are series aiding (adding) and not can-
celling.

The rectifiers (diodes) used in the original
unit were purchased from TAB (111-54 Lib-
erty Street, New York 6, N.Y.) for $1.15 each.
The units selected are the 12 ampere, 70
vims (100 piv) silicon power diode studs.
Be sure to use mica (or equivalent) insulat-
ing washers when mounting the diodes to the
chassis.

Metering of the current drain and output
voltage is optional. I had a dc ammeter that
wasn't in use and installed it on the rack
panel. Since a dc¢ voltmeter of suitable range
was not available, pin jacks were provided
to check the voltage whenever desired.

100 piv
—) I2 A
SEE TEXT
>
24 VAC Y ¢
¥ S00mf|+
~T~ 100 T~
VDC
r'e o
( T

117 VAC
FIG. |

A heavy duty 24 vde power supply such as
this will most likely be more than ample to
fulfill any needs of the average experimenter
or amateur radio operator.

I use all 24/28 vdec switching, coaxial relays
and pilot lamps. These are readily available
at nominal cost in surplus stores.

Don’t pass up those 24-28 vdec bargains
anymore; the relays alone are worth investing
in a power supply.

... K6BVNT

73 MAGCAZINE



NEW! LAFAYETTE

o i
B o g e T e

LAFAVETTE
ey we- VB8

— —

P - =1

g o e ~-1
" el i S CTEE
e A ) TR s S

- e ko S

R R : L g ; R
(g e de e :"::': o z i R ) v e
R R R ; S AR ; o
; e S N A i A e R T e,

TS o 5 = g o b, )

s PR et - B e e
a

Uses Mechanical Filter For Exceptiunal Selectivity— Offers 2KC Bandwidth!

.......

Lafayette’s newest! A dual e Sensitivity 1 xv or Better e All Heterodyning crystals supplied

conversion superheterodyne 7 Band-Switching Positions—3.5, ¢ Selectable upper and lower Side-
communications receiver 7, 14, 21, 28, 28.5 and 29.1 MC,  bands

: plus WWV on 15 MC : :
covering. the -10. tirough 80 e Tuning Dial Covers 600 KC for ¢ Geared Tuning Mechanism
meter amateur bands and Each Band e 100 KC Calibrator Circuit (crystal
offering a high order of elec- o 12 Tubes optional extra)
trical and mgchamcal stabil- o Crystal-controlled 1st Oscillator e Separate Diode AM Detector and
ity for superior AM, CW and e Transmitter-type VFO for 2nd CW/SSB product Detector
SSB operation. Check some Oscillator e Coax Antenna Input
of the exceptional features! e Preselector Tuning

e Crystal-controlled BFO (Dual e 8 and 500 ohm outputs
frequencies) ¢ |Imported

 LAFAYETTE 10-80 METER § NEW! LAFAYETTE _.
l BAND TUNEABLE VERTICAL § “BEAT-BANDER” [~y
ANTENNA EXTERNAL BF0 E=S0asSS

40-0104WX 99-2502

TEL 115 B9

Stable, Transistorized Circuit

Single adjustment for tuning antenna Provides “beat” frequencies from
Omni-directional-overall hgight 18 ft. 3.5-32MC

Rugged, wind-resistant—Irridite- Connects to Receiver’s Antenna Input
treated Ideal for receivers without BFO, or
For Ground, Roof or Tower Installa- those using a combined Q-Multi-
tion plier/ BFO

92 ohms impedance—1000 watts Complete with coax cable and 9-
power rating volt battery e Imported

FREE' Lafayette 516—Pg. 1965 Catalog No. 650. Write:
m Lofayette Radio Electronics Corp., Dept.73K-4, P.O. Box 10, Syosset, L. 1., N. Y. 11791
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Weather

Here in the tornado-prone Southwest, one
of the most spectacular feats of public service
performed by hams has been the group of
“Weather Nets” which aid the weather bureau
and news services in keeping track of severe
weather. A number of lives have been saved
by the action of such nets.

But while this aspect of severe weather,
public service, and ham radio, appears to have

Jim Kyle K5JKX
1236 N.E. 44th St.
Oklahoma City, Okla.

Detector

no weather radar—but it does much the same
job.

And at the conclusion of the article, almost
as an afterthought apparently, the author com-
ments that two or three such azimuth stations,
separated by 100 miles or so, could obtain
accurate fixes on thunderstorms “if the prob-
lem of establishing communications between
stations can be solved. Perhaps the solution

AMPLIFIER

TRACES

FIGURE | A C B

FIGURE 2 A

been confined principally to the tornado and
hurricane belts of our country, the potential of
mixing the three ingredients is available al-
most anywhere.

One of the more interesting recent examples
is suggested by an article appearing in the
May, 1963, issue of Scientific American maga-
zine, in the publication’s department devoted
to “The Amateur Scientist.”

Described is a complex-appearing (but ac-
tually far simpler than a SSB exciter) device
which when completed tells vou the direction
and intensity of thunderstorms. Its range is
some 600 miles; its azimuthal accuracy is
limited only by the care in construction. It’s

14

VERTICAL AMPLIFIER

HORIZONTAL AMPLIFIER |

TO Z AXIS
C.RT
TRACES

SENSE AMPLIFIER

AR

can be found in amateur radio.”

So if youre looking for something new,
different, and a little bit out of the way to
spend your construction talents on for a spell.
you might consider the weather detector. I
you and just one buddy 100 miles away from
you each build one, you’ll have the virtual
equivalent of a weather radar station so far
as locating thunderstorms is concerned. And
there’s a chance that your observations might
uncover some of the unknown details about
thunderstorms which the professionals haven’t
discovered vet!

Actually, the weather detector as developed
by Mr. Thomas P. Leary, an Omaha, Neb., at-

73 MAGAZINE



torney, consists of a radio-compass with os-
cilloscope readout. Complete constructional de-
tails appear in the Scientific American article
mentioned previously, but most hams will be
able to build a working model from the block-
diagram description which follows:

Input to the weather detector comes from
three antennas. Two of these antennas are
shielded loops, identical to those used for
transmitter hunts (Leary used 50 turns of
No. 20 Formvar covered wire on a 3-foot form,
shielded with a wrapping of aluminum foil).
The third antenna is a vertical “sense” an-
tenna to remove ambiguity.

The loops are positioned at right angles to
each other, and feed identical amplifiers. The
amplifiers have frequency range from 100 cps
to 12 ke; any hi-fi or phono amplifier should
work but high gain is essential. Leary used a
12AU7 feeding a 6AU6 to achieve sufficient
gain.

The “sense” antenna feeds a similar am-
plifier; all three amplifiers are provided with
gain controls to allow balancing, and a special
“stereo-matched” twin gain control for the
loop amplifiers might not be out of place to
avoid rebalancing.

Outputs of the two loop amplifiers go to
the horizontal and vertical plates of the scope
tube, respectively, while the output from the
sense amplifier goes to the grid or the “Z”
input of the scope.

Operation of the system can best be under-
stood with reference first to the single-channel
block diagram, Fig. 1, and then to the com-
plete diagram, Fig. 2.

Fig. 1 shows only the vertical-deflection
channel loop, amplifier, and scope circuit. A
thunderstorm producing QRN at point A will
be picked up strongly by the antenna; the
QRN will be amplified and applied to the de-
flection plates, and the result will be a ver-
tical line whose height is proportional to the
strength of the QRN.

However, an identical thunderstorm at point
B will lie in the null of the antenna and will
not be picked up, while a third similar storm
at point C will be received but with only
about half the strength of the one at point A.

Now turn to Fig. 2 to see how addition of
the horizontal channel changes things. Now
the storm at point A is in the horizontal null
and the vertical peak, so it still produces a
vertical line on the scope face. But the storm
at B is in a vertical null and horizontal peak.
so it produces a horizontal line. And the storm
at C produces signals in both channels; the
strength in each channel is proportional to the
angle of the radial line to the storm, and this
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effect results in a diagonal line pointing di-
rectly toward the original storm.

The Sense antenna’s output, fed to the grid
of the CRT, blacks out the “tail” half of the
trace produced by each storm, so that the ap-
pearance on the screen is simply a line from
the center of the tube (observer’s position)
indicating azimuth to the storm.

Most lightning discharges are vertically po-
larized, and the weather detector produces the
line on the screen when receiving vertical-
polarized energy. However, some cloud-to-
cloud strokes are horizontally polarized, and
some distant strokes received by sky-wave will
be simultaneously vertical and horizontal. The
horizontal component produces a sort of spade-
shaped trace, with the tip at the rip of the
screen, while the combination of both vertical
and horizontal results in an oval with a
straight line down the middle.

Only a few precautions are necessary when
constructing a weather detector. One of the
most important is to make all antenna feed
cables the same length to preserve exact phase
relationships. The Sense antenna should be
connected to a “lightning arrestor” since the
equipment will be operating during thunder-
storm conditions. The loops should be oriented
on N-S and E-W lines although this refinement
is not necessary if they are at accurate right
angles to each other; however they should be
at least 20 feet above ground.

This weather detector can also be used to
spot probable tornadoes, since the twisters are
invariably accompanied by strong thunder-
storm activity and turbulence. To quote Mr.
Leary: "My station has produced an elliptical
display with rapidly recurring sferic pips on
the azimuth of a small tornado 24 miles away.”
He adds that any storm producing repeated

pips on the identical azimuth is suspect.
« 2 o KDJKX

10-15-20M QUADS

%*Pre-Cut % Pre-Tuned #*Triband
Bamboo Fiberglass
Two Element $59.95 $99.95

Qw $149.95

ROTATE WITH TV ROTOR
HIGH F/B RATIO
VERY LOW SWR

.....

LOW Q BROADLY TUNED
HIGH GAIN

EASY TO MATCH

LOW WIND RESISTANCE
ONE FEED LINE FROM
XMTR FOR ALL 3
BANDS NO SWITCHING

St esans

406 Bon Air Dr.
Temple Terrace, Florida

Phene 988-4213
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14 Elements on 432
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RADIATOR DETAIL

Just to jog your memory, remember that
as you go up in frequency the absolute neces-
sity for an antenna designed for the band
grows by leaps and bounds. This was already
evident in the good old 5 meter days, 30 years
ago. On ten meters, you could use a “long
wire antenna,” (generally the 160 meter “flat-
top L7) some 270 feet long and as high as
you could get it. If it was pointed towards
Europe, it also pointed West. But not on 5!
You had to do something then.

Now that were on % of a meter take my
word for it: Build at least one good multi-
element Yagi to start off with. I built two,
because from past experience it was nice to
have two complete stations. You could loan
one of them to a friend and thus be sure of
at least some QSO’s.

SOLID ELEMENT~ ",LIHEH BAKELITE SQUARE %x

I X1 WOooD annmf \NﬂTL'H SAWED IN BOOM =

THIS ISA LUMBERMANS"I1X 1| OF ELEMENT DIAMETER
IT IS ACTUALLY %x% OEEP

3
4

FIG. 2

So just make up one for now. Unless you
want to live it up with a 14 over 14! It uses
1” by 1” red cedar or redwood, small squares
of bakelite to hold the elements on, wood-
screws, and aluminum  clothesline for
elements. It has 14 of these wide spaced for
maximum gain, a fixed capacitor Gamma
match, nearly 20 db gain, and it works!

This beam is not a copy of any other. I
tuned this one up myself over weeks and
weeks on the antenna range here. With some
23 years experience in back of that. Some
handbooks claim that all the directors after
the first few can be equally spaced. You can.
But if you want to be sure of the gain of this
one, make it up precisely as indicated. Note
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K1CLL

DIRECTORS
‘u/ , s

2% | 105 [10F |12F | 123

\ALL OTHERS | INCHES/

L INCH WIDE

NOTE | ALL DIMENSIONS ARE IN INCHES

2. NUMBERS BETWEEN ELEMENTS
ARE SPACINGS CENTER TO CENTER
OF ELEMENTS

ELEMENT

BOOM {

{ @

FIG. 3

that they came out pretty near equal but not
quite.

Figs. 2 and 3 show element mounting de-
tail. Fig. 4 shows material details. One nice
feature about the thin solid aluminum ele-
ments, They bend! Several times if need be.
You can use this beam as a “standard”™ also
for yvour own antenna range, etc., as you go
to more elements later. The construction is
light but with a little varnish spraved on, it
will do for a while. You'll probably want to
put up two or four a little later, anyway.

WOOD DOWEL
BGLT._\' \r: fam.r
— - . T -
= . - \
/ . 0 FOOT BOOM
11" x 3 "srRAcCER
s sy
FIG 4

SIDE VIEW, BOOM AND BRACER

I used a one inch dowel for the first part
of the mast, (that is, the part attached to
the boom) plus a length of black plastic ABS
(acrylic butadiene styrene) pipe over it. This
just happens to be a good fit into the ends of
the very useful 5 and 10 foot sections of
aluminum Tee Vee masts—that are sold in
every ‘radio store.”

Seems like that’s enough detail. See vou

soon on 432. There’s quite a few on the
band already, I find.

.. .K1CLL
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A COMPLETE SOLID STATE .:;_
SSB RECEIVER

INSTANT SELECTION

OF ANY ONE OF 8 PRE-SET CHANNELS

OVER THE 2-32 MC FREQUENCY RANGES

. :

e SSB (USB LSB), AM EQUIVALENT, CW, MCW

e SELECTION OF SIDEBAND AND TWO OPERATING CRYSTALS
PER CHANNEL PROVIDE 32 DISTINCT COMMUNICATION

CHANNELS
¢ OVEN STABILITY 1 PART 10* PER DAY
e DC AND AC POWER SUPPLIES
e EXCITER OUTPUT UP TO 250 MILLIWATTS
®
-

MODEL SMR-1
REQUEST
TB 3010

MODEL SME-1
REQUEST
TB 2030

RECEIVER SENSITIVITY BETTER THAN 1 MICROVOLT
REMOTE CONTROL AVAILABLE

THE TECHNICAL MATERIEL CORPORATION

MAMARONECK, NEW YORK
and Subsidiaries
OTTAWA, CANADA e«  ALEXANDRIA, VIRGINIA e«  GARLAND, TEXAS + OXNARD, CALIFORNIA
SAN LUIS OBISPO, CALIFORNIA e  LUZERN, SWITZERLAND + POMPANO BEACH, FLORIDA
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The

Joe Williams WE6SFM
4150 Beck Ave.
North Hollywood, Calif.

Miniature Multiband Tuner

Multiband tuner construction data has been
vellowing in the pages of amateur literature
for a long time and hasn’t really received the
attention that it deserves. There was a time
when the typical hamshack needed a shoe
box full of plug-in coils to keep it going and
some of them were of the type that were
wound on a tube base and doped with a bit
of fingernail polish. That was back when the
Zepp antenna was the end-all and a store
bought rf inductance was a glossy showpiece.
Since then, the ARRL handbooks have de-
scribed some interesting and functional all-
band rigs using multiband tuner circuitry. A
typical handbook version of the single ended
MBT employs a dual 140 mmfd variable ca-
pacitor and inductances of 1.5 and 8.9 micro-
henries. In the commercial field, the National
Company markets the MB40 and the MB150

18

multiband tuners which are popularly accept-
ed home brew ingredients.

In essence, the multiband tuner works like
this: two right angle mounted inductances
are tuned with one split stator condenser.
(Fig. 1). The hook up is such that the smaller

FIGURE |
coil, L 1, is tuned by connection to the vari-
able low value series capacity existing be-
tween the stators. The large coil, L. 2, which is
connected from the rotor to one stator, is of
such size as to be seen by the small coil as
an rf choke and therefore nonexistent. To the
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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: *‘| 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.l‘i

Chicago, Illinois: “It really does the
jnb-li
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.

2 CORNELL-
N 2l 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 rotor system!

larger inductance, the small coil appears as
a short circuit between the stators and the two
sections of the capacitor are thus shunted.
This combination of effects enables the tuner
to provide a parallel-resonant, high impedance,
tuned circuit for each of the five popular
ham bands from 80 through 10 meters.

The miniature tuner shown in the photo-
graph was assembled for use in some Nuvis-
tor projects and is infinitely useful where the
power involved is 5 watts or less. The tuning
condenser, which measures ¥ X % X % inch,
is a CalRad model CR 201 and is of the type
used in the smaller transistor radios. The an-
tenna section is 11 mmid to 235 mmitd and
the oscillator section covers 11 mmfd to 111
mmfd. The inductances, L. 1 and L 2, were
made from one stick of Air Dux 432 T. (The
Barker & Williamson equivalent is #3004).
This coil stock has an outside diameter of
%2 inch, runs 32 turns per inch and has
molded plastic bindings. L. 1 is 16 turns and
L. 2 is 40 turns. First, L. 1 was solder tacked
to the stators and pruned to tune 10, 15 and
20 meters. After . 2 was cut to include 40
and 80, each coil was cemented to a rear
edge of the dust cover of the condenser. In
this case, Testor’s Polystyrene Cement seemed
a good chemical match for the dust cover and
the coil plastic. When the cement had set,
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the coils were properly soldered to their re-
spective connections. The CR 201 has small
trimming pads on the back and these were
used to make sure that the tuner didn't
‘hit’ two bands at the same dial setting. The
plastic frame and the mounting screw ar-
rangement on the front of the condenser per-
mit the tuner to be chassis, bracket or thin
panel mounted. When an MBT is used in a
plate circuit, or other scheme involving above
chassis voltages, the rotor shaft should be in-
sulated. The builder can fabricate shaft ex-
tensions of plastic or other material and will
find that Epoxy cement is handy for attaching
them solidly once the mechanical details of the
application have been worked out. A vernier
dial makes it easier to re-set the MBT and as
the capacitor is meshed, the bands should res-
onate in this sequence: 10, 40, 15, 20, and
50.

Where link coupling is desired for the midg-
et tuner, the link coils can be made up of
2 to 5 turns of small gauge insulated wire.
These may be wound so that they will fit in-
side L. 1 and L 2. Normally, a link is required
for each coil and the links are switched when
going from one range to the other. Some-
times, however, it is possible to get good re-
sults by linking to L. 1 only. The presence of a
link coil in L. 1, or in L 2, will lower the res-
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onant frequencies somewhat and calibrations
should be made with that fact in mind.

A Chinese copy of this tuner can be made
in your shack for a few bucks; but yvou can
easily fake an MBT with on-hand components
from the junk box. A Grid Dip Oscillator is
convenient for measuring the frequencies as
construction proceeds but is not a necessity.
A multibander can also be checked by insert-
ing it between an antenna and the station re-
ceiver, When the tuner coincides with the re-
ceiver frequency, it will knock a hole in the
incoming signals or noise. This way, one’s
calibration goofs can be blamed on the re-
ceiver manufacturer. It will be found that the
lower frequency coil can not be calibrated
until the smaller coil is installed, so L. 1 should
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INTERSTAGE

MODULATION MONITOR

be checked out first. Another bear trap that
can bring out the builder’s best dial cord re-
pair language is the temptation to tune an
MBT by shorting coil turns with solder. This
short cut will raise the frequency—but it will
also strangle the “Q” and will steal a lot of
signal energy. If a multiband tuner is to be
enclosed in a metal box or mounted on a
panel, final calibration should be made with
the tuner in its working position.

Fig. 2 shows some MBT circuit application
prototypes: these diagrams are not designs and
have been made sketchy on purpose. Doubt-
less, other uses for the multibander will sug-

gest themselves to the builder.
. . . W6SFM

Photo creds:: Robert Jensen
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Jim Young WEWAW
1412 N. Fairfax Avenue
Hollywood 46, California

The

Bamboo
Birdcage

The G4ZU Birdcage is a distant relative to
the familiar Cubical Quad. One of the original
design approaches of the Birdcage was to
use tubular elements, thus not requiring the
use of bamboo arms. However, this results in
an array that requires considerable mechani-
cal rigidity if it is to survive a good wind, in
turn adding to the weight. The can become a
detrimental factor in erecting a 14 mc antenna
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atop a mast of reasonable height. The Quad
on the other hand is of sufficiently light
weight so that under most conditions a 14 mec
model can easily be erected by two persons.
However, the basic Quad design suffers from
a lack of rigidity unless an exceptionally strong
boom is used. The boom length in turn makes
the array somewhat hard to handle.

The use of a “Boomless Quad” has there-
fore become quite popular, with the added
advantage of providing proper spacing be-
tween elements on dual and tri-band versions
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to permit a good match to be obtained to a
single coaxial line. This configuration, how-
ever, requires longer bamboo arms than the
basic Quad, and a rather complex “spider” at
the center,

By combining the electrical design of the
“Birdcage”, with the mechanical design of the
“Boomless Quad”, we can obtain an antenna
which contains the best features of both con-
figurations, as shown in Fig. 1.

i2' BAMBOO POLES
TYP 8 PLACES

PLYWOOD OR
ALUMINUM PLATE
ONE 127X 12’

g "% 1" ALUMINUM
TWO 12" X6 =

ANGLE-TYP 4 PLACES

U-BOLTS TO HOLD
ARMS-TYP 16

PLACES

FIG.2 SPIDER CONSTRUCTION DETAIL

The basic “spider” is detailed in Fig. 2.
This mav be constructed from either sheet
aluminum or plywood, depending upon which
is more readily available. The eight arms are
then mounted at a 45° angle from the hori-
zontal and the “spider” mounted to a ten foot
length of 1% inch TV mast by means of “U-
bolts”. A separator plate, as shown in Fig. 3,
should then be made up for each band. This
can be cut from Micarta, Lucite, or even wood
if it is well varnished.

BAND MC. ELEMENT TWISTED TUNING STUB
LENGTH LOOP LENGTH*
14 36 g' 48"
21 23' G’ 30
28 18" 4' 6" 24"

* Two #14 wires spaced 3 inches apart.(not shorted)

The elements are cut from #14 wire, to
the lengths given in Table 1. Cut four ele-
ments for each band (two for the driven
element and two for the reflector) and solder
a lug to both ends of each element. Twist a
single loop about % inch in diameter and solder
well, at the distance given in Table 1 from
each end of the elements. Also make up two
jumpers and a reflector tuning stub for each
band. The jumpers are used as shown in Fig.
3, while the tuning stubs are attached as
shown in Fig. 1.

Connect the element ends for each band
to the separator plates and install the jumpers.
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Using two of the 28 mc elements, center the
separator plate over the top of the mast sec-
tion, so that the twisted loops are the same
distance from the ends of the bamboo arms.
Using several turns of #14 wire, secure the
loops to the bamboo arm and solder well.
Now secure the other two elements the same
way.

Attach the 21 and 14 mc elements in the
same manner, making sure that the jumpers
for all three bands are in the same plane. If
7 mc operation is also desired, do not use a
jumper on the 14 mc driven element. Instead,
connect a 28" length of 300 ohm twin lead
between the driven elements at the separator
plate. Short the other end of the stub and
tape for insulation.

Connect the ends of the drive elements to
a length of 50 ohm coaxial line as shown in
Fig. 1, and attach the tuning stubs to their
respective reflector elements. The antenna is
now ready to be mounted on the rotator and

tuned.

JUMPERS

v
~<“~ELEMENTS

6-32 SCREW,

NUTS & WASHER

TYP 4 PLACES 2-1/72" X 2-1/2" X 1/4"

MICARTA, LUCITE ETC

FIG.3 SEPARATOR PLATE DETAIL

Tuning can be accomplished using a sta-
tion a mile or so away as the signal source,
and adjusting the shorting jumpers on the
stubs until best foreward gain is obtained on
each band. Then rotate the antenna 180° and
repeat the process to obtain the best front-to-
back ratio. Usually these two adjustments will
coincide; however, the forward gain is fairly
broad, while the front-to-back adjustment is
somewhat more critical.

The coaxial line can be passed thru an
eve-bolt to bring the center of the elements
in at the mast, while the tuning stubs can be
folded back up the mast if desired. The 7 mc
stub can be dropped inside the mast, or taped
to the outside, whichever is more convenient.

The completed antenna should provide
about 7 db of forward gain, which is approxi-
mately 2 db better than the average two ele-
ment Quad, while the front-to-back ratio
should be at least 25 db. The turning radius
for the “Bamboo Birdcage” is also slightly
less than the Quad, while the whole assem-

bly weighs less than 20 pounds.
. « « WEWAW
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TWO CATEGORIES TO CHOOSE FROM

Standard Duty Guyed in
Heights of 37 - 54 - 88 - 105
and 122 feet

Heavy Duty Self Supporting
and Guyed in Heights of

37 — 54 feet (SS)

71 — 88 feet (guyed)

ROHN has these 6 IMPORTANT POINTS:

Ease of Operation—roller guides between sections assure
easy, safe, friction-free raising and lowering. Strength—
welded tubular steel sections overlap 3 feet at maxi-
mum height for extra sturdiness and strength. Unique
ROHN raising procedure raises all sections together—uni-
formly with an equal section overlap at all heights!
Versatility —designed to support the largest antennae
with complete safety and assurance at any height desired!
Simple Installation—install 1t yourself—use either flat
base or special tilting base (illustrated above) depend-
ing on vour needs. Rated and Tested—entire line engi-
neered so you can get exactly the right size and properly
rated tower for your antenna. The ROHN line of towers
is complete. Zinc Galvanized—hot dipped galvanizing a
standard—not an extra—with all ROHN towers! Prices
start at less than $100. e

SEND FOR ROHN TOWER HANDBOOK E
—$1.25 Value =

—ONLY $100 postpaid (special to readers
of this magazine). Nearest

source of supply sent on request, H\E’;Pm-
sentatives world-wide to serve you. Write
today to:

ROHN Manufuciuri”

P. O. Box 2000

g Co

Peoria, Illinois

“World's Largest EXCLUSIVE Manufacturer
of Towers; designers, engineers, and installers
of complete communication tower systems.”



Fred DeMotte W4RWM
P. O. Box 6047
Daytona Beach, Florida

Going RITTY—=Part Two

Now that we have convinced you that
RTTY is not expensive, that no special tech-
nical knowledge is required and you have ac-
quired a machine, it is assumed that you
want to get to printing.

‘our question now is .
need?

If vou will refer to the block diagram that
appeared in the article “Going RTTY" in the
January 1964 issue of 73, you will see that
vou need a converter to complete your re-
ceiving setup.

. what do you
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Let's look at the converter situation and
see just what is required. There are two types
of converters and in both types their main
function in the overall circuit is to change in-
coming signals into dc pulses that operate the
selector magnets on the machine.

Since our purpose here is to get you copying
RTTY signals, we will not deal with the tech-
nical aspects of converters. You can find a
wealth of material on this subject in the HAM-
RTTY handbook.

So let’s get right on with a simple converter
that does an excellent job. The circuit in Fig.
1 uses only the necessary parts to do the job
and all frills omitted.

You will note from the photos that I have
employed a “progressive” type of construction.
That is, the converter is wired in one com-
plete section. The monitor scope, which can
be added at any time, is built as another
section. The power supply also is constructed
as another unit and all three are removable
from the overall chassis for servicing or add-
ing additional circuits as required.

For those interested in the construction de-
tails, a 4”7 X 13” X 17”7 aluminum chassis was
used. Cut out the top leaving a lip all around
of %2 inch. The section cut out is then cut to
make two sub-chassis; one for the converter
and the other for the power supply. A strip of
light aluminum will be required to make the
third sub-chassis for the monitor scope.

Each of these sub-chassis is cut to allow a
% inch bend at each end and still fit against
the front and rear wall of the overall chassis.
They are held in place with small aluminum
self tapping screws.

The whole assembly is mounted on a 5%
inch by 19 inch standard relay rack panel,
while the top and bottom are covered with
perforated aluminum which is attached to the
edge all around with aluminum self tapping
Screws.

As to the converter itself, there is nothing
new about it. It has been used by RTTY ers
for some years in this or some modified form,
and was selected because it is easy to as-
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FIGURE I

The 1 mfd capacitor in the 2125 cps circuit should be .1 mfd.
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semble and uses parts that are on hand in
most junk boxes or can be picked up from
local surplus houses. As can be seen from the
schematic, the wiring is easy and since there
is nothing critical about it, it should work the
first time it is hooked up. Just a few simple
instructions are offered:

Top view.

Be certain that the meter jack is of the
closed circuit type. The output jack is open
when the plug is removed. Both of these jacks
are insulated from the chassis since there are
about 200 volts present in the circuit at this
point.

A 100 milliampere meter should be inserted
in the meter jack for making adjustments. It
may be left in the circuit after adjustments are
made or may be removed, since the closed
circuit jack will close and current will pass.

In the final adjustment of the converter
turn the control bias down to zero and the
current adjust down to minimum screen volt-
age. With your machine connected at the out-
put terminals of the converter, apply line volt-
age and turn on the power.

After warmup, without any audio input be-
ing applied to the converter, there will be no
output current indicated. At this point feed a
2975 cps audio signal to the input and adjust
the coil with the .07 mfd condenser across it
for maximum indication on the scope, which
of course is connected to the scope terminals
on the converter.

Reset your signal generator to 2125 and
adjust the other coil slug for maximum scope
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presentation. This presentation will be at right
angles to the first.

Now with no audio input, start your ma-
chine and adjust the bias control until the
loop current reaches a steady value. It should
read about 18 or 20 mills with the current
adjust pot set to minimum.

Now you can adjust the current control for
the printer current desired. You may find that
vou will need to back off on your bias control
slightly and reset it until the magnets pull in.

The meter should read about 30 mills at this
point. When a signal is fed to the input of the
converter, the meter current will show a sharp
swing up to about 50 mills, and will continue
this swing as the signal is received.

A few tries will give you the proper adjust-
ent know-how and you will soon find the
machine rattling away with perfect copy being
received.

Details of the monitor scope will be the
subject of another article, so leave room to
build the scope as part of the overall assem-
bly.

Credit is given to W4T]JU for the basic con-
verter circuit which is used here.

The power supply shown in Fig. 2 was
designed to provide power for both the con-
verter and the monitor scope, and voltages in-
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Power supply.

dicated should be closely followed since if
they are much different than those indicated,
the dc amplifier in the converter will not
operate correctly and as a result the converter

will not function properly.
. W4RWM

HYE- QUE ANTENNA-FEEDLINE CONNECTOR

_ New 3-in-1 molded plastic-and-metal
3 "tﬂﬂ‘l provides: coax feeder connec-

tion, heavy copper leads to elements,
antenna center support. Hye-Que |
Connector fits standard PL259. Rein-
forced, weather ﬂmtutud, ultra-effi-
eient. At your ham store, or $2.95
ppd. Companion insulators, 2 for 99e¢
ppd. Includes complete instruetions.

BUDWIG MFG. CO., P.0. Box 97, Ramona, Calif. 32065
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SIXER

to the

Nth

The Heathkit Sixers and Twoers are well
known as fine and flexible pieces of gear. With
a few additions and modifications, however, a

good deal more operating ease and efficiency
can be obtained from these rigs.

Power Supply

Going first to the power supply, I found that
the trouble-free operation enjoyed at the home
QTH had a habit of literally going up in
smoke in the mobile. The problem is quickly
and permanently solved by replacing the di-
odes with International Rectifier type SD-92.

TO PIN 4 ON METER
T~ JACK

O FWD
0 Ly Lz OFF REF.
OTO FIN 2 O OFF

c OF 6AQ5 OR

: 2 -l MA PIN 2

= | LAFAYETTE
! ™ 400 Tom* o G
| .“c‘ 10D K
Fie. | Fis. 2

Fig. 1. Coupler diagram.

Fig. 2. Two of the possible switch combina-
tions, using three position rotary. If spdt
toggle switch is used instead, an off position
is recommended.

C1-100 mmfd variable for 50 mc, 50 mmfd
for 144 mc (Hammarlund MC100, MC50)
C2-35 mmfd per-section split stator vari-
able, .07” spacing (MCD-35SX). Reduce
to 4 stator and 4 rotor plates per section
in 144 mc coupler for easier tuning.
L1-50 mc: 4 turns, #18 tinned, 1” di-
ameter, Y8"” spacing. (Air-Dux #808T)
144 mc: 2 turns #14 enam., 1” dia., "
spacing. Slip over L2 before mounting.
L2-50 mc: 7 turns #14 tinned, 114" dia-
ameter, V4" spacing (Air-Dux #1204).
Tap 114 turns from each end.

144 mc: 5 turns #12 tinned, 14" diameter,
78" long. Tap 115 turns from each end.
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Frank Gallinelli K1GHO
758 Summer St.
Stamford, Conn.

Receiver

The Sixer receiver, as known to anyone who
has ever used a super-regen, is not the epitome
in receiving excellence. More than one normal-
ly timid soul has been moved to acts of violence
during a band opening thanks to its lack of
selectivity. Efforts to relieve this situation elec-
trically did not bear enough fruit to merit
mention. Mechanically, however, 1 have found
that a 2" vernier dial (Lafayette F-347) (99c¢)
is of considerable help to the poor OM with
colfee nerves who can’t tune the ungeared dial
onto the best side of the squealing signal. Two
months of tinkering convinced me that the
tuning condenser should not be pushed back
into the rig. Success was finally achieved by
cutting the condenser shaft, leaving only about
%" protruding from the panel surface, and
cutting the vernier dial shaft through the set-
screw hole. Mount the dial without the top
mounting screw or set screw and youre set.
The pressure of the dial on the condenser has
held everything in place perfectly for me, but
if any slipping is experienced, a drop of glue
(or chewing gum maybe?) will hold it tight.
Due to different design, this mounting system
is not applicable to the Twoer.

The only other addition to the receiver was
a closed-circuit phone jack mounted in the
upper left-hand corner of the panel and wired
in series with the hot lead to the speaker.

Transmitter

The transmitter was attacked next, and, if
you'll pardon my Caesar, utrimque acriter pug-
natum est.! Having become fed up with futile
attempts to tune the tank without removing
the rig from the case, 1 first devised an external
tuning method. Start by soldering the threaded
sleeve from an H. H. Smith type 105 phone
tip to the screw head on the ceramic trimmer.
Next scrounge for a screw (approximately %’
in length) that will fit the sleeve and replace

1 Translation: ‘It was fought fiercely on both sides.”
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One hundred feet of Saxton economy twinlead sells for just a dollar.
To make that twinlead we first have to melt copper ingots and extrude
coarse copper wire. This then is drawn finer and finer to the finished size
we need. Next this wire is wound into seven strand wire and then this is
fed into a sickeningly expensive machine that forms the polyethelene and
exactly spaces the wires in it, exactly gauges the thickness of the poly-
ethelene, and automatically inspects the twinlead for any possible defect.
You buy this for a penny a foot. We won’t even try to tell you about the
months we worked designing this twinlead, the lab tests, the pilot runs,
the unbelievable stuff that came out of the first machines we tried to
built, and the months we spent making sure that our twinlead was a prod-
uct we could be proud of.

We've been through this sixteen times now with our 16 different types
of twinlead, seventeen times with coax, nine times with open wire line

and on and on for our hundreds of types of wire and cable.

You'll specify Saxton?

SAXTON

215 NORTI

ROUTE 303
CONGERS, N. Y.
914 CO 8-6846

its head with a small knob. Finally, mount a
rubber grommet in one of the air holes opposite
the trimmer. Simply push the “screw-knob”
through the grommet, and screw it into the
sleeve. All this nonsense will give continuous
clockwise and limited counterclockwise rota-
tion of the condenser.

Undoubtedly the smartest thing I did all
week was to add an antenna coupler to the
Sixer. For the benefit of anyone too cheap to
own a Handbook, the schematic, adapted for
coaxial output, is reproduced here. This inno-
cent looking gadget, built into a 3" x4” x5”
grey hammertone box, will load into practical-
ly anything; in fact K2LLC used it to load his
Poly-Comm 62B into a window screen with a
1:1 swr. You should find it particularly useful
in the mobile, where standing waves often run
amuck. If used in conjunction with a low pass
filter., it should be mounted on the left side of
the rig with the filter screwed onto the case at
one end and onto the coupler (with a spacer)
at the other.

Naturally, some method was needed for ad-
justing the coupler. No problem. Mount a 0-1
ma meter, a 100,000 ohm pot, and a spdt
toggle or three position rotary switch as shown
in the photo. The popular little “Monimatch”
swr bridge should fit nicely inside the coupler
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box, with phone tips coming from the switch,
through the air holes near the coupler, and
into jacks on the box. Or, if youre as lazy as
[ am, you can do what I did: monitor the so-
called “power output” device in the Sixer or
Twoer (tuning C1 on the coupler for maximum
and C2 for minimum), and use the other
switch position to monitor the “kick”™ in your
modulation. Or you can monitor the filament
current and pilot-lamp voltage and say the
heck with the coupler.

Operating convenience was jacked up one
last notch with the addition of a crystal socket
on the front panel (see photo). Simply run
shielded leads from the panel socket and plug
them into the chassis socket.

When the smoke cleared, I decided to rewire
the transmitter section with shielded grid wire.
The apparent increases in harmonic suppres-
sion and circuit efficiency were more than
worth the effort (the neighbors got off my
back and the dummy load burned out).

Finally, I replaced the Sixer's 6CL6 final
with a 5763, which squeezed another watt or
two of rf out of my Benton Harbor Kilowatt.
Don’t forget to rewire the tube socket.

That about sums it up. By now, your Sixer

or Twoer should be operating more efficiently
than ever. . . . KIGHO
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Doug DeMaw W8HHS
10598 Peninsula Drive
Traverse City, Michigan

Twoer Talk

During the past 4 years, I have had occa-
sion to chat on 144 mec with several stations
using Heath TWOers. Some of these useful
little transceivers deliver excellent results for
their owners. There are, however, a number
of these TWOers which are suffering from
transmitter instability, TVI, bassy audio, ab-
normally low output and audio distortion. A
few of these ills are caused by poor workman-
ship when the kit was assembled. The bulk
of the ailments mentioned result from engi-
neering problems which can quite readily be
corrected.

Numerous articles have been written and
dedicated to circnit modification of these
handy little portable packages. Little has been
said about the more predominant problems
which exist in them. Some of these articles
described the addition of push-to-talk relays,
panel meters, squelch circuits, etc. The basic
ailments which relate to efficient operation
have not been presented. While sitting back
on the sidelines, watching many of the fellows
struggle with these common problems, 1 de-
cided to acquire a TWOer of my own and
attempt to resolve these more troublesome
circuit bugs. After studying the circuit dia-
gram, applying standard procedures and
sweating over a moderately hot soldering iron
for a short period of time, I ended up with a
TWOER which possessed all of the attributes
common to a well engineered VHF transmit-
ter.

Analysis

The final tank circuit could be modified to
provide much greater efficiency and reduced
TVIL

The P.A. stage would no doubt benefit from
neutralization inasmuch as both the driver
and P.A. are in a common envelope, operating
on the same frequency.

Capacitor values in the speech amplifier
and modulator stages could be changed to
reduce bass response and give the signal
greater “punch.”

High level-negative peak clipping could
easily be added, to further increase audio
punch and aid in the elimination of possible
“overmodulation.”

Conventional coax fittings could be added
to the rear apron of the TWOer, to facilitate

use with other station equipment and antenna
feedlines.

28

Removal of the diode metering circuit could
prevent bleeding of rf power from the trans-
mitter output and reduce TVI caused by the
harmonic action typical with diodes.

With great enthusiasm, the above changes
were made. The results were well worth the
small amount of effort.

The Modifications

P. A. Tank—Replace the final amplifier tank
coil with 4 turns of #12 wire, %" in diame-
ter X 1” long. (Silver plate if possible.)

PA
AB 10
e L .
g M e
| T % - N = 1 un-:m
- - = Y= e = =
FiGg. 1-A
PA.
L 6BAS
NEW P.A.
!'li;lr_y;== coiL L R8-S/ g5
O——EH-1 :::/ l 3 E | ?‘D—P—?m‘r.
[— S = ==
§ | . —3-30 MMED
£y 4 e gt
B+
Fic. I-B

Remove the 10 mmfd output coupling ca-
pacitor from the P.A. Tank coil. (This will
reduce TVI and permit a better match to the
feedline.) Replace the capacitive output cir-
cuit with a 2 turn link of #20 formvar or
nyclad wire, inserted in the B4 end of the
new tank coil. (Make certain the link is
wound in the same direction as the tank coil.)
Return this new link to ground through a 3-30
mmid mica trimmer. This will be used to
effect a proper match to the feedline and
reduce reactance.

Replace the bus wire connecting the anten-
na fitting to the TRANSMIT-RECEIVE
switch with a short length of RG-58/U coaxial
cable. Be sure to ground the shield at both
ends of the new cable. (See Fig. 1-B.) This
further improves feedline matching and cir-
cuit isolation.

Neutralization of the P.A. Stage—Due to
the self neutralization frequency of the 6BAS
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P.A. tube, it became necessary to employ
POSITIVE neutralization. This is actually less
complicated than the conventional methods
of neutralization. Add a 1.5 mmfd ceramic
capacitor from pin 7 to pin 9 at the tube
s?cket, keeping the pigtails as short as possi-
ble.

This modification eliminated all signs of
instability, cleared up all signs of FM, down-
ward modulation and audio distortion and
roughness. TBI was further reduced until it
could no longer wipe out channel 7. Faint
cross hatch remained. (See Fig. 1-B.)

Replace the .01 mfd coupling capacitor be-
tween the 12AX7 plate pin and the 6AQ5
control grid, with a .005 mfd disc ceramic.
Replace the 25 mfd cathode by-pass electro-
lytic on the 12AX7 stage, with a 10 mfd 25
volt unit. Replace the .01 mfd 3 KV by-pass
condenser connected from the modulation
transformer tap to ground, with a .005 mfd
3 KV ceramic unit. These changes resulted in
better high frequency characteristics in the
audio system. Readability under weak signal
conditions was improved. (See Fig. 2-B.)

Clipping—There is no audio gain control
for the modulator. This means that it is neces-
sary to remain a proper distance away from
the microphone to prevent “overmodulation.”
This can be a source of annoyance when
operating mobile. This extra audio which is
available, can be put to use in the form of
“clipped modulation” which will increase the
weak signal readability of the transmitted sig-
nal. To add this High Level Negative Peak
Clipping, simply add a 500 ma top hat type
silicon diode to the modulator output circuit,
as shown in Fig. 2-B. You can now “move in”
on the mike without fear of distortion, etc.

Antenna Fittings—Replacement of the pres-
ent antenna connector with a standard SO-239
chassis type receptacle, will permit use with
standard cables and other station accessories.
This is easily done by enlarging the existing
mounting hole with a %” chassis punch.

Metering Circuit—In some TWOers I have
tested I discovered that the metering diode
and allied circuitry bled a portion of the rf
output energy away from the feedline. Re-
moval of the entire network increased the
transmitter output considerably. In addition,
the metering diode encouraged harmonic out-
put, which in turn contributed to TVI. Once
this circuitry was removed, the remaining TVI
disappeared. Without this metering provision,
it becomes necessary to tune up by a different
means. In my case, I tune for maximum for-
ward power as noted on my SWR bridge.
This should be no handicap, inasmuch as
most well equipped VHF stations have an
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SWR bridge as standard bill of fare.
Conclusion

Before modification of the circuitry,
as noted above, the measured output of the
TWOer was .78 watts. Similar readings were
taken with other TWOers. Following modifi-
cation, the output increased to 2.4 watts into
the same dummy load. No trace of TVI
could be found. Prior to modification, channel
7 was wiped out. Reports of excellent audio
quality and quantity were received following
the circuit changes.
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Regardless of the manner in which the
multiplier stages and the P.A. are tuned, no
instability would occur. Audio distortion and
downward modulation completely disappear-
ed.

Other refinements could have been made to
the TWOer, but the ones mentioned in this
article were of greater importance.

No changes were necessary in the receiver
portion of the transceiver. Having built several
regen type 2 meter receivers, I must say that
the one contained in the Heath TWOer is
the best I have seen in such simple circuitry.
It is stable, sensitive and exhibits no “dead
spots” in the tuning range.

With my modified TWOer, I have been
able to work considerable distances over the
rough terrain common to Northwestern Low-
er Michigan. I am using stacked A-62 Finco
antennas on a 75 foot tower and feeding
them with low loss balanced feedline and a
VHF type Matchbox. I have been able to hold
regular Q-5 schedules with WA9DOT in
Grafton, Wisconsin. The distance is 165
miles, airline. Other similar contacts have
been made without the aid of band openings.

Good luck on your TWOer changes!
. WSHHS
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An Idea Article

High Level
Modulation for

Ham [-V

Several interesting articles concerning ham
TV have appeared over the last couple of
yvears. If this writer had the time and the
where-with-all to finance the camera and
synch generator end of the system, he would
certainly be drawn to this facet of amateur
radio. Since time and material do not permit
the construction and operation of such a sys-
tem, this article will take the form of a sug-
gestion for someone already engrossed in ham
TV to experiment with.

Types of video modulation commonly used:
All of the articles investigated, and in fact, all
commercial TV transmitters in this country,
use some form of low level modulation. RCA
has built some transmitters that actually modu-
late the last stage, but even so, it is still grid
modulation. Technically this is low level mod-
ulation. (Fortunately, in TV the amplitude
modulation is mostly negative which does
permit higher efficiency in the modulated
stage than under normal AM as used for
sound.) Why hasn’t high level plate modula-
tion been used? The answer is quite simple.
Most people think of plate modulation as
being transformer coupled between the modu-
lator and the modulated stage. So far nobody
has come up with a modulation transformer
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that will pass frequencies on the order of 10
cycles to 4 megacycles.

A possible solution: The series modulator will
be found in the literature as far back as 1918
when an original patent was held by Heising.
However, the series modulator has been a
subject of academic interest only, because it
has been regarded as a very inefficient meth-
od of modulation and one calling for too
much power supply. This writer has been
told that there are certain European TV trans-
mitters that have used the system quite suc-
cessfully.

Referring to Fig. 1, let us see what the
series modulator actually does. The series
modulator tube is nothing more than a vari-
able resistor which varies at the modulation
frequency. It makes no difference to the plate
modulated stage whether the series modu-
lator is on the plate or cathode side of the
tube. But since the previous video stages refer
to ground it is most convenient to place it
on the cathode side. In standard plate modu-
lation, for sound, it is necessary that the series
modulator have more plate voltage than the
plate voltage of the modulated stage. This is
necessary so that on the positive half of the
audio cycle the modulated stage will have
twice the unmodulated value of plate voltage,
to get 100% positive peak modulation. Thus
the supply for a modulated stage requiring
1000 volts would have to be something in
excess of 2000 volts when the series modula-
tor is added.® Furthermore, the modulator
tube itself would have to be quite large.

As indicated above, a series modula-
tor seems rather impractical from the stand-
point of regular AM. But how about TV? In
TV the AM is very non sinusoidal; in fact,

* For example: An unmodulated stage requires 1000
volts at .1 amp. At 100% positive peak modulation the
same stage requires 2000 volts at .2 amp. Since the
series modulator does not have an internal resistance of

zero at this point there will be from 300 to 500 volts still
across it.
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standard commercial TV uses a positive modu-
lation of no more than 15% and the negative
peaks are on the order of 85%. This puts the
use of a series modulator in quite a different
light. We no longer have the problem of very
high voltage supply. For the forementioned
amplifier requiring 1000 volts, the total volt-
age could be less than 1500 volts: 300 to 500
volts for the series modulator, and 1000 for
the modulated stage. Negative peaks are no
problem since as the voltage goes up across
the modulator tube the current goes down.
So a tube with relatively small plate dissipa-

tion could be used.

[ PLATE
| TANK
R.F
INPUT 5+
MODULATED
STAGE
MODULATION
SIGNAL IN.
- SERIES MODULATOR
-C TO GIVE e

RATED PLATE VOLTAGE ON MODULATED STAGE

FiG. |

Suggestions for trial: It is thought that sat-
isfactory results will be afforded for ham pur-
poses if a triode series modulator tube is used.
[f the very high video freugencies are atten-
uated, some form of inverse feed back or high
frequency peaking may be necessary. If loss of
highs due to the Miller eftect is too great, a
screen grid tyvpe series modulator might be
used.

Actual case: As was stated at the begnning
of this article no equipment has been con-
structed, so test results are not available.
However, sometime back for entirely different
reasons the author had occasion to build a
very small transistorized TV transmitter. For
commercial reasons the circuit is not included
here but series modulation of one transistor
by another transistor was used. One photo-
graph of a test pattern transmitted by this
milliwatt sized rig is shown. If it can be done
at the milliwatt level with transistors, surely it
is within the realm of possibility that it can
be done at the kilowatt level with tubes.

. . W7CSD
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That Elusive SWR

Although the virtues of operating transmis-
sion lines with low standing wave ratios
(SWR) have been discussed many times in
the past, evidently the economics of main-
taining low SWR's are not readily apparent,
particularly if the frequency of operation is
low and the transmission line short. This
has been reflected in various pseudo-techni-
cal QSO’s where many have been led to the
utter disregard for standing wave ratios. Most
members of the amateur fraternity exist on
limited budgets at best and when a significant
portion of that precious transmitted power is
eaten up by transmission line losses and mis-
interpreted standing wave ratios for naught,
something should be done.
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Fipure 1

A look at the graph in Fig. 1 will show you
the percentage of power reflected for various
standing wave ratios. For instance, if you are
presently tolerating an SWR of about 5.8:1
(not uncommon in many ham shacks), 50%
of the power which reaches the antenna
is actually reflected back down the transmis-
sion line, heating up the final tank and causing
TVI. Nor is only the transmitted signal effect-
ed, a high SWR will similarly degrade the
received signal. This is particularly important
in the reception of the extremely low level
signals often encountered in DX and VHF
operating. Stereophonic buffs should take heed
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too. A recent report by the IEEE (Institute
of Electronic and Electrical Engineers) Pro-
fessional Group on Broadcasting noted that a
high SWR on receiver antenna inputs causes
a reduction of stereo quality.
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Attenuation vs frequency.

Many of the amateur stations on the air
today make use of RG8A/U coaxial cable. Its
excellence is proven out by its extensive use by
the military, but a look at the loss graph (Fig.
2) for this cable indicates that it is not com-
pletely lossless! Even at 4 mc it has approxi-
mately 0.3 db loss per 100 feet, and on six
meters there is a loss of 1.4 db for the same
length. A look at Fig. 3 indicates that on 75
meters only 94% of the transmitted power is
delivered to the antenna if 100 feet of
RG8A/U is in use. At 50 mec the loss has
sky rocketed to 26% for the same length of
line. However, there is one big hooker for
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Attenuation vs Power transmitted.

these conditions to exist: the SWR must be
1:1. For any other value of SWR there will
be further line losses as shown in Fig. 4 be-
cause standing waves have the property of
multiplying attenuation. This graph indicates
that if a transmission line is operating at an
SWR of 3.7:1, the line loss will be multiplied
by a factor of two. For the previously men-
tioned situation on 50 mc, an additional 24%
loss could be expected with an RG8A/U line
operating at an SWR of 3.7:1.

It should be obvious by now that the use
of an SWR bridge in the line at all times is
very advantageous in the maintenance of a
low SWR at the operating frequency. How-
ever, contrary to popular belief, the SWR
bridge does not tell all. Since there is loss or
attenuation in any length of transmission
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Line loss multiplier vs SWR.
line, the reflected wave will be attenuated in
the same matter as the transmitted or inci-
dent signal. Because the standing wave ratio
is the ratio of the incident wave to the reflected
wave, attenuation of the reflected wave will
give erroneous SWR measurements when the
SWR bridge is conveniently located at the
transmitter. In this location the bridge will see
the full power of the transmitter, but only a
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portion of the reflected signal. In some cases
where the length of the transmission line is
excessively long, the reflected wave will be
attenuated to such a degree that the SWR
will appear to be very close to 1:1, while in
reality it will be a good deal higher. This
fact is graphically represented in Fig. 5.
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For example, 143 feet of RGS8A/U at 50
mc would result in approximately 2 db attenu-
ation. If an SWR bridge inserted in the line at
the transmitter indicated an SWR of 2:1, this
graph shows that an SWR of 3:1 exists at the
antenna. A look at Figs. 3 and 4 will indicate
that a 3.3 db loss (2 db times 1.65 multiplier)
occurs, amounting to 47% loss of transmitted
power in transmission line losses. Of the re-
maining 53% power arriving at the antenna,
24% will be reflected back down the line. A
little simple arithmetic will show that of the
total power transmitted, only 30% will be ra-
diated! This simple mathematical fact should
make the merits of low standing wave ratios
immediately obvious if we wish to get the
most out of our equipment. By keeping trans-
mission lines short and by insuring that the
SWR is as close to 1:1 as practicable, line
losses will be minimized, maximum power
will be delivered to the antenna and more
successful and reliable radio communications

will result.
. . . WABBSO
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Short

Foldea
Dipoles

The conventional % wave folded dipole an-
tenna has been used for a multitude of appli-
cations over the years. There are times how-
ever when space limitations require a radia-
tor considerably shorter than % wavelength
without compromising performance, particu-
larly on the 3.5 and 7 mc bands. One an-
swer to this problem is to use either a %, or 4
wave folded dipole configuration.
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FIG.| CURRENT DISTRIBUTION IN 1/2A FOLDED DIPOLE

The basic % wave two-wire folded dipole
is shown in Fig. 1. When both conductors
are of equal size, the currents in each are
equal and in phase with each other. The im-
pedance of this antenna is nominally 4 times
that of a single dipole, or 280 ohms. If we
add a third conductor in parallel, the im-
pedance becomes 9 times that of the dipole,
or approximately 630 ohms. Thus for a % wave
folded dipole having all conductors the same
diameter and equally spaced, the impedance
step-up ratio is N2, where N is the number
of conductors.

If we use a shorter physical length than
% wave for the folded dipole, the current
magnitudes and phase relationships change
considerably however. If we first consider the

% wave configuration shown in Fig. 2, we
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find that the basic current distribution is
the same as for an antenna 1) wavelengths
long, or the condition when a 7 mc folded
dipole is resonated on 21 mc.

The analogy is not exactly true in this case
however, as by folding the conductor back on
itself we introduce phase reversals between
the conductors, with their resulting additions
and cancellations. The overall effect gives a
total current in the antenna that is very sim-
ilar to the one we find in a conventional two-
wire folded dipole % wave long. The imped-
ance step-up in this configuration is slightly
over 3 times, and approximates 230 ohms.
This is close enough to the 300 ohm value of
common twin lead that the SWR is well below
1.5:1 for the % wave antenna.

Thus a ¥ wave folded dipole for 7 mc is
only 50 feet long, as opposed to 65 feet for
the % wave version. The overall length could
probably be reduced to 35 to 40 feet by
drooping the ends without too much of a loss
in efficiency if necessary.
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Now for the % wave folded dipole. How
does it work? Well the answer to this is that
the antenna is really % wave long. This can
be seen clearer if we again consider the regu-
lar % wave folded dipole. In the % wave con-
figuration the antenna is operating on its sec-
ond resonance, or in actuality the current dis-
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tribution is the same as for a full-wave an-
tenna before we folded it to bring about a
phase reversal.

The % wave folded dipole then is equivalent
to an end fed % wave radiator, operating on its
first resonance. As the ends are folded back,
the efficiency suffers a bit from out of phase
current cancellation, as shown in Fig. 3. How-
ever, this normally only amounts to about 0.5
db loss in the system, and is a small price
for shrinking the antenna 50% in overall length.

There is a sour note to this antenna though,
which has discouraged many potential users.
This is that the antenna exhibits a feed point
impedance of around 6000 ohms, which cer-
tainly does not conform to our standard feed
line impedances. This problem can be cured
easily however by use of a % wave matching
transformer section. For a 75 ohm feed line,
the matching section is 670 ohms. Similarly
for a 50 ohm line it becomes 385 ohms, and
conceivably could be made from either 300
or 425 ohm open wire TV line with a resulting
low SWR.
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FIG.4 THE MULTEE ANTENNA

The % wave folded dipole was used suc-
cessfully in an antenna popular several years
ago, known as the “multee”. This antenna was
fabricated from 300 ohm line for both the
flat top and matching section, as shown in
Fig. 4. The main feature of the “multee” was
that it provided two band operation in a re-
stricted space. On the lower frequency, the
antenna functions as a top loaded vertical,
while on the higher frequency it becomes a
% wave folded dipole, fed thru a matching
transformer from a 50 ohm line. The use of
radials at the base serve two purposes: first,
to provide a ground return when the antenna
is used as a vertical, and second, to de-couple
the unbalanced/balanced effect of feeding

with a coaxial line.
. . . WEWAW
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® One Inch Elements for Low Q
and Wider Frequency Range

e 12 Foot Boom for Wide Spacing

e Dipole Driven Element, 52
Ohm Feed

e Forward DB Gain 9.2
Front-To-Back 28 DB

e All Tempered Aluminum—Driven
Element Assembled.
Shpg. wt. 20 Ibs.

& METER BEAM

e Gamma Match for 52 Ohm Feed

e Resonate Frequency 50.4 Meg.

e Forward Gain 11.2 DB
Front-To-Back Ratio 25 DB

e Boom Length: 15 Ft,
1¥4 Inch Dia.

e 1” Dia. Elements for Low “Q",
Wide Range

e Tempered Preassembled Alu-
minum Elements, Easy Installa-
tion. Shpg. wt. 20 Ibs.
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VFO Construction Techniques

Use of the variable frequency oscillator or
vfo in amateur transmitters has a long and
interesting history. The vio goes back to the
wide-open, breadboard construction of the
MOPA transmitters used in the Twenties and
the early Thirties. Improved circuits, better
components and modern construction tech-
niques have resulted in the present commer-
cial availability of high performance oscilla-
tors. A good example of this development is
the Collins Radio Company Permeability
Tuned Oscillator (PTO). Highly stable and
accurately calibrated, these units provide per-
formance that would have been considered
impossible a few years ago.
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Amateur construction techniques have also
improved and many fine vfo units have been
described in the various amateur radio maga-
zines and handbooks. Several “pet” circuits
have been presented as providing the ultimate
in stability. Other articles have stressed the
requirement for sturdy mechanical construc-
tion. Obviously, any method of construction
that will permit the movement or vibration of
frequency determining components will result
in undesired shifting or modulation of the
output frequency. Despite the universal
knowledge of this fundamental concept, many
published articles describing construction of
“high-performance” vfo’s specify the use of
light-weight, thin-gauge commercial cabinets
and chassis. Inadequate mechanical design and
the selection of inferior capacitors and induc-
tors have contributed to the generally poor
performance of many commercial and amateur
constructed vfo's. Finally, the performance of

36

"
s e -
r——.

a vfo can be no better than the performance
of the tuning dial drive.

Almost any circuit will provide satistactory
performance if truly rigid mechanical con-
struction is employed, high quality parts are
used, a precision dial used and if the circuit is
operated at low level with adequate isolation
between the oscillator and the higher power
transmitter stages. The wide variety of circuits
used in the best commercially available equip-
ment proves that no one circuit has a decisive
advantage over others. All the better commer-
cial units have one characteristic in common—
they use the best available components and
drives and they are built like a battleship.

The vfo shown in the photographs was de-
signed and constructed along these lines. This
vfo was constructed several years ago to prove
to a Doubting Thomas (W4SY]) that a home-
brew vfo could be built which would equal
the performance of the Collins PTO in the
areas of stability and direct reading linear
frequency calibration. Obviously, no restric-
tions were placed on size or weight. This unit,
using the Colpitts circuit shown in Fig. 1,
met these performance standards. This unit
tunes from 3.5 to 4.0 mc in exactly 500 dial
divisions of the surplus National PW series
dial and capacitor assembly.
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1-'{" e = M
| — 0 _Late & -
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s . . - i = O 8Te ANV A

Fig. |

NOTES:
1. Unless otherwise noted, all resistors are
/5 watt composition.
2. Fixed capacitors designated "M’ are
mica, ‘SM" are silver mica and those not
designated are disc ceramic. Capacitor Ct
it N750 temperature compensating ceramic
capacitor.
3. With capacitor values shown and L1 con-
sisting of 10 turns on 112" form, circuit
tunes from 3.5 to 4.0 mc.

While few if any readers will attempt to
duplicate this unit exactly, circuit and con-
struction details will be discussed in sufficient

73 MAGCAZINE



detail to permit inclusion of desirable design
features in existing or future vfo’s. For con-
venience, the circuit was lifted almost exactly
from a commercial variable frequency oscil-
lator, the Technical Material Corporation Mo-
del VOX. This circuit consists of a parallel-
tuned Colpitts oscillator with a direct coupled
cathode follower. The only significant circuit
change was the use of a 6C4W in lieu of the
6C4 oscillator and the use of a second 6C4W
in lieu of the % 12AU7 cathode follower. Plate
and filament decoupling circuits were added
to permlt the use of an external power supply

The enclusure for the vio measures 6%” X
6" X 44” deep and is made from six pieces of
'/” brass plate. The front, back and sides of the
case were rough-cut on a bandsaw and the

edges squared on a shaper. Individuals in-
terested in duplicating the enclosure may have
the brass rough-sawed by a dealer and use a
large mill file to square up the work. After the
pieces are fitted, assembly is accomplished by
drilling and tapping for 4-40 flat head machine
screws. A total of 36 screws were used to as-
semble the enclosure shown in the photo-
graphs Components were layed out and the
various required mounting holes drilled. Larg-
er holes were cut with a hole saw in a drill
press. After all drilling and cutting was com-
pleted, the unit was disassembled and the
brass sanded smooth. The brass was then sil-
ver plated, using one of the available “rub-on”
silver plating compounds. The case was then
reassembled. The result is an absolutely rock-
solid enclosure that will not deform under any
anticipated use condition.

Use of a precision dial and capacitor as-
sembly is mandatory for good vfo perform-
ance. Use of a straight-line frequency capaci-
tor is required if linear calibration is to be
obtained. The National PW series of drive-
capacitor units meets this requirement. Many
of these units were available on surplus and
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may still be obtainable. If direct calibration is
not required, units such as used in the BC-221
Frequency Meter are suitable. As a last resort,
the drive and capacitor out of one of the
Command Set receivers will provide accept-
able performance. Next in importance is the
use of a high quality inductor. The coil shown
is a surplus unit consisting of 18 turns of
#14, silver plated wire wound on a 1%”
diameter, grooved ceramic form. The coil was
tapped at 10 turns to provide the desired fre-
quency coverage. The unused portion of the
coil caused no noticeable adverse eftects. Use
of such a coil, firmly mounted, is strongly
recommended for vfo construction.

High quality parts are used throughout the
vfo. Except for the temperature compensating
capacitor, Ct, silver-mica capacitors are used
in the oscillator circuit. The 75mmfd trimmer
capacitors are silver plated brass units with
locking nuts. All components are mounted us-
ing the heaviest permissible hardware. Wiring
is all point to point and the largest size tinned
solid wire that will fit the terminals of the
various components is used. The 6C4W tubes
are rigidly held in position by the use of
ELCO heat dissipating inserts in the tube
shields. The tube envelopes and shields thus
become an extension of the massive case and
relatively immune to vibration and shock.

Adjustment and calibration of the vfo will
be dependent on the frequency coverage de-
sired and the inductor and tuning capacitor
selected. VFO calibration and adjustment has
been described in the handbooks and in num-
erous magazine articles so the procedures will
not be discussed here. The only departure
from standard procedures is in adjustment of
the temperature compensation -circuit. Two
trimmer capacitors are used. A temperature
capacitor is connected in series with one of
the capacitors to allow precise compensation
for drift due to temperature change. Adjust-
ment of the second trimmer allows the oscil-
lator to be reset to the desired frequency.

Performance of this vfo is truly outstanding.
The calibration is within three kc over the
complete tuning range. With the dial locked
in position, the unit may be picked up and
dropped to the bench with a barely percept-
ible shift in frequency. After a ten minute
warm-up, drift is so small as to be completely
unnoticeable. Tuning is extremely smooth and
reset accuracy is very good. The superior per-
formance of the unit is directly attributable to
the massive construction and the use of a high
quality capacitor and drive. Battleship con-
struction pays off . . . give it a try!

. W4WKM
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Model MS-4
Matching Speaker *19ss

_ Outstanding Plus-Features of R-4: Linear Permeability
Model R-4 Receiver Tuned VFO. Will transceive with matching T-4 and T-4X
$37995 transmitters. Improved overiload and cross modulation i

performance. Built-in noise blanker. 10 accessory crystal
Amateur Net positions for other frequencies in 1.5 to 30 Mc range.
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DRAKE The complete Sideband Transceiver

R- 3 ' with FULL BAND COVERAGE on
_both sidebands

ACCESSORIES

. REMOTE VFO
2 Model RV-3 $79.95

MATCHING SPEAKER
Model MS-3 $19.95

MOBILE MOUNTING KIT
Model MMK-3 $6.95

# POWER SUPPLIES SSB Transceiver, upper and lower sidebands on all Ham
AC Power Supply bands 10 thru 80 meters. AM and CW also. 300 watts

Model AC-3 $79.95 . s
DC Power Supply P.E.P. on SSB, 260 watts CW. Linear Permeability Tuned

Model DO.3 $129.95 .  VFO. Compact size, ideal for fixed or mobile use.

Model TR-3
Transceiver

S5 5000

Amateur Net

erte for FREE Bruchure R L DRAKE COMPANY e Mlamlsburg. Dhlo
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NEW... Low Frequency Gonverter

for Drake 2-B Receiver

The new Model 2-LF Low Frequency Converier
plugs into the Calibrator Socket of the Drake
2-B Receiver. It converts low frequencies into
10 Meter ranges. Extends the range of the 2-B
to include Broadcast, 160 Meters, Marine, Mars,
etc. Covers .1 to 3.5 Mc in two ranges. Crystal
for .1 to 1.8 Mc is furnished. Accessory crystal
is available for 1.8 to 3.5 Mc.

FEATURES:

¢ All solid-state circuitry

®* Diode ring mixer

gy g Y e Transistor crystal oscillator

e e Sensitivity less than 2 micro-volts

” T for 10 db S/N

e b e |.F. rejection better than 50 db

% c W e Conversion oscillator attenuation 40 db

¢ RF input impedance 50-500 ohms,
unbalanced

Model 2-LF

$2495

AMATEUR NET
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R. L. DRAKE COVIPANY
MIAMISBURG, OHIO

The Drake Amateur
l v. ~ Low Pass Filters
. have four Pi Sections

designed for sharp

CAN BE cut-off between 6

WITH DRAKE all transmitter har- T?-IDDD-LP  ked N R R AR :;
watts on 6 meters. on 6. Solder it in or

©  meters and channel =% =
AR AL VS -1 R 2 andtoattenuate R
?nvnnéﬁgrfﬁgfni{g ?ﬂg 1000 watts input, 200 watts input, 20 watts ”
FILTERS BPEEEGu Yo iRh -4 LTSS
©  tion loss. built-in. connectors,
$16.95 amateur net $5.95 amateur net =

R e e

AR
e o

The Drake TV-CB-LP Citizen Band Low Pass

is a four section filter designed with 43.2
MC cut-off and extremely high attenuation
in all TV channels for citizen band and
other transmitters 30 MC and lower. Rated
2 100 watts input, S0-239 connectors built-in.
i $6.95 amateur net
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. . . peer of high pass filters, TV-300-FMT 88 to 108 MC Band Rejection Filter.

provides more than 40 db . :
attenuation at 52 MC and FM broadcast transmittérs are responsible for con-
lower. Protects the TV set siderable TV interference being blamed on radio
from all amateur transmit- amateurs. The problem has become quite serious
ters 6 thru 160 meters. due to recent increase in the number and the
Three models—TV-300-HP power of FM broadcast stations. Overload prob-
300-ohm, TV-72-HP 72-ohm, lems and beats between FM and TV stations in TV
TV-300-HP(RCA) 300-ohm front ends cause breakup in color pixs and wavy :
plug-in for RCA sets. lines in black and white. The Drake TV-300-FMT =
installed in TV antenna lead and adjusted to fre-

Any model $3.97 i _ _ :
amateur net quency of interfering FM station will clear up pix.

]
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SEE YOUR DISTRIBUTOR 4 write for free brochure
PO DRANE TICTERS ' R.L. DRAKE COMPANY ¢ Miamisburg, Ohio
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A 2 Meter

Richard Van Wickle W6TKA
P. O. Box 4051
Santa Barbara, Calif.

Double-sideband Adapter

That single-sideband will eventually be the
predominant mode of voice transmission for
all amateur frequencies cannot be seriously
denied by even the most staunch advocates of
AM and FM. However, with many amateurs,
like myself, double-sideband suppressed-car-
rier may well be the stepping stone to VHF
SSB. If it is not a matter of laziness—or per-
haps more correctly, a desire for simplicity
of construction—it may also be an economic
problem in which case DSB is ideal—if the
amateurs on the receiving end will be tolerant
of the fact that a DSB signal is often more
difficult to correctly tune in than an SSB signal.

Before beginning the description of
my two-meter DSB adapter, I must in all
honesty, warn you that DSB (or SSB) con-
tacts on two-meters may be not too frequent.
You should not, at least at the present, disable
your AM or CW equipment in favor of DSB
or SSB. In fact, therein lies the beauty of
this DSB adapter. It uses your existing two-
meter gear and allows you to return to AM

2M DSB Adapter

This adapter will have you on two-meter
sideband with only a few hours of construc-
tion. It utilizes your two-meter transmitter as
the source of rf drive. The plate and screen
voltages for the 6146’s are provided by rec-
tifying the output of your existing modulator.
No other high voltage is supplied to the
adapter. The adapter shown in the photo-
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graphs uses 6146’s simply because I had them
on hand. For the power level achieved with
this system a more economical approach
would be to use a pair of 2E26’s, or for lower
power, a pair of 5763’s. It should be stressed
that twin-tetrode tubes (such as the 832,
832A, 829B, 3E29, and 6360) are not suitable
for this application since the screen grids have
a common terminal and hence cannot be used
in this push-pull-output circuit.

-
------

The rectifiers V3 and V4, rectify both posi-
tive and negative voice peaks and cause audio
voltage to be applied to the balanced-modula-
tor 6146’s. When the top end of the modula-
tion transformer secondary goes positive, the
plate of the top 6,146 (V1), is driven positive,
and the ground return circuit is through recti-
fier B4. On negative voice peaks, when the bot-
tom end of the secondary goes positive, the
plate of the lower 6146 (V2) is driven posi-
tive, with the return through V3. Positive
voice peaks thus supply plate and screen
power for the upper 6146, and negative voice
peaks supply the power for the lower 61486.

A balanced modulator results when we have
(as shown in the schematic) the grids of the
tubes in parallel and the output circuit in
push-pull. Applying audio voltage alternately
to the plates and screens of the 6146
balanced modulators results in a carrierless
double-sideband signal. A small advantage of
this circuit is that, since only one tube works
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NO
TRADES

FOB FACTORY

Here’s why B & W’s Model 6100 has been called
the “Most Amazing Transmitter of Our Time’’!

® The Barker & Williamson Model 6100 Trans- @ The crystal lattice filter method of sideband
mitter has been engineered and built to give generation is employed.
the discriminating operator the ultimate in Superior sideband suppression results.

SSB, CW and AM communications.
® Solid state rectifiers are used.

® The 6100 uses the B & W crystal controlled ® Dual automatic level control (ALC) with

frequency synthesizer, producing an order of adjustable threshold prevents overdrive of
stability which up to this time has been avail- output stages.
able only in costly military and commercial e Digital Dial System offers a high degree of
communication systems. dial accuracy.

WIRE, WRITE OR PHONE- FACTORY DIRECT- DEPT. M
BARKER & WILLIAMSON, Inc.

A SUBSIDIARY OF RENWELL INDUSTRIES, INC.
Complete Radio Communication Systems and Equipment

Beaver Dam Road, Bristol, Pa., ® 215 788-5581
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at a time, the non-conducting tube is an
effective “neutralizing capacitor” for the
other tube,

Reports on audio quality with this adapter
have been quite good, and we believe that
the plate-and-screen modulation is part of the
reason tor these reports. As you know, most
high-level double side-band transmitters util-
ize screen modulation which, when not prop-
erly adjusted, often results in less-than-the
best audio quality.

The modulator used with this adapter is
designed to limit the audio frequency response
by using .002 coupling capacitors, a 100
mmfd capacitor across the microphone input.
a 4:0 mmtd capacitor across the grids of the
807 modulators, and a .002 capacitor across
the secondary of the modulation transformer.
Too many lows in a double-sideband signal
result in increased difficulty in tuning in the
signal, and a strange “growling” sound.

The 6X4 rectifiers were chosen after making
comparisons with silicon rectifiers. So little
difference was noted in this application be-
tween silicon and tube rectifiers., that it was
decided to stay with the 6X4’s since they
have a peak inverse voltage rating of 1250
volts, a peak current rating of 210 ma, and
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cost about 90c¢ each. Silicon rectifiers of equiv-
alent PIV and current ratings are far more
expensive. The 6X4’s should be quite ade-
quate for use with modulators having a power
output in the vicinity of 100 watts. Silicon
rectifiers can, of course, be used if you prefer.

You will note that the screen resistor value
is lower than customarily used with 6146’s or
2E26’s. Don’t let this frighten you because
the tubes operate on a very low duty cycle
in this application, and can easily stand the
increased screen voltage and resulting greater
plate current. The heavier plate current thus
drawn also offers a greater load to the mod-
ulator, and in my case, resulted in better

Parts List

C1—7-7 mmid air variable capacitor

C2—5-50 mmid air variable capacitor

(C3—Mica trimmer capacitor, 7-40 mmid (see text)

C4—-HFD-15X (Hammarlund) dual wvariable capacitor:
four rotor plates removed from each section; no stator
plates removed.,

C5—5-50 mmid air variable capacitor

J1—RCA-type phono jack

J2—Four-contact Cinch-Jones Z5-304 socket

J2—UHF-type coaxial panel-tvpe connector

M1—0-1 ma meter, Shurite Model 350 “edgewise’” type

RFC1, 2, 3, 4—0Ohmite Z-144 ri choke

S1—dpdt switch

V1, V2—6146, 2E26, 5763, etc. (see text)

V3, Vi—6X4
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sounding audio than when screen resistors of |

more conventional values were used.

The meter is an inexpensive Shurite “edge-
wise’ Model 350 0-1 ma meter. It is quite
adequate for the application, and, incidental-
ly, is surprisingly accurate for such an inex-
pensive instrument. With the resistors shown
in the schematic, the meter reads 10 ma full
scale in the “Grid” position,
the “Cathode” position. Remember
reading cathode current vou are reading both
plate and screen current.

Bottom view

A means of balancing out the last trace of
carrier is highly desirable in any SSB or DSB
transmitter. I found that in this adapter the
carrier could be nulled out by using a 30
mmfd maximum trimmer in place of the usual
001 mfd screen bypass capacitor for one of
the 6146’s. There was a sufficient difference
between the two 6146's that by placing the
trimmer capacitor from the screen grid to
ground of first one tube and then the other,
[ was able to find the tube with which the
trimmer would null out the carrier quite nice-
ly. A .002 mfd capacitor is connected from
the other tube screen grid to ground.

The unit shown in the photographs was
experimental, to determine if this system was
feasible on two meters. As a result, several
things would be done differently if T were to
do it all over again. First, the grid input cir-
cuit should be arranged so that the coils and
capacitors are closer to the grid connections
of the tube sockets. Secondly, the output
circuit of the tubes should be similarly ar-
ranged closer to the plate caps. You will note
that there is an unused switch on the front
of the chassis; this was installed during exper-
iments to determine if the circuit could be
sufficiently unbalanced to allow AM opera-
tion. To date, this has not been possible with
any degree of audio quality.

. W6TKA |
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and 200 ma in |
when |

IMPROVE OPERATION

with
Power-Packed 3.7 DB Gain

| Base Station Compare
with : Adva ntages
db Signal Noise
WAVE ?rﬁp::vfr?mn? . !Et;;?}r Eenf::::::’

sealed » Lower rodiation angle
Double radiated power « Built-
in lightning protector « 50-239
connector

| Maox. Power Input = 250W.AM
VSWR less than 1.2:1
Normal Input Imp. _ 50 ohms

Accepts Mast of 1% "
Overall Height — % Wave

Wind Surfoce Area—1.12 sq.ft.
Wind load at 100 mph—48 |bs.

Ground Plune

insure maximum signal
transfer and minimum SWR
from antenna to receiver
without loss of conventional |
matching transformer. Ad-

just band width frequencies

from 50 to H
i 54 mc.

I S —

: Model AM-106

*34. 95

See Your Denler or Send For Complere
“"ANTENNA BUYER’S GUIDE”’

4125 W. Jefferson Blvd. Dept.
Area 213, 731-2251 — Los Angeles, Calif.

| -

('_

TRANSISTORIZED!

ACCURACY | :
IN THE PALM OF YOUR HAND

RF SIGNAL GENERATOR

e Battary Powered 536.25
e Compact: 1 Ib. 12 oz.
E'E.-"HH X 45.“.3" X Eﬂhfr Pﬂstpald

¢ Wide Range 150 KC to 350 MC
e Guaranteed: one year

Completely Wired
Includes Battery

e Other Instruments Available and Cable
ORDER NOW:
PATHJ  PATH PRODUCTS CORP.
55 Halley St. Yonkers 4, N. Y.
\ Exclusive Dealers Territories Open
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MOBILE AND FIXED “SQUALO'" (FIG. A)

Half-wave, horizontally polarized, omnidirectional antenna with
full slze In compact dimensions. Low @ for broad hand coverage
and direct 52-ohm Reddi Mateh feed for ideal net eontrol, moni-
toring or general ham coverage. Designed for mast or tower
mounting; also with rubber cups for ear top mount,

Model No. ASQ-6—6-meter, 30" square. Net Each.... . §12.50
Model No. ASQ-10—I1(-meter, 50" square. Net Each. .. 19.50
Model No. ASQ-11—11-meter, 50" square, Net Each. .. 19.50
Model No. ASQ-15—15-meter, 65" square. Net Each. .. 23.50
Model No. ASQ-20—2(-meter, 100" square, Net Each. . 29.50
Model No. ASQ-40— 40-meter, 192" square. Net Each. . §6.50

VHF/UHF YAG! BEAMS (FIG. B)
The standard of comparison in VHF communications. Boom, 1*
dia. aluminum tubing, preassembled *4” dia. elements. Pre-tuned,
direct 52- or 72-ohm Reddi Matech coaxial feed with average 11 db
ain, 7-element; 13 db galn, 1l-element. Aay be ordered for
00- or 300-0hm feed.
Model A144-11—11-element, 2-meter; 12-ft. boom. Net, . §12.75

Model A144-7—7-element, 2-meter; 8-ft. boom. Net Ea... g8.85
Model A220-11—11-element, 1 1{-meter; 815-ft. boom. . . 9.95
Model A430-11—11-element, % -meter; 5-ft. boom, Net . 7.75

3=, 3=, 6-, 10-ELEMENT &6 METER BEAMS (FIG. C)
Rugged, full size, with proven performance. Aluminum hooms,
114" and 14" dia.; elements 3" with preassembled direct 52- or
‘Fi»c:hm Reddl Match coaxial feed. Easy assembly with marked
pAarts.

Model A50-3—3-element; 7.5 db forward gain; 6-ft. boom,

o R R e Al T R T S A S A e $£13.95
Model A50-5—5-element; 9.5 db forward gain: 12-ft. boom.

e g L L i L R 19.50
Model A50-6—€-element; 11.5 db forward gain; 20-ft. boom,
e S DT ) R A R e e A AP ST T R 32.50
Model A50-10—10-element, 13 db forward gain, 24-1t. boom.
 Fe A O ) L Ot o B L el $49.50

COAXIAL STACKING KITS (NOT ILLUS.)
Stacking doubles effective radiated power, provides 3 db gain
over single beam, low radiation angle and greater capture area.
Complete with RG-59/U eable and mounting hardware,
Model A41-SK—16 db forward gain with Model A430-11,

I B o n e o b e T P Lo s ) [ R 4.95
Model A21-SK—16 db forward gain with Model .&22[1-?1.
1 00 Y e Aol S R e e R Y 3
Model A17-SK—14 db forward gain with Model .-‘LH-i-?.
R AR T e i T At e e B L i e A e s T T 4.95
Model A11-SK—16 db forward gain with Model Al144-11.
NCUC KRB 5 ) Ll o U S R TR
Model A53-SK—10.5 db forward gain with Model .%5(]3.
Lo il B DY PR gl e R R A e A 4.95
Model A55-SK—12.5 db forward gain with Model Aﬁ[:--%.
1ok 33 e O 0 (T Tk St i e s e T 4.95
Model A56-SK—14.5 db forward galn with Model .&5[1-%.
MBI RP s S st e T S NS S s e e &8.95
Model A51-SK—16 db forward gain with Model Aﬁu-lﬁ.
et B S P e £6.95
Model VPK—Vertical polarization kit for use with dual stacked
o2 8 00 4T S g o R i R T $7.50

VHF/UHF QUAD STACK ARRAYS (FIG. B)
Extremely high forward galn, large capture area. Complete with
four antennas, stacking frames, phrasing bars, () sections and all
hardware. Forward gain 28-element model, — 17 db; 44-element,
é[ﬂmdgﬁnh;:tandarﬂ Quad 52 ohms, may be ordered for 450, 300 or

o s

Model A144-11Q—44-element, 2-meter. Net Each . ... $76.00
2

+'f + AMATEUR COMMUNICATION ANTENNAS

VHF TWIST (NOT ILLUSTRATED)

F'or satellite tracking, hack scatter, moonbounce, combination
base to moblle and peint-to-point communications. ‘I'wenty-
element yvagl provides horizontal or vertical, left or right ecircular
polarization by phasing dipoles., Reddl Mateh for 52-ohm direct
[eed. Cut to frequency within 130-150 Me range, Boom 12-ft, long.
Model No. A144-20T—2()-¢lement. Net Eaeh . . ..., .. $24.50

MOBILE AND FIXED VHF/UHF BIG WHEEL (FIG. D)

Horizontally polarized, omnldirectional galn antenna features low-
(2, large capture area, ease of matching and Improved band width.
Single-wheel gain, 5 db over halo; stacked, 8 db.

Model ABW-144—2-meter; 47" dla.; welght 4 |hs. Net. . .g10.95
Model ABW-220—1 {-meter; 29" dla.; wt. 3 1bs. Net, | .. 9.95
Model ABW-420—3;-meter; 17" dia.; wt. 3 1bs, Net. . . .. 8.95

BIG WHEEL STACKING KITS
Model ABW-125—2-bay, 2-meter. Net Each. ... ... .-
Model ABW-225—2-bay, | Y{-meter, Net Each, . ... ..
Model ABW-425—2-bay, *4-meter. Net Each. ... ... .
Model ABW-145—4-bay, 2-meter. Net Each . . .. ... ..
Model ABW-24S—4-bay, 14 -meter. Net Each...... .
Model ABW-445 —4-hay, ¥ -meter. Net Each ., . ...

VHF COLINEAR ARRAYS (FIG. E)
Lightwelght, mechanically balanced VHF antenna systems,
Extremely high power gain, major frecnt lobe, low SWR, and
broad band coverage; low angle of radiation and large capture area
for excellent recelving and transmitting characteristics.

16 ELEMENY ANTENNAS 13.2 DB GAIN
Model No. CL-116—2 meter, 16-element, collinear. Net . £16.00

Model No. CL-216—1 !§ meter, 16-element, collinear. Net §2.85
Model No. CL-416—3; meter, 16-element, collinear, Net, ,?5
Model No. CL-MS—1'niversal matching stub matches 30 LT
16 element antennas to 200, 52, or 72-ohm feed lines. Net £4.75
32 ELEMENT ARRAYS 17 DB GAIN

Order two 16-element antennas and one 32-element klt, complete
with all hardware and matching stub.

Model No. CK-132—32-element, 2 meter gtacking kit.

b L g i e L i g e SO .
Model No. CK-232—32-element, 1 meter stacking ku_SEE S0

PR 2ol i
~I~~OWW®
aannon

=l i —

N O e e e (e o L R AN S T T s P s et L 32.50
Model No. CK-432—32-element, 3{ meter stacking Kkit.
L U A e e P e 2 TR e e e A S 19.85

64 ELEMENT ARRAYS 20 DB GAIN
Order four 16-element antennas and one 64-element kit, complete
with all hardware and matching stub.
Model No. CK-164—64-eclement, 2 meter stacking kit.

N L B E o ote ¢l bre Il on e o o ol e e aTh e e s ot b Wi ran s ol ]
Model No. C K-264—fi4-element, 11§ meter stacking klt.ﬂsa 20
st D1 A A Y A O e A Y T 59.50
Model No. CK-464—6G4-clement, 3{ meter stacking kit.

b DY e SRR R R RS M T e AR S 29.95

VHF MOBILE HALOS (FIG. F)
Aluminum construction; machined hardware; Reddl Match for
a2 or 72-ohm direct feed. 2 meter, 144 to 148 Mc. 14” dia.; 6-meter,
48 to 56 Me, 26" dla. Dual halo two bands one 52-ohm feed line, no
switching, tuning, or traps, complete with mast.
Model No. AM-2—2 meter, without mast. Net Each.... . §4.95

Model No. AM-2M—2 meter, with mast, Net Each. .. .. 3_7(?
Model No. AM-22—2 meter, ptacked. Complete incl. mast,
T L F e e e S T T ey $£14.95

Model No. AM-6—6 meter, without mast. Net Each... §.75
Model No. AM-6M—6 meter, with mast. Net Each.... 12.50
Model No. AM-26—Dual halo 2 and 6 meter, with mast.

ek A s e R S ST S e e 17.45
Note: All Cush Craft VHF/UHF vyagis and Colinear arrays are
designed for either horlzontal or vertical polarization, Most types
listed are avallable cut to frequency, on order, for commerclal
services., Add $7.50 to net prices for cutting.

FULL SIZE SINGLE BAND BEAMS (FIG. G)
Lightwelght, rust proof alumlinum construction. Factory pretuned
and adjusted, direct 52-ohm Reddi Match feed for 1:1 SWR,
average 8.5 db galn, will handle maximum legal power,

Model No. A28-3—3-element, 10 meter, boom 10'. Net . 28.50
Model No. A28-4—4-element, 10 meter, boom 18’ Net. 42.50
Model No. A21-3—3-element, 15 meter, boom 12, Net,
Model No. Al14-3—3-element, 20 meter, boom 20°. Net.

“BLITZ BUG" LIGHTNING ARRESTERS

The only coaxial cable lightning arrester designed to eliminate
heavy statle charge bulld-up to protect valuable radlo equipment;
In many cases ellminates nolse problems; fits any standard coaxlal
cable, Power handling capacity 1 KW fully modulated. Will not
affect SWR or performance to 500 Me, It will not create Insertion
loss, U.S. PATENT NO. 2,922,913,

Model No. LAC-1 (Fig. H)—One male, one female type 83 con-
1Lt pay g e T D Y | e e R e B - A S L e Pl $3.95
Model No. LAC-2 (Fig. 1)—Double female type 83 connectors.
Ford ke D Vol il T T T e s B AR e P $4.45
Model No. LAC-2N (Fig. I)—Double female type N connectors.

35 L T e B A e LD e T S AP T oy P e P g $5.95
SEE OUR COMPLETE CATALOG INDEX FOR
RELATED ITEMS. WRITE FOR INFORMATION

Model A144-7Q—28-element, 2-meter. Net Each . .... e :
Model A220-11Q—44-element, 1!{-meter. Net Each ... E-LEG ON NEW OR UNLISTED ITEMS.
Model A430-11Q—44-element, 3{-meter. Net Each .... 43.00 |
A62X-64A (©) Electronic Publishing Co., Inc., 1964
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GOIT
A
SIGNAL

10
RADIATE?

MAKE YOURS A
REAL SIGNAL

. . . use a CUSH CRAFT ANTENNA!

Whether you are

® TRACKING SATELLITES
® MOON BOUNCING

® DX-ING

® RAG CHEWING

® WINNING CONTESTS

. you will do it better, more
efficiently, and at a lower cost with

a CUSH CRAFT ANTENNA,

YOU WILL HAVE A SIGNAL THAT
REALLY RADIATES WHEN YOU BUY
A CUSH CRAFT . . . THE ANTENNA
WITH A “PATTERN OF FIRSTS” IN
AMATEUR COMMUNICATIONS.

ODECEMBER 1964

CUSHCRAFT

FIRST!

SQUALO is a full half wave, horizontally polarized,
omni-directional antenna. Outstanding all around per-
formance is achieved through a 360° pattern with no
deep nulls. The square shape allows full electrical
length in compact dimensions. Direct 52 ohm Reddi
Match feed provides ease of tuning and broad band
coverage.

The 6 meter Squalos are completely universal for
mounting anywhere. They are packaged with rubber

suction cups for car top mounting and a horizontal
center support for mast or tower mounting. The 10—
15—20 and 40 meter Squalos are designed for mast
or tower mounting. Squalo is ideal for net control,
monitoring, or general coverage.

MODEL NUMBER DESCRIPTION NET PRICE
ASQ-6 ..... 6 Meter 30" square e

ASQ-10 ..... 10 Meter 50" square 19.50
LRl L o ealere 11 Meter 50" square _ 19.50
ASQ1S i ; 15 Meter &5 square 23.50
ASQ-20 ..... 20 Meter 100" square 29.50
ASQ-40 .... 40 Meter 192" square 66.50

Design a complete multi band an-
tenna system fto meet your own
requirements. Squalos can be
mounted one above the other or
above existing beams on a sin-
gle mast. The Squalo tree is a
horizontally polarized, omnidi-
rectional system in any com-
bination of the & through 40
meter amateur bands. The
Squalo tree takes a minimum
amount of space, and does

not require extra radials,
ground wires, or rotators
common fto most mulh

band systems.

BUY FROM YOUR DISTRIBUTOR
OR WRITE FOR FREE CATALOG

MANCHESTER N

621 HAYWARD ST
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Moritz Shollmier WASEFL
45 White Oak Lane
Little Rock, Ariz.

When Good Losers
Get Together . . .

Mortiz (WASEFL) who hobbies around
with mechanical engineering in his space time,
got into one of those Sugar Bowl games of
chance with ham radio operators from a half-
dozen other states. It started in the pre-game
gab. Moritz naturally knew that Arkansas
was going to whip the pants off of Ole Miss.
Alligator Bill (K55QS) over at Alligator, Miss.
was just as certain the Rebs would win. Others
joined in.

Before the kick-off, about fifty hams were
in on an agreement, which, although it cer-
tainly was not gambling, would see all the
losers send $1.00 to the winner.

To explain the procedure, so that nobody
will get the idea there was any gambling—
far be it fromthat!— all the hams had one
fairly trustworthy fellow over at Memphis,
Bill (W4I1Y) draw for them out of a hat.

What he drew for Alligator in Mississippi,
for a ludicrous example, was a number indi-
cation that the Rebels would defeat Arkansas
by four points. What he drew for Moritz, for
another example, was that Arkansas would
flail Mississippi by twenty-two points.

If we remember the final Sugar Bowl score—
it was 17 to 13 for Alligators Ole Miss team.

Despite this flukey outcome, Moritz sent
his buck and a second one for his Dad, who
had also become involved, over to Alligator.
Actually, he didn’t just put a couple of bucks
into an envelope. First he had them changed
into 200 pennies. Then he whipped up a mix-
ture of sawdust, graphite and heavy duty mo-
tor oil and stirred the pennies up in it. Then
he constructed a box about three inches by
three inches and spooned the money mixture
inside. He sealed the box with glue, cleats,
nails and everything else in sight. Around this
he constructed another box of the same de-
scription. It fit like plywood on the first, which
gave the good loser another idea; a third layer.
This was so satisfactory it called for a fourth.

When the project was finally finished sever-
al hours later, Moritz had put together a
dandy little container that Alligator could
open any time he could find a jackhammer
and a couple of days off. Meanwhile, through-
out surrounding states, other good losers were
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graciously settling up. Another sent a check
made pavable to Alligator for “The Football
Swindle”.

Moritz’s little package (sixty cents for mail-
ing) arrived with a cluster of these pay offs. Al-
ligator took it down to his basement hamshack
and attacked it with a hammer and screw-
driver—two ridiculously ineffective devices.
From that he turned to hacking and sawing
and kicking and loudly reciting garbled call
letters. Finally Alligator got a hole through
all the layers, which enabled the oily saw-
dust mixture, but none of the money, to
spew out on the floor.

The XYL didn’t think this was so funny.
They say that hams clear out in Oklahoma
who didn’'t even have their sets on could
hear her laying into Bill. So he had to get
back to Moritz. Alligator got on his radio and
called Harry (WS5HFQ ). Making sure Moritz
was not on frequency, he then asked Harry to
call Moritz in Little Rock and report that Alli-
gator had cut his finger trying to open a crazy
box of some sort.

This was a good plan except for two rea-
sons: A local ham overheard the plot and let
Moritz know immediately. And also no one
else on the frequency got in on the fact that
it was a hoked up story. Each telling mag-
nified the storyv and by the time it had cir-
culated through six states, Bill (W4I1Y) heard
that Alligator was on the verge of losing an
arm over some freak accident. Being close per-
sonal friends, he called Alligator long dis-
tance to check on his critical condition.

“Even if he lives through it, they’ll send
him to prison,” Moritz said cheerily. For Bob
(K5KMK) who is a banker, made his check
payable to Alligator but neglected to sign it.
Alligator informed Bob on the next QSO about
this matter. Bob was all apologetic and said,
“You just go ahead and sign my name, Alli-
gator, and I'll clear the check when it comes
through.”

Bob is waiting on this evidence to clear
so he can hold Alligator for check forgery.

This just goes to prove that you can’t win
them all!

. « « WASEFL
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DESIGNED TO SOLVE YOUR TRANSCEIVER

PROBLEMS . . . THE 5 B"34

Completely new, the SB-34 retains all of the best features of
the SB-33, but adds many important new features, including
built-in 12 V DC and 117 V AC power supply (no inverter need)
At only $395.00 the SB-34 is an even greater value than

it's predecessor.

Space does not permit a complete description. For complete specifications

call or write your nearest Henry Radio store.

amd— DESIGNED TO SOLVE YOUR FINANCING
PROBLEMS . . . HENRY RADIO’S EASY TERMS

6% FINANCE CHARGE ® 10% DOWN OR TRADE-IN DOWN
e NO FINANCE CHARGE IF PAID IN 90 DAYS * GOOD
RECONDITIONED APPARATUS. Nearly all makes and models.
Big savings! 15 day trial — 90 day warranty. 90 day full
trade back on new apparatus. Write for bulletin.

CALL DIRECT . . . USE AREA CODE
Butler 1, Missouri 816 679-3127
. 11240 W.Olympic, Los Angeles, Calif. 213 477-6701
Henry Bol bl didgatd 031 N. Euclid, Anaheim, Calif, 714 772-9200

431 E. Green St., Pasadena, Calif. 213 684-0861
6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4-3895

e e T e T SRR e e = e e e =g
“Worlds Largest Distributors of Short Wave Receivers”
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7177

EI.EBTROIIIGS

“YOUR COLLINS
HEADQUARTERS”

POWERSTAT

INPUT 120 Volt AC 50/60 cycle
OUTPUT Range 0-140 Volts AC 3 amps
(Used but excellent—Iless knob and dial plate)

Ny
reen e s evomng | Y ﬂ"’ “"".""."7/?

TIMER & 43¢

CLUTCH DRIVE
FOR RESET

_— =

MAKE CLOCKS
or
10-MINUTE

TIMERS

—

Hundreds of Uses

s 1/60 RPM
BUY SEVERAL ,,3?, AC

Allow 25¢c each for shipping 60 cycle

S.W.R. BRIDGE and
FIELD STRENGTH METER

95

Alleow SO¢ los
packing and
thipping,
Calilarala il
dents include
4% sales Tan

MAY BE LEFT
IN LINE, UP
TO 2000 WATTS.

GOOD THROUGH
2 METERS

THE BEST
VALUE WE
HAVE
EVER
OFFEREDI

48

Allow 50c for
88 packing and
shipping.
California resi-
Allow dents include
$1%£0 4% sales tax.
i
i | SQUIRREL CAGE BI.OWERS
shipping 24" vent—approx. 100 cfm—220V AC 60 cycle
Simply parallel the two windings for 110V AC
=__0 (LIKE NEW USED)
| |
1933 [LOOK!

20,000 OHMS
Allow 50c|per VOLT DC

shipping 1% Precision
Collapsible Resistors

2 METER |RANGES:

| GROUND PLANE|AC volts: '
.~ 1. ANTENNA 0-10-50-250-1000 M A

i DC volts: i )
Broad | 0.5.25.125.500.2500 gl
- DC current: y

N 0-250 mil,

W% . connector 0-50 mi
I % .\‘ . furﬂlihE\d GHMS:mIfrﬂﬂmp
0-10,000 & 1 meg.

Expanded low-ohm 9 Afllnw ue
scale. - u;‘ p;gk

RS ing & ship

: —20 to +22 ing. Calif. resi

' Test Leads dents include 4%
Leather Carrying Case sales tax.

THE IDEAL
MOBILE MIKE

HIGHEST OUTPUT CERAMIC MICROPHONE /[ L&
AVAILABLE — AVERAGE LEVEL — 48 db. | g e
TWICE THE VOLTAGE OUTPUT OF ANY
OTHER CERAMIC MIKE, RESPONSE CURVE
TAILORED FOR MAXIMUM INTELLIGI-
BILITY 300 to 4000 CYCLES

construction.
Extra heavy duty push-to-talk
switch can be rewired for

Rugged Hi-Impact cycolac, 38
take-apart case. | 2
Shock-resistant internal =

special applications. Allow 50c
* Heavy duty rubber covered for packing

coil cord, 3 conductor, | & shipping.

shielded, 12" retracted, Calif. resi-

6" extended. dents add MADE
e Spring retainer hang up clip. 4% salestax IN U.S.A.

QUEMENT ELECTRONICS

1000 SOUTH BASCOM AVE. SAN JOSE, CALIF.

“NORTHERN CALIFORNIA’'S MOST COMPLETE HAM STORE"
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UEMENT

“Northern California’s Most Complete Ham Store” o

Doed &

ALL-TRANSISTORIZED
GRID DIP METER

|md & test-
ed, complete with
six coils, ear phone
and battery.
TUNES 500 Kc
THRU 150 Mc

DOZENS OF USES _

e Compact
e Light Weight

e Accurate

e Self-contained

e Highest Stability
e Heavy Dip

aaaaa

aaaaaa
.......

NEVER BEFORE

HAS A PRECISION
INSTRUMENT LIKE
THIS BEEN OFFERED
AT SUCH A LOW PRICE.

Allow $1.00 for

‘52 [ QUEMENT ELECTRONICS

ol b 1000 SO. BASCOM AVE. SAN JOSE, CALIF.
| “Your Collins Headquarters”




A MESSAGE FOR

ALL MOBILERS

.AND THOSE WHO ARE
THINKING OF “GOING MOBILE”

Theres a particular pleasure in mobiling —
and everyone who has operated mobile knows

of the convenience, assistance and company
it can provide, also.

Namrally, when you're on the road, you want
and need the most in POWER, PERFORMANCE
and RELIABILITY from your communications

& equipment. How to make sure you have all #}
three so you can enjoy countless miles of
mobiling pleasure?

Firs+ take the transceiver of your choice,
next hook up a carefully seleC'I'ed mobile

antenna and then, connect a - | =
CABLES AVAILABLE

FOR CONNECTION WITH
ALL TRANSCEIVERS

“ CIRCUIT BREAKER P .
1000-12 (For mobile Linear Amplifiers) " HIGH DEGREE OF VOLTAG

ORDER THROUGH YOUR DEALER OR WRITE FOR FURTHER INFORMATION

CENTURY Models: . MOBILE POWER f’# i
400-6 (For 6Y mobile) _ I_ SUPPLY 11* Tl ‘r S e
400-12 (For 12V operation of _:f'l { ggglf :

all transceivers) * EEFICIENT -
400-28 (For marine or aircraft) (over 90 % ) _
500-12 (For mobile at 1150V) , REVERSE POLARIT | eyl
REGULATION

LINEAR 5 YSTEMS /nc. 1o Ei'rff’é'fuﬂiﬂ'fi

(408) 354-4772

50 73 MAGAZINE



INPUT CONTINUOUS

MODEL
0.7 pf

12-15 10

12-105

12-200S 12-15 200

VOLTS D.c OUTPUT, V-A OUTPUT, V-A

DON'T FORGET OUR
COMPLETE LINE OF

FREQUENCY STABLE
60 CYCLE INVERTERS

the STELLAR series

PEAK TYPICAL

0.7 pf APPLICATION

SYNCHRONOUS
MOTOR DRIVE

DIMENSIONS WEIGHT
INCHES LB.

2Hx4Wx4D 2

GENERAL PURPOSE
TAPE RECORDERS
COMMUNICATIONS

4Hx6Wx7D 9

12-500S 12-15 500

GENERAL PURPOSE
TAPE RECORDERS
COMMUNICATIONS

750

4Hx6Wx9D |7

12-1000SM 12-15 750

1500

SMALL REFRIGERATORS
INDUCTION MOTOR START

6Hx6WxI0D 20

24-500S 24-30 500

MARINE OR AIRCRAFT
COMMUNICATIONS

750

4Hx6Wx9D |7

—— = = = =

24-1000SM 24-30 750

1500

MARINE OR AIRCRAFT
COMMUNICATIONS,
INSTRUMENTS

bHx6WxI0D 21

32-500S 32-40 500

MARINE
COMMUNICATIONS

750

4Hx6Wx9D |7

32-1000SM 32-40 750

1500

MARINE ENTERTAINMENT
EQUIP., COMMUNICATIONS
SMALL REFRIGERATORS

6Hx6WxI0D 21

® EFFICIENCY — Over 909,
® FREQUENCY STABILITY —

+0.5 cps over rated voltages
and /or rated loads

® CIRCUITRY — Fully semicon-
ductor based on revolutionary

design® of CENTURY

DEALERS: WRITE FOR FI.II.L DISTRIBUTOR INFORHATION
S _,  = :

DECEMBER 1964
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W

SPECIAL INVERTERS

30-L-1000 (For MoOBILE
OPERATION OF 30-L1)

SB-6-200 (For MOBILE
OPERATION OF SB-33)

SB-28-200 (FOR AIRCRAFT
OPERATION OF SB-33)

CuUusTOM INVERTERS
AVAILABLE

MODEL
12-1000SM

3 l | (408) 354-4772
'T 1

605 UNIVERSITY AVENUE
f,gﬂc LOS GATOS, CALIFORNIA
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In the market for a new receiver?
This article will help you decide
which to buy.

Jim Kyle K5JKX
1236 N. E. 44
Oklahoma City, Okla.

Fvaluating Recelvers

About ready to replace the tired old re-
ceiver in your shack, with either a new or
“like-new” one? Or thinking of adding a sec-
ond one for standby?

Either way, you won't want to make the
acquisition blind—unless you happen to be
the rare type who prefers to purchase his pigs
in pokes. Most of us at the very least like to
read over the specs of a receiver betore buying
it.

But the “like-new,” as well as the “surplus-
bargain” variety, wont have a specification
sheet with it unless it really did belong to a
little old lady from Pasadena who only used
it to listen crosstown on Sunday afternoons.
And even then, you might like to know just
what shape the frailly feminine previous own-
er left the rig in.

Here are some tips on receiver evaluation,
based in part on typical checkout tests and in
part on years of experience in receiver trading
(and vears of getting lemons until some of
these tricks were learned).

The first step is, of course, to turn it on
and connect an antenna. If you can’t do that,
any purchase will have to be on the basis of
“caveat emptor” and brother, you'd do well
to caveat!

With the rig warmed up, tune in a weak
and known stable signal. WWYV will do nicely,
as will a harmonic of the 100-kc calibrator
if available. Next, lift the receiver lid and let
it drop a couple of times. This is just a warm-
up to see if the receiver is really unstable;
for the real test, turn on the BFO and adjust
it for as low a beat note as you can com-
fortably hear. In any event, it shouldn’t be
much above 100 cycles. Then drop the lid
again and listen for any trace of warble.

This is a tough test; as little as 50 cycles
change in either local oscillator or BFO fre-
quency will show up as a one-octave change
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in beat-note tone! If you get no warble when
the lid is dropped, pound the side of the re-
ceiver gently. Do not, however, drop it 5 feet
onto a concrete floor. It might dent the floor.

Assuming that this test is passed (and fully
half the receivers around may flunk out right
here) open the lid and blow across the tuning
capacitor. If it's buttoned up tight in a shield
box, blow across the oscillator tube. Again
vou don’t want to hear any warble, but you
quite possibly will. At least one highly regard-
ed current-production receiver flunks on this
one. The real question, of course, is does the
warble sound suspicious enough for you to say
“No, thanks” or does it appear to be within
bounds—and only your own insistence on per-
fection will supply the answer to that.

Now that we've established that the receiv-
er has frequency-meter stability—and if it pass-
es both the preceding tests, it does and then
some—we can check the selectivity. You can
use the WWYV signal for this, but a rocking
50-kw broadcast transmitter or California kilo-
watt is better. Tune across it and note how
wide the signal appears to be.

To be more scientific about this, you might
hook up a signal generator and tune its signal
in. Adjust generator output until the signal
registers 20 db over S9 when tuned for maxi-
mum strength. Then tune across it, and note
how many ke it is between S2 on one side of
center and S2 on the other; this will be your
approximate 60-db bandwidth. Reduce signal
generator output until you have a peak read-
ing of just S9 and note the width between S8
points; this is the 6 db bandwidth. Dividing
the 6-db bandwidth into the 60-db bandwidth
will give you a shape factor, which may turn
out to be nice to brag about if you buy the
unit.

But for an in-the-store examination, the BC
station will do as well; if it takes out some
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40 ke or so of spectrum, the selectivity is not
good. If, on the other hand, the BC station
starts sounding like SSB when you're off-tune
just 3 or 4 ke either side, the selectivity is
very good indeed.

To check out a crystal filter, do the same
thing. In the maximum-selectivity position of
the crystal switch, the signal should have a
distinct ringing sound. Many older receivers
which are out of adjustment or have defective
crystals won't produce this ringing.

To make a check of sensitivity, remove the
antenna. See if you can peak up the receiver
noise with the antenna trimmer, with the an-
tenna disconnected and the bandswitch set
to 10 meters. If you can’t, the front end is
pretty poor. If you can, put the antenna back
on and if possible switch to 11 meters. The 5-
watt wonders there provide an almost ever-
present source of weak signals so you can tell
where noise leaves off and signal begins.

So far as other controls are concerned, you
will probably have twiddled them all in the
course of performing these tests. Any sput-
terings or pops from the speaker with rota-
tion of a gain control indicates probable trou-
ble in either the control involved, or the
circuits associated with it. Jerky tuning will
make itself obvious in the selectivity test as
an inability to find the S2 points accurately.

The noise limiter may not have received a
good workout. Fortunately, most ham stores
are located near busy streets and many cars
still have wunsuppressed ignition systems. A
rough check of ANL action may be made
simply by switching it in and out while check-
ing on-the-air sensitivity.

Should you live near a powerful transmitter
other than your own, cross-modulation might
be worth checking into. This will require a
modulated signal generator, which may not
be available in the store. Set the signal gen-
erator for maximum output. Tune to a fairly
weak (S4 or S5) signal on your favorite band.
Set the signal generator to approximately the
same frequency and tune the generator back
and forth. If you hear the 400-cycle modula-
tion from the generator on the weak signal,
tune the receiver to the geneator frequency.
If the frequency is very close (50 kc or less)
the effect is normal and to be anticipated. If
it happens to be a possible image response, it
should be considered as one. But if the modu-
lation shows up whenever the signal generator
is on, them you have cross-mod problems
which are going to have to be cured if that
receiver is to be usable.

If, like most of us, you tend to be a bit on
the lazy side then you'll certainly want to
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check the ave action. This divides into two
real parts: one is the ave characteristic on CW
and SSB, while the other is the simple ques-
tion “does the ave work right at all?”

Older receivers for the most part make little
or no provision for ave when the bfo is on,
and many even gang the switches so that avc
is always off when bfo is on. In these, obvious-
lv, no use of ave for CW or sideband is
going to be possible without some major re-
ceiver changes. In newer ones, though, you
can get a pretty good idea by tuning to a
medium-speed CW signal on whatever band
is coming in best at the moment, and listening
for “thumps” and apparent chirps on the be-
ginning of each character. If all is well the
thumps and chirps will be absent, yet the
background noise will rise between charac-
ters. In some units, background noise will stay
down—and this is a matter of preference. Most
CW ops like to have it come back up in a
hurry so they can work break-in easily, while
the SSB gang likes to have it stay down be-
tween syllables but come back up quickly at
the end of a phrase.

For a general ave test, turn everything but
the audio up to maximum and tune in the
strongest broadcast signal you can find. If any-
thing is going to clobber the ave, this will be
it—and BC stations are required by law to
keep their audio pretty clean. Thus by simply
listening for distortion while cutting back the rf
gain you can find out if the ave is working.
If distortion disappears suddenly as rf gain is
reduced, something’s wrong in avc!

Those of us who anticipate spending long
hours at the rig have two “must” items for
checking, unless we like to resemble the morn-
ing after the night before, following a 3-to-4-
hour session on the air, These “musts” are
power-supply hum, and audio distortion.

Neither of these possible defects is particu-
larly objectionable during short sessions, but
after some 90 minutes of listening to a back-
ground of raw ac the temptation to take up
philately becomes strong!

To test for hum, plug in a pair of phones
and turn the af gain all the way up. Turn
rf gain fairly well down, and tune off signal.
Listen for any hum. Some will undoubtedly
be detectable, but the question is whether it’s
loud enough to be objectionable.

To determine whether it's the power supply
or possibly a poor tube, turn the at gain down
while listening. If hum goes away, it’s origi-
nating ahead of the af gain and the power
supply is probably pretty clean. Possible cul-
prits are bad rf or if tubes, or a single poor
filter capacitor. If, on the other hand, it goes
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up, then the power supply is at fault. repeat the general ave test but turn rf gain

Audio distortion is most readily checked by down and set audio gain wide open. 1f distor-
comparison against a known good receiver, but tion shows up, reduce audio gain and see if it
this may not be possible. Next best way is to goes away. At the same time, compare to all

TEST BANDSWITCH RF GAIN AF GAIN SELECTIVITY AVC CALIB ANL BFOQ  ANT RESULT
SENSITIVITY 10 Meters Max Any Widest Band Oft Off Off Off None 1
(On 2
STABILITY 10 Meters Max Any Any Setting Off On Off On Any 3
SELECTIVITY 80 Meters Max Any Approx 6 ke On Off OIf Off On 4
XTAL FILTER 80 Meters Max Any Narrowest Off On Off (On On 5
ANL 10 Meters Max Any Widest On Off Off Off On 6
On 7
AVC ACTION Best Band Max Any 2 to 6 ke On Off Off On On 8
Broadeast Off g
Power SUPPLY Any Band Any Max Any Setting Any Off Off Off Any 10
Min ' 1]
AUDIO QUALITY Any Band Any Max Any Setting On Off Off Off On 12
ALIGNMENT Repeat Test 1 at each end of each band covered 13
TUNING RATE Best Band Any Any 2 to 6 ke Any Off On On On 14

Test Procedures and Results

1—Peak antenna noise with antenna trimmer, ceiver. This test is applicable only to newer
with no antenna connected. Failure to find receiver models.
noise peak indicates poor sensitivity. 9—Tune to strongest available signal and listen
2—When antenna is connected (noise still for audio quality while reducing RF gain con-
peaked) noise level should rise. Failure to trol. Audio quality should not change as RF
find noise rise indicates poor front end. gain is reduced. Any fuzziness of audio which |
3—Tune calibrator signal for 100 cps beat-note. disappears as RF' gain is reduced indicates in-
Lift and drop lid. Warble in beat-note indi- sufficient AVC.
cates poor mechanical stability. Blow into 10—Use headphones; listen for power-line-frequen-
tuning-capacitor compartment. Warble in beat- cy hum. Level of hum should not be objection-
note indicates poor temperature stability. At- able; some is permissible.

tach “Variac” in power line and vary line
voltage. Warble in beat-note indicates poor
line-voltage stability.

4—Tune across strong signal; note apparent width
of signal between S2 points. This is approxi-

11—If hum disappears when AF gain is reduced, it
originates ahead of gain control. If level re-
mains constant, insufficient power-supply filter-
ing is indicated.

mately 80-db bandwidth. of receiver. 12—Tune in strongest available signal and reduce
5—Tune calibrator signal to peak of crystal-filter Ie:vel by RF gain leaving'AF gain wide FOCL.
response. Zero-beat BFO. Tune slowly either Listen for any trace of distortion or fuzziness.
side and look for notch. Check to see that Compare to other receivers on same signal
phasing control moves notch position to either at SHING time: Distortion indicates: high IM,
side of peak: Failure to find notch. indicates which results in extreme listener fatigue during
poor alignment of crystal-filter circuits or de- contest operation, etc.
fective crystal. 13—Repeat Test 1 at each end of each band: fail-
6—Check loudness level of ignition noise from ure to achieve noise peak at each end of
passing cars. When particularly loud one ap- band indicates receiver is out of alignment on
proaches, proceed to test 7. that band. Defect is not serious but should be
7—Check to see how much ANL reduces level of considered as alignment can be a tough job
ignition noise. Do not expect much in reduc- with some receivers.
tion of neon-sign noise or QRN. 14—Tune in SSB signal. Note whether it is easy
8—Tune to strong CW signal about 15 to 25 to tune, “sliding in,” or comes in quickly and
WPM. Listen for “thumps” at beginning of jerkily. Tuning rate is matter of personal
each character. Noise should rise between preference; most like it slow, however, for easy
characters but no signal should overload re- SSB tuning.
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other available receivers for distortion. If pos-
sible, compare against a Collins 75A4; this has
about as little audio distortion as any receiver
tested in our experience (but steer clear of
S-line!).

Alignment of the receiver can be checked
by repeating the sensitivity test at each end
of each band; if you can't peak up front-end
noise without the antenna, or if noise doesn’t
increase when the antenna is connected, the
receiver is not properly aligned at that point.
Most used receivers, unless they have just
been reconditioned, are not in proper align-
ment; putting them back in isn't difficult but it
may be time-consuming, especially if you don't
have the instruction manual and have to figure
out which slug or timmer controls which cir-
cuit on which band. It's something to keep in
mind while dickering.

Dial calibration can be checked with a 100
kc calibrator; like alignment, it's not hard to
restore but may take some time. Frequency
readout from the dial is another matter. If you
like to know the nthel fellow’s frequency to
the nearest cycle, youre not going to be hap-
py with a dial in which the marks are 1/16
inch apart and each of them indicates 50 kc
segments! While it’s more a matter of personal
preference than anything else, don't forget to
take a look at the dial calibrations. The Col-
lins line, of course, has virtually frequency-me-
ter readout; many other makes approach this
ease-of-reading condition. A few, however, do
not. Check before you buy.

If your line voltage fluctuates widely, you'll
want to run all of the tests at three different
line-voltage conditions. One, of course, is at
normal rated voltage. The other two are 10 to
15 per cent above and below normal, respec-
tively. A Variac or similar adjustable auto-
transformer is handy, or you can put together
a “voltbox” for such testing. The stability tests,
in particular, may be severely affected. Dis-
tortion may also suffer at low voltage.

To make all this a little simpler and clearer,
we've whipped up the accompanying “Receiv-
er Checklist” which summarizes the tests, po-
sitions of receiver controls for each test, and
test procedures and expected results. With
it, you can pull a complete analysis of any
receiver in a very few minutes. You can also
check out the big station rig, to find out if
it’s still doing its best. Some top DX hounds
check the receiver out thoroughly every 30
days, on the theory that a few minutes spent
checking is more than paid back if any defect
which might make them miss that rare one
shows up. Try it. You may be surprised!

K5JKX
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The most tremendous transceiver vi

THE NEW @ SW”

5 BANDS—400 WATTS $39¢

HOME STATION—MOBILE—PORTABLE

|llustrated with SWAN 117-C Power Supply:
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ue ever offered the radio amateur!
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See your Swan Dealer for complete details.

SWaAN U3

Oceanside, California

Model 412 DC Power Supply: $130
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Bill Reynolds K2ZEL/8
56 East Woodruff Ave
Columbus 1, Ohio

The RK 715-B on 6 Meters

The RK 715-B is a tube which has been
by-passed by amateurs because of its filament
voltage and the lack of specifications in recent
handbooks. The tube is an indirectly heated
tetrode originally designed for pulse service in
early sonar and radar equipment. It requires
26 to 28 volts for the heater, 1500 vde for the
plate and 300 vdc for the screen grid. With
a grid drive of 15 milliamps in class “C”
service the amplifier will provide 500 watts
input at six meters. The plate of the 715-B
operates under these conditions with a slight
tinge of red.

RK 715 B

FROM

EXCITER F e,

ool
]: X b Y
L e 25-28  + 300 41500V e
BIAS VAC v

FiG. |

RFC,

RFC, 42 turns #22 enamel close wound on
12" ceramic insulator 2” long.

RFC, ohmite Z-50 or equivalent

L, 4 turns #18 14" dia. close

L, 8 turns #18 34" dia. close

L, 4 turns 3/16” copper tubing, 112" di-

10 turns #22 enamel close wound

ameter, 112" long
Cy, G, 500 pf 20 kv TV doorknob type
ceramic

Measuring the input capacity between the
cathode and grid reveals that the old hand-
book is correct in listing a value of 30 mmfd.
Because of the large value it is necessary to
use an unusual grid circuit to permit tuning
to the six meter band. The result is an inex-
pensive half gallon which is compact and easy
to build.

1. The filament is heated by two 12.6 volt
filament transformers with their primaries in
parallel and the secondaries in series, making
it unnecessary to search for a hard-to-get
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special 28 volt transformer from surplus.

2. The amplifier is built on a 6x9 chassis
following the usual layout for a final. Bias
may be provided by any number of circuits
and is set at 125 volts negative to insure that
the amplifier is cut-off when no signal is
applied.

rTﬂ Pl NET

0 2

|’ } 500, 20KV

TV
B
e . %

DOORKNOBR
//!"- RFC 2
~3/8" FIBER - "f,/’/

SPACER L

= T15
SOCKET

<o
i
AN

Fie, 2

3. The tube socket is recessed with %” fiber
spacers. This procedure permits the ampllﬁer
to self neutralize at six meters with no diffi-
culties. If mounted on the chassis the circuit
becomes almost impossible to neutralize. (see
Fig. 2)

4. The grid is series tuned, permitting the
amplifier to be tuned to six meters. The input
coil is close coupled to the grid coil for max-
imum drive.

5. The plate choke is wound on a half inch
ceramic insulator two inches long with the
TV doorknob capacitors threaded into the
ends of the insulator and then bolted to the
chassis. (see Fig., 3) The plate cap is of the
heat radiating type and the straps from the
cap to the choke are either %” braid or flexible
strap.

6. The Pi-net capacitors used at K2ZEL
came out of a BC-191 tuning unit. The final
has been used here for four years and, from
reports, puts out a nice wallop. It is easily
switched out of the line-up when going from
ground wave work to local rag-chewing.

. K2ZEL
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New Product

New 1965 Heathkit Catalog

The new 1965 edition of the Heathkit cat-
alog, illustrating over 250 easy-to-assemble
electronic kits, is now available free upon re-
quest from the Heath Company, Benton Har-
bor, Michigan.

This 108 page kit-builder’s treasure, with 16
pages of beautiful full color, boasts a kit for
every interest, every budget. The catalog rep-
resents Heath's biggest kit offering yet, and
features many new products including a bounty
for the ham. New amateur products from
Heath will make you drool.

The much-acclaimed Heathkit SB amateur
radio series now hosts a new KW linear am-
plifier. A new speaker for mobile operation, and
a new “Ham-Scan” Spectrum Monitor that
adds sight to the sounds of ham and CB com-
munications are also shown.

A post card or note with your name and
address is all that's needed to get your free
copy. Write the Heath Company, Benton Har-
bor, Michigan 49023.

SPECIAL WRL BUY!
Stoner Hybrid Phone Patch

ONLY

$9.95

Reg. 14.95

»

oM
e -_‘

-
LIMITED QUANTITY

BEST PRICE EVER OFFERED!
ALL BRAND NEW—FULL 90-day GUARANTEE

Stoner W6TNS Hybrid Phone Patch. Fully auto-
matic, no switches to throw. Simply connect 3
lines—speaker, mike and phone. Complete with
cables and instructions.

: WORLD RADIO LABORATORIES, INC. :
I 3415 West Broadway * Council Bluffs, lowa 51504 1|
: Please Rush Me the Stoner Phone Patch Special at |}
| 9.95! Postpaid—Enclosed is my [] check [] money :
y order 1 COD (259% with order) [ ] charge to my |
| WRL account (new customers please send credit j
| info for charge orders). "
I I
i NAME _ - |
I I
: ADDRESS S - - = -
= CITY STATE ZIP = :

A BEAUTIFUL GIFT

A distinctive lighter with your call letters en-
graved on either: Zippo type $3.95 or butane $7.95.
Send cash, check or money order with your name,
address and call letters to

M & W ENGRAVERS

P. O. Box 64175 Los Angeles 64, California

NO TRAPS — NO COILS —

exClusive 66 FOOT IMOR=GAIN 75 THRU 10 METER DIPOLE % 4&’6\
NO STUBS —

NO CAPACITORS Cb

H
Fully Air Tested — Thousonds Already in Use Q

N

(h T i g ! : 1:--5--:.-.:_..1- ] } = e
MULTIBAND E"E'[:'Hf::::'l”'m[.l?:l"";l Ei FULLY GUARANTEED

409, Copper Clad wire—Under three Ibs. Air Weight—Rated for full legal power—AM /CW or SB—Coaxial or Balanced 50-75
ohm feed—VYSWR under 1.5 to 1 at most heights—Rust resistant hardware—Drop-proof insulators. Completely ossembled, ready
l to put up. Model 75 /40 Amateur Net $23.80. Terrific Performance—NMNo ccils or traps to break down or change under weathey

conditions—Fully Guaranteed,

MODEL 75-10.....0000.. $40.00+ 66 FEET LONG
MODEL 160-10........... $45.00 - 133 FEET LONG MODEL 80/40CW......... $25.80 . 69 FEET LONG

MODEL 160/75. «vcvneoase $33.00. 133 FEET LONG VERTICALS 75-10.......... $59.50 « 33 FEET LONG

ORDER DIRECT OR WRITE FOR MOR GAI N P.O. Box 6006 OR THRU YOUR FAVORITE
FULL INFORMATION = Alexandria, Virginia 22306 DISTRIBUTOR
Phones: Days 301-743-3334; Nights 703-780-2171
#

PAT ATPPLD FOR

MODEE 4012050 ieveiiema $17.00 .« 36 FEET LONG
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FOR SALE

Summer vacation camp and excellent
VHF location combination. Six room lightly
furnished wood paneled house, four acres,
over 2,000 feet up Mt. Monadnock in
southern New Hampshire. Complete with
four towers and antennas (16 element
colinear and 10 element yagi for 6M; 288
element colinear-yagi for 2M; 48 element
colinear-yagi for 2M; 32 element colinear
for 220 me; 192 element colinear-yagi for

Shower, water heater, electric stove, refrig-
erator, etc, Almost completely isolated . . .
no TVI for miles. Built by millionaire and
shows it. $21,500 (a steal). Write or call
73 for additional information.

GUARANTEED

RECONDITIONED
HAM GEAR

WRITE NOW
FOR MONTHLY

Phone: (415) rLYER.

Ol 25757 ELECTRONICS
999 HOWARD AVE-BURLINGAME, CAL,

6 & 2 METER PRE-AMPS |

e (Cascode Nuvistor (2-6CW4) 2" x 27 J20DB. For 6-2 &
CB, PC Board—wired & tested . HPAC—54.50
e« 2 Meter single Nuvistor for 2 Meters—30DB. #2PA—5$4.00 I

e G Meter All Nuvistor Converter (4-6CW4), A very low noise,
high galn unit, Equal or superior to any unit available,
PC Board 23" x 4"—any if—wired .. HEMC-N—§7.50

e 2 Meter model—10me if . H2ZMC-N—$7.50
e ""Little Gem"™ & Meter Driver and Transmitter unit. All ‘

you need on 6. 5 Watts In-3 Watts out. Uses 8me Xtals,
Uses 1-6AUS. PC board 2W* x 4%,

From WABIR—'*Have
worked

Wired ££XT
—$7.50

. .h_nllu board for above (1-12AX7). 1-6AQ5) ecarbon or xtal
mike. 215" x 4% P N HMA55.00
ALL UNITS ON METAL HOLDERS

GEM ELECTRONICS
Prsmted Csrcust Converters and Transmitters
P.0. BOX 203 TREMONT CITY, OHIO

19 States—remarkable performance!"

432 mc; Hy-Gain tribander for 20-15-10M). |

New Product

L P R s PR
R D e o A e e e x

Quement Dip Meter

Any ham who builds his gear (or fixes it)
needs a grid dip meter. And no ham wants
to bother with a tube type GDM any more.
The slow warm up and cumbersome line cord
are a nuisance. Not to mention the high output
which can blow out transistors. But Quement’s
new GDM-3 all-transistor dip meter eliminates
these problems and provides a host of unique
features as well. It operates immediately (and
on a cheap 9 volt battery). It covers 500 kc
to 150 me. It's very compact and light. It's
accurate and stable. It's well built and has
vernier tuning. The coils are coated with a
sturdy epoxy. An earphone is included for
monitoring and frequency measuring.

One of the outstanding features we found
on the one we received for test is the very
strong and accurate dip. We were able to get
two deep dips about one megacycle apart
in a bandpass coupler at 50 mec. Another dip
meter only shows one broad dip in the same
circuit—and it has to be very closely coupled
to get that! The sensitivity control needs very
little adjustment when changing frequency,
too. It's quite a gem and the price is only
$29.95. Be sure to drop some hints—it would

- make a mighty nice gift for Christmas.

Audio input. Scope or dual eye indicator. Plug-in inductors for wide or narrow shift. Axis restorer & Limiter
can be switched in or out of circuit, to suit conditions of fading or interference. Copies on Mark only or
Space only automatically Mark hold circuit. Loop & Bias supply for optional polar relay for keying trans-

TELEWRITER
MODEL “L"
FREQUENCY
SHIFT

CONVERTER

$199 (dual eye Indicator)
$279 (CR tube Indicator)
$14.50 cabinet

mitter. Keying tube keys magnet. Terminals on chassis for external keying relay & scope indicator.

ALLTRONICS-HOWARD CO., Box 19, Boston 1, Mass.
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New Products

ALLIED
ELECTROMICS

FOR EVERYVOING iS85

...........

ey

N e oy

1965 Allied Catalog

Allied’s 1965 catalog is now available. Mark-
ing the company’s 44th year, the new 490-
page catalog presents the greatest selection of
ham equipment in the company's history.

Space devoted to transceivers and VHF gear
has been greatly expanded. The new products
in the lines of the leading manufacturers are

illustrated and described in detail. There are

feature-packed transmitters, new single side-
band transceivers, VHF equipment for 6 and 2
meters, linear amplifiers, transmitting and re-
ceiving antennas, towers, mobile antennas and
accessories, code practice aids, ham station
clocks, crystals, adapters, TVI filters, coaxial
cable and every kind of ham station accessory.
The catalog also lists thousands ot other elec-
tronic products produced by hundreds of manu-
facturers.

The 1965 catalog #240 is available free on
request from Allied Radio Corp., 100 N. West-

Powermaster |Inverter

Topaz has announced their new Powermas-
ter 300 watt inverter. It changes 12 volt dc
from your car battery to 110 volt 60 cycle
power. Because of its high power rating and
high efficiency, it can operate most ac ham
equipment directly and economically without
the necessity for a special de power supply
for each piece of gear. The Powermaster is very
compact (only 5% x 5% x 5% inches) and weighs
but 12 lbs. It comes complete with all cables
and instructions. Available from the factory or
from distributors. Price: $44.95 plus shipping.

DECEMBER 1964

20 SQ. FT. OF ANTENNA!

AT 59 FT.! IN WINDS OF 60 MPH!

HERE IS THE IDEAL
TOWER
FOR TODAY'S TRI-BAND
ANTENNAS

THE NEW TRI-EX
HI-MH
FREE STANDING CRANK-UP
TOWER EQUIPPED WITH
SELF-LOCKING WORM-GEAR
WINCH FOR SAFETY

The LM is absolutely free standing; no
house brackets, guys or other aids are
needed to help support this tower. The
big 14” face plate on the top section
allows you to install large antenna
rotors inside the tower!

IMPORTANT: The LM features lowest
possible wind drag design permitting
larger antenna loads at the top!

The LM can be moved by removing
6 bolts! New concrete base is only
$36.75.

A mast can extend up to 5 feet above
the top section. The tower can be
cranked up to as high as 54 feet or
cranked down to as low as 20 feet.
The LM is all-electric welded by
certified welders; bottom section is
1v2”, top two sections are 114"
diameter High Strength steel tubing.

Solid steel brace rods used through-
out.

Prices: Epoxy finished: $405.00;
Galvanized: $486.00; Rigid Con-

crete Base: $36.75.

Also available for the LM Tower is
a tilt-over accessory (shown in

earlier ads for the HM Tower).
Prices: Epoxy finished: $125.00;

Galvanized: $166.00; Tilt-over
Base: $36.75.

WRITE FOR COMPLETE DATA

ri-Ex TowWER CORPORATION

127 E. INYO ST. / TULARE, CALIFORNIA | | [l
TEL: 209-686-3411 TWX: 209-871-5393 {8




NEW THUNDERBIRD

TRIBANDERS FOR 10, 15, 20 M

Famous Hy-Gain Thunderbird Tribanders have been improved...to give you even greater total
performance. Each new Thunderbird is equipped with separate new Hy-Q Traps for each band —
to give you peak performance on each band whether working phone or CW, New advanced design
Beta Match insures optimum transfer of all available energy —allows precision broadband match-
ing and a high degree of electrical and mechanical reliability...comes to you completely factory
pre-tuned. Mechanically, new Hy-Gain Thunderbirds are rugged...large diameter, heavy gauge
aluminum boom...taper swaged seamless aluminum elements...heavy gauge, machine formed
boom to mast and element to boom brackets...non-corrosive full circumference compression clamps
at tubing joints. They're available in four models...

ALL NEW G6-ELEMENT < NEW, IMPROVED 3-ELEMENT
THUNDERBIRD DX MODEL TH6DX = THUNDERBIRD MODEL TH3Mk2

sj Superb DX performance. Features wide Outstanding performance on 10, 15 and 20 meters.
- spaced elements on a 24 ft. boom. New Hy-Q Separate and matched new Hy-Q Traps for each
- Traps provide true full-sized performance. - band. Feeds with 52 ohm coax — Beta Matched
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. Feeds with 52 ohm coax —Beta Matched for ~ for optimum gain — maximum F/B ratio without
optimum gain—maximum F/B ratio without compromise. SWR less than 2:1 on all bands.
compromise. SWR less than 1.5:1 on all Boom length, 14 ft. Longest element, 26 ft.
bands. Longest element, 32 ft.—weight, 47 Weight, 36 Ibs. Rotates with heavy duty TV ro-
Ibs. Model TH6DX, $139.95 Net. tator. Model TH3Mk2, $99.75 Net.

IMPROVED 3-ELEMENT
THUNDERBIRD JUNIOR MODEL TH3JR

A compact 3-element beam that delivers out-
standing performance. Up to 20db of directivity.
SWR less than 2:1 at resonance. Hy-Q Traps —
Beta Match —seamless heavy gauge aluminum

NEW, IMPROVED 2-ELEMENT
THUNDERBIRD MODEL TH2Mk2

Compact...installs almost anywhere...
delivers excellent performance. Features
new Hy-Q Traps. Feeds with 52 ohm coax —
Beta Matched for maximum gain. Rugged

lightweight construction compatible to construction. Rotates with standard TV rotator.
rotating with standard TV rotator. Boom 12 ft. boom. Longest element, 27'6"”. Turning
length, 6 ft. Longest element, 26 ft. Weight, radius, 15'11". Model TH3JR, $69.95 Net.

21 1bs. Model TH2Mk2, $69.95 Net.

THUNDERBIRD THUNDERBIRD THUNDERBIRD
Boom to Mast Bracket Driven Element to Boom Bracket Beta Match
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NEW MULTI-BAND

TRAP VERTICALS " fugain

B New Hy-Q Traps MW New 12" Double-Grip Mast Bracket
B Taper Swaged Seamless Aluminum Construction

HY-GAIN'S MODEL T4AVS, the world's most popular Ham antenna, has a new, im-
-~ proved successor...the Model 14AVQ. Three separate new Hy-Q Traps...completely

P

. factory pre-tuned...provide peaked performance on 10 through 40 meters. Outstanding
- low angle radiation pattern for DX. New 12" double-grip mast bracket insures maximum

+++++

ﬁ: rigidity whether roof-top or ground mounted. New total performance construction...
. heavy gauge taper swaged seamless aluminum radiator—full circumference compression
clamps at tubing joints non-conducive to corrosion or wear. Unsurpassed for portability
...outstanding for permanent installations. Overall height, 18 ft. Weight, 10 Ibs. Adapts to

80 meter operation using Hy-Gain's Model LC80 loading coil. Model 14AVQ, $29.95 Net.

Loading Coil for 80 Meter operation —Model LC80..............c.covvviviiinn.. $ 7.95 Net
Roof Mounting Kit—Model 14RMK............ccoiiiiiiiii.... T p R A e $11.95 Net
Decoupling Stub adds 6 Meter operation —Model 6MK......................... $ 4.95 Net

For 10, 15 and 20 Meters...Hy-Gain’s New Model 12AVQ@. Companion to the
new Model 14AVQ, the Model 12AVQ), for 10-20 meters, incorporates new Hy-Q Traps —
a new 12" double-grip mast bracket — taper swaged seamless aluminum construction. It
delivers outstanding low angle radiation. SWR is 2:1 or less on all bands. Overall height
is 13'6". Weight, 9 Ibs. Model 12AVQ, $21.95 Net.
Roof-Mounting Kit—Model 12RME (. oot i ssiviss s s ransi s $11.95 Net
Decoupling Stub adds 6 Meter operation —Model 6MK......................... $ 4.95 Net

NEW HY-GAIN DOUBLETS...TAKE MAXIMUM LEGAL POWER

New Hy-Q Traps

Super-Strength Aluminum Clad
Steel Wire
Install Horizontally or as Inverted V

Weatherproof Center and End Insulators

Installed horizontally or as an In-
verted V, new Hy-Gain Doublets
with Hy-Q Traps deliver true half !
wavelength performance on all
bands. Completely factory pre-tuned

...SWR lessthan 1.5:1 on every band. E
Super-strength aluminum clad
single strand steel wire defies deter-
ioration from salt water and smoke
...will not stretch...withstands
hurricane-like winds. Easily in-
stalled with famous Hy-Gain molded I
high impact cycolac plastic center
and end insulators.

Model 5BDQ 10 thru 80 M ... $34.95 Net

Model 248BDQ for 20, 40 & B0 Meters Model 3BDQ 10 thru 20 M ... $17.50 Net . i
Model 4BDQ 10thrud0M ..o, $24.50 Net Model 2BDQ 40 and B0 M ... $19.95 Net
Wocal 2 ABB R 260 G G B N . i i s s mro e Ft e S s A s e e e A e e $22.50 Net
Model 2TQ Matched Trap Kit for building 40 & 80 Meter Doublet ............................. $12.95 Net
Model 2BDP Trapless Fan Doublet for 15, 40 & 80 MeEters ..ot eiaeeeanerans $19.95 Net E

AVAILABLE NOW FROM YOUR HY-GAIN DISTRIBUTOR
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Testing the
Venus di Clegg

Back last spring, when we were getting 73
Mountain ready for the big June VHF scram-
ble, there was considerable discussion over
which rigs were best for which bands. Every-
one agreed that, if we could get it, a Clegg
Venus would be the last word for our six
meter effort.

Somehow I managed to talk Clegg into
sending one up on loan. When it arrived every-
one was so anxious about it that they had it
unpacked before the carton ever got off the
delivery truck.

What a beauty!

I could see that nothing further would get
done on 73 if I left it around here, so I drove
it on up to the mountain, plugged in the ac,
the mike, and an antenna and started talking
to the growing mob of sidebanders down at
the low end of six. I found I was getting out
so well with the Venus that it was hard to tell
if the band was open or not.

While the AM boys were fighting RM and
changing band conditions I found that I could
have long rag chews with sideband stations.
VP7CX, who, by the way, has a Venus and
is wild about it, called me one day and we
talked for about a nhour, He has been carrying
on daily skeds with Panama and crazy things
like that which no one would even have con-
sidered before the advent of sideband on six.

One fellow called in and said he had been
considering a Venus, but that the transceive
type of operation worried him. He wanted to
be able to tune his receiver separately from
his trasnmitter. I pointed out how simple it
was to feed the 14 mec output of the Venus’
converter to his regular station receiver and
use that for tuning off the transmitter fre-
quency. In this way you get all the extraord-
inary sensitivity of the grounded grid nuvistor
converter in the Venus as well as its stability
(it has to be stable to be good for SSB).

Tuning the Venus is a dream. Those Eddy-
stone dials may be expensive, but they sure
are worth it.

Since a lot of the six metter gang still are
using receivers without bfo’s, it is handy to be
able to switch to the AM position at times.
The receiver has both AM and SSB detectors,
switchable AVC and a very effective noise
limiter. The Venus was able to give perfect
copy of signals under QRM conditions that
just about stopped every other receiver we had

64

available. Between a two meter kilowatt in the
next room and a six meter kilowatt on a nearby
mountain top, the pressure was really on.

Grid block keying is used on CW, though
we only were able to make a few contacts on
this mode. There sure isn’t much CW activity
in that bottom 100 ke, even when the band
is open. If it ever developes, the Venus will
be ready for it.

The Venus kicks up to 85 watts PEP (all
modes), which is plenty for most operation.
If you want to always be first there is a nice
linear available from Clegg, the Apollo, which
plugs right into the Venus and boosts you to
700 watts.

The Venus normally tunes from 49.975 to
50.475, though it takes just a quick crystal
replacement to change this range to any other
500 ke you want to tune. Since the great bulk
of six meter activity is in the lower 500 kc
this will hardly ever cause much of a problem
. . . and if you stick to sideband, which is
almost completely between 50.1 and 50.2,
vou'll never know there is part of the band
youre not using.

The stability of the Venus is attributable to
the carefully built 5.0 to 5.5 mec oscillator. This
is mixed with the 14 mc output of the con-
verter to give a 9 me signal which is fed
through the 9 mec crystal filter and results in
3 ke selectivity. The final if is 450 ke. The
transmitter heterodynes the 14 me signal up to
50 mec with a 6883 (twelve volt 6146) in the
final. The unwanted sideband is down over
50 db at 1000 cycles and the carrier is sup-
pressed more than 56 db. Distortion products
are down over 30 db at full output. Since all
circuits except the final are broadbanded the
tuneup process is simple. Even the final doesn’t
have to be touched for small frequency changes
(say 100 ke or so).

During the two months that T used the
Venus I worked 43 states, VE1-2-3-4, VPT7,
and CO2. What a world of difference there
was using this rig as compared to a small AM
job! os s Stalt
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YEAR END
CLEARANCE

32S3 (Like New)
75A4 (Ser. 4300) .
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7553 (Like New)
ELMAC
AF67
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“THE STORE OPERATED BY HAMS FOR HAMS”
K6L0S, K6GCD, K6DXD, K6EF, K1SFQ, WBSEY

- MISSION HAM
SUPPLIES

3316 Main Street
Riverside 3, California 92501
Phone 683-0523 (area code 714)

Ly "'ﬂ :|'ﬁ=r i '='E.- ' ﬁu.—"'il-l-l‘- I-",'L"-IJ.'nT"i!l'ElﬁrE"’lf.H P R by u'-l-'14::l,-.'

HERE IS A PARTIAL LIST OF OUR SPEIJIAL YEAR-END CLEARANCE HAM GEAR FULLY GUAR
ANTEED, AND SHIPPED FREIGHT FREE WITHIN THE CONTINENTAL U. S. WITH CASH ORDERS.

ALL ITEMS SUBJECT TO PRIOR SALE.
RECONDITIONED
B & W
o R i e A Sk R
B o e e Lt
COLLINS
BIET S ) e e e s sl s i

(SIS

DECEMBER 1964

BRAND NEW
Reg. Now
R ooy
: LSA-3 Mobile Linear ........... $ 250.00 $ 199.00
375.00 COLLINS
595.00 30S1 Linear (Demo) ............. 1795.00 1295.00
429.00  GALAXY ;
349.00 Il Transceiver (Demo) .......... 349.95 295.00
935.00  GoNSET
CO0A 2 meter Transceiver ... . ... 399.50 349.00
49.00 Super 12 Convertor ... ...... ... 94,50  39.00
39.00 GPP-1 Phone Patch ............. 49.95  39.00
69.00 CammalNG 220 - MBry oo el manemm i 409.95 249.00
199.00  HALLICRAFTERS
19.00 REJORCTrans, Rt - 0L - e 89.95 69.00
HT-41 K.W. Linear . ........ 395.00 2585.00
349.00 SR-160 Transceiver (Demo) ...... 349.50 299.00
525.00  JOHNSON
69.00 VIO alant F . oo iy St s 495.00 379.00
249.00 Navigator ........ 199.50 145.00
199.00 BNZAVELD: o A e e B e 54.95 44.00
239.00 RABEET Wit o e e 249,50 189.00
BNETKIY . 4 i e, o ANy o 0 149.50 119.00
129.00 VIK nvader 200" . .... ..o 000 619.50 395.00
199.00  nATIONAL
299.00 NC-105 Receiver ............... 129.95  99.00
NC-140 Receiver ............... 189.95 149.00
1;33‘3 NC-155 Receiver ............... 199.95 159.00
149.00 SBE .
BB W BE2 RS ) e iy 469.45 379.00
99.00
88 on
189.00 Space does not permit complete listing of
189.00 all models available in Year-End Clearance.
agggg For models not listed, write for quotation.
R i o Lol M VTR e Ly i
{ MISSION HAM SUPPLIES :
| 3316 Main Street, Riverside 3, Calif. 92501 |
i Attn: Bill Hullquist, K6LOS, Please Ship me the following: |
: $ enclosed. (Cash orders shipped FREE in continen- =
| tal U. S.) :
| QUOTE trade allowance and terms. [
Please send latest HAM flyer.
| ] Put me on your mailing list. ]
LSRR s ot creiesym o i, O, ik, i |
| (please print) |
: AOHIBSS.  oiny a: pe e, RIEs I et ey e e (e e S | e e Y :
I 4o e o i Zone ...... State ..... ZID: siiirass: I
; (Calif. orders add 4% tax) ;
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@ Accessories always available at ARROW
ALL BANDS . .2 THRU 160 METERS IN ONE CONVERTER

Model CMA is a crys-
tal controlled, tran-
Mﬂdel CMA sistor, all band con-
verter that covers all

bands from 160
through 2 meters (1.7 Mc. to 54 Mc, and 108 Mc. to

174 Mc.). The output of Model CMA can be fed to a
standard broadcast set or to any communications re-
ceiver up to 30 Mc. It can be used for mobile or fixed
operation. The CMA has better than 1 microvolt sen-
sitivity, It can be operated from an internal battery or
from the 12 volt car battery with the Ameco BS-9
adapter. It has a tuned RF stage, tuned by the dial on
the panel, to obtain best image and spurious rejection.
Up to ten crystals can be selected by the band switch
on the panel. Model CMA is also available for special
shortwave broadcast, police, fire, aviation and com-
mercial frequencies between 1.7 Mc, and 54 Mc. and
between 108 Mc. and 174 Mc. Size: 3% " by & by

=)
TRANSISTORIZED 634", For more detailed information on the CMA and

® CRYSTAL other Ameco converters, write for the special “‘Infor-

CONTROLLED mation Sheet ‘:3‘" Ameco Converters.”’

Model CMA, wired and tested, less crystals $64.95
Crystals, each $ 3.50

NUVISTOR
PREAMPLIFIERS
SINGLE BAND

FOR 27 (CB), 28, 50,
144 OR 220 MC.

STANDING WAVE BRIDGE
& MODEL SWB

j~ Model SWB is a high quality bridge
that will accurately read SWR's

from 1.8 Mc, to 225 Mc. linclud- OVYER 20 DB Gain
ing Ham, CB and Commercial bands), It can handle up

N The Nuvistor Pre-
to one thousand watts. Model. SWB uses the superior =

A : . _ By amplifiers will im-
Wpe. OF InEciive catpiing nntii SO, erefore be IEﬂ_m prove your gain and noise figure considerably when
the line continuously without insertion loss_ It contains

: - used ahead of your present converter, receiver, or
WO 59'23? ,VHF conneciors Fnd e c:t’rrﬂc!wely pack- transceiver. 2 tuned circuits and a 6DS4 Nuvistor are
aged in a satin copper case, Size 1% x 24" x 44",

used, The noise figure is 2.0 db at 27 Mc., 2.5 db at

Model SWB — Wired and tested $9.95 50 Mc., 3.0 db. at 144 Mc. and 4.0 db. at 220 Mc.
Power requirements are . 100-150 V. at B8 ma. and 6.3
BRIDGE INDICATOR UNIT V. at .135 A, Specify frequency desired.

MODEL BlU Model PY—Wired and tested $13.95

| Model BIU, when used with
the Ameco SWB or other
make of bridge, will accu-
rately read SWR, percent-
age power and percentage
voltage (3 scales). It contains a sensitive 100 micro-
ampere 2 /3" square American made D’'Arsonval meter.
A feature not found on any qther make of indicator is
a switching circuit that provides for reudmg either one
of 2 bridges. Attractively packaged in a charcoal grey

cabinet with a satin copper panel. Size 23" x 5“
I 3!’]‘

Model BIU — Wired and tested £15.95

AUTHORIZED DISTRIBUTORS OF ELECTRONIC PARTS & EQUIPMENT [l A/ ow's Export Dept.

(N.Y.C. Store) Ships To

A R ROW["ZE(IRONI(I e All Parts Of The World

L‘EIMFA[:T 6 THRU 80 METER TRANSMITTER

Handles 90 watts phone and CW on

wiewes B thru B0 meters. Final 6146 op-
erates straight thru on all bands.

' Size —only 5" x 7" 7 7" — ideal mo-

. blle or fixed. Can take crystal or
VFO. Model TX-86 Kit $89.95 — Wired
Model TX-86W $119.95, Model PS-3
Wired $44.95. Model W612A Mobile
Supply wired $54,95,

Model TX-86

900 Broad Hollow Rd., Farmingdale, N.Y. o 516-MYrtle 4-8822 85 Cortlandt St., New York 7, N.Y. = 212-Dighy 9-4730
223 Main S1., Norwalk, Conn. ® 203-Victer 7-5889 525 Jericho Turnplke, Mineola, N.Y. ® 516-Ploneer 68686

&6 73 MAGAZINE



@ Accessories always available at ARROW

NEW 2 and 6 Meter TRANSMITTER

* HAS BUILT-IN MODULATOR AND POWER
SUPPLY « 75 WATTS PHONE AND CW -« AT-
TRACTIVE LIGHT GRAY PANEL AND DARK GRAY
CABINET - COMPACT SIZE 11%2” WIDE, 912"

DEEP, 6” HIGH.

NUVISTOR CONVERTERS FOR 50,

144 AND 220 MC. HIGH GAIN, LOW NOISE

o Has 3 Nuvistors (2 RF stages &
mixer) and 6J6 osc, Available in any
IF output and do NOT become ob-
solete as their IF is eacily changed
to match any receiver, Average gain
— 45 db, Noise figure — 2.5 db_ at
20 Mc., 3.0 db, at 144 Mc., 4.0 db.
at 220 Mc, Power required 100-150V.
at 30 ma., 6.3V, at .84A. See PS-1
Power Supply. Model CN-50W, CN-
144W or CN-220W wired_ (specify IF.)
CN $49.95. Model CN-50K, CN-144K or
CN-220K in kit form. (specify IF.) $34.95

2 Nuvistors in cascode give noise
ALL BAND ﬂgugesdﬂf#.ﬁkmllaldb. ﬂfepending

on band. Weak signal performance,

HUVISTUR PREAMP image and spurious rejection on all
receivers are greatly improved. PCL's

6 THRU IE{] METEES overall gain in excess of 20 db.
= Panel contains bandswitch, tuning
capacitor and 3 position switch
which puts unit into “OFF,"
‘"Standby'’ or ''ON,'" and transfers
antenna directiy to receiver or
through Preamp. Power required —
120 V. at 7 ma. and 6.3 V. at .27 A.

i : o § Y3

-e .

S O
—can be taken from receiver or

MODEL PCL, Wired, $24.95 _ 1 receiver
MODEL PCLP wih bultim Ameco PS-1 supply, Size: 3”x5"x3",

power-gupply, wired, $32.95

The NEW €2 TX-62

In response to the demand for an inex-
pensive compact VHF transmitter, Ameco
has brought out its new 2 and 6 meter
transmitter. It is easy to tune because all
circuits up to the final are broadbanded.
There is no other transmitter like it on

the market!

SPECIFICATIONS AND FEATURES

Power input to final: 75W. CW, 75W. peak
on phone.

Tube lineup: 6GK6—osc., tripler, 6GK6
doubler, 7868 ftripler (on 2 meters)
7984-Final, 12AX7 and 6GK6 modulator.

Crystal-controlled or external VFO, Crystals
used are inexpensive 8 Mc type.

Meter reads final cathode current, final
grid current and RF output.

Solid state power supply.

Mike /key jack and crystal socket on front
panel. Push-to-talk mike jack.

Potentiometer type drive control, Audio
gain control.

Additional connections in rear for key and

relay.
Model TX-62 Wired and Tested only $149.95

T CB-6K — 6 meter kit, 6ESB-rf Amp.,
BUB-MIXSOSC. i wiiibiiinns .$19.95
CB 6W — wired & tested .. $27.50
CB-2K — 2 meter kit, 6ESB 1st rf
amp., 6U8 — 2nd rf amp/mix., 6J6

3 osc, ... e ... $23.95
<@ CB-2W — wired and tested. = $33.95
o | Model PS-1 — Matching Power Sup-
ply — plugs directly into CB-6. CE-2
and CN units, PS-1K — Kit ... $10 50
PS-1W — Wired ... ... $11.50

AMECO POWER SUPPLY
MODEL PS-1

Model PS-1 will supply more than

... enough power for any of the above

| 'converters. It is housed in an at-

L .+ tractive two-piece satin copper

TR - chassis that mates with any of the

o converter chassis without a cable.

It can deliver 50 ma. at 125 V. DC and 2 A, at 6.3 V.

AC. from 115 V. AC. input and can supply power to
many other ham accessories.

PS-1K—in kit form $10.50
PS-TW—wired and tested 11.50

AUTHORIZED DISTRIBUTORS OF ELECTRONIC PARTS & EQUIPMENT [l A ow’'s Export Dept.

(N.Y.C. Store) Ships To

A R All Parts Of The World
W/ _ELECTRONICS. mc

800 Broad Hollow Rd., Farmingdale, N.Y. * 516-MYrtle 4-6822
22% Main St., Norwalk, Conn. * 203-Yictor 7-5889

65 Cortiandt St., New York 7, N.Y. & 212.Digby 9-4730
525 lericho Turnpike, Mineola, N.Y. e 516-Ploneer 6-8686
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SSB with the 6N2

Changing the Johnson Viking 6N2 Trans-
mitter into a heterodyne unit for 6 meters is
a very simple modification which can be made
for a cost of about ten dollars. The only tools
needed are a drill, a %” chassis punch, solder
gun, a nibbling tool or file, and a minimum of
patience.

The parts necessary for the conversion are
as follows:

1. 7750 ke crystal in an FT-243 holder.

2. 1 coax panel mount.

3. V-5, an OA2 voltage regulation tube,
socket, and shield.

4. V-6, an OB2 voltage regulator tube,
socket, and shield.

5. L-a, 214 turms, B & W Miniductor
# 3012.

6. L-b, 10 turns, B & W Miniductor
# 3010.

7. R-16a, see text.

8. R;, four 200 ohm, 2 watt carbon re-

155 nc

Barrie Hiern K5SGP
1427 Louisiana Ave.
New Orleans 15, La.

sistors in parallel.
9. R-12a, 47K, 1 watt resistor.
10. Re, 22 ohm, % watt resistor.

Now let’s proceed with the modihcation.
(After making the modification the unit may
be changed to operate as originally with a
minimum of time and effort, since the modifi-
cation involves no major changes).

First, remove all tubes before drilling. In-
stall a coax panel mount in the rear of the
chassis between the power plug and the adja-
cent terminal strip. Disconnect R-10 at pin 2
of V-2 only, and simply bend the resistor away
from the tube socket. Connect one end of Rec,
a 22 ohm, % watt resistor to pin 2 of V-2, the
cathode of the 6360. Then connect the center
conductor of a length of RG-58/U to the free
end of Re. Connect the other end of the
RG-58/U to the coax panel mount. Ground
both ends of the braid of the RG-58/U.
Next, make Ry, by connecting four 200 ohm, 2

&
.
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watt carbon resistors in parallel; making the
connection on each end of the resistors close
to the resistor bodies. Cut off excess wire
from each end, leaving one lead at each end
to make the connections. Now connect and
solder one end of R; to the junction of Rc
and the RG-58/U. Solder the other end of
R; to the ground lug next to the V-2 socket.

The next step is to replace L-1 with L-a, so
that it will tune 15.5 mc, instead of the orig-
inal 16-18 mec. Then replace L-2 with L-b, so
that it will tune 46.5 mc, instead of the orig-
inal 48-54 me. R-7, formerly attached to the
midpoint of L-2, is now attached to the mid-
point of L-b.

Next, make a hole in the chassis on each
side of the Fine Coupling control shaft im-
mediately behind the front panel for each of
the two VR tube sockets. Install the sockets
so that the VR tubes will be above the chas-
sis. Bring a piece of hook-up wire up through
the grommet with the wiring harness for
connection to the terminal on R-16a, the
screen adjust resistor which has an orange
wire already attached. The value of R-16a is
discussed wunder Adjustments. Leave the
orange wire attached. Solder the other end of
the hook-up wire to pin 5 of V-5, one of the
two sockets which was just installed closest to
the 6N2 meter. Connect pin 2 of V-5 to pin 5
of V-6, the other socket which was added for
the VR tubes. Ground pin 2 of V-6.

Referring to Fig. 2 in the 6N2 Operating
Manual, the bottom view of the 6N2, locate
R-12 on the left hand side of the figure.
Replace R-12 with R-12a, the 47K ohm, 1
watt resistor.

We need a — 30 volts of bias from an exter-
nal source for the grids of the 5894, V-3.
Since the antenna relay and accessory re-
lays may be controlled by the exciter, the
antenna relay socket J-2, on the 6N2, may be
used for the bias line after disconnecting from
it the wires which go to SW-2. Connect a
wire from J-2 to the position 10 of SW-3,
after having disconnected position 10 of SW-3
from ground. Simply disconnecting position
10 of SW-3 makes both disconnections de-
picted on the schematic vy “2 X.” Since R-21,
the shunt resistor, is mounted on the meter
switch it is taken care of in the above step.
This step applies bias to the grids of the
5894 and also takes care of the metering cir-
cuit.

With the exception of R-16a, the modifica-
tion is now complete.

Adjustments
I am using the Heathkit model HP-20
power supply which provides 600 volts to the

DECEMBER 1964

plates of the 5894. At this voltage the screens
of the 5894 are regulated at 258 volts. R-16a
with this supply is a 12,000 ohm, 50 watt
resistor. For other values of high voltage, the
value of the screen-dropping resistor must be
calculated. The VR tubes draw 5 ma and
the screen current varies from 0 to 25 ma; a
total current through the screen-dropping re-
sistor. In calculating the value of the screen-
dropping resistor, do not forget that when the
6N2 is in Tune or Standby positions, the
screen-dropping resistor R-16a, is shorted to
ground, so do not exceed the power rating of
the resistor under this condition.

Install V-3, and the VR tubes, V-5 and 6.
Adjust the bias so that V-3 resting plate cur-
rent is 35 to 40 ma. This will be from — 26 to
— 30 volts of vias. Then install the 7750 kc
crystal and the 6U8 and the 6360. The clamp
tube is left out of the unit in this mode of
operation.

In order to adjust the bias from the Heath
HP-20, install a 50K, 2 watt wire-wound po-
tentiometer in place of R-6 in the HP-20. The
middle terminal of the pot. is connected to
pin 1 of the HP-20 power socket.

Operation

If the exciter has more than 12 watts rms
output, a pad must be used between the
exciter and the 6N2 to limit the input to the
6N2 to 12 watts rms.

Tune the oscillator and the multiplier ot
the 6N2 in the usual manner. Tune the ex-
citer on the 80 meter band, 3.5 mc corres-
ponding to 50.0 mec, and 4.0 mc heterodyning
to 50.5 mec. Then apply exciter power to the
6N2 and tune the final grid and the final plate
of the 6N2 with the exciter in the CW posi-
tion. Then switch to SSB on the exciter and
join the fun on 6 meter SSB.

The reason for using a 7750 ke crystal and
80 meter input is that the crystal multiplies
to 46.5 mc, far enough away from 50 mc so
that the tuning circuit of the 5894 will reject
it. With a 6 mc crystal and 20 meter input, a
harmonic occurs at 48 mc which might cause
ditficulty. It is easier to use the 7750 ke crystal
than to use the 6 mc crystal and have to build
traps.

Further information on the 5894 may be
obtained by writing to Amperex. ... K3SGP

SEE YOURSELF ON TV!

Build a vidicon camera at the lowest price ever. We have
a starter kit with complete instruction manual of a 5 tube
Vidicon Camera for $29.95. This makes an excellent Christ-
mas gift.

Send 10c¢ in coin for further information.

ATV Research
P.0. Box 396, South Sioux City, Nebraska 68776.
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DOW-KEY

DK60 SERIES

HEAVY DUTY SPDT COAXIAL RELAYS

Heavy duty SPDT 50 ohm im-
pedance. 1 kw rating. Life ex-
pectancy 1,000,000 operations.
VSWR less than 1.15:1 from 0
to 500 mec. DK60-G and DK&0-
G2C feature patented automatic
receiver protecting connector
for positive isolation of r.f.
from receiver greater than
100 db isolation between re-
ceiver and transmitter lines
from O to 500 mec.

.....

DK60- GZC

DK&0-G2C has DPDT external contacts for switching
auxiliary circuits. Size: 2% X 33 X 114", Wt. 9 oz

With UHF Coaxial Connectors,

AC or DC from $12.45 ea.

DK2-60 SERIES

A DPDT SWITCH for SWITCHING 2
COAXIAL LINES SIMULTANEOUSLY

Frequency range 0 to 500 mec.
Power rating to 1 kw. VSWR
less than 1.15:1 from 0 to 500
mc, Isolation greater than 30
db @ 500 me, Loss less than
0.03 db @ 30 mc. Life over
1,000.000 operations, 50 ohm
impedance. BSize: 23] x 3% x
1380, Wt 12 oz,

DK2-60

has a COAXIAL RELAY
for most every switching
application . . .

DK71 SERIES

1P6T COAXIAL RELAY FOR
SWITCHING OF r.f. SOURCES

Weatherproof. Common connector
may be switched directly to any
one or combination of six posi-
tions. Frequency range 0 to 500
me. Power rating 1 kw.,. VSWR
less than 1.1:1 at 100 me. Isola-
tion greater than 40 db at 100 mc.

Life expectancy greater than
DK71 1,000,000 operations. 50 ohm im-
pedance.

Size 5%

dia. 23" deep. Wt. 3 Ibs.
With

UHF Coaxial Connectors

DK72 SERIES

1P3T COAXIAL RELAY FOR
REMOTE SWITCHING of r.f.
SOURCES

$49.50 ea.

Weatherproof. Frequency range 0
to 500 mc. Power rating 1 kw.
VSWR less than 1.1:1 at 100 me.
[solation greater than 40 db at
100 me. Life over 1,000,000 opera-

tions. 5{} -::-hm impedance, Size:
4" x 316" x 253", Wt. 1 1b,, B oz
WITH UHF CONNECTORS $22.95 ea.

With UHF COAXIAL CONNEC-

TORS from $19.00 ea.

DK2-60B SERIES

A DPDT SWITCH INTERNALLY CON-
NECTED IN DE-ENERGIZED POSITION

Ideal for switching in and
out a power amplifier between
an exiciter and antenna. Fre-
auency range 0 to 500 mc.
Power rating 1 kw. VSWR
less than 1.15:1 from 0 to
500 me. Isolation greater than
30 db @ 500 mc. Loss less
than 0.03 db @ 30 mec. Life
over 1,000,000 operations. 50
ohm impedance,

DPK2-60B

2% x 3Y x wt., 12 oz

standard AC,

1%

Size:

Connectors UHF.

Available in =all

DC voltages from $19.00 ea.

AND NOW
DOW-KEY’S

DEK&0, DK2-60, DK2-60B, DKT1, DKT72 available

types BNC, TNC, N & C Connectors.

New Manual Coaxial Switches

| New manual DKTE series coaxial switches

with excellent r.f. characteristics (not wafer
switches)., r.f. rating, 1 kw. 50 ohm im-
pedance. VSEWR less than 1.05:1 at 150 me
Isolation greater than 50 db @ 500 mec. and
greater than 80 db @ 30 me With dial
plate and knob. Wt. 10 oz. Size: 3" dia. x
134" deep.

Available: 1P2T, SPA3T, 1P6T

and crossover switch _______ from $12.75 ea. DK78-6

DK77 SERIES

MINATURE, LOW COST
50 ohm SPDT
COAXIAL RELAYS

DK 77 relays available with phono,
TNC and BNC coaxial connectors
with high performance character-
istics. Freq. range 0 to 1000 mc,
Power rating 250 w. VSWR less

- DK77-TNC

than 1.1:1 @ 500 mec. Isolation

Wt. less than greater than 30 db @ 500 mc
35 pz Insertion loss less than .03 db @
o00 me. Life expectancy over

from 1,000,000 operations. Models with

$T 90 ea 1C in mfgrs. type have SPDT
. . auxiliary switches rated at 5 amp

) 110 VAC resistive.

Comply with MIL-5541. AN-C-170 and MIL-S-5002.

Also available with
TNC, N & C connectors.

in standard AC, DC wvoltages.
DKTT all st. DC voltages. DKTB with BNC,

DK201 il DK202
Panel Mount """‘-*-ﬁ Double Female

Male Connector b Connector

$1.25 ea. .85 ea.

AVAILABLE TO0O: DK63 and DEGT Series

DKG1,
Write for complete brochure of Dow-Key

Dow-Key products available at your distributor or write:

Manufactured by DOW-KEY COMP

DOW-KEY UHF CONNECTORS

Products.

DK210 DK211
Female UHF to Male UHF to
Male Phono Male Phono
Connector Connector
$1.25 ea. $1.25 ea.
of Relays for Military and special application.

ANY, Thief River Falls, Minnesota |

7J
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DOW-KEY

DK78.6

COAXIAL SWITCHES

(NOT WAFER SWITCHES)

Dow-Key Company's new manual series of coaxial relays with excellent
R.F. characteristics. Available in four configurations—single pole two
throw, DK78-2; Single pole three throw, DK78-3; Single pole six throw,
DK78-6; and transfer switch, DK78-T.

Typical Application

m=78-2 ye-3
IF AFTEENLE T
Y
1P3T 1P2T Crossover Bl
SPECIFICATIONS - l LG,
r.f. ratings: 1 kw to 500 mc. VSWR less than 1.05:1 at 150 mc (see |
curves below). Isolation greater than 50db at 500 mc and greater than
80 db at 30 mc (see below). Impedance: 50 ohm. Contacts: Fine silver,
others upon request. Connectors: UHF are standard, types N, BNC,TNC A,
and C are also available. Operating Temperature Range: 55 degrees | b s
C. to +85 degrees C. Finish: Coaxial connectors silver plated. Body
black anodized. Mounting: Requires one 7/16” dia. hole and one Gz kLAY 71
5/32" dia. hole. Wt. 10 oz. Size 3" diameter x 1ka" deep. =——— =
e Guaranteed for one year. If faulty within one year the switch will '
be repaired at no charge other than 75c¢ for handling and mailing.
VSWR FREGQUENCY (KMC) CROBSTALK ——-—- s e
i daats S0Pk ] s ey
s - R R S T ket -b-—d_ L | | van }- S oyl & P
1.6 St =—=1— —=F= e 60 A \ [ .- ;
DI'..'TE—T et e B I S S SR TR ] '_‘B'!I..ﬂ — 1. g LY J
1.4 40 T h::~ / i
L5 30 " v ’ - % f"’_"x\J ]
20 = "|
1P [ mm_._j — {urrn-.
1.1 e f~—1
_-_"._-_._-_-_-_.r_-_-_-_.-_--‘_.r-_._-_' ’7'|'qr:|'rr, |
e 1 15~ %27 25 x5 o35 5° e
Modzl St. UHF Connectors Type N,BNC,TNC or C. e Dow-Key products avail-
DK78-2 $12.75 $15.75 able at dealers or write:
e e7s e v
DK78-T $15:?5 $18:?5 Dow KE co-
® Specify type of connectors, if other than UHF. Thief River Falls, Minnesota
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SAVE! CHRISTMAS SPECIAL | Crystal
ONLY *3.50 (miLL DEC. 3151) S TlpS

MANY USES — QSL CARDS — BUSINESS CARDS
PICTURES OF WIFE — FAMILY — RIG

Tired of breaking finger nails or fishing
A WONDERFUL CHRISTMAS GIFT ITEM

RS orate | vih S o longnoed pler fo i
IT'S YOUR QSL CARD - T © i e

WEAR IT! -
YOUR CARD ACTUALLY REPRODUCED IN ! : )
PERMANENT METAL, THEN MOUNTED ON A FINE I et ||
TIE CLASP

WEAR YOURS WITH PRIDE. ORDER ONE TODAY!
JUST SEND YOUR CARD AND $4.86 (P.P. AND F.ET. INCL.) TO

HE MAY HAVE EVERYTHING, BUT HE DOESN'T HAVE THIS
BOX 73, NORTHFIELD, OHIO 44067. GIFT SHOP

SPECIAL CLUB
DISCOUNTS

PLASTIC OR -
MEDICAL USING LONG-NOSE PLIERS, ““*;,
ADHESIVE CAREFULLY REFORM THIR E..EIU'P
TAPE T POSTITION SHOWH DOTTHD -

4 MARK FREQUENCY .':ITP::H
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Pat. Pndg. U.S.A. & Canada MO EEI. 102

$Eg 45 (Add $7 for Sidetone I PETERSEN TYPE 2-2
i — either model) CHYSTAL HOLDER (or similar)

15 DAY TRIAL — - -

Return For Full Refund If
You Burn It Out Or Are
Not FULLY PLEASED

e 5td. coax coupler = Monitored
(xmtriofeedline)  switching
# No TVl or e Full Legal
Suck out Input
# 30 DB Min. Gain # Burnout
Improved 102A Adjustable Mute Cireuit (10-80 mtrs) Proof
Breaks Any Xmtr-Rcvr Between Dots & *® No Effect on e CW Sidetone
Dashes Without Clicks. Improved Semi- Transmission (optional)
conductor Through-Position Switeh Write for Free Literature
Swiltches Revr Directly to Antenna 33 Myrtle Avenue

[or Unity Gain 6-80 Mirs. FICHTER Cedar Grove, N. J.

.
i g = e

e
oy e
2 v s =,
o s el
33,..,“' e, e e

e

102B, $59.00 like 102A exc.revr. muting ELECTROMNICS Tel: CEnter 9-6412

Converters & Preamps. BLILEY TYPE AX-2

CAYSTAL HOLDER (or similar)

50 thru 432 Mc. f e . hick ;
Write fl}.'l' literature daCe 11l e Indnner 1in wilc SOIme manurac-

Parks Electronics, Rt. 2, Beaverton, Ore. turers persist in equipping their amateur ra-
_ | dio transmitters? You can really make it easy

Give “him"”’
or ‘‘her’’ the
All-season Gift

batal

GREATEST VALUES EVER OFFERED

The design, craftsmanship and
technical excellence of Telrex —

r ‘“‘Beamed-Power"’
. ‘“Balanced-Pattern’’ Rotaries

oo+ have made them the standard of
¢ | comparison throughout the world!

=  Every Telrex antenna model is
engineered, precision machined,
. tuned and matched, then calibrated
. for easy and correct assembly at
. your site for repetition of our

I specifications without ‘cut and

try’ and endless experimentation.

COMMUNICATION SYSTEMS

I re x LABORATORIES

ASBURY PARK 25, NEW JERSEY, U.S. A,

Arrays for 3/4-2-6-10-15. 20-
40-80 meters from $14.00 to
$999.00 —catalog on request.

712 73 MAGAZINE



NEW FROM AZTE

A rugged 300 WATT DC

power supply

priced $50 less than comparable units!

HE AZTEC
876"

300 Watt MOBILE
POWER SUPPLY

800-700-600 VDC CAN BE DIALED
ON FRONT PANEL - EASILY - SIMPLY.

ENLARGED HEAT SINK.

OUTPUT: 800, 700 or 600 VDC (may be
selected on front panel.)
285 VDC
0 to —125 VDC Bias, may be adjusted
on front panel.

INPUT: 11-15 VDC.
Size: 6" x 414" x 3'".
Weight: 7 Ibs.

Cabinet has black anodized aluminum base,
gold anodized aluminum cover completely
encloses unit.

Efficient, quiet and good regulation.

SEE IT AT YOUR DEALERS NOW!

DEALER INQUIRIES
PROMPTLY SERVICED

C-IAZTE

ELECTRONICS INC.

134 Orangethorpe Way, Anaheim, Calif.
Phone 714 — 526-3356

D X

HEAVY 8X10
DX AWARD FOR
ING

DX QSO Recorder

NUMBER OF COUNTRIES
CONTACTED

QSO RECORDER
WALL. SIMPLY
SPINNERS ALWAYS SHOWS

CHASERS

IS BEST

NUMBER COUNTRIES QSOED AND QSLED.
ALSO, EXPLAINS DX CHASING TO VISI-
TORS AT A GLANCE. $2.50 PPD.

ALL HAMS Ur CALL AND NAME GOLD EM-

TURN- | BOSSED ON HANDSOME PEN AND PENCIL SET. IDEAL
EXACT | GIFT FOR THE CHIEF OP. SPECIFY RED, BLUE,
WHITE OR BLACK. REQUEST SPECIAL PRICE ON
QUANTITIES WITH DUPLICATE LETTERING FOR

NAME AND CALL CLEARLY.

GROUP EVENTS. PRINT
PAIR $4.50 PPD.

PEN OR PENCIL ONLY $2.75 PPD.

VIKING PRODUCTS oepr. 8.3 196 SO. MAIN ST.. ORANGE, MASS.

to change crystals in a hurry with nothing
more than a paper clip, a few inches of medi-
cal adhesive or plastic tape, and a few odd
minutes of your time.

The illustrations tell the story. Note that in
the Peterson Z-2 holder or those of similar
type, the tape will cover the frequency mark-
ing on the name plate on the face of the
older. Simple; merely letter the frequency on
the tape with pen and ink, or, for more pro-
fessional appearance, use the little decals
available at any ham radio supply house.

And, speaking of frequency markings, most
crystal holders carry tiny stamped figures
which make you squint and peer when search-
ing for the frequency you want. Again, using
the small decals, mark the frequency on the

edge or face of the holder; you can tell at a
glance which crystal is which. . . . W7OE

DECEMBER 1964

ESL NUVISTOR PREAMP

Hi Gain 20 db
Lo Power Drain

Lo Noise Figure
Models for 220 mc, 144- _
160 mec, 50-54 me, and
27-30 me T
Wired and tested

$8.95 prepaid e
Kit Form £4
$5.95 prepaid Includes 6CW4 or 6D54

All nuvistor converters tailored for your use $56.95 with power
supply: $45.95 without power supply, prepaid. Inquiries invited.
F'rom Crawford Electronics, 233-308 W. Mair St., Genoa, Illi-
nois, or Klaus Radio & Electric Co., 403 E. Lake BStreet,
*eoria, Illinols

Electronic Specialists Laboratories
301 S. Ayer St. Harvard, 1llinois

Reyco Multiband Antenna Coils

Traps for dipoles . . . high strength . . . moisture

Hnuf guaranteed to handle a full KW.

odel KW-40 coils will, with a 108 foot antennag,
provide operation on 10-15-20-40-80. $12.50 sef.

For information on other models write:

FRED L. REYNOLDS W2VS, 492 Ravenswood Ave.,
Rochester 19, New York
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THE NEW S5 IAZZE -3 B O 1rANsCEIVER

Another featured transceiver by

& e
“THE KID FROM TEXAS”
(BRYAN EDWARDS, JR.)
;

9 BANDS
400 WATTS
$390

OTHER FEATURES

® 35 - 40 me, 70 - 7.5 me, 13.85 - 14.35 mc,
21.0 - 215 mc, 285 - 29.0 mc (10 meter full
coverage kit available).

ACCESSORIES:
® AC power supply, matching cabinet with

speaker. Model 117-C ... .........ccooiri... $ 85 e Transistorized VFO.
e 12 Volt DC Power supply. Model 412 .. .. .. $130 e Crystal lattice filter.
® Plug-in VOX. Model VX-1 ... ............$ 35

e ALC . . . AGC. . . S-Meter.

® 514 in. high, 13 in. wide, 11 in. deep.

® 400 watts SSB input.

® Lower sideband on 80M and 40M. Upper sideband
on 20M, 15M, and 10M. (Opposite sideband kit

available.)

PERSONAL
INDIVIDUAL
SERVICE
GUARANTEED

WE "WANT YOUR BUSINESS !

ORDER TODAY'!

S S S S A e i A A A A — N S  —

*LUBBOCK, TEXAS
THE HOME OF

THE KID FROM TEXAS

WHO GIVES TEXAS-SIZE TRADES
P.D.®. DELIVERY

AND A
TIME PAYMENT

él\\\ PLAN.
wards

Electronics

Edwards Electronics Yes, Kid From Texas
1320 19th Street I'm interested!
Lubbock, Texas 79401

[] Enter order for equipment listed on attached sheet.
Send SWAN-350 Transceiver literature.

Send quotations for trode in allowances on equip-

ment listed on attached sheet.

TELEPHONE POrter 2-8759 Name Call
1320 19TH ST. / LUBBOCK, TEXAS 79401 Address
City State

o e N ol i s

r-— —— - T . e — ——— —
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“THE KID FROM TEXAS” (BRYAN EDWARDS, JR)
FEATURES

COMPLETELY RECONDITIONED USED EQUIPMENT

CLEGG HEATH
AR R e e $ 99 by, €5 [y S RN L Tl et R . 7,
TROPWABE o) oottt $299 DX-60 e 49
COLLINS PX=T00 o e e e NS 69
TORASY. s e $169 DX-100B 99
FEY ) SRR T N e ot 1 € 189 {1 20 R e s e e A 129
571 [ SN ST = e el S 429 T L R P 59
O] L o R 429 o 1450 16 ST Roller 30 6 SCPE I 259
L R o (O B eyl o 119 MR-1 39
FageTr, = LRl b O tow o). 319 MT=l e e e s 39
GLOBE JOHNSON
King-S00A . ., S o o $199 Ivader 200 $299
Champion 300 ..........coiioiminen 119 RONGOE i vy 99
SCOUR OB s e 29 | T T S e -
LOSLNEC o0 el it o] 19 YL TeTs 70 | YR R L 75
HALLICRAETERS 122 VECQ) .. i e v e 19
T o L e L L $419 NATIONAL
AR e Mok Puiwlde o1 269 o[ 1 N il e | $ 44
HRRZ 0o o or iR I by 249 L0 1 el e ¥ e O e i e 129
Ty P D Sl e 49 PGS e iissiosen i o A s 289
CLADRT R e A o T ST 39 PCE=2URN) . o e e 499
B R o e e et 149 FIRO:O0 0 s e 199
o7 S T SR TR O ST L= 99 SBE
SX-99 49 <7 e | I ) e $279
SX-100 129 L e - AR e B, 199
SX-110 89 SWAN
CRTALTTY I e e e A o 159 OWREAD ... e $149
HAMMARLUND SV B I I E NS T b S T 159
TR Dar ) et S e RS $ 79 WA S Ll B 0 8 e 249
b LE L8 b R e 99
e g A e 1499 BUY WITH CONFIDENCE!
HX-50 ........... 279

ALL EQUIPMENT GUARANTEED

NATIONALLY KNOWN BRANDS.
CAREFUL RECONDITIONING OF

ALL EQUIPMENT SOLD. Electronics

TELEPHONE POrter 2-8759

TOP VALUES. 1320 19TH ST. / LUBBOCK, TEXAS 79401
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ANOTHER "KID FROM TEXAS" VALUE . ..
RYAN EDWARDS, JR. OFFERS THE NEW

W5 KFT SBE-SB-34

§395

COMPLETELY NEW TRANSCEIVER! NEW FEATURES!

Built-in universal power supply! Both 12V DC and Receiver DELTA tur!ing e giugs tunable range of
117V AC merely by using proper line cord provided. several kc either side of transmitter frequency. No
NO INVERTERS NEEDED. rgﬂlrs tletan-;_rulggmge. T
Expanded frequency coverage . . . 250 kc on all olld:-State dial corrector.

_ Solid-state switching.
bands, MARS and out-of-band DX coverage. SeTtiaiste ALE ointial.

Dual-speed tuning.
Collins mechanical filter.

Panel switch selects upper or lower sideband without
frequency shift!

Built-in loudspeaker. Terminals for external speaker.

PERSONAL

INDIVIDUAL SERVICE
GUARANTEED

WE WANT YOUR BUSINESS !

ORDER TODAY!

*LUBBOCK, TEXAS
THE HOME OF

THE KID FROM TEXAS

WHO GIVES TEXAS-SIZE TRADES

P.D.Q. DELIVERY

AND A
=— .-...- TIME PAYMENT

/ \\\ PLAN.
(Jwa rds

Electronics

Edwards Electronics Yes, Kid From Texas
1320 19th Street I'm interested!
Lubbock, Texas 79401

1
|
|
|
|

. : |
Enter order for equipment listed on attached sheet. |
|

I

|

I

I

I

|

)

I

Send SBE-SB-34 literature,
Send quotations for trade in cllowances on equip-

=

ment listed on attached sheet.
Naome Call
Address

TELEPHONE POrter 2-8759
1320 19TH ST. / LUBBOCK, TEXAS 79401

O
<
w
Q
®

r-_ S e ———— — —
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BIG "KID FROM TEXAS" Spe cial

IN STOCK— IMMEDIATE DELIVERY

) = }
e e
-\..‘: E 2 %‘j "'} i ;.\i‘-"\- 5 e : -":l'
e e o v 3 i I
o é ‘i-‘i- = o ; : : i S
: G :m.ﬁ‘ e e e "L:-h-ﬁ:a-;

SB-TLA LINEAR $279 SBE-SB-33 TRANSCEIVER SPECIAL .. $389
EXTRA LARGE TRADE-IN OFFERED

FOR A LIMITED TIME ONLY

WE WILL ALLOW YOU THE FOLLOWING TRADE-INS
FOR YOUR PRESENT EQUIPMENT: | .. .

COLLINS DX-60 ... 80
Y $225 HALLICRAFTERS DX-100 ... 138

y L7 L I <. | | | £ 7 AR, PO - DX-100B ... 160
IO ot 290 HE32 ninnnian 329 L e, e 498
747 o R S A L | HE=S328 T 2 s Cedng JOHNSON
DRAKE SRS e e o RANEET ... ociarisbiness 149
LR LT 7 Gl L e ... 159 Vikingl o 100
7 e L e /) L1 SE=100 ...t RO Viking 1 ... 125
BB e . 240 SX=101 e 239 Invader oo 38
ELMAC SX-101A ... 255 NATIONAL
VA G Nl oy Bl i SKAAA0 e 89 NCGA25 .. 120
GONSET HAMMARLUND NC98 ... ... 100
GSB-100 ... $240 HO-129X ...........0.... ' $129 NCX-3 . N T A A B L
GB6B .. ... oo 90 HQ-140X ... .. ... 149 HRO-50 ......................... 225
G-77A ... el R g HO-170C .................. 245 HRO6D .. ... .. .......&I9

Y -u-.._'l-l-.. -i'.-l-l"'

INQUIRE ABOUT OUR Nl
wards

SPECIAL CASH PRICES, BaV-Yeadge)tlleis
WITHOUT TRADE L a u m

17
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Bill Hoisington KI1CLL
Peterborough, N. H.

Unit Power Oscillators

Low cost oscillators from 200 to 650 mega-
cycles. High power (25 to 50 watts) units are
described for experimental line or cavity test-
ing, antenna experiments, and transmitter
drive work. The technician and the UHF ex-
perimenter particularly, should be interested

in this helpful information which is the result
of many vears of work.

Introduction

As one works up into the UHF region,
two facts become more and more apparent.
One, it is much better to double, and two, it
is also much better to start at the final and
work back through the drivers and multipliers.
Too many times I have blithely followed the
carefree words “Then tripling to 432”7 (or
1296). By the time I tried to triple to 1296
the drive was way way down from what it
should be. A great help in this situation is
doubling instead of tripling. Don’t forget, the

L

E QUTPUT

7-45 TRIMMER
—
7T

5763

RFC

20K

PLATE
CURRENT

v
GRID CURRENT

L, Mc
3 TURNS 5/8" 0D. 1O-ITO
4 TURNS 34 0D a5 - |0

Fig. 1.85 to 170 mc oscillator

first “big bang” you come to as you frequency
multiply up is the doubling frequency! Fur-
ther up you find a little weak spot of energy.
T'his may be the tripling spot.

Granted, doubling only throws out some
of the harmonic relations found on 144, 432,
and 1296 megacycles, but from a power
and operating standpoint you may find it ob-
ligatory. All harmonic relationship is not lost
by any means. One 27 mec crystal (CB unit)
goes to 54, 108, 216, and then 432 megacy-

78

cles. The same xtal will go to 81 megacycles
(tripling is still not too bad there) 162, 324,
648 megacycles, and then to 1296! Suit your-
self. At least the oscillators to be described
(Yes, I'll get to them eventually) will help
you work it out.

Remember, if you have some four or five

e — —_— = - C — —_—

N

190 to 250 mc oscillator

multiplier stages set up and then have to re-
work them it may be quite a deal when you
find that you have insufficient drive to the
final. Especially as such reworking will gener-
ally mean bigger tubes or an in between am-
plifier stage. You will see these amplifiers quite
often in commercial rigs, where they had to
use one in order to get sufficient drive for the
next stage. This is OK when all you have to
do is call the purchasing department for an-
other UHF tube!

Working backward from the final, you
know just where you are as regards drive,
one stage at a time.

The oscillator of Fig. 2 covers 190 to 250
megacycles. This can be used to check doubl-
ing circuits from 216 to 432 megacycles.

The next, Fig. 3, covers 400 to 500 mega-
cvceles. This is useful for decisions on whether
to use lines or cavities on your 432 stages.
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Fig. 2. Power oscillator 190 to 250 mc.

The highest frequency of this economical
series runs 600 to 650 megacycles and is main-
ly for checking 1296 megacycle doublers. 1
have even used it to check transistor doublers
(don’t scream, please!) This may seem fantas-
tic, to drive a little transistor with a 100 watt
tube, but you just run low voltage, 50 to

100 or so on the plate and use very loose
coupling. Works F.B.!

1200 to 1300 power oscillators will be in-
vestigated at a later date. I have almost de-
cided that perhaps a 600 megacycle oscillator
driving a 1200 megacycle doubler would be
best. Less FM when you modulate it and you
are ready for crystal control later if needed.

By using a high-powered oscillator one can
ascertain what grid drive will produce what
output in the final; maximum grid mils can
be set up; ete. Don’t forget that if vou are
using grounded grid, plate output will go on
increasing even though the allowable grid mils
are being exceeded! Oscillators are shown for
some of the most useful frequencies such as
216, 432, and 600 to 650 megacycles. Numer-
ous antenna tests can be more easily made
with more sock in the oscillator. Of course,
watch those operating rules and regulations!
Personally there have been plenty of times
on UHF when any signal would have been
greeted with jov. In fact, this is still usually
the case "up there.” VHF-UHF helix type
coils, line and strap circuits, and cavities can
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be handily adjusted for size, length, and res-
onance, with these units.
Reasons for Different Types of Oscillators

with Increasing Frequency
There seems to be some “Law” operating

here. This business of “Laws” is of course
buried in Antiquity. (Where is that? Africa?
Asia?) From 50 to around 150 megacycles,
using a good tube such as the 5763, the old
reliable Ultra-Audion circuit does FB. Fig. 1
shows an old version that works well. You
can push it a little higher in frequency, at
which time putting chokes in the cathode and
heater leads will help, but why bother when
you can use the circuit of Fig. 2 which
“takes off” with as little as 9 volts on the
plate!

With all the “2'ers,” Gonsets, etc. around,
the assumption was made that there is plenty
of rf available for 50 and 144 mc tests of all

kinds.
200 Megacycles and Up y
Things begin to change a little after 150

megacycles. The “plate coil” gets real small
and nasty like. Quite a different type of oscil-
lator now enters the scene. See Fig. 2. This
oscillator uses a half-wave in each line. One
half-wave in the grid line and one half-wave

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

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

ERa e R e

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

L

400 to 500 mc oscillator.

in the plate line. This allows the first quarter
wave on each line to be well up inside the
tube. It appears to be a “natural” for the
region between 100 and 700 megacycles.
Look at the size of it on 400 to 500 mega-
cveles! Easy to work with: no need of short
leads. Of course this does not mean that you
can change anything shown in the -circuit.
This oscillator is so good frequency-wise that
I had to change the plate and grid lines from
one inch brass strap down to “wire.” When I
say down I mean just that. With the brass
strap I couldn’t get it down below about 280
megacycles. That is, without using longer lines
—and look at 'em now. With the wire lines
it immediately jumped down to under 200
megacycles. A good live demonstration of strap
Versus wire.
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Fig. 1. 400 to 500 mc oscillator.

It also is so good efficiency-wise that I
checked it out for low plate voltage—always
a good test for high-frequency oscillators. It
oscillates with only 9 wvolts on the plate of
the 2C39!

The question of a coax cavity with one
quarter wave, or three, or more, does not
enter yet into this picture. That comes later,
over 1000 megacycles.

Note in Fig. 2 that the plate and grid are
at the correct position where the rf voltage is
highest, and that they have the proper phase
relation to each other. When the plate is at a
positive peak (instaneous) the grid is most
negative, etc. The tuning capacitor is also at
the proper point of high rf voltage, being a
half-wave away from the grid and plate end.
This is another advantage of this circuit, that
the tuning capacitor does not have to be
attached at the same end as the plate and
grid. The B plus lead with it's choke and the
grid resistor are also attached at the best
place, which is the low voltage point of each
line at the highest frequency used. There
remains the question of the cathode. Little is
usually said about this point in the books, but
it gets to be very important up at these fre-
quencies. Chokes are generally installed in
the cathode and filament leads and that is
about all that is done. More efliciency and
power will result, however, from doing some-
thing about it—mainly because of the internal
tube capacities of a triode when used in an
unshielded oscillator circuit.

Using a groundplane at an equal and cer-
tain distance from the grid and plate lines
(that is, equal from each line) as shown, the
cathode connection to the base plate (ground
plane) may be broadly tuned with a relatively
small inductance made of % inch coax cable.
Use the inside wire for the heater lead to carry
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the 6 volts to the tube, and a small trimmer
capacitor. This cathode peaking is quite broad
and may be peaked on the high frequency end
of the range used, which is generally most in
need of a boost.

Variable output may be obtained with a
loop over the low voltage (rf voltage, that is)
high current region. This can easily be found
by touching the lines with a pencil while
watching the output or the grid meter. This
same method should already have been used
to find this zero rf point for attaching the
plate choke and the grid resistor. These
points are indicated in the figures, but it
won't hurt you to check them. (That is, if
you don’t hit the plate line with your bare
pinky). If you have not tried this yet you will
be interested. (I mean with the pencil, NOT
your finger). The fact that you can get full
power output with even a screwdriver touch-
ing the plate line is of course an important
key to understanding the action of electro-
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600 to 700 mc oscillator.
magnetic waves on conductors and resona-
tors. These waves are not motions of electrons.
They couldn’t go that fast, even if they tried,
which they don’t! I have also heard mentioned
the quaint idea that “One electron pushes the
next. etec.” This would mean that each elec-
tron down the length of wire would have to
accelerate faster than the speed of light.

Nobel prize winner Louis De Broglie had
the correct words: “The displacement cur-
rent of Maxwell, which always exists, is abso-
lutely independent of the motion of electric-
ity.,” This “motion of electricity” was previous-
ly defined as the movement of the electrons
themselves. I generally use the term “electron
wave’ myself, but this could be mistaken for
the electrons moving too, so I guess the term
“electromagnetic wave” would be best. There
is of course, a difference when this wave
travels on a conductor and when it travels
through (more or less) empty space.

Well, anyway, this wave travels back and
forth from one end of the line to the other,
much like a spring clamped at it's center. The
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travel (voltage swing) of each end of the
spring is changed to elastic strain (current
swing) at the center. The old business of
potential energy and kinetic energy in a pen-
dulum. The momentum principle is well rec-
ognized by the term “flywheel effect” in an
electronic tank circuit. As applied to a half-
wave line it means that at the exact electrical
center, there is an extremely small variation
in voltage from one instant to the next. It
theoretically gets to be “infinitely” small, but
remember, as the old German professor said
about Infinity “Dis ve don't got!” Don’t forget,
at UHF “ground” is only a place that has
the same voltage potential all the time. How-
ever, at the center of this half-wave line there
is a maximum of current, so this is the place
for low-impedance magnetic current loops to
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Fig. 4. Power oscillator 600 to 700 mc.

match to low impedance cables, etc.
Construction Details and Components

As can be seen in the figures, these units
can be made up rather quickly providing
that you have the following items in your
“junk box”;

1. 2C39 plate and grid rings and heater-
cathode connection. The ones used here
are surplus items, from WW2 gear. You
can get them brand new from the Instru-
ment Specialties Co., Little Falls, N.J.
Butterfly capacitors. These are standard
Hammarlund type MACBF or BFC.

3. Copper-clad bakelite. You can use a
chassis, but this stuftf goes a lot quick-
er. From Meshna's, or Insulating Fabri-
cators of Watertown, Mass.

4, 2C39 tubes. Just look in the surplus lists
if you haven’t any on hand.

5. Incidentals. Get copper strap and sheet-
ing from vyour plumber. I use phono
plugs and jacks in the B plus and grid
current leads.

1o
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THE LARGEST INVENTORY
of USED EQUIPMENT in the
NORTHEAST. SEE SAMPLES BELOW.
CHRISTMAS SPECIALS

Collins 32V2

Collins KWS-1

Gonset G-28 10 meter Comm.
Hallicrafters SX-96
Hallicrafters SX-101 Mk 1A
Hallicrafters SX-101 Mk 111
Hallicrafters SX-101A
Johnson Challenger
Johnson Invader

Johnson Invader-2000
Johnson Pacemaker
lohnson Ranger |

Johnson Valiant

Johnson Viking ||

National NC-173

National NC-183

National NC-183D

WRITE FOR LATEST COMPLETE LIST

Evans RADIO

FONE
P.O. BOX 312 603.225-3358 CONCORD, N. H.

159.95 to

I might mention in passing that with cer-
tain tuning of the cathode inductance, and
only 500 ohms ot grid resistor, you can get
as much as 100 mils in the grid. I use the low
value of grid resistor mainly because you
can get good output with low plate voltage
that way. As I have mentioned, you can run
much more voltage and increase the grid
resistor. Suit yourself on that one. Also, all
my experimental power supplies have had 4
pin power sockets, so all my test rigs have 4
pin power plugs. B plus, 6 volts aec, and
ground. This is just handy. It you need lots ot
watts you should run a blower on the 2C39’s.
They are right out in the open so it's easy. If
you want to go for maximum watts, like near
100, look in the book first and then juggle
plate volts, plate mils, grid mils, and grid
resistor. A 10 watt wire-wound 2000 ohm
job helps there.

That’s about all there is to say about con-
struction. The schematics should tell you the
rest of the story. Hope this helps you with

vour UHF work.

S KICLLL
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Roy Pafenberg WA4WKM
316 Stratford Avenue
Fairfax, Virginia

Repair That Mike

You fire up the rig in plenty of time to
keep that schedule and are looking forward to
a full evening of rag-chewing. Everything
looks O.K. so you press the push-to-talk
switch and start calling. Plate power comes
on but that’s all-no modulation. You plug
the phones in the monitor and crank up the
audio gain but, aside from a slight increase
in hum level, nothing happens. You, my friend,
have a problem. You can either return to the
family and try to convince the XYL that, even
after all of these years, you still prefer to
spend a quiet evening with her or you can
try to find the trouble. The balance of this
article is for the latter breed of ham.

Typical inexpensive replacement cartridges
available fromm many distributors (Lafayette
in this case).

The first step is to localize the trouble. Dis-
connect the microphone connector and switch
the transmitter to transmit. Touch a screw-
driver to the “hot” contact of the transmitter
mike connector. If the transmitter jumps off
the table and the monitor blasts your ears, you
have localized the trouble. However, at this
stage, do not be dismayed. Many microphone
defects occur in the cable or connectors. Con-
nect the mike cable back to the transmitter
and, if your mike has a connector at the micro-
phone end, unplug this connector. Now per-
form the touch test again. If the transmit-
ter still jumps off the table, flex the cable,
especially near the connectors. If still in
doubt as to the condition of the cable, remove
the connector shells and examine the cable

82

terminations. If the cable seems in good condi-
tion, you have isolated the trouble to the mi-
crophone proper. Reconnect the cable to the
microphone and move on to the next step
which also applies to mikes which have the
cable permanently attached.

Microphone disassembled and ready for re-
pair. The rectangular object with leads at-
tached is the cartridge.

Carefully disassemble the microphone case.
In most cases, the method of disassembly is
obvious. Do not tamper with the microphone
element or cartridge at this stage. You are only
gaining access to the cable terminations. Once
more perform the touch test and if you ob-
tain the same result, the microphone element
is definitely defective. If the hum test has
provided doubtful results, unsolder the hot
lead from the cartridge and try again. This
test will isolate a partially shorted cartridge
which the touch test would not otherwise
disclose.

Assuming vou have isolated the trouble to
the microphone element proper, you now have
a decision to make. The primary factor in
reaching this decision is the replacement cost
of the mike. If it is a $2.95 home recorder
special, salvage the cord, heave it in the ash
can and buy another. It is not worth repair-
ing. However, if the microphone is of good
quality, with a good stand push-to-talk switch
or other desireable features, you will be well
advised to consider repairs. Check your cata-
logs tor a direct replacement cartridge for
your particular mike. If you have no luck,
check with your distributor; his catalogs may
show a replacement cartridge. Assuming you
have no luck in finding a direct replace-
ment, you can still repair the mike for a very
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nominal sum.

A wide variety of imported crystal micro-
phone cartridges and microphone units us-
able as replacement cartridges is now available
at low cost. The photograph shows the range
of units that is available from just one na-
tional distributor—Lafayvette Radio Electronics
of New York. These units range from almost
exact replacements for a large number of U.S.
manufactured microphones to miniature mike
units that may be housed in the case of your
defective mike. The photo caption gives the
Lafayette catalog number, description, physi-
cal size and price for each of the economical
units shown.

If one of these units is a direct or almost
direct replacement for your microphone, you
are in luck. For a very nominal sum and with
very little effort, you can restore your mike
to new condition. Even if a direct replace-
ment is not available, do not despair. You can
still use one of the other cartridges if it will
physically fit in the microphone housing. The
photographs show the installation of one of
these cartridges in an Electro-Voice Type 927
Crystal Microphone. This mike is the proper-
ty of W3JHN and after the unit failed, he
unsuccessfully tried to locate a replacement
cartridge. As is common with many of the
newer slim-line” mikes, none of the com-
monly available replacement cartridges would
fit into the available space.

The new cartridge installed in the old car-
tridge housing and ready for assembly.

Disassembly of the microphone is shown in
the photograph. The existing cartridge is a
heavy die-cast unit and the mounting screws

also secure the grill and the acoustical baffles.
Careful measurement showed that the Lafay-
ette PA-40 Subminiature Crystal Microphone
could be fitted into the original cartridge. The
inside of the cartridge was cleaned out and
the die-cast case cut out with a file to accept
the Lafayette unit. The attached leads of
the Lafavette unit were then soldered to the
existing terminals (hot-to-hot and ground-to-
ground) inside the old cartridge. The case of
the PA-40 mike was then cemented in place
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with one of the commonly available, “two-
part” epoxy cements. After the cement dried,
the unit was given a quick talk test and then
reassembled with the original baffles and grill.

Now came the problem of matching the
acoustics of the microphone to the new car-
tridge. This was strictly a trial and error
proposition and I am convinced that, even
for the manufacturers, this is more of an art
than a science. The assembled microphone
was carefully tested and the results were less
than satisfactory. The lower frequencies were
muddy” and the higher frequency compo-
nents had an undesireable echo eftect. The
first step was to stuff the remaining space
inside the original cartridge case with cotton.
This eliminated the high-frequency echo ef-
fect but the low frequency response was still
unsatisfactory. As shown in the photograph, a
cardboard baffle plate with two small holes
is used in the urlgmal assembly. Additional
holes were punched in this baffle and the
mike reassembled but without a fiber-glass
cloth acoustical filter (not shown) which was
also used in the original assembly. Perfor-
mance was greatly improved with the sole
remaining problem of excessive sibilance and
breath noise. Reinstallation of the fiber-glass
cloth cured this problem. The results of this
repair were quite satisfactory and the defec-
tive microphone returned to service at a frac-
tion of its original cost.

While the specific procedures described
above may not be directly applicable to
other microphones, the general techniques are.
Select a replacement cartridge that will fit in
the available space. Follow as closely as pos-
sible the original mounting method. That is,
if the original unit is shock mounted, then
shock mount the replacement. If the original
cartridge has a high mass and is rigidly
clamped in place, then attempt to duplicate
the mounting method. In the case described,
the weight of the original die-cast cartridge is
retained and the replacement fitted in the
available space. As mentioned, the acoustics
of the microphone will probably be altered.
Achieve the desired response by the judicious
use of padding and/or baffles, vented or
solid. A little trial and error effort will show
you what is required to achieve satisfactory
performance.

Next time you are faced with a defective

microphone, consider repairs. A very modest
investment, a little work and small amount of
luck will restore vour mike to good-as-new
condition.

. W4AWKM
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Donald Smith W3UZN
Kent Mitchell W3WTO

The Heath

Tunnel
Dipper

Relatively little time passed between the
announcement of Dr. Leo Esaki’s research
with his specially doped germanium diode
junction with its unique “negative resistance”
characteristics and Heath's announcement of
their replacement for the familiar grid-dip
meter. Anyone who has seen the Tunnel Dip-
per will be quick to agree that Heath has
added another winner to their long and grow-
ing list.

Retaining all of the features of the now fa-
miliar conventional grid-dip meter, this instru-
ment provides an additional advantage . . .
freedom from external power requirements.
This opens up new areas of utilization which
previously have not been convenient, such as
tuning antennas on the house roof or at the
top of a tower, and adjusting mobile rigs and
antennas.

Covering a frequency range of 3 to 260 mc,
the Tunnel Dipper contains a completely
solid-state circuit requiring only a 1.5 volt
battery and draws only 5 mils! The complete
schematic is shown in Fig. 1. The tunnel diode
functions within the oscillator circuit, the fre-
quency of which is determined by the induct-
ance of the plug-in coil in parallel with variable
capacitor C2. The oscillating voltage devel-
oped across this tank circuit is rectified by
D2, an ordinary diode, applied to the base of
transistor Q1 operating as an emitter follower,
and amplified by the dc amplifier consisting
of transistors Q2 and Q3. The meter is in series
with the collector of Q3 and measures the cur-
rent, which of course is proportional to the
amount of rf voltage being developed at the
other end of the circuit, the oscillator tank.
When the tank circuit coil is placed adjacent
to a tuned circuit of the same resonant fre-
quency. inductive coupling results in absorp-
tion of energy from the tunnel diode oscilla-
tor circuit, in turn producing the character-
istic dip of the meter, indicating resonance.

For those who are puzzled about how a
diode is able to function as an oscillator, a few
brief words of explanation might be justified
at this point. Ohm’s law tells us that when
voltage across a resistance is increased, the
current through the resistance also increases.
The same law also applies to an ordinary diode
which is, after all, a resistance too. However,
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a tunnel diode, due to its special doping dur-
ing manufacturing, displays a characteristic re-
sistance curve as shown in Fig. 2. Notice that
between voltage levels of 0 and V; the diode
current increases as would normally be ex-
pected. However, as the voltage increases be-
V, and V., the diode current defies Ohm’s law
and decreases! The diode is actually display-
ing “negative resistance!” Increasing the ap-
plied diode voltage beyond V. produces a nor-
mal current response. Therefore, it is the re-
gion of “negative resistance” that interests us
and in which the oscillation is produced in
the tank circuit in the following manner: as
the voltage supplied by the 1.5 volt battery
reaches its maximum across the tank circuit,
consisting of the plug-in coil and C2, the
voltage across the tunnel diode is at a mini-
mum, operating near point V; of the curve
shown in Fig. 2. This results in a large cur-
rent flow to the tank circuit from the battery.
Conversely, when the voltage across the tunnel
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SCHEMATIC OF THE

‘.h.l--:.r::::,m - -Ir HEATHEIT®
1 RS ATE S oI 0 VA TAGE wEARMEMAI N § WO ST ACATES TUNNEL DIPPER
i e —— MODEL  HM-10A
Specifications
Frequency Range ..3 to 260 mec. (using six plug-in coils)
LY L s Solid State:
1 tunnel diode
| silicon diode
1 crystal diode
3 transistors
Controls ............Tuning, Switch (Off-Diode-Oscillate)
Power Supply ...... AA penlite cell (1.5 wvolt) not fur-
nished
Dimensions ........, 574" long, 213/16" wide, 4 3/16"
high
Weight ............ 114 pounds
PEOR i canaaniaiaa £34.95
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NEWLY
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PROVED STYLE IF NOT ALREADY IN
YOUR STOCK)
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ORDER DIRECT

POSTPAID & GUARANTEED FROM:

TEPAPCO
Box 198N, GALLATIN, TENNESSEE 37066
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diode becomes maximum, near point V, of the
curve, the current through the tank circuit
becomes minimum. By this process, each
cycle of current in the tank circuit is replen-
ished by current from the battery. The tunnel
diode itself does not actually oscillate, but
simply acts to maintain the oscillations in the
tank circuit.

Construction of the Tunnel Dipper is rela-
tively easy, thanks to a small etched circuit
board and a well written assembly manual.
Approximately 4 to 5 hours are all that is re-
quired to perform the 73 (how about that!)
construction steps and operation checks.

Operation of the unit is simple, requires no
warm-up, and employs vernier gear-driven
tuning. Other features of the instrument well
worth mentioning are the color coded plug-
in coils and corresponding colored dial scales,
built in storage space for the coils, and sturdy
RCA tvpe phono plugs and sockets for the
coils . . . an improvement over earlier model
grid-dip meters whose coil-socket arrange-
ments sometimes became intermittent after
extensive use.

Priced at $34.95, Heath’s Tunnel Dipper is
a worthwhile addition to any ham shack . . .
and will cause yvou to wonder how you ever

got along without one.
. . . W3UZN
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The Finest in VHF Performance Dollar for Dollar. And now, Model
261, a Matching VFO for the Popular 621 which offers 60 Watts of

R.F. plus 30 Watts of Audio to Produce the Punch so Necessary on V HF'.

The Model 261 is a high-
ly stable VFO designed
to operate completely au-
tomaticly with the 621
transmitter, All cables
are supplied and cover-
age is 50-52, 144-148 and
220-225. It can also be
used with any rig which
requires 8Smc. drive.

The Model 621 6&2 me-
ter transmitter combines
every feature wanted by the serious VHFer in one compact package. All necessary
switching and control circuitry for every need is included. The Model 221 adapter
plugs in and provides 18 watts of AM or CW on 220 mcs. Both the 261 and the 221
are controlled by the 621 and operate as an integral part. They can be added at any

time, in a matter of minutes. Only the highest quality American components are used
and the wiring is done by personnel trained on Military work. You get what you pay
for and when you pay for AMPLIDYNE, you get the FINEST.

The 621 features sharp tuned stages for maximum efficiency and elimination of TVI
products; full metering of all stages using a 2% Honeywell meter; PTT; Spot switch,
1 external and 4 internal crystal sockets; Modulation Monitor; Audio gain control; Solid
state power supply: Separate output connectors; FULL TWO YEAR GUARANTEE
ON PARTS AND LABOR.

MODEL 621 TRANSMITTER == $27450 ALL ARE IMMEDIATELY AVAILABLE

MODEL 261 MATCHING VFO . $62.50 DIRECT OR AT MOST MAJOR DIS-
MODEL 221 220 ADAPTER . .= $7250 TRIBUTORS.

FOR A NON-SOLICITED REPORT ON THE 621, SEE THE NOV. 64 73

Write for our new catalog.
516-AN-9-6186

MPLIDYNE LABS

KINGS PARK LI NY
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WHAT DO YOU LOOK

FOR IN A CONVERTER?
APPEARANCE? PERFORMANCE?

We consider appearance important to the point at which it burdens the performance of
the converter, preamp or transmitter. Our first aim is to use top quality material and the
newest design concepts. We try to
make our equipment look functional,
from the bottom as well as the top.
The electrical aspects, such as gain,
noise figure and overload are those
necessary for the band on which they
are used. The specifications listed are
not claims, they are actual perform-
ance figures which we guarantee. Our L
use of BNC connectors was based on the fact that they are the best connector for low
power use at the VHF-UHF frequencies. We have learned that many of our customers
have installed phono jacks because of simpler cable connection. For this reason, we will
supply any unit with phono connectors if you add the prefix S to the model number.
Listed below are complete specs and cost.

ALL OUR CONVERTERS ARE OVERLOAD RESISTANT AND STABLE.

Model C61 C23 Cl4 PS4

Noise Figure 2.5 DB 3.0 4.0 Matching

Gain 25 DB 30 30 Power

Frequency 50-54 144-148 220-225 Supply

Price $35.25 $41.25 $42.50 $12.00
I.F.s available: 7-11, 14-18, 28-32, 30.5-34.5, 50-54

NUVISTOR PREAMPS, P62-50mc., P25-144mc., P15-220mc. _ .. .811.75 ea.

These are typical 30 DB gain preamps, nothing special except of course, AMPLIDYNE
builds AND guarantees them.

SSB SPECTACULAR

We are about to announce a new line of SSB Tranceivers for VHF that are priced for
HAMS, built for HAMS and designed by engineers who are HAMS. Write for your
advanced copy of the specifications now.

A
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SPECIAL EQUIPMENT? Write us for a

quotation on a piece of equipment that you
need. We will build it and/or design it.

MPLIDYNE LABS

KINGS PARK LI NY




We Need Your Help

You can help ham radio as well as us by encouraging friends to subscribe to 73 or giving a

tion articles and start building.

Ist Gift Subscription
2nd Gift Subscription
3rd Gift Subscription

| i Name Call
| QTH:
% City: State Zip:
I New Renewal
'

year, $6.50 for two
Christmas Club Offer. . .

— — e — — e —— — e e e e D ——— —— — — — — — — S— —

CLUBS: Five or more subscriptions sent in at once are $3.50 each for one

years. Club secretaries should send for our Special
. It is worth the effort.

gift subscription or two. The more hams that read 73 the more that may take an interest in the

preservation of our hobby . . . the more that may be intrigued by the large number of construc-

(further Gift Subscriptions are $3.50 per year)

_____ $4.00
$3.00 (yours?)

|

Name Call: :
QTH: I |

City: State: Zip: [

New __Renewal I

I

==

Solid Porcelain Low Loss

*Strain Axial Antenna Connector

Will handle 1 Kw DC Input and 2000 Watts
of P, E. P. (Will actually handle 5 Kw.)

Epoxy Cement Supplied for Coax Seal

Your Answer to
Coax Feed - Open Wire
Line - Loading Coils
and Balun Assembly

Size 5'x134" Wt. 12 oz.

Loading Coils

FREE!!
BALUN

Instructions with Every
Purchase of a Strain
Axial Connector.

For 80 and 40 Meters

cosT $3.00
POSTPAID

See Your Supplier or
Write

YATTER
LABORATORIES

BRADLEY BEACH, N. J.
SAM W2ENM

Pix Shows Balun
| Assembly
*Patent Pending

IN MEMORIAM

The Maskwoosicut Mules Radio Club in
Sharon, Massachusetts has come up with an
idea that seems well worth while passing
along. When their founder John B. Morgan
WB2LZG/ ex K1RHP died recently they de-
cided to establish as much of an amateur
radio and electronic theory collection of books
in the local library in his name as they could
afford. They wanted to do something useful.

CLOTHING NEEDED

The Moonlighters of Eastern Tennessee
Amateur Radio Club is helping out with a
clothing drive and hopes that all amateurs will
take a close look through their attics and
closets for clothes which still can be of service.
Send them to Save The Children Federation
Processing Center, Knoxville, Tennessee by pre-
paid parcel post and mark the contributions
with your call letters, name and address. The
clothes will be cleaned and mended, where
needed, and distributed in Virginia, Tennessee
and Kentucky or put aside for emergency use
in time of disaster in the U. S. or in free coun-
tries overseas.
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New Products

Insulators

HiQ Plastic

Model HQ-2 insulators offer all the electrical and
chemical advantages of molded acrylic plastic.
They combine high tensile strength and extreme
resistance to weather and temperature changes,
while providing excellent insulating properties. The
insulators have reinforced rib structure surrounding
the tie points to assure extra strain and vibration
resistance for long-wire antennas over one kw in-
put. The insulators measure 2” x 1%”. Details about
the insulators, list priced at 99¢ a pair, are available
from Budwig Manufacturing Co., P.O. Box 97,
Ramona, Calif.

Hurd Power Lock

According to FCC regulations, an Amateur
radio station may be operated only by a per-
son holding a valid amateur operator license.
To prevent unauthorized use of your equip-
ment, and also prevent accidents with power
tools involving children, invest $1.49 in this
locking device manufactured by the Hurd lock
company.

Designed to fit either 2 or 3 pronged AC
plugs, the lock is simply mated with the
plug, and with a twist of the key two internal
pins extend through the holes present in the
prongs of every plug. Very clever.

Available in any hardware-electrical type

store.

NEW TCS DYNAMOTOR

12 v dc input. 400 v dc @ 200 ma output.
Weight 12 Ibs.

$3.95 postpaid west of Denver.
$4.95 postpaid east of Denver.

Dow Trading Company

N. Dowdell WGLR 111 Spanner Street
Elliott 7-3981 Monrovia, Cal. 91016

————

AI.I. BAND TRAP ANTENNA '

and N

Reduces interference For ALL Amateur Trans-
Noise on All Makes Short mitters. Guaranteed for 60O
Wave Receivers. Makes World Watts AM 1200 SSB Pi-
Wide Reception Stronger. Net or Link Direct Feed.
Clearer on All Bands! Light, Neat, Weatherproof.

Complete as shown total length 102 ft. with 96 ft. of 72 ohm
balanced twinline, Hi-impact molded resonant traps. (Wt. 3
nz. 1" x 5% long). You just tune to desired band for beamlike
results. Excellent for ALL world-wide short-wave recelvers and
amateur transmitters. For NOVICE AND ALL CLASS AMA-

TEURS! NO EXTRA TUNERS OR GADGETS NEEDED]
Eliminates 5 separate antennas with excellent performance
guaranteed. Inconspicuous for Fussy Neighborhoods! NO HAY-

EASY INSTALLATIONI
15.95

WIRE HOUSE APPEARANCE!
Complete Instruetions.

75-40-20-15-10 meter bands. Complete
40-20-15-10 meter. 54-ft. (best for swl's) Complete 14.95

SEND ONLY $3.00 (cash, ck., mo) and pay postman balance
COD plus postage on arrival or send full price for postpaid
delivery. Complete installation & technical instructions fur-
nished. Free information on many other 160-8 meter antennas.

Avallable only from:
WESTERN RADIO « Dept. A7-12 o«

Kearney, Nebhraska

STATEMENT OF OWNERSHIP, MANAGEMENT AND CIRCULATION

Publisher:
File two copies of

fAm o Ocisber 23, 1962: Sectimm 4 460, Tine 39, Unired Sraies Cosle ) this form with your pormsster.
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Mast Feeds Thru Rotator
For Safe, Easier, Installation
e 1300 IN/LBS ROTATION TORQUE

SELF LOCKING BY STURDY WORM GEARS

°
e SELSYN AZIMUTH INDICATION

e ACCOMMODATES 2 0.D. MASTING
@

@

®

b
e
'+.'\.'\.$‘.1+

OUTPUT SPEED APPROX. 1 RPM
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MALLEABLE CAST MASTING CLAMP SUPPLIED
WILL FIT INTO OR ONTO A &'* SIDED TOWER

TELREX ROTATOR-INDICATOR SYSTEM MODEL TS250-RIS

*25099

ALSO: E
TS325-RIS $325.00 ©
TS435-RIS $435.00
TS535-RIS $535.00 =
TS585-RIS $585.00 °

TELREX LABS.
ASBURY PARK, N.J.

uﬂ
gut-Pertor™:
| w2

Write for FREE PL65 Describing Rotators and Antennas




HAS

None Better v Made [
| | EEEE

The original all metal encased trap was first
produced in 1957 by Mosley for use with the

World Famous TA-33. The Mosley trap design

has been imitated by many manufacturers of
amateur antennas. This is both a compliment
and proof of the outstanding engineering built
into every Mosley Multi - Band Antenna.

%ﬂ4 a/ 2

”ﬂslaq

MULT!-BAND ANTENNAS have been

Used by HAMS all over the world!
a Specified by the U. S. Government !
» Produced for Military Installations!
»Chnsen by ““Vanguard’’ and "““NASA" !

When your communications need a dependable
antenna . . . Get The Finest ... Get A Mosley!

4610 NORTH LINDBERGH BLVD.
BRIDGETON, MISSOURI, 63044

Goxcpart Ditinian: 6315 Doadaide Ruenice: Wasdaide 17, Rewt Yok
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MODEL TA-33
for 10-15-20

meters.

Amateur Net $104.75

Three element beam provides nurstnndmg performance on 10, 15 and 20 meters. Exceptionally
broadba~d for excellent results over full Ham bandwidth. Exclusive MOSLEY trap design provides
resonant frequency stability under all westher conditions. Easily handles full KW, amplitude modul-
ated. Traps enclosed in aluminum are weather and dirt proof. Element center sections of double
thickness aluminum, minimizing sag. Boom requires no bracing. Heavy duty universal mount-
ing plate fits masts up to 1)2 inch0,D, Feed with one coax line, RG-8/U is recommended. See your
nearest amateur equipment dealer or write for literature describing the TA -33, only one of the

famous TrapMaster family of fine amateur antennas.

SPECIFICATIONS AND PERFORMANCE DATA: B Fwd, gain up to 8 db. B Front-to-back is 25 db.

B SWR, 1.5 or less, at resonant frequencies. B Maximum element length is 28 feet, @ Boom length is 14 ft,
® Turning radius is 15.5 ft. @ Assembled weight is 40 pounds. B Wind surface area is 5.7 square ft,

B Wind load is 114 pounds. B Shipping weight is 53 pounds.
SEEEEEENEEEEENENENEENEEEEEEEEEEEEEEEEENSEEEN RSN EEEEEESREENENEEEENEFENEENENENEEEENEEEEEEE

” Export Division: 64-14 Woodside avenue, Woodside 77, New York.
ﬂ.’/ﬂ Electronics Inc., 4610 N. Lindbergh Blvd., Bridgeton, Mo., 63044.

e | %e ........... }"-’j
B = %\Eh
TA-36 ™~ T
e l E\\ "_‘ - .
"--—-_—_=_-,__.-_—_=_==_=________________-_. n._.___:____‘ BiFoa |
for 10-15-20 meters. o e
Amateur Net $132.10

The new Clean-line TA-36 . . . the three band beam that will give your signal that DX punch!
This wide spaced, six element configuration employs 4 operating elements on 10 meters, 3 operat-
ing elements on 15 meters and 3 operating elements on 20 meters.

Automatic bandswitching is accomplished by means of exclusive design high impedance, parallel
resonant '"Trap Circuits'’'. Built for operation at maximum legal amateur power.

Traps are weather and dirt proof offering frequency stability under all weather conditions. Just

one coaxial feed line is needed. 52 ohm, RG-8/U is recommended.
Antenna comes complete with illustrated booklet and color coded elements for ease of assembly.

SPECIFICATIONS & PERFORMANCE DATA: B Fwd. gain, 10 meters -9 db,, 15 meters -8.5 db., 20 meters-8db.
B Front-to-back, 20 db. or better. @ SWR, 1.5/1 or better at resonance. B Transmission line -52 ohm coaxial.
B Maximum element length, 29 ft. ® Boom length, 24 ft. ® Turning radius is 19" 3"'. @ Assembled weight - 69 |bs.

B Wind load (EIA Standard), 210.1 |bs, ® Wind surface area, 10,7 sq ft,
ENSEEEENEENEENENENNENEEEEEEEENENEEEEEEEEEEEEENEEEEEEEEEENNEENEESEEENEEENEEEENEEEEEEEEEN

” / Export Division: 64-14 Woodside avenue, Woodside 77, New York.
ESS/&&J Eectronics Inc., 4610 N. Lindber rgh Blvd., Bridgeton, Mo., 63044.

ENEERENNEEEERENNEERE SN EEEENENEENENSENENNNEENRERENNEEEEN IIIIIIJIIIII Bmw IIIIIIIlIlII
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Exclusive B-A “Space-Gun’ Special for winter nights!

Excellent 40 meter performance when attached to any
tri-band or 20 meter beam fed directly with 52 ohm
co-ax and using no matching devices. Regular $39.95
value now only $29.95.

Burstein-Applebee Co.
1012 McGee St., Kansas City, Mo. or

1237 Sixteenth St., Denver, Colorado.

AN SSB LINEAR POWER SUPPLY NEEDS HI C

HERE IT IS!
250 mfd 450 wvdc in a can
138" D x 4" L with solder lug terminals.
99¢ postpaid
Ralph L. Barrett, W2PCD, 2970 Lawrence Drive
Wantagh, N. Y.

LOOKING? SHOPPING? TRADING?
TRYING TO SAVE MONEY?

Write Bob Graham for Speclal Deals on New and Re-
conditioned used gear. Cash or Budget.

Graham Radio

Dept. C.. Reading, Mass. Tel: 944-4000.

e

AMAZING 572B
Direct replacement for the 811 A—but runs twice the
power. Now only $9.95 pp.

MO-2000 ZERO BIAS TRIODE
Equal to four 572B's. $29.95 pp.
Both tubes now being manufactured by the designer:

O’Malley Tubes

525 Lehigh Avenue, Union, N. J.

CRYSTALS FOR CHANNEL A

*Most CB rigs can easily be retuned for ten meter operation,
*Channel A will help bring activity back to ten meters.
*Put your CB rig on Channel A with a Texas Crystal.

Texas Crystals is making special crystals for all popular
makes of CB rigs so they can operate on:

GHANMNEL SR . o o ot et 28.60 mc
CHANNEL B ... ... v 28.65 mc
R ANME L e s kit Bt 28.70 me

These crystals would normally sell for $3.85, however, in the
interests of encouraging activity on these channels, we are
making them awvailable for only:

$2.95 postpaid

When ordering please specify channel and make and model
of CB rig you are using so weé can match the crystal to your
particular rig. ORDER DIRECT from:

TEXAS CRYSTALS,

I000 Crystal Drive, Fort Myers, Florida

WANTED WANTED

R-390A /URR
RECEIVERS

Any quantity, any condition
Top prices paid. Call collect

Space Electronics
4178 Park Ave, Bx, N. Y., CY 9-0300

TONS OF AMATEUR EQUIPMENT IN STOCK

92

WiEsTERN RADIO

SAN DIEGO
1413 India Street

MON - FRI 8:30 to 8:00

BE 9-C361
SAT 8:30 to 5:00

Letters

Dear Wayne:

Surprise! This is not a hate letter, but one I hope will
encourage you to continue to fight with your editorials and
the right of your opinion and others. The past year or more
I have been following your editorials plus the big one,
RM-499, and am positive that you have many thousands of
hams behind you. I'm sure there are many thousands more
that haven’t taken time out to write to you. Reading
Octobers’ editorial T felt that you might be a little dis-
tressed. I felt that maybe you might throw in the towel
You are appreciated on your comments and ideas. Please.
Whether you are right or wrong on any issue you are the
champion of hundreds of thousands of hams. How would
they be able to voice their opinions or fight for their
rights if you did not take the position you did.

You are our source of information. Now we know what
the other side is doing. You are in a position to have mail
crossing vour desk from all parts of the country (you
still have that five dollar desk?). You, like Drew Pearson,
must have many spies across this country to get this info.
How are we to know if you don’t tell us. Don’t let it be
hidden in other magazines where you need a microscope to
read the print.

[ apree as much as any one that ARRL has done a
great deal for the ham. But let us not go back to the
great deal for the Ham. But let us not go back to the
good ole days but forward and don’t sit back on our
laurels. I am a sales rep. In our business it's not what we
did yesterday but what we did today and what we plan
to do in the future. I can't see why any orgamzation
can't take criticism unless some of the things said are true.

I believe, as in business, you need to have competition
to keep everybody honest. I feel sure that there 1s room
for ARRL and IoAR. This is keeping the other guy
honest and it’s the way things should be. You have been
accused of dividing the hams but this is not so. [ think
you have strengthened us. You have taken issue with that
dirty ole RM-499 and other issues. Whether we agree with
you or not you have opened up our minds not to be hog-
washed by what our leaders have to say. Now we can
learn what both sides of the story are. Now we can read
between the lines, Now we can smoke Viceroys and be
thinking men. Now we don’t fall hook line and sinker for
anything that is said until we have the facts. Is it wrong
to ask about and discuss issues or do we have to take it
like other countries that can’t voice their opmions? We
want to stand on our own two feet and not let somebody
else do the thinking for us. This i1s a democracy.

There has been a great deal of name calling on both
sides. This sort of reminds us of our present presidential
race. This is not weakening or dividing the country. I also
think that what you are doing is not weakening ham radio,
but putting a little strength into it. In event of a emer-
gency I am sure the two political parties would act
together and I feel the same way in our hobby of amateur
radio. We have room for another organization such as
IcAR. As mentioned before, you have had the GUTS to
stand up under pressure with your convictions and ideas.
L.et your conscience be vour guide and T am sure you will
come out on top. Keep up the good work.

Ray Gianchetti WA2CUB/W3QLZ

Dear Wayne,

You are a crusader and I would sure like to get some-
one like yvou to join me in a war to the bitter death, hi!
What is really bugging me is all the clicks, clacks, buzzes
and horrible noise in general on the amateur bands. Serious
offenders are television horizontal oscillators and thermo-
statically controlled devices such as electric heating pads,
blankets and butter warmers in refrigerators. The best
solution to this problem is Canada’s—make the radiation
illegal! So we need some lobbying. General Electric has
a heating pad Model P36 retailing for $6.95 that says
on the package ‘‘radio and television interference free.”
Every amateur should know about this either for the use
by his own family or to suggest to a noisy neighbor.
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% W “BALUN” FED INVERTED “V”’ ANTENNA KITS

Ei e

. e @ ¢ SIMPLE-TO-INSTALL, HI-PERFORMANCE ANTENNA SYSTEMS: Mfd.

%),g [ . sroscsm 1 KW P.E.P. Mono-Band Kit,..1KMB1V/81K. .. $16.95* under Pat. {|, for TELREX

8 BALA @ 2 KW P.E.P. Mono-Band Kit...2KMB1V/81K. .. $21.00* 2,576,929 PL 65
ST * %Kit comprises, encapsulated, ‘“Balun,” copperweld, insulators,

% — lus msqtallatmn and adjustment instructions for any Mono- TELREX LABORATORIES
Ban-::l 80 thru 10 Meters. Also available 2, 3, 4, 5 Band Models. ASBURY PARK, NEW JERSEY

[deally, we need a law that states something like: “any
device generating any electromagnetic radiation at any
frequency such that the intensity at 50 feet exceeds a
level of 2 (7) microvolts per meter must be licensed by
the IFederal Communications Commission.”” Penalty for
non compliance should be at least $500 per day or 30 days
in jail for each day of non compliance. It would be amaz-
ing how quickly power line insulators, neon signs, dia-
thermy, theromostats etc., etc., would be replaced. If
there are applicable existing laws, they either are inade-
quate or not enforced.

Curtis W. Reedy, W6YTA

How about the chair?

Dear Wayne,

As it must to all hams, silence came to the key and
voice of our fellow amateur, Willlam E. (“Wimpy")
Turner, K4EC]J, on September 29, 1964.

As a ham “Wimpy”' asked for nothing but he gave much.
IHis friendship and his wvast technical knowledge were
always yours for the taking. His wit and good humor were
always quick and razor sharp, vet never failed to be filled
with the milk of human kindness. Although he had been
blessed with little formal education, the depth of his
knowledge and erudition exceeded that of many a college
professor. He could, and did, discourse with great intelli-
gence and understanding on any subject, yet he always kept
his mind open to consider an opposing point-of-view., In
short, “Wimpy,” more than most of us, was truly a
ham's ham.

We who knew him well will never be able to fill the
vold left by his passing and the angels should forever
rejoice for his arrival. His big signal and kindly voice will

never he forgotten.
“Grant” WENZQ

Sir,

I am in need of data for my research at the University
of Wisconsin, Department of Meteorology, on any occur-
rences of six meter band openings during the period from
August 25 to September 25, 1964. Information desired is,
stations heard or worked, time and date, QTH if known,
and the time at which the band opened or closed, if known.
In my study periods periods during which the band is

closed 1s of importance also.
Thomas D. Damon W9HAQ

1125 Northland Drive
Madison, Wisconsin 53704

Dear VHF Editor,

Since I am VHEF/Technical editor of the “FEAR(M)
NIEWS"”™ I thought I should fill you in on VHF opera-
tion in Japan.

We have only two VHF bands here, 50-54 Me. and

144-146 Mec. Power input i1s limited to 50 Watts. The
normal microwave bands (starting at 1231 Me.) are
available also with 50 watts maximum input.

Almost all of the operation here is on 50 Me. AM,

KAZ2's CM, DF, JW, KS, LD, MB, NA, PA, RD,
R], SF, YP, and KA9's AB and FH are on six meters,
KAZKS, KA2R]J, and KA9FH are on two meters also.
KAZ2R]J 1s on SSB with transverters,

Six meter DX from Japan includes Korea and Okinawa
via sporadic E in the summer and Australia via Transequa-
torial skip in the Fall and Spring.

I hope this info will be of interest to those who are

contemplating duty in Japan soon.
Ron, KA2R] (WO9VCH)

&ﬁm%i L e N N R
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JEFF-TRONICS

Surplus Electronics

New & Used Ham Gear

{ Send for our flyer

4791 Memphis Ave., Cleveland, Ohio 44109

= === =

FREQ. METER BC-906, 150-235me, can be tuned
to 2 meters. Shipping Wt. 19 Ibs.
$9.95 plus shipping

4CX300As, pullouts/good ........... ...... $11.50
with socket $16.50 socket alone  $7.50
AX150s pullontSrmaotss = b e $3.50

6AS6, 6AK5, 6BA6, 6Q7, 6J4, 6AG/, 6SH/,
Y2RTT . iviim cnmm e o wach. 4 for $1:50

Tubular Caps, axial leads, .0068-600v, .0012-
1000v, .015-200v, .01-100v, .0018-600v .........
15 for $1.00 any mix

40c pack and postage.

Orders under $10.00

Government Warehouse, Inc.
264 Shrewsbury Ave., Red Bank, N. J.

R. W. DECEMBER BARGAINS

ARC-3 TWO METER XMTR 100-156MC, 8 Xtal Preset Chan-
nels: 832A final, 6L6's Modulators & 6 other tubes &
schematic. Excellent $17.95

ARC-3 XMTR POWER SUPPLY—Input 117v 60cy, Output
410vDC @ 275MA, Two 6.3vAC @ 3A. Sec—Can be
reconnected for 12.6vAC. Has 523, perforated metal
cover, line cord & schematic. Used, Good. $14.95

LAZY MAN'S Q-5er—Navy Beam F:Iter 100cy Bandpass,
Single signal selectivity the easy way—Just plug it in.
New. $2.49

ARR-2 RECEIVER—234 to 256MC w/11 Tubes, schematic &
Conversion data for CB & 2 Meters. Used, Good. $3.95

AUTO CQ’er—XInt for band warming & contests. See ‘73"

April 62 for conversion. Used, Good. $3.50
3AP1 CRT—XInt for Modulation Monitor, Scope etc. With
2.5V fil. xfmr. NEW $2.95

PLATE POWER XFMR—Input 110/220/440vAC 60cy, Output
764vCT @ 735Ma. Open frame. NEW $6.95
STEP-DOWN POWER XFMR—Input 117vAC 60cy. Output
24vCT @ 10 Amps. Double shell. NEW $6.95

WRITE FOR BULLETIN #41—-LOADS OF BARGAINS

Send Check or Money Order—Minimum Order $2.50
PLEASE INCLUDE POSTAGE—Excess promptly refunded
Minimum C.0.D. Order $10.00 with 25% Deposit

R. W. ELECTRONICS, INC.

2430 So. Michigan Ave. Dept. 7311
Chicago, Illinois 60616 Phone CAlumet 5-1281
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QUAKER-THE CRYSTAL KING

CRYSTALS

IN HERMETICALLY SEALED
HC-6/U HOLDERS. Pin spacing .486 in, same
as FT-243. Pin diameter is .050 in. Freq Tol.
is .005%. All crystals guaranteed. CRYSTALS
SELL AT $1.05 each postpaid USA.

12. 60000
27.12000
35.85185
36, 44444
46, 74074
37. 00000
37.25926
37. 50000
37. 40741
37.88889
39. 55555
39, 70370
359, 85000
39, 96296
40, 18520
40.33330
40, 48150
40, 62963
40.81480
40. 92590
42.33333
42.81481
42, 96296
43. 18519
43, 55556
43. 85000
44.11111
44, 37037
44, 62963
44, BBBEHSY
47. 85000
51.27500
73.78333

B. 62250
10, 44167
11,38125
11, 54074
11, 65185
16, 82500
16, 83575
21.50350
27.62916
30, 00000
28. 97500
32. 70000
34. 10000
34, 65000
36, 22222
38.33333
40. 00000
40. 29629
42. 85000
44. 30000
46.25000
47.18750
47. 70000
48. 50000
49, 90000
70, 66700

10,39166 ]0.66666 11,.61852
22.15556 26,12083 26.16250
35.553555 35.66667 35.8888%
36.33333 36.37037 365,4074]
36,59260 36,666067 36,T0370
36,88889 36,92593 36.96296
37.14815 37.18519 37.22222
J7.40741 37.44444 137.48148
37.62863 37.66667 37.70370
37.81481 37.85000 37.85185
39.51850 39,51852 39.55550
39,.62960 39,.66670 39, 66667
JB.TTVTT  30.81480 39.81481
J39.88888 30,92500 39.92593
40.14810 40.14814 40.18518
40.25930 40.29629 40.29630
40.40740 40.44444 40.48148
40, 58260 40, 59259 40, 62960
40.74074 40.77780 40.TT778
40.85190 40.88800 40, B88848
41.03700 41.03703 41, 66667
42.7T0370 42,.74074 42,.77778
42.70000 42.80000 42,92593
43.29630 43,11111 43,14815
43.44444 43.48148 43,51852
43.74074 43.77778 43, 81481
43.96206 44.03704 44.07407
44.25926 44,20630 44,33333
44,51852 44,55556 44, 59259
4477778 44.81481  44,85185
46. 30000 46,70000 46, 85000
48.85000 48.85000 50. 85000
09.2T500 56.27500 57.27500
LIMITED QUANTITY AVAILABLE - - -
9.32250 9.33750 8. 53750
10, 43840 10,40000 10,43750
11.25625 11.53125 11.35625
11.48125 11,.50625 11.58125
11,65625 11,706256 11,.62862
12, TB6B6  14.45000 15, 00000
17.50625 18.00600 19, 00600
18.00625 19.50625 20.75350
26,66667 26,70000 27.00600
29.62500 29.47500 29.72500
30.92500 28.B4500 28.888890
31,70000 32.00000 32,22222
34.00000 34.44444 34.05000
34.30000 34.35000 34.45000
J6.14815 36.18519 36.25000
J47.85000 38.00000 38.19580
39.11250 30,.59260 35.85000
40.85185 40.88888 40.18518
40.07407 40.66670 41.11111
43.33333 431.90000 44.10000
45.50000 45.7T0000 45.90000
46.83750 47.06250 47.10000
47.30000 47.56250 47.66250
48.01250 48.18750 48.31250
40.70000 49,.30000 49.27500
61.33301 59.44440 69_50000
81.83333 B2.66700 B83.12500

Special: 100kc crystals in HC-6/U holder
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83.33330

20
27

33.
36.
36.
37.
37.
37.
37.
37.
39,

39

39.

39

40.
40.
40,
40.
40,
40,
42,

42

43,

43

43,

43
44

44,

44
44

47.

H P

82,

o,

10,
11,
11.
11.
13.

17

25,

27
30

29,

33

34.
34,
36.
J8.
40,

40

42,
44,
46,
47.

47

48.
54.
70.

. 53333
. 12500
96296
48148
77718
03704
29630
31852
12074
92593
29259
. 14070
85185
. 96300
22220
33333
21850
66667
81485
92596
28259
. 85000
03704
. 22222
59259
. 89185
- 14815
40741
. 66667
.92593
90000
- 27500
33333

d4167
44625
40625
26296
67407
95000
. 93575
T0O000
. 70000
. 35000
70000
. T0000
15000
T0000
25526
36250
6666T
. 48148
91667
20000
61250
27500
.81250
35200
85000
83330

21.
27,
33.
36,
36
31,
37
31.
37.

38.
39,
39.
39,

40

40.
40
40,
42.
42
42,
43
43.
43
44,
44,
44
45,
47

53,

GIVE

10.

11
11

15

i §
30.
J1.
33
34,
35
36
J8.
40,
40
43.
44.
46.

43575
78333
92593
31852

. 61481

0740%

.33333

[ = =

229226
717798
00000
29260
74074
85160

. 07400
40.
40.
40.

22222
JT037
55550
70370

. B5000

86200
62963

. B5185

07407

LIT037

62963

. HHHEY

18519
44444

L1070

27500

. 93750

27500

2d,
28.
36,
36,
36.
31,
37.
37.
37.
38,
39.
39.
39.
40,
40,
40,
40.
40,
40,
40,
42,
42,
43,
43
43.
43,
44,
44,
44
46,
48,

ad.

15000
62000
07407
25556
B5185
11111
37037
59259
79170
85000
62963
TT780
B8EH0
11110
25825
37040
23999
74070
B5185
46300
66667
BBBBY
20926

.40741

70370
92502
22222
48148

74074

10000
27500
B5000

SECOND CHOICE

15833

28125
11.

43125

. 58518
114
, 00625
17.
26.

T3125

25500
60600

.B7222

72500
00000

. 90000

20000

. 00000
. 29630

868889
74074

. 25925

10000
70000
81250

47.46250
41.92700
48. 70000
62.22200
T7.33300

10.
5
11,
11,
14.
16,
17.
26,
29,
30,
J1.
34,
34,
36,
37.
39.
40
40,
43.
45.
46,
47.
48.
48.
61
gl

D5500
30625
45625
60625
30000
00625
85500
22083
22500
87500
11111
95000
25000
11111
20000
00000

. B1441

03700
J0000
10000
80000
20000
10000
27500

.33300
. 456800

AVAILABLE LOW FREQUENCY CRYSTALS IN
FT-241 TYPE HOLDERS. Crystal frequency tol-

erance .02%. All crystals guaranteed. PRICES
AS FOLLOWS,

3 for $1.00, 12 for $3.00 and 25 for $5.00.
All postpaid on below listed channels.

QUANTITY — 100 or more in stock.
Listed by channel number

¢ to 39; ALSO 53 to 69 AND 71 to 79

The channels listed below SELL FOR 55c each
postpaid USA.

Quantity — 50 or less.
43 44 46 47 49 50 (also 200 Kc)

Limited quantity give 2nd choice.
selections.

40 41 42 70

LOW FREQUENCY CRYSTALS IN HC-6/U TYPE HOLD-
ERS. Hermetically sealed. Frequency Tolerance
.05%. Crystals sell at $1.05 each.

Limited quantity give 2nd choice.
Frequency listed in kcs.

QUAKER ELECTRONICS

P.O. BOX 215

19.380 340.000 268.000 412.000
244.000 388.000 356.000 859.375
292.000 773.958 404.000 236.000
332.000 131.104 226.000 284.000
428.000 308.000 276.000 324.000

1400.000 348.000 316.000 372.000
252.000 396.000 364.000 420.000
380.000

HUNLOCK CREEK, PA.
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CRYSTAL ETCHING AND
GRINDING KITS

These kits contain the following materials,

Kit #1

12 - Crystals in
Misc. holders

b6 - Assorted crystal
blanks

1 - Pkg. Ammonium
Bifluoride flakes

1 - Packet grinding
compound

2 - Plastic
containers

2 . Wooden crystal
blank holders
Instructions

Kit +#2
20 - Crystals in Misc. holders
12 - Assorted crystal blanks
Large package Ammonium Bifluoride
Large packet of grinding compound
3 - Plastic containers
4 -Wooden crystal blank holders

Instructions
ONLY $7.50 postpaid USA

ONLY $3.95 postpaid USA

Kit =3
35 - Crystals in Misc. holders
15 - Assorted crystal blanks
Extra large package of Ammonium Bifluoride flakes
Extra large packet of grinding compound
- Plastic containers
- Plastic spoons
- Wooden crystal blank holders

Instructions
ONLY $12.50 postpaid USA

o a ON

TECHNICAL MANUALS

IM 11-2234 Teletypewriter TT-4/TG $1.50

™M 11-352 Teletypewriter TG-7-B and TG.37-B and

R R ST T o i ol e T e e ) e 5 e $1.50
M 11-2230 Teletypewriter Sets ANF GC 20

AN/FGC-20x and AN/FGC-21 VLIl e DR s S $2.00
T™M 11-2246 Teletypewriter Sets AN/FGC-25 and

AN ERC- 285 7 s e A S e T e $2.50
™ 11-2210 Teletypewnter TT 10/FS . .. $1.50

TELETYPEWRITER TECHNICAL MANUAL FOR MODELS
1T-47C/UG, TT-48B/UG, TT-69B/UG, TT-70C/UG,
TT-128A/UG, TT-129A/UG, TT-130A/UG, TT-131A/

UG,, TT-171/UG, TT-171/UG, and TT-234/SGA-3 $3.00

T™M 11-300 Frequency Meter Sets, SCR-211 (BC-221)
Models SCR-211A-B-C-D-E-F-J-K.L-M-N-0-P-Q-R-T-

AA-AC-AE-AF-AG-AH-AJ-AK-AL .. $1.50
TM-11-2635 Boonton Q-Meter Type 160-A .. $1.50
T™ 11-889 Diversity Receiving Equipment

RCA Model DR-89 and Receiver AR-88 . $2.50
TM 11.851 Radio Set SCR-244-D and Radio Receivers

R-274A / FRR, R-274C, R-320A (SP-600), R-483/FRR

and R-483A/FRR . ... . .. .$2.50
INSTRUCTION BOOK RADIO SET AHG T'fFE 12 SAPRES - -
T™M 11-517 Radio Set AN/ARC-44 .. .. .. . $2.25
TM 11-692C Radio Set AN/ARC-27 $2.25
TM 11-264A Radio Set AN/GRC-26A (BC-610) $1.50
INSTRUCTION BOOK RADIO TRANSMITTER T-278'U

and T-416/GR . Rt T . 3
™ 11-2627 Tube Tester 1.177 .$1.25
T™ 11-5083 Tube Tester I-V.7/U . $1.25

Many, Many other manuals available. Send 5c stamp

for listing.
All above manuals are postpaid USA

QUAKER - THE CRYSTAL KING

ANOTHER FIRST FROM
QUAKER
QUAKER AMATEUR BAND
CRYSTAL KITS

An assortment of FT-243 and HC-6'U crystals for the
amateur bands at the lowest prices in the USA. All are
fully guaranteed. Only Quaker can offer this deal.

Kit =1 6-Assorted crystals in the 40 meter CW handﬂ -

Kit =2 6.Assorted crystals in the 40 meter phone baglé:lm

Kit 3 6-Assorted crystals in the 6 meter band $2.10

Kit #4 6-Assorted crystals in the 2 meter band .10

Kit =5 6-Assorted crystals covering 6 amateur handsﬂ ax

ANY 3 OF THE ABOVE KITS FOR $5.00

All kits are postpaid USA
These kits contain our assortment. Do not request

specific frequencies

SUB MINIATURE CRYSTALS

CRYSTALS IN SUB-
MINIATURE HC-18/U
TYPE HOLDERS at a

price no one else can
sell at. Brand new, fully
guaranteed. These crys-

tals are hermetically
sealed and have wire
leads 1145 inches long.
Crystals sell at $1.05
each postpaid USA. Ideal
for transceivers and lim-

ited

space applications.

These crystals
at low drive current.

16.000
16.250
16.500
16.750
17.000
17.250
17.500
17.750

18.000
30.000
32.000
32.500
33.000
36.000
48.050
48.383

Quantity available

48.716
49.716
50.050
50,716
51.050
51.383
51.716
52.050

oscillate

52.383 65.992
53.050 66.992
53.383 67.992
53.716 68.992
55.050 £9.952
55.383 70.992
61.050 71.992
64.992 72.992

Frequency in Mes.

72.000 S0.000
73.000 96.000
74.000 97.000
75.000 58.000
76.000 100.00
78.000 102.86
79.000 103.06
80.000 103.26

103.46
103.66
103.86
104.06
104.26
104.46
104.66

Limited
25.000
29.500

quantity available

Give 2nd choice selections

25.250 25.500 25.750 28.500 28.750 29.000 29.250

50.716

QUAKER ELECTRONICS

HUNLOCK CREEK, PA.

P.O. BOX 215

DECEMBER 1964

MANY NEW FREQUENCIES ARRIVING MONTHLY. WATCH FOR LISTS.
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Charles Miller W1ISI
85 Hammond St.
Acton, Mass.

More Power
to You:

The Autotranstormer

The variable-ratio autotransformer, more
commonly known by trade names such as
Variac'®), Powerstat(®), etc., has been with
us for many vyears. Recently the surplus and
“second-hand-new” outlets have begun to
offer them at very attractive prices. Most of
us are aware of its usefulness when used by
itself to provide a variable ac voltage from the
60 cycle line. There are methods of greatly
extending its usefulness which are not so com-
monly known, however, and some of these
will be presented here.

2 o
i
o |
J
{;"—03 VLINE = T
o —E 2 Vo
' |
Y
5:’«u 2 4
FiG. |
FIG ?
Fig. 1. Basic variagble-ratio autotransformer
circuit.
Fig. 2. lllustrating the line-voltage connec-
tion,
The Variac

Perhaps we first should know what the
variable-ratio autotransformer is and how it
works. A note of caution is in order here. In
addition to standard catalog models, each
manufacturer builds an almost unbelievable
number of “specials.” Both types often appear
later as surplus at very attractive prices. It
pays to be sure of what you are ordering, and
such information is free for the asking. Al-
though the General Radio Variac'®' will be
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used as an example, the principles involved
will apply to variable-ratio autotransformers
of all manufacture.

A cut-away view of a typical Variac appears
in the photo. The corresponding schematic
diagram appears in Fig. 1. Basically, it con-
sists of a doughnut-shaped iron core on which
is a single-layer toroidal winding. The winding
is tapped near each end, with the end and
tap connections brought out to a terminal
plate. The insulation is ground off the winding
at one end of the doughnut to provide a track
on which a carbon brush makes contact. Elec-
trically, the brush is connected to a terminal
on the terminal board. Physically, it is at-
tached to the shaft. The shaft may be rotated
through about 320°, sufficient to allow the
brush to travel from one end of the winding
to the other.

In an autotransformer, the single winding
acts as both a primary and the secondarv. If
the ends of the winding are connected across
the power line as shown in Fig. 2, the line
voltage will be equally divided by the number
of turns. This results in a fraction of a volt
across each turn. All the turns are utilized as
the primary, The turns across which the out-
put is taken correspond to the secondary of a
conventional transformer. The number of
these “secondary” turns, each with its volts-
per-turn contribution to V,, is selected by the
brush. Thus, as the control knob is rotated,
the brush contact traverses the winding,
tapping off a portion of the total voltage
across the winding, and the output voltage,
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V,, is continuously adjustable from 0 to as
large Ve If V, is taken between terminals
2 and 3, operation is the same except that the
direction of knob rotation for increasing or de-
creasing V, is reversed. In either case, Fig. 2
illustrates the so-called “line-voltage” con-
nection.

The second basic connection is illustrated
in Fig. 3, the “over-voltage” connection. By
connecting one side of the input line to the
end of the winding and the other side of the
input line to the tap near the far end of the
winding, V, is continuously adjustable be-
tween 0 and the input line voltage as the
brush moves from Tap 4 to Tap 1. As the
brush moves from Tap 1 toward the end of
the winding labeled 2, additional turns and.
thus, additional volts, are picked off. Variacs
presently are tapped to provide a maximum
output voltage 17% greater than the input
voltage with this connection.

. Ve y
L T — L
LA

- e —

i

} j
g e 2
;: Veni | R _.,.:
Ve oA e Vo 3 ) T:
¢ fe—o
i "I"L e - = _I
| hez b )
Fig. 4 Fig. 3

Fig. 4. The buck or boost scheme. Trans-
former T2 effectively multiplies the Variac
current capacity and dial resolution.

Fig. 3. lllustrating the over-voltage connec-
tion,

In the majority of cases it is not too diffi-
cult to determine the necessary ratings. If the
Variac is to be used as described, only the
line voltage and load current need be con-
sidered. The permissible load current is not
the same for both connections, being slightly
higher for the line-voltage connection. In
either case, many times the rated current may
be drawn momentarily (such as in motor
starting), but brush life will be considerably
reduced if the Variac is overloaded for any
length of time. Manufacturers usually publish
permissible overload data in the form of time-
current curves.

The Variac finds innumerable applications
in the two connections previously described.
Another very useful circuit is shown in Fig. 4.
Here the primary of transformer T2 is sup-
plied with the continuously adjustable output
voltage of T1. The secondary voltage of T2
is related to its primary voltage by the turns
ratio.

Viee = (1)

Ngee
Npri Vpri

DECEMBER 1964

TE iSEE
= T O
i WAAAANS I
T Y Y Y YY YN
L == 7
vPﬂl
Viine O Vo
SPECIAL TAP
: | S Y
Fic. 5

Method of obtaining both buck and boost
operation without switching.

The secondary voltage of T2 is then connected
in series between the line and the load. The
polarity signs in Fig. 3 are used to indicate
that the secondary voltage adds to the input
line voltage to give the output, or load volt-

age.
Vﬂ — Vlimr +V=; (2)

Since from simple transformer theory the
primary and secondary currents (neglecting
losses) of T2 are related by

N
Iprl = _I"II—

pri

Lsee (3)
we achieve some rather interesting results.
First, if we assume that T2 is a step-down
transformer of say 10-to-1 ratio and for TI1
connected in the line-voltage connection, V,
may be caused to vary from V. to 1.1
Viime as the output of T1 varies from 0 to
Vimee Thus, we are now able to push
Vime up by as much as 10%. So what, you
say. We could boost the line voltage by as
much as 17% by simply using the over-voltage
connection on T1 without using T2 at all.
True, but the real hooker shows up in equa-
tion 3. Plugging in the numbers and turning
the crank, we find that the Variac must now
supply only 1/10 the load current. Thus, by
using the additional transformer, we eftec-
tively multiply the current rating of the Variac
(and thus the permissible load power) by the
inverse of the turns ratio of T2! If we want
V, to be lower than Vy,., it is only necessary
to reverse either the primary or the secondary
connections of T2. Simulating line-voltage
fluctuations and line-voltage correction are
only two of the many applications for this
technique. The increased resolution of the
Variac dial greatly simplifies the accurate
setting of V,. For a typical application where
the line voltage is approximately 120 volts,
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T1 would also be a 120 volt model. Commer-
cial line-voltage regulators employing this
technique typically have a “buck™ and “boost”
range of 10%. If T1 is a 2 amp Variac and T2
a 120 volt to 12 volt transformer with a 20
amp secondary, this circuit would be capable
of as much as 10% “buck” or “boost” of the
line voltage applied to a 2 kw load. It would
therefore be quite adequate as a primary
regulator in front of a full gallon.

T2 Veer

Q
.

VAN
| | TI ‘ l |
n, J 1|.|r |:. |I5'lf

NSV I""'PLIHE

230 W4

1={

!

FiIg. 6

Buck and boost scheme wherein no tap is re-
quired on Tl and T2 may have a 120v
primary.

The trouble with most power lines is that
the voltage is seldom where it should be, and
it is not even there for very long. At best we
may consider it usually within a certain volt-
age range. This may mean that some days
you want to “boost” the voltage and other
days you want to “buck” it, in which case,
reversing the phase of the secondary voltage
of T2 (in Fig. 4) could get pretty tiresome.
There is a very simple way out as illustrated
in Fig. 5. Here we insert a special tap in the
electrical center of the Variac winding. Now
the voltage applied to the primary of T2 is 0
when the Variac knob is in the center of its
travel. Rotating the knob in either direction
from this point will increase the voltage ap-
plied to the primary. However, rotating the
knob in one direction will cause a secondary
“buck” voltage, while rotating it the other
way will cause a secondary boost voltage.
Thus, we get our buck or boost voltage with-
out switching, merely by adding a tap to the
center of the Variac winding. Of course, there
is a catch to it, and we still don’t get some-
thing for nothing. Notice that now the maxi-
mum voltage we can apply to the primary of
T2 is only halt the line voltage. If we want
to utilize the maximum power capability of
T2, we require a transformer with a 60 volt
primary winding (when V. is 120 volts).
Granted, these are a little hard to come by.
Such animals are in existence, and you might
be lucky enough to come across one. Other-
wise, there are two possibilities if you think
the work is worth it. One is to start from
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scratch and build your own from data such
as that given in the Amateur Handbook; the
other possibility is to unwind a transformer,
such as a large TV power transformer, care-
fully noting the number of turns on each
winding. The primary and secondaries may
then be rewound to get exactly the voltages
and ratios you want. Again, you should con-
sult the Handbook if you are not sure of what
you are doing. One little trick here is to effec-
tively break the original primary in half and
then connect the two halves in parallel. It is
very important that the number of turns on
each halt be identical, so you still have to un-
wind the primary and count the turns. The
winding is then broken when rewinding the
primary. Tapping the Variac is a very simple
operation. Though not essential, the exact
center turn of the winding may be located it
youre a purist. The center of the winding
will be halfway around the doughnut from the
terminal board. The turn selected should be
lifted carefully away from the outer edge of
the doughnut and a piece of insulating ma-
terial slipped between it and the adjacent
turns. The wire should be cleaned and tinned.
A lead may then be soldered to it and then
brought out at the terminal board.

T 2V

120 ¥
LINE

s,

FIG. 7
A versatile power distribution system.

Of course it would be very nice to have
both the buck and boost capability with
neither a specially tapped Variac nor a special
transformer for T2. This sounds like some-
thing for nothing again, but it is possible as
shown in Fig. 6. Here we utilize the fact that
the line coming into most homes is a split 230
volt circuit with a common center. If T1 is
now a 230 volt Variac, we may use the center
tap on the input line where we ftormerly re-
quired a center tap on T1. Additionally, since
the maximum voltage which may be applied
to the primary of T2 is again 115 volts, we
are back to the garden-variety transformer for
the “buck-boost” voltage. Wired as shown,
we do get both “buck” and “boost” operation
without switching transformer leads. The only
problem now is to watch out for the ratings
of T1 and the availability of the split 230
volt line. In using such a system, remember
there are such things as building codes. As to
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the rating of T1 and T2, there should be no
problem if you just revert back to our simple
equations (1 through 3).

A Versatile Distribution System

One fairly useful combination of techniques
previously described is illustrated in Fig. 7.
In this circuit, T1 is a standard 120 volt
Variac and T2 is a 12 volt filament trans-
former. With SW2 in the position shown, V,
is adjustable from 0 to Vy,.. With SW2 in the
upper position, V, is adjustable from V. to
10% above or below Vj,.. depending on the
setting of SW3. This system is quite useful for
bench work, and if the loads to be encoun-
tered are relatively small, either the “line
voltage” or the “over-voltage” connection may
be used for T1. Another particularly useful
application for this system is for primary
power control for a single sideband transmit-
ter. The lower position of S2 permits the dc
to be brought up slowly to charge the nor-
mally high value of filter capacitance in the
power supply. The upper position of S2 then
allows the line voltage to be maintained at
the desired fixed level. In this application it
might be desirable to be able to switch the
voltmeter between the input and output line
to determine which position of SW3 will be
required. Switch SW3 should be set with
SW2 in the lower position and T1 set for zero
output. This prevents T2 operating as a cur-
rent transformer and burning up the contacts
of SW3. In determining the ratings of T1 and
T2, the following should be remembered.
With SW2 in the lower position, T1 supplies
only the current drawn by the power supply
in charging the filter capacitors and to make
up for transformer losses. It is the combina-
tion of T1 and T2 together as described for
Fig. 4 which supplies the full transmitter op-
erating load. Also, remember that the con-
tacts of S1 and S2 must now be capable of

carrying the full output-load current.
. . . WIISI

118 to 148 MC

R19/ARC—Aircraft Frequency Receiver
Tunable 18#% exc.

PANORAMIC INDICATOR
IP69/ALA-2 See June 73 for conversion data shipping

$29.95

wt 18 Ibs, October special $22.50
BC453—Less tubes—12% 1295
Transformer 530-0-530 volts—425MA—15+F 6.95

W2EWL—SSB—RTTY—Phone Patch Transformer—

Lionel 6 for 4.95
RG54—58 ohm coax—370 ft.—15% 9.95
BC458 (T21 ARCS) exc.—15% 495
BC696 (T19 ARCS) less tubes—15% 5.95
Beam Filter—Q-5'er—Navy }gg

NICAD—Battery

All orders FOB Chicago—
Subject prior Sale.
[llinois Residents add 4%

ARROW SALES-CHICAGO, INC.

2534 S. MICHIGAN AVENUE
CHICAGO 16, ILLINOIS

SGI93/URM75 5-220me Sig & Sweep Gen. W/ Xtal. Mod. EX 67.75
Manuals (4) with SG93 (Philco Com. Type H-1147). EX 4.75
TGIA/AXTZ2 TV X'mittr. Like Navy type ATJ-ATE. NEW 17.50
R65/APN9 Loran Receiver and Indicator. W /Lens. . EX 57.00
R23/ARCS5 190-550T ko. The “'QbS-er'" .......... GOOD 11.75
MT7A Mounting for one ARCS5 Receiver EX 1.50
SA325/U Coaxial Relay. SP4T. W/28 VDC Motor. EX 2.75
UG210/U Coaxial Plugs for SA325 Relay, used... EX 3/1.00
CUII9A Coupler. W/18 1-tube amplifiers, tubes ... EX 4.75
RT82/APX6 (Converts to 1215-1296 me X'ceiver .. NEW 21.75
TS726/UPMB8 Tests APXS6./27 Tubes, 10 Diedes ..GOOD 14.50
UPMB8 Manual Navships 9158TA Postpaild NEW 2.90
RTIB/ARCI 100-156mec Xeeive. W /tubes & DNS . GOOD 19.75
MT230/ARC Mounting for ARC1, ARC4 and ARC12 EX 2.85
C732/ARC2 Control Box for ARC2 Transceiver ...... Ex 1.85
T465/ALT7 Xmittr 168-352mec W/2-61618, 100W out. EX 22.50
Schematie for T465/ALTT with parts values ............ 1.00
Tube Type 6161 W /Plate, Grid, Cathode, Heater Con-
nectors, 100 watts o'put to 900me, 638 watts to Eﬂﬂmﬁgﬁ YD
SWR Bridge, Micromatch-Reflectometer, 50-1000me. EX 8.25
Blower, Axivane Type 60 C.F.M., 12-24V, AC/DC EX 4.75
Set of 120 Xtals, Type FT243 5675 ke thru 8650 ke in

95 ke increments, TS tested & packed ......... 130/17.75
HYV Probe 60 KV Insulation, 500 meg series res. _,.,NEW 2.45
Meter, Weston Model 843 500-0-500 microamp. 3* . EX 3.85
RE2/ARC5 Ant Relay W/Meter & Vacuum Capacitor EX 1.85
TI9-8.75 T20-4.75 T21-4.75 T22-8.75 ...... ALL GOOD
SN36/APSSI W/5-807s, 46 other tubes, 2-Blowers EX 9.25
ID59/APAII W/3BP1 & 16 tubes EX for Panadaptr. EX 11.75
APX1 less tubes. 30lbs of high quality parts ... GOOD 2.75

------------

llllllll

Tuning Unit for APX1 with 3 tubes ... .. ...... GOOD 1.00
APN| Xeeivr 420me W/Wobulator. Less tubes . . GOOD 3.85
RI22ZA/ARNI2 75 me Superhet w/9 tubes & xtal . EX 3.85
IC/VRW7 Wire Recorder. 28 VDC. W/ Tubes . GOOD 4.50
UPMIIA AFC Chassis W/8 tubes & schematic . NEW 3.75

EN BOX 294 Bay Saint Louis

Shipment: FOB Bay Saint Louis. Terms: Net, Cash.

instead of later.

This Ceneral Radio heterodyne frequency meter and crystal controlled calibrator is
one of the best surplus bargains you will ever see. It comes to you all ready to
plug in and use. Absolutely no conversion whatever is necessary. It is ideal for the
: : or for any commercial leb. The range is from 160 kc to 30 mc
with direct calibration and up to 120 mc with harmonics. This is a secondary fre-
quency standard ond frequencies can be read to within a few cycles on the meter.

ham shack . . .

Voltage regulated to extremes; temperatur controlled.

2176 E. Colorado St.
MUrray 1-7393

~ KICK YOURSELF NOW

It weighs 155 pounds, but this is because it is built to last without trouble for
years. These units sold for over $3000 for several years and have recently been adver-
| tised for os low as $900. We have a limited number of these fobulous freq meters

for only 375 fob Pasadena. It is unlikely that you’ll ever see these available again
so buy now while we still have o few left. Ask any Navy op about the LR, or ask
W2ZNSD or W6ITH, both of whom have used them for years.

C&HSALES CO.

Pasadena, Calif

General
Radio
LR-1
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$10.95up
VANGUARD

TRANSISTORIZED CONVERTERS

New series 300 with 3 VHF-UHF transistors, crystal-
controlled oscillator, tuned R.F. stage and low noise
mixer., One microvolt sensitivity, Carefully assembled
and tested. Made in USA and guaranteed. Awvailable
in the following models for 12 volts DC:

Model Input me. Output mc. Price
300-D 144-148 50-54 $12.95 ppd.
2M 300-E 144-145 .6-1.6 $12.95 ppd.
300-F 144-146 28-30 $12.95 ppd.
[300-Q 144-148 14-18 $12.95 ppd.
300-B 50-51 .6-1.6 $10.95 ppd.
6M 1300-C  £0-54 14-18 $10.95 ppd.
300-J 50-52 28-30 $10.95 ppd.
20M J00-G 14.0-14.35 1.0-1.35 $10.95 ppd.
CB 300-A 26.965-27.255 1.0-1.29 $10.95 ppd.
Wwy 300-H 5.0 1.0 $11.95 ppd.
Int’l. 300-1 9.0-10.0 .b-1.6 $11.95 ppd.
CHU 300-K 7.3 1.0 $11.95 ppd.
CHU 300-L 3.35 1.0 $11.95 ppd.
Marine 300-M  2-3 .6-1.6 $11.95 ppd.
_ 300-N4 121-122 .6-1.6 $13.95 ppd.
Aircraft {SGD-NE 122-123 .6-1.6 $13.95 ppd.
Fire, POl s50:p. 1551156 616  $13.95 ppd.
CUSTOM 300-X  Choice of 1 input freq. $14.95 ppd.
MADE and 1 output freq. be-
tween .6 mc. and 160
mc.

All above converters are supplied with Motorola type
connectors. For two S0O-239 connectors instead, add
75¢c. N.Y.C. residents add 4% sales tax.

MISC. CIRCUIT MODULES

6 meter nuvistor pre-amp ................. $5.00
CB (27 mc.) pre-amp .. .. .. ... . ... ..... $5.00
TNS noise silencer and squelch ... ... . $6.00

More modules and government surplus equipment in
our catalog available for 10c comn or stamps.

VANGUARD

HOW GOOD ARE VANGUARD CONVERTERS?

In a recent comparison test at Wayne Green's moun-
tain-top shack, witnessed by a group of hams, a
VANGUARD 2 meter converter (300-D) was able to pull
in all the signals heard on a $100.00 converter and
with practically the same signal-to-noise ratio. An
amazing accomplishment for a $12.95 converter!

WHY DO VANGUARD CONVERTERS SELL
FOR SO LITTLE?

Qur devotion to amateur radio rather than high profits
is the reason. Of course some profit is necessary, and
this we accomplish by putting our 12 years of experi-
ence towards efficient manufacturing. Printed circuits,
semi-automated assembly, and dip soldering are a
few examples of cost-cutting techniques. Eliminating
a case and switch (which you can easily supply your-
self, if needed) helps keep the cost to a minimum.
Also since we have no dealers or distributors, you
save the 30% to 40% markup which would otherwise
be necessary.

OQur constant research with new components also
assures you of getting the best performance that mod-
ern technology can bring at a price you can afford.

VYVanguard Labs.

VANGUARD
TUBE TYPE
CONVERTERS f |

mmmmmm

Unbeatable performance at an unbeatable price.
Only $10.00 ppd.! Complete with 6U8A, 6CW4 tubes
and choice of 36 mc. crystal for 14-18 mc. output or
494 mc. crystal for broadcast band output. Fully
assembled as shown, tested and guaranteed. .1 micro-
volt sensitivity. Noise figure 2.5 db.

Also available for CB (27 mc.) complete with 6U8
and 6AUG tubes.

For prompt shipment please include postal money order or cashier's check. C.0.D.s must
include 209 deposit. N.Y.C. residents add 4% sales tax. Include sufficient postage for all
items except converters and circuit modules which are postpaid.

VANGUARD

100

Dept. H-12
190-48 99th Avenvue
Hollis, N. Y. 11423
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& $149.95

ELECTRONIC LABS

VANGUARD TV CAMERA

VANGUARD Model 400

only $149.95 less
Vidicon and lens.

F/1.9 lens with focusing
“C" mount—%$18.95
Type 7038 Vidicon
Grade A $85.00
Grade B4+ $75.00
Grade B $60.00
Grade C $25.00
Grade C suitable for test
purposes only.

Save $3.95. Camera with lens and
Grade A Vidicion only $249.95.

The VANGUARD Model 400 is not a kit
but a factory assembled camera, fully
tested and guaranteed. It is designed
for continuous duty and is complete
with self-contained synchronizing gen-
erators, 4 mc. video amplifiers, power
supply, tripod mount and TV transmitter
tunable from channels 2-6. Video output
is available internally. Operates with

average room lighting and pictures can
even be obtained with subject illumi-
nated with as low as 1 foot-candle
when using our lens and vidicon. Pic-
ture sharpness guaranteed to be equal
to the best capabilities of any standard
525-line TV receiver., Modular construc-
tion and printed circuits permit quick
replacement and servicing of major

circuits. Weighs 12 |bs.—measures ap-
proximately 814" x 6" x 6",

Model 400-X with crystal-controlled
horizontal frequency available for only
$20.00 more.

We will ship camera and vidicons only
by REA Express shipping charges col-
lect.

Building your own TV camera? The following assembled and tested circuits will save you much time and money.

POWER SUPPLY with tripod plate—$28.00.
SWEEP and SYNC. GENERATOR. Tested and complete

with tubes—$18.00.

VIDEO AMPLIFIER with MODULATOR and R.F. STAGE.
Tested and complete with tubes—%20.00.

—$36.00.

FOCUS COIL and DEFLECTION YOKE. Professional quality
with full shielding and cosine wound yoke. Complete
with vidicon signal ring contact, yoke and tube clamp

More parts available—send 10c for complete catalog.

5 watts input. Complete with 6AU8 tube and

CB channel 9 crystal. Price $6.00.
I

\

&
10M

VANGUARD

lﬂﬂ}lf‘iﬂrmw. input. 4 crystal positions (1 CB &
crystal included). 3 transistors and modulator ﬁMhHH 910 transistors and 1 diode. Crystal-

TRANS-

VANGUARD

CEIVERS

MARK 1—6 transistors. Superregenerative re-

CB ceiver, 100-150 mw. transmitter with 4 crystal

positions. $59.98

for carbon mike input. Price $14.98. 10M |controlled superhet receiver and 100-150 mw.

|5 watts input. Complete with 6AU8 tube and

| transmitter with 4 crystal positions. $79.98

50.5 mc. crystal. Price $6.00.

GM 150 mw. input. 4 crystal positions (1 at 50.5
mc. included). 3 transistors and modulator
for carbon mike input. Price $14.98.

Note: Modulators for 5 watt transmitters only $6.50.
Complete with 12AU7 and 6 AQS5 tubes.

Transistorized transmitters operate on 12 wvolts D.C.
Tube type transmitters require approximately 250 volts
D.C. plus 6.3 volts for the filaments.

(MARK 3—Same as MARK 1 except 50-54 mc.
$69.98

MARK 4—Same as MARK 2 except 50-54 mc.
$79.98

6M

All transceivers are complete as shown and include 8
size ““D’ batteries, center-loaded antenna, and one set
of crystals of our choice. Extra erystals $3.00 each.

For prompt shipment please include postal money

order or cashier's check. C.0.D.’s must

include 209 deposit. N.Y.C. residents add 49 sales tax. Include sufficient postage for all
items except converters and circuit modules which are postpaid.

VANGUARD
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Dept. H-12
190-48 99th Avenue
Hollis, N. Y. 11423
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Jim Kyle K5JKX
1236 N. E. 44th St.
Oklahoma City, Okla.

Bandpass Coupler Design

“Some commercial and amateur transmit-
ters and receivers too have employed ‘broad-
band’ tuned circuits, but few articles for home
construction incorporate such conveniences.
Can you help me find out how to design
these?”

That was the gist of a letter from W3TIR,
which sparked this article. He commented
that he had been totally unable to obtain any
data at all—and when we went looking through
our reference library, sure enough there was
virtually nothing on the subject.

CLOSELY

14
COUPLED "

Eag E I

1

Fi1G. |
Various bandpass couplers

With the thought that probably many more
of us would enjoy the convenience of broad-
band operation, in which nothing need be re-
tuned except the vifo when changing frequen-
cy, if only the data were available, we have
cooked up from all the data which is avail-
able a design technique which is particularly
adapted to ham use. It's somewhat involved,
but nothing more than ordinary arithmetic
need be used to work it out. The result is
still subject to a bit of “cut and try”, but
brings you out closer to target than if no de-
sign at all were done in advance. And the re-
sult is almost effortless operation, with a band-
pass-coupled transmitter.

Before we get into the details of the pro-
cedure, let’s take a quick look at the various
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types of bandpass couplers available. All of
them are simply overcoupled double-tuned cir-
cuits; the differences are in the ways in which
the tuned circuits are coupled together.

Fig. 1 shows the six recognized types of
bandpass couplers. That at A is both the most
widely used and the least simple to work with;
it consists of a pair of tuned circuits with only
inductive coupling between them. At B is ap-
proximately the same circuit except that the
inductive coupling has been replaced by
a pair of links. Though popular, neither of
these couplers lends itself well to predeter-
mined design techniques.

The couplers from C through F may not be
so familiar to most of us. They rely upon hav-
ing a reactive element which is common to
both tuned circuits, and the coupling factor is
determined solely by the ratio of this coupl-
ing element to its similar reactances in the
rest of the circuitry. For instance, in the top-
coupled capacative circuit of C the coupling
factor is equal to the ratio of the coupling
capacitor to the geometric average of the two
tank capacitors. For small coupling, the cou-
pling capacitor must be very small. At D is the
top-coupled inductive circuit, while E shows
the bottom-coupled inductive circuit.

The one we will be working with, however,
is the bottom-coupled capacitive coupler
shown at F. This one uses reasonably large-
value coupling capacitors (the larger the ca-
pacitor, the less the coupling) and is most
adaptable to general ham applications. In this
circuit, the coupling factor is the ratio of the
geometric average of the tank capacitors to
the coupling capacitor. If both tank capacitors
are equal in value, say C,, then coupling fac-
tor k equals C,/C..

For any of the mutual-reactance couplers
to work properly, inductive coupling between
the coils involved must be eliminated. This
can usually be achieved by mounting the coils
at right angles to each other; adding an alu-
minum shield between them helps too.

The coupling in this circuit works this way:
At resonance, circulating current flows back
and forth through the input tank circuit made
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up of L, C,, and C, in series. The voltage
developed across C, depends both upon the
current and upon the reactance of C,; the lar-
ger the reactance, the less voltage. However,
C. is also a part of the output tank, and any
voltage developed across it is also applied
across L. and C, (on the output side) in series
with each other. This in turn causes current
flow, which results in circulating current in the
output tank.

FOFE BIPPLE FTANK Q JOLTPLING FACTOR k TUNEUF FREQ p— Y
Fy+ F| Fas :
i 1 1-1.-'.4 i,J"‘_ 4N XF
5 - - k] iy
' K .
 /Q Fo_ Ta 2X ¥
= L 4
Fo«F 1] - -
{If-s b. ] a'k .| I_
o — 1O = iy
¥ 1k roed F
i vier [Desired F |
' Fn » Fy)
TABLE 1. Tank ©Q, ecupling lacior, uneup frequency, and —20 dbbindwidih for bandpass clrewl

The bandpass action comes from overcoupl-
ing of the two tanks. If each tank has the
same Q, and coupling factor k is less than
1/Q, then the two are “undercoupled” and
power transfer will be less than maximum.
When Q is held constant and k increases (by
reducing the value of C, and returning the
tank to resonance) until the product of k£ and
Q equals 1, we reach “critical coupling” where
power transfer is maximum. As k is increased
stil more, we find a dip in power transfer
at the resonant frequency, but two new peaks
spaced approximately equally on either side,
which are about the same amount of power
transfer that we had at critical coupling. Mov-
ing out past the peaks, we find power transfer
dropping off again; after it passes the reso-
nant-frequency level, it drops rather rapidly.
This is the “overcoupled” condition.

By holding the product kQ to 4 or less,
the “top ripple” or difference between reso-
nant-frequency power level and peak power
level can be held to less than 6 db. In the
design procedure outlined here, a choice of
0.8 db, 3 db, and 6 db is give for top ripple.

The more violent the top ripple, the nar-
rower will be the out-of-band region. Also,
the higher the operating Q must be. In prac-
tice, the top rippple of 0.8 db will usually pro-
vide plenty of out-of-band rejection while
keeping the passband reasonably flat and per-
mitting reasonable values of Q in the tanks.
For these reasons, it's recommended that this
value of top ripple be used unless there’s a
special need for one of the other values.

With the circuit of Fig. 1-F, as coupling is
increased the lower peak tends to stay fixed in
one spot while the upper peak moves higher
in frequency. This requires that tune-up of
such a circuit be done at a frequency other
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HALLICRAFTERS, transistorized shortwave transmitter
receiver, transceiver, Model & FPM 200. Sub units
below are completely assembled.

V.F.0.—Phileo 2ZN1745 transistors and complete tuning
components enclosed in metal case. ....... __.... . S15.00
1.F. Strip—P.C. Board, at least 82 Philco Transistors,
10 erystals, completely assembled; 2N1742, 2N1743 ete. 25.00
Receiver Heterodyne Board, 9 crystnlﬂ. 6 transistors, in
RF and oscillator cireuit, including 100 KC crystal 15.00
110 volt AC blower motor on metal board with heat
ginks for 10 power transistors, TO-3 ................ 5.00
Frequency selector with transistors and crystals, ete. 10.00

Metal front plate ........... 1.00
16 Knobs, complete set ...... 2.00
Dial Drum—marked ) iI.00
All transistors are mounted in trau-l tor sm‘keta !m' easy
removal.
Practically complete unit with output chassis and parts 200.00
Parts for above, colls, if, for tuning ete. ...... each 23
3 Watt amplifier Kit. 5 transistor (2 power), with 3*
5q. printed elircuit board and schematic 6.00
Transistor Tester Kit, with 0-1 meter and schematic 5.00
Code practice module assembled on 1% x 114 board with
instruoct. . Sy i T e 90
Voltaic Selenium GE"S 1" x 1%" mounted: Leather case,
LI 5T et AN i (oS e iaT Sk 2.25
I{eystnna Light Se rnltive I] 50 mltru:mrnluner in case .. 1.50

i million transistors, diodes, 100,000 electrolviices and
tantalytics,

Write for Free Catalog.
Minimum order $3.00 prepaid, Postage free USA.

TRANSISTORS UNLIMITED COMPANY
Post Office Box 442
Greak Neck, New York

Office: 462 Jericho Turnpike,
Mineola, New York.
516-Pi6-7221

F REE Catalog

|\ OF THE WORLD’S FINEST

ELECTRONIC GOV'T
SURPLUS BARGAINS

HUNDREDS OF TOP QUALITY

ITEMS—1iteceivers, Transmitters,
Microphones, Inverters, Power Sup-
plies, Meters, Phones, Antennas, In-
dicators, Filters, Translformers, Am-
ﬂlm Headsets, Converters, Epni.n:}
oxes, Dynamotors, Test Equipmen
Motors, Bluwa-s. Cable, Keyers,
Chokes, Handsets, Switches, ete.. elo,
Send for Free c:a.tnlng—-De:rLH

"FAIR BADIO SALES

Ny

W *

/ovi-raale
.

TAY.
‘#‘1 i'.

n).

2133 ELIDA RD. - Box TO05 < LIMA, OHIO

PSYCHIATRIST FOUND

BUT HE CAN'T UNDERSTAND HOW ANYONE CAN PAY
SUCH HIGH PRICES WITHOUT BEING COMMITTED.
LENNY AND PAUL KEEP INSISTING THEY CAN STILL
MEET OR BEAT ANYONE'S OFFERS.

CRAZY? HURRY AND FIND OUT!

SG-1, 2, 3, 12, URM-25, 26, 48, TS, BC-312, 342,

610, 669, ARC-27, 34, 52, TED, TCS, TRC-1, 8, SP-600,
R-388, R-390, CV-43/APR-9, TN-131/APR-8 RT-66, 67,
68/GRC, R-108, 109, 110/GRC, RT-70/GRC, PRC-6, B,
9 and 10 and any other military electronic gear that
you may have to sell or trade.

COLUMBIA ELECTRONICS
4365 WEST PICO BLVD., LOS ANGELES 19, CALIF.
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than the generally used mid-frequency.

At this point, we're ready to sneak a look
at the design procedure. Basically, were going
to pick a working Q to suit the passband we
want, then adjust the value of k to put the
passband limits at the right place. It's quite
possible for this procedure to dictate an im-
possibly high value for Q, or an impractically
low value. In such a case, you may have to
modify either your passband or the level of
top ripple.

For the same passband, higher top ripple
and higher Q go together. If vou design for
0.8 db top ripple and find vourself coming up
with a Q of 4.3, you can move to 3 db top
ripple and the required Q will increase. Sim-
ilarly, if you're designing for 6 db top ripple
and need a Q of 10,000, moving to 0.8 db top

ripple may bring the Q value down to a rea-
sonable point.

For a fixed amount of top ripple, a nar-
rower passband requires higher Q. If Q is too
low, you might try settling for a little less
bandwidth. If too high, expand the bandwidth.

To use the design procedure, now, we must
first decide upon our frequency limits, the
amount of top ripple, and the tube operating
conditions (plate voltage and current at res-
onance ).

Use Chart 1, the frequency limits, and the
top-ripple specification to determine required
tank Q. Then use the Q and Chart 1 again to
determine k. Finally, with Q and the fre-
quency limits, determine the “tune-up fre-
quency . In the rest of the procedure, when
solving for reactance, this will be the frequen-
cy to plug into the formula.

Now, with Q and k settled, drag out a big
sheet of paper and some sharp pencils. We
have some arithmetic to do. There are at least
six steps—usually eight are required:

1—Calculate effective load resistance R,
from the tube operating conditions and the
formula R, = Eb/2Ib.

2—Calculate X, and X; from Q and R, by
using the formula X, = X, =R,/Q/. |

3—Calculate the value of L from X,, tune-
up frequency, and the formula L = 6.28 {/X,.
This is a final value.

4—Calculate C from X,, tune-up frequency,
and formula C=1/(6.28 f X.). This is an
intermediate value only.

5—Calculate C, from k and C, and the for-
mula C, = (1+k)C. This is a final value,
including tube and stray capacitances.

6—Calculate C, from C, and k, using for-
mula C, = C,_/k.

For those applications in which the input
and output see equal values of load resistance,
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the design is complete at this point. However,
in most cases the output load resistance is
much less than the input R;; in such cases,
matching is most easily done by capacity taps,
and the values of capacitors making up the tap
point must be calculated.

Fic. 2
Qutput tap

These calculations are done using reactance
rather than capacitance values, and the re-
actances are then converted back to capaci-
tance using the formula of step 4 above. The
two reactances which must be calculated are
Xl Elﬂd Xg (SEE Fig. 2) ;

To find these reactances, we must know the
resistance of the load, the R; for which we
designed the circuit, and the reactance of C,.
The only one of these three which we may
not have readily available is the resistance of
the load.

If the load happens to be an antenna, its
resistance will be known. If it is, however, the
erid of a following Class C amplifier stage,
we're going to have to find out what the aver-
age resistance is. It won’t be simply the value
of the grid leak, though, since the grid draws
some power whenever grid current flows.

The simplest way to determine this resist-
ance is to measure the RMS value of the RF
grid voltage, and the grid current, then use
Ohm’s Law in its R=E/I version to get the
effective load resistance. RF peak voltage will
be approximately equal to the actual DC bias
voltage developed; you can take the developed
bias and the DC grid current, and you won't
be too far wrong. Thus if the next stage de-
velops 90 volts of bias with 3 MA of grid
current, the effective resistance is about 30,-
000 ohms.

Now that we have all three factors known,
let’s figure the reactances involved. X, the
reactance of C,, must be equal to X, times
the square root of the ratio (R,..¢/R;). X5 on
the other hand is merely X, minus X,.

If a 50-ohm antenna is to be tapped onto
a coupler designed for an R; of 2500 ohms, in
which the reactance of C, is 18 ohms, then
X, would equal 18 times the square root of
50/2500, or 18 times 1/7.1. This comes out
to 2.54 ohms. X, would then be 18 minus 2.54,
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or 15.46 ohms.

Should the actual load resistance offered by
the next stage be larger than the value of
R, for which you designed the coupler, then
a shunt resistor must be added to reduce the
total load resistance to design value. The value
of this shunt resistor is found by multiplying
the actual load resistance times R;, then di-
viding the product by the difference between
actual load and R;. If actual load is 30,000
ohms and R; is 2,500 ohms, then R.unt Would
be 30,000 x 2,500/27,500, or 2.730 ohms. A
2700-ohm unit would be suitable.

However in this case most of the power will
flow through the resistor, rather than the true
load. The ratio of power in the two branches
will be the same as the inverse of the ratio
of their resistances; if 3.27 watts is flowing
in the output of the previous example, 3 watts
will be going through the resistor and only
27/100 of a watt will go to the actual load.
There’s no way around this drawback: the only
thing you can do is to change operating con-
ditions of the next stage so that its input
resistance is more close to the design value
of R;. For instance, grounded-grid amplifiers
always have low values of input resistance.

To see how all this comes together in prac-
tice, let’s work out an example now. Let’s as-
sume that we have a 6146 which we’re going
to use in a 60 watt (or so) exciter, and we
want output essentially constant over the range
from 48 to 54 mc. We intend to run 600 volts
to the tube, at 120 ma, and it's going to feed
a 50-ohm load which will be an antenna from
50 to 54 mc and a flat link to a triper in the
48-49.333 mc region.

We said output should be “essentially con-
stant” so let’s use the values for a top ripple
of 0.8 db. This varies only about 10 per cent
over the passband. With our frequency limits
set at 48 and 54 mc, and top ripple set at 0.8
db, Chart 1 gives us a value for Tank Q of
# times (Fh+ F1)/(Fh-F1). This comes
out to be % of 54 4 48/54-48, or % of 102/6
and a bit of cancellation brings us to 51/4?
The slide rule solves this for us and vields a
Q value of 12.75. .

Now let's get k. Chart 1 tells us it’s 1.4/0Q,
so back to the slide rule to find that 1.4/12.75
equals 0.1105.

Now to our six steps of calculation. R,
comes out to 600/.240 or 2500 ohms. X, and X,
come out to 2500/12.75 or 197 ohms. To get L
we must know the tune-up frequency, which in
our case is 52-52/25.5) or 52-2.04, or 49.96
mc. Plugging this into our equation for L gives
6.28 X 49.96/197, or 0.62 microhenries.
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ALL-BAND RECEIVER
BARGAIN: Continuous
tuning 550 ke to 43 me
Voice, CW, MCW. R-45/
ARIR-T has 2 stages RF,
2 stages 455 ke IF.
separate Local Osc. w/ VR
AF, 8-Meter, Noise-Lim-
iter, Crystal & non-
crystal IF Pass in 6 pass
selections. Less pwr sply

S T e

--------------

but w/pwr sply dwg,
complete Handbook, and much other data. Checked ‘I 43 5“
100% perfect, fob Los Angeles, only ............ .
Add $30 for 115/230 v 50/60 cy pwr sply. Add $20 for
modification by us to SSB by addition of Product Detector,
TIME PAY PLAN: Any purchase totaling $160.00 103’/
or more, down payment only . L5 ©
ARC-5 Q-5'er Revr 190-550 ke w/85 ke IF's. Use as 2nd
converter for above or other rcvrs. Checked electri-
cally, w/lots of tech. data, w/spline knob. 9 Ibs 14 95
FOB BB R . v oiionieie oo dnniee matt s e e u ain e a0 -
(Add $3 fnr_:.!:trn-elun selected unit.)
- -20 mec 14-tube superhet,
NAVY'S PRIDE, RBS RECEIVER 2-20 14-tub het
checked & ready to use, w/pwr sply, tech data, 69 50
_f_uh _ﬂh_nrlaatun. 8. : ; 3 Lt
AN/APR-4 RECEIVING SET: Tune 38 to 1000 me. Includes
TN-16, 17, 18/APR 4: plug: handbook; checked. 179 5()
grtd OK, fob Los T T N L e .
Add $60 for TN-19, 975-2200 me: add $125 for TN-54, 2175-
4000 mc; add $30 for AM/FM vwversion of the rcvr, w/80 cy
pwr sply; add $90 for 60 cy Panadapter 30 mec =+ 13% me IP-
l_lI: add $125 for RDP Panadapter w/6" CR, 830 me *= § me.
FM RCVR/XMTR 30-40 me, 50 W Po. 120v, 60 cy. AN/
FRC-6A;: in rack cablnet w/meters, spkr, etec. 79 5“
= s o e A S e el i e Moy . i el .
LM FREQ. METER 125 kc to 20 mc is combin. heter. freaq.
meter & signal source, CW or AM, accuracy .01%. xtl
ealib. Clean, checked, 1009 grtd. w/plug, dats, 515[]

1B I Tob LA .....covecereroname nassoomsss
Add $22 for LM sply w/plugs, data, or $10 for EAQ, converts

for LM w_{nart.a. data, included. i
T8-83283/UR, 20-400 me, sgimilar GERTSCH FM-1. Crystal.

0019. W/handbook supplement giving supplementary xtl
check points & instruct. to “‘. . . closely approach crystal

sccuracy.”” W/schematic, instruct., pwr sply data, 199 50
clean, checked, 100% grtd. fob Los Ang. . .
BERKELEY COUNTER 25571 is basic 0-2 me freq. meter
plus extender to 42 me 100% OK grtd. w/book. ?95 ﬂu
fob TLos Angeles. only .... .. .
PWR SPLY FOR ART-I8 & OTHER XMTRS. 7'9 50
1157 50/60 ev in both HV's out. New .......... P
TEST SCOPE TS-34/AP 40 cy—3 me =+ 3 db. 3950
lens simulates 5% screen. Ready to use e w
TEKTRONIX SCOPES grtd OK & gorgeous, w/books: #514A:
DC to 10 me; sensit., 30 mv/em; sweep callb, 39500
uv/em; ealib. deflection v st sa il s usasley -
#514AD 1s same plus Video Delay Line 450.00
1+513: HV accel, for pulses. 20 mec pass . 495.00
#315D 8" scope adds very slow sweeps 385.00

HEWLETT-PACKARD GOODIES grtd OK & thﬂt;ks:nﬁm

100D Secondary Low Freq. Standard ... ..... o
1#202A Low-Freq. Function Generator ...... 295.00
410A all-purpose. VIVM up to T00 me | 50.00

7t+520A Deeade Scaler changes 10 me to 100 ke,
295.00

If Behmidt Trigger added, how nicel I 1
244000 ac wvtvm plus Ind, Contr. H200A de: me converter

enablez ac & de VIVM use down to as low as
1 mv full seale. As pair 265.00

LP SIGNAL GENERATOR 9 me to 50 me 19950
1%, calib. Vo to 1.0 v, Complete, certified "

TS-413A/U SIGNAL GEN, .075-40 me 1%, xtl 279.50
callb., Vo ecalib. to 1.0 v. Certif. ....... »
GEN. RADIO #805-C MICROVOLTER 18 ke to 50 me,
2 v Into 37% ohms. ILdike new, 100% grtd, 750m
w/bhook. Regular $2250, only . . .

MEAS, CORP. 780 SIGNAL GEN. 2-200 me, %%, 375.00
M. te 100,000 uv. Certifled . _. s D .
NAVY LAE-2 MICROVOLTER 520-1300 me, new, 123 5[]
w/all charts, cords, book " -
C-BAND MICROVOLTER AN/URM-35 4.45-8 kme. —100
to 0 dbm, w/all pulse mod. capabilities. Internal 295 un
400 cy pwr sply 1 -
BOONTON #202-F MICROVOLTER 175-225 me. 275 uu
up to 0.2 v CW/AM/FM, new, with book .

BOONTON +—152A CITIZEN'S BAND MICROVOLTER 1-5
me for IF, 20-28 me for RF. AM & FM, w/F mod.

1D1y._bobk, grtd oo, L oied ot Pt 225.00

X-BAND MICROVOLTER TS-780B/UPM-10, 8.5- 395'30
9.6 kme CW/FM/PM, -88 to 130 dbm ........ -

WESTON INDUSTRIAL-TYPE TUBE ANALYZER Mod.

6868 Type 9B has € meters, 42 controls. W /book,
exc, cend., regular $1100, only ........... 17950

NEW LOW PRICE on ungraded SILICON '.Il-'IIi;J-DEE. various
PIV's & Currents, some good, some bad, you grade 2 95
them with Instruection included. 100 for only .... .

PLENTY MORE WONDERFUL MATERIAL! Ask for your
needs! We ALSO BUY your excess mdse.

R. E. GOODHEART CO., INC.

Box 1220-GC BEVERLY HILLS, CALIF. 90213
Phones: Area 213, office 272-5707, messages 275-5342.
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SELECTRONICS

420 MC TRANSCEIVERS

Mfg. by Link for use in the 450-470 mc commercial band.
But it can eaosily be converted for use in the 420 mc
omateur band. These units contain two 6v. or 12v. vi-

brator-type power supplies (one for receive, one for trans-
mit).

TRANSMITTER: 5894A tripler oand final use tuned lines.
All preceding stages are slug-tuned.

RECEIVER: Uses 6)4 r.f. Amplifier and 3 tunable cavities
diode-mixer. Xtal-controlled oscillator chain with 6AKS
as final-tripler. Output with a tuneable cavity for tank
circuit, 1st i.f. freq. 39 mc; 2nd i.f. freq., 5 mc con-
tains 6 i.f. stages; xtal-controlled dual conversion.

The transmitter tripler and final amplifier can be easily
removed and used to get on 420 mc by driving with your
existing 2 meter transmitter. (req. approx. 2-3 watts of
r.f. drive),

The receiver front-end con also be removed for use in
a home-brew receiver. This dandy unit also contains 3
plug-in xtal ovens supplied with all tubes, xtals, speaker,
mike, control box and cables, ond antenna change-over
relay. All units are used, but in good condition. This is
the best deal we have had in a long time for the v.h.f.
amateur. These units are useable “as is,”” or can be taoken
apart in sections to use as your imagination and technical
skill permits. All parts are useable in some phase of ama-
teur work. Schematic supplied. Cat. #5-7104.

Price (f.0.b., Phila., Pa.) ... Fehd o WLLE | L =534°05

MORE LINK TRANSMITTER-
RECEIVERS

Same specifications as our $34.95 unit except the vi-
brators, 5894A, cables and mike are missing. Most of the
small tubes are included. These units are excellent for
stripping and using the tripler-amplifier chassis to get on
420 mc with about 2-3 watts drive on 2 meters. Type
829B tubes may be substituted for the 5894 at reduced
output. Cat. #5-7129. Price . ¥4 2l O e 95

5894A TUBES

Price s 4 . $7.95 ea. or 2/%515.00

RCA COLOR BAR GENERATOR:
WR-61A

Produces 10 xtal controlled color bars for celor TV set-up
and alignment, Also gives sound carrier and Pix carrier
on channel #3. Luminance signals ot edge of bars are
supplied to check registration. POS. OR NEG. color sig-

nals alse produced for 75 or 5000 ohms video circuits.
USED—COOD S-6998A Price: $29.95

MODEL WR-36A

Produces black and white dots, color rainbow pattern,
and o 3.58 mc subcorrier for alignment ond adjustment
of color receivers. Has RF output for insertion of signal
into receiver antenna terminals aond video output.

In excellent condition. Shpg. Wt., 30 Ibs.

Cat. No. 5-6998A .. . ..
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KAY ELECTRIC TV EQPT.

MARKA—Sweep Model I. F. 20-50 . .. . .. Price: $29.95
MARKA—Sweep Model RF-P all 12 channels. Price: $39.95

ELECTROFAX SIGNA GUARD

BRAND NEW-—made for banks for encoding savings ac-
counts passbooks. A CADGETEERS DELICHT.

Partial list of parts:

Dual High Voltage Power Supply using H. V. SELENIUM
rectifiers approx. 2000 V.D.C., timing motors, rack and
pinion drive system, 2 projection lomps and sockets, ob-
jective eye piece lens, fibre optics, cam timer, pilot
lights, reloys etc.

All this in a betutiful NEW sloping aluminum cabinet.

Shpt. wt. 50 Price: $14.95
METERS
0-1- MA D.C. 215" Rd. Rugg. @ $2.95
0-5- R. F. amps 215" Rd. @ 2.95
0-2- R. F. amps 215" Rd. @ 2.00
(Thermo couple)
0-15- V.A.C. 25"  Rd. @ 1.49
0-50 MA. 215"  Rd. Rugag. @ 2.95
0-200 V.A.C. 214" Rd. Rugg. @ 2.50
0-300 V.D.C. 215 Rd. Rugg. @ 2.50

MOBILE MIKE

Shure Dynamic high impedance push to talk with 5°
coiled cord & 4 pin Amphenol Mike Connector.

Price: $2.95
P.M. Speaker in 515" Round Metal Case 6—8 Ohms.
V.C. MIKE & SPEAKER combination. .. Price: $3.50

PLATE TRANSFORMER

Pri: 115 v. 60 cy. Sec: 1000-650-0-650-1000V at 750 ma.
Cat. #S-T119. Price .. ...._ . .. .. . $10.00

FILAMENT TRANSFORMERS

Pri: 115 or 230 v. 60 cy. Sec: 6.3 v.c.t. at 6.5a. Cat.
#5-T119, Price. .......0ncuccu.. oy R $1.00

All prices are F.O.B. our warehouse Phila-
delphia, Pa.

All merchandise accurate as to description to the
best of our knowledge.

Your purchase money refunded if not satisfied.

SELEGTRONICS
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SELECTRONICS

SUPER PRO POWER SUPPLY

In either rack or cabinet mounting type—excellent con-
dition. Shpg. Wt., 60 Ibs. Cat. No. 5-6609.. ... .. $12.95

FIELD TELEPHONE SETS

Type EE8. Complete in carrying case. Shpg. Wt., 18 Ibs.
Cat. No. 5-6443 . ceveiatere o ST 2 tor 31500

TUBE REPLACEMENTS

DIRECT PLUG IN REPLACEMENT. NO RE-WIRING NEC-
ESSARY. At least 60 V more B+ and current capabilities
up to 1 amp. D.C. for item Z£SA.

Replace the following tube types #£5Y3, 5uU4, 5Y3C,
5Y3CGT, 5V4, 5V4GT, 5AU4, 5T4, 5W4, 5Z4, 5AW4,
5V3, 5A54, 5AX4, 5AZ4.

PRICE: $1.95. ITEM #5A

ITEM #5SB

Replaces 5X4 & 5Y4

PRICE: $2.25

ITEM #5SC

Replaces 5R4, 5SR4GB, 5RACYB,

PRICE: $3.95

ITEM: #SD

Replaces 5Z3, 80 & 83

PRICE: $1.95
REPLACEMENTS FOR ANY RECTIFIER AVAILABLE UPON
REQUEST.

SPECIAL DISCOUNT FOR LARGE QUANTITIES. 1 Year
Guarantee,

RTTY TAPE SALE

Yellow paper tape 11/16"” wd 8 O/D rell. 1" |1/D.
Qiled! Sold only in sealed boxes containing 40 rolls each.

Shpg. Wt., 46 Ibs. Cat. No. §-6319.
Price ..................... $10.00 (Get one Box Free)

Terms: Our terms are cash. All trade and cash
discounts have already been deducted in our cata-
log quotations. All prices are net F.O.B. Phila.

SELECTRONICS buys surplus inventories, close-
outs, overstocks . . . anything electronic. Please
put us on your bidders list.

1206 S. Napa Street
Philadelphia, Pa.
HO 8-7891 — HO 8-4645
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RELAY RACK

19 Wide x 7914 panel space. 17" Deep behind panel.
Shpg. Wt. 175 Ibs.
Cat. No. 5-6665 ...... cerreees $329.00

DO IT YOURSELF

K.W. Silicon Rectifier assembly kit—consisting of diodes
and resistor capacitor network. Full assembly instructions
inclhded. Can be used in either full wave center tap or
full wave bridge configuration—up to 3500 volts at 1
T P el b IR, o i e ) R S RO By oy 5 S
Higher power kits or custom built units available on
request.

BRUTE POWER SOLID STATE
SUPPLY KIT

Husky mil. spec. transformer—choke combination to supply
HI & LOW Voltage at plenty of current for any of the
modern 150-300 Watt P.E.P. Transceivers or Exciters.

At full rated current (300 mils or better) regulation
better than 109;. Full instuctions and schematic included.

PRICE: $19.95.

TOP HAT TYPE SILICON
RECTIFIER UNITS

(1 amp.) @ 1 MA max. leakage.
100-200 PIV price 1lc ea.
200-400 PIV price 14c ea.
400-600 PIV price 24c ea.
600 PIV price 34c ea.
700 PIV price 36¢ ea.
800 PIV price 38c ea.
1000 PIV price 49c ea.

STUD MOUNT SILICON TYPE 1032

All 5 amps.
200-400 V price 39¢ ea.
400-600 V price 49c ea.
700 V price 6%9c ea.
800 V price 84c ea.
1000 V price $1.99 ea.

SILICON RECTIFIERS:
ALL 10 AMP. D.C.

P.I.V. Price 2 For
100 $1.00 $1.50
200 1.50 2.50
300 2.00 3.00
400 2.50 4.00
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Using X. and tune-up frequency we find
that C is equal to 1/6.28 X 49.94 X 197, or
16 mmf. C, equals 1.1105 times 16, or 17.8
mmf, while C, equals 17.8/0.1105 or 161
mmf.

Since we're feeding a 50-ohm load and R, is
2500 ohms, we must calculate X; and X, also
and obtain from them values for C; and C,.
For X; we plug in values: reactance of C, is
176 ohms at tune-up frequency, so X; equals
176 times (50/2500)7: or 176/7.1, which
comes out to be about 24.8 ohms. X, is
simply 176 minus 24.8, or 151.2 ohms. Capaci-
tances equal to these reactances at tune-up

frequency are 127 mmfd for Cl, and 20.8
mmid for C2.

6146
—ir
(.;_‘. / 062 H —— 2OMMED
== 7Te 3MMFD * .
0.62 UH .r—*“‘l..PUT
01 /3KY
= == I ;-é' I2TMMFD
-50 A
"ALLOWS 8.5MMFD TUBE IHFI.'.". ol
':DUT IGIMMFD

3 MMFD STRAY —
T + 800V

+ 6. 120 MA

I7.8 MMFD TOTAL

FIG. 3
Sample design

FEre
——

d ER

The completely designed circuit appears in
Fig. 3 with all component values marked.

Once designed, a bandpass coupler of this
type is simpler to tune up than a conventional
single-tuned circuit. Start by setting all ad-
justable elements as closely as possible to the
calculated values, with the exception of C..
This one should be set to maximum, and then
shorted out with a very short jumper wire as
well. Feed in some drive at tune-up frequency,
and adjust either C, or L (on the input
side) for the best possible dip. This should
be a very small adjustment; it’s better to ad-
just C, if youre reasonably certain that L is
at the design value, since C, is affected by
stray capacitance which cannot be estimated
accurately. The dip should be deep and you
should find no trace of output on the far side
of the coupler.

Now unshort C, but don’t change any other
settings. Adjust the output-tank tuning in the
same manner for a peak in output. C, is the
one to adjust on this tank if you're reasonably
sure of the setting of its inductance.

Next step is to “rock” the drive frequency
by about 10 per cent either way to make sure
that you have only one peak in the output,
and that it's at tune-up frequency. If you have
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two peaks, add some temporary shunt capaci-
tance across C, and repeat the output tank
tuning adjustment. The dip in plate current
should still be fairly sharp and output should
be very small.

Now return to tune-up frequency and re-
duce the setting of C, until plate current
reaches design value. Rock drive frequency
across the entire passband. You should have
a peak at tune-up frequency and a slight
(about 10 per cent) dip in output at the tre-
quency midway between band limits. Anoth-
er peak should be present as far above mid-
frequency as tune-up frequency is below that
point, and output at the band limits should
equal that at mid-frequency. If all these con-
ditions are met, tune-up is complete.

However, don't be disappointed if it doesn't
quite work out this way first time around. As
we said at the start, some cut and try is still
necessary.

If the peaks are less than 10 per cent
above mid-frequency output and the output
at the band limits is down below that at mid-
frequency, coupling is too loose. Reduce the
setting of C, a bit more until output at both
band limits and at midfrequency are all equal.
Output at tune-up frequency should then be
0.8 db higher.

If the peaks are too high and the band is
too wide, the coupling is too great. Increase
the capacitance of C, and recheck.

It peaks are too high and the band is too
narrow, the Q of the circuit is too high and
the coupling is also off. Increase coupling un-
til plate current is correct. If band is still
too wide and peaks too violent, return to
original settings and shunt both tanks with
equal-valued resistors to reduce Q a bit. This
is pure cut-and-try, but start with high-valued
resistors and work down until things smooth
out. You really shouldnt run into this prob-
lem unless your slide rule slips a cog (as ours
does now and then), in working the arith-
metic.

Peaks too low and the band too wide indi-
cate Q lower than design value. Increase cir-
cuit capacitance at C, and C, and retune L to
resonance. This will require reworking the de-
sign equations if the changes are very large.

While our entire approach in this article
has been toward use of bandpass couplers in
transmitters, they are equally applicable to re-
ceivers, especially in the signal-frequency stag-
es and if output stages of vhf converters. The
same principles apply except that the value of
R; must usually be fixed by a composition re-
sistor across the tank on each side. This re-
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321-329 ELM STREET

TS 41 8A 400-1000 meg signal generators, AM, PM or CW emission

----------------------

ektronix 513D Scopes . . .
ektronix 514D Scopes . . .

All equipment used and surplus,

Orders FOB Cambridge, Mass.
Sorry we do not issue catalogs or lists

ELI HEFFRON & SONS,

CAMBRIDGE 39, MASS.

$325.00

Baird Atomic 162 Glow transter Cotnters . . i oo d e s i $100.00
Narda Model 440 power meters . . . . . .
Borg-Warner assembly no. 1462 2.7-3.0 KMC Free running signal
o L bl )
Ballantine 300 Voltmeter =
Mllllv::ic MV 17C voltmeter 25MV-1000V

$99.50

15-497B 2-400 Meg Signal Generator with manual $225.00

$300.00
$275.00

in good condition.

INC.

EL 4-8572

sistor appears in parallel with the output im-
pedance of the tube on the plate side and
with the input impedance of the following
tube—and at vhf input impedance of some
more popular tubes can get below 1000 ohms.
Best bet here is to shoot for a practically
realizable impedance level; this is usually
found with a top-ripple factor of 0.8 db.
Though out-of-band rejection wont be quite
as good as with higher top-ripple factors, it
will still be better than with single-tuned cir-
cuits. For instance, a 50-54 mc bandpass cou-
pler with 0.8 db top ripple is only 15 mec
wide (total) at the — 20 db points, and if
three of these couplers are cascaded as they
would be if used between antenna and first
rf, first rf and second rf, and second rf and
mixer, then by the time signals reach the mix-
er the bandpass will be 60 db down 7% mc
either side ot 52 me. This is more than ade-
quate for good image rejection if the output
if is at least 4 me or more.

For more information on double-tuned -cir-

cuits, see references below. . K5JKX

References
I, Langford-Smith, Radiotron Designers Handbook,
RCA, pages 412 through 422,
IT&T, Reference Data for Radio Engineers, 4th edition,
pages 236 through 246.
F. E. Terman, Electronic and Radio Engineering, Mec-
Graw-Hill, 4th Edition, pages 63 through 74.
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F. M.

SPECIALS

432 MC FM CRYSTAL CON-
TROLLED MOBILE Motorola
T44A-6 6/12 DC Power Supply
18 W Transmitter 2C39 Tripler
2C39 Final Receiver is triple-
superhet with 0.8 uv. sensitiv-
ity. Simple mechanical changes
necessary to convert these

MOTOROLA T4aA B it to, 432 MG
All Units Complete with 2C39s and Crystal Info., and
Schematics

TR o mrrns o ol Rl o LAl ol Al $52.50
T44A-6A Later, Improved Version .. .. .. ...... 64.50
Cases for above ... ...... B o L b

e 150 MC CRYSTAL CONTROLLED
;s® MOBILES Motorola 41V 10W RF
2E26 Final 12VDC Schematic
Included
FMTRU—41V 12VDC ..$34.95
Cases for above ...... 4.00

FMTR-41V

SEND FOR LATEST FLYER
SALES LIMITED TO AMATEURS

NO CONTROL HEADS OR
CABLES AVAILABLE

F M SURPLUS SALES CO.

1100 TREMONT ST., ROXBURY 20, MASS.
617-427-3513
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INDEX TO ADVERTISERS

To aid you in finding ads which are not running in this issue we

have listed the last ad run by each company in 73.
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Sept. 64 Cubex 56, 57 Linear Systems 72, 89, 93 Telrex
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110 Denson Sept. 64 Mann 31, 92 Texas Crystal
Nov. 64 Digication 43 Master Mobile Feb. 64 Thermoelectric D.
70, 71 Dow Key July 64 McCoy Oct. 64 Topaz

89 Dow Trading 111 Meshna 103 Transistors Ult.
38, 39 Drake May 64 Metro 61 Tri-Ex

11 Editors & Engineers Sept. 64 Mini-Products Sept. 64 Tucker

74, 75, 76, 77 Edwards 65 Mission Nov. 64 i 1.0

73 Electronic Specialists Oct. 64 Mor-Gain 100, 101 Vanguard

May 64 Epsilon Records 51 M&W July 64 V&H

81 Evans 80, 91 Mosley July 64 VHF Associates
Oct. 64 E-Z Etch Cover IV National 73 Viking

2 E-Z Way Apr. 64 Newark 4 Waters

103 Fair Sept. 64 Newtronics 92 Western (Calif.)
72 Fichter Feb. 64 Northwest 89 Western (Neb.)
Nov. 64 Finney 72 Parks Oct. 64 Western Sales
109 F-M 43 Path July 64 Woodruff

Sept. 64 FM Ham Sales Mar. 64 Pausan Cover I1l, 59 World Radio Labs
July 64 Fulton Oct. 64 P&H 88 Yatter

AMATEUR TELEVISION BUY OF THE MONTH

GPL Video Amplifier BRAND NEW with all
& R.F. Modulator 7 tubes and schematic

Current List Price ONLY $29.95
approx. $170.00 plus postage—3 |bs.

Save all the fussy hard work Wired and tested—Chassis
on your TV Camera! 92 x 534

Write for FREE
catalog

Phone: 203-875-5198

T
| e N 5
0 '? g

TR
L e

Denson Electronics
Corp.

Rockyville, Connecticut
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PNP POWER TRANSMITTER

Terrific “Buy” for the ham, experimenter, and commercial user. PNP 15 amp, 80 volt power
transistor, guaranteed OK and up to specs. 2N174 can be used in almost all commercial 2 way
radios as well as ship-shore radio as power transistor and in most cases will be even better
than original equipment. Most of these we have are made to JAN SPECS. This is also a good

one for transistorized ignition systems.

2N174 $1.50 ea.  $125.00 per 100

SILICON PLANAR PASSIVATED TRANSISTORS

2N717 transistor. GE Manual says this one is elec-
trically equivalent to 2N697 and you know how useful
this one is. Made by RHEEMS, NPN, T0-18 case.

#2N717 3 for $1.00

l Here's a beauty.
/0 AMP 500 PIV
$6.00 each

o= P

SILICON DIODES |
|

$1.00 each hlll |
12 for $10.00 |

2 Amp 1,000 PIV | ' -[j

2N35 General Purpose transistor. We bot up a large
batch of them and after checking
find they are of good quality. Long leads. Bag of 20
only $1.00.

random samples

#2N35 $1.00

R-278/GR, 200-400 mc rcvr. Collins. ExInt Cond.
$275.00

RT-178/ARC-27 w/control box &
ized power supply. All for:

plugs, Gl transistor-
$175.00

Meshna's new Winter catalog now ready. Send 20c
for yours before they are all gone.

MESHNA

19 ALLENTON ST., LYNN, MASS.
All Material F.O.B. Lynn, Mass.

line professional style labels.

UNMARKED SWITCHES?

RATS NEST OF CORDS AND CABLES?
Clean up the mess with
A NAME-O-MATIC TAPE EMBOSSER

Wide and narrow self-stick strips, makes one or two raised
(Drop a hint to the XYL for

XMAS!) You can mark anything from guns to keys or suitcases.
$5.95 Postpald in USA

EXTRA 23 FOOT TAPE PACKET §I
Send Check Today to:

GRACE SPITZ
Box 4095, Arlington, Virginia 22204

DECEMBER 1964

MORE HOLIDAY SPECIALS.

IP-34/APA-I0 2 meter pan-adapter,
30 MC input, 10 MC band width;
400 c¢ycle power supply. Complete
with 3BP-1 CRT, all tubes, sche-
matie instructions for conversion to
solid state 60 cycle power supply;
and to 18 MC input, if desired.
Or see June 1964 issue of 73. Very
excellent used. .............. $30.00

Heat dissipating tube shields, see
Feb, 1964 issue of 73 for 7 pin,

. = 1%, 2 or 2%W*" high for 9 pin,
— 1% for 2% high, choice. 4 for $i1..0

To take advantage of above redunr.iuna your order must be
postmarked on or before Jan. 1965, and mention this ad.

NEW ARRIVAI.S—BIg Savings.

BLITZ BUG—type LAC-1 by Cush-Craft, NEW. .. . each $3.75
Co-Ax feed through capacitor, by-pass generator noise. .5 mfd,
50v DC, 40 amp. generator filter. NEW . __ ... __.._._.... $1.95

MORE CREAM, below
SKIM MILK PRICES

EF) 2160-104, subminiature wvariable t.'-ll:ll{:itﬂt 1.8 to 8.7
mml!’ 1000 v, .50e, 4 for $1.75

EF) it!ﬁ"—*-ﬁﬂi Dual 37 to 305 mm”?ﬂﬂﬂ v variable capacitor,
Two 14" shafts one with 50:1 right angle worm gear drive.

Brand new L s ¢ R .
Latching relay. Single 24 v 60 cycle coil, DPST NO con-

tacts. Ideal for use as automatic keyver with teletype. New
*1.70 each ...... 4 for $6.50

24 v filament transformer % amp, 117 v 60 cyele primary.
Saddle mount, 4 wire leads. 2 x 1% x 114", Ideal for relay

or command set fillments. Sh. wt. 1 Ib. New 79e.
4 for $3.00

All orders, except in emergency or I'm at a hamfest, shipped
same day received. For free *“GOODIE"™ sheef, send self ad-
dressed stamped envelope—PLEASE, PLEASE—include suffi-
cient for postage & insurance. Any excess returned with order.

B C Electronics
Telephone CAlumet 5-2235 oL
2333 S. Michigan Ave. Chicago 16, lllinois
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Propagation

EASTERN UNITED-=STATES TO:

Chart

GMT - 00 02 04 06 08 10 12 14 6 18 20 22

ALASKA 14 | 7 ( 7 T |7 7 ( 7 14 | 14+ | 14

ARGENTINA |7 |7 |7 |7 14 |14 |21 |21 |21 | 14

AUSTRALIA 14 |7 |7# |7# |7 |78 | 7H | 14 | 14 | 14 | 14° | 14°

CANAL ZONE 7 7 7 7 7 7 14 | 14 | 21 | 21 | 14*%| 14*

ENGLAND T ) 7 3.5% 3.5% 3.5 14 14 14* | 14 | 7 (|

HAWAII L | 1Y T 7 7 (| 7 14 | 14+ ]| 14 | 14

INDIA 7 |7 |7 | s#+ | 3ee |t |14 | e |7 T |7
h JAPAN 7% taw | |7 |7 |7 |s.s5q7 |7# | e |74 | 14 Gml:c_}: 2364i13392——lzg-1 1, 14-15-16-

MEXICO T 1% 17 b 47 1% 17 |34 | 14 |2es] 182 |2 . A

PHILIPPINES 14 | 7% |74 |T# |72 | T 7 1 7 1 | 78 | 7* :::ril-gr 5;-36-;'4]32'?"-;'35;;?366 31

! : ' ’ ’

PUERTO RICO T 1 ( 7 7 7 14 |14 |14 |14 | 14 | 7* Es: 1, 6, 10-11, 20-21-22-23, 31
[ SOUTH AFRICA |7 |7 |7 |7 |7 |7 114 |21 |14 )| 14 | 14 | 7¢ and Jan 1-2

i S S.h 13 lsss sl hcilmilas b Ie il - (High MUF and/or freak conditions)

WEST COAST 14 | 7 7 7 T T 7 14 | 14 | 14* | 14 | 14

ALASKA 14 | 7 7 (] T 7 (] T T 14 | 14*| 14
ARGENTINA % | | T 7 7 7 14 |14 |21 |21 |21 | 14
AUSTRALIA 14 |76 | T8 | TE | TE | TE | TE | T | 14 | 14 | 14%] 14
CANAL ZONE () 7 ‘) 7 1 T ™ 14 | 21 a1 | 21 14
ENGLAND 7 7 7 7 3.5] 3.5 7 14 | 14*| 14 | 7 /|
HAWAII. 14 | T T 1 T i T 1 14 | 14% | 14%| 14
INDIA (| 7 ™ | | | TH LT ™| ™ | |1
JAPAN 14 | | | T 7 7 7 7 7 T# | T4 | 14
MEXICO 7 7 7 (] T (] T 14 | 14 | 14 | 14 | 14
PHILIPPINES 14 |74 | T4 | 7% | 7% | T T 7 7 T | T | 14
. PUERTO RICO 7 7 T 7 T 7 14 | 14 | 14* | 14 | 14 | 14
SOUTH AFRICA |7 |7 |7 |7 |7 |78 |14 | 14°| 14*| 14 | 14 | 14 J. H. Nelson
U.S.S.R. T 7 3.5%) 3.5 3.5 3.583.5¢ 14 | 78 | 7# | TF | 7
ALASKA 14 | 14 |7 7 7 7 7 7 7 14 | 14* | 14°
ARGENTINA 14 | T¢# | 7% |7 | 7 ¢ |14 | 21 |21 | 21 | 21
AUSTRALIA 21* | 14 | 7% | 7# |78 |78 | 7% | 7 14 | 14 | 14 | 21
CANAL ZONE 14 | 7 7 7 7 7 7 14 | 14*] 21 | 21 | 14*
. ENGLAND T 7 7 (| 3.5]| 3.5 7 /| 14 | 14 | 7 7
| HAWAII 21 | 14 | 7 7 7 7 7 7 14 | 14| 21 | 21
INDIA ™ | ™ 1IN 7 () 7 T# | T#
JAPAN 14|14 | | % | TH | 7 7 7 | T | 14
MEXICO 4 7 7 7 T 7 7 7 14 | 14 | 14 | 14
PHILIPPINES 14* | 14 | 7# | 78 | T# | 7T 7 7 7 | % | 14
PUERTO RICO 7 7 T 7 7 7 | 14 | 14 | 14 | 14+| 14
SOUTH AFRICA 14 | 7 ( % | T# | T4 | TR | 14 | 14 | 14+] 14 | 14
U.S.S.R 7 () 7 3.5| 3.59 7 7 T* | % | T8 | T# | T
|EAST COAST 14 (] 7 | () T (] 14 14 14* | 14 14

# Very difficult circuit this hour.

* Next higher frequency may be useful this hour.

112
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00000 OOCLIP AND MAILOGO OGO OCLIP AND MAILOOOOOOO

e WRL SELLS TO YOU DIRECT! S

s NO ONE CAN

. Name

. Address

City

1 Cash

Charge COD

MATCH THESE PRICES! o

. (Fill in coupon and check items wanted—send to WRL) @

Call

State i

(25% cash with order).
If new customer, send credit information with your charge order.

WRL'S WVG-1I “BEST BUY" ALL BAND

PA50 -2 Stage preamplifier for 6 me-
ters. Use 2 RCA 6CW4 nuvistors. High-
est grade glass epoxy board. Assembled
and pre-aligned for 50 ohm input-out-
put. Requires 60—-120 VDC @ 10 MA
& 6.3 VAC. (Less 6CW4 tubes) Size 234"
x 214"

PA50-2 Wired $6.37 (2-week trial)

PA — 144 Same as above except only 1
6CW4 nuvistor & for 2 meters.

PA-144 Wired $4.98 (2-week trial)

’J:;!;lll'rlgllﬁlﬂi fofE‘ﬁ;"' )

PA-144

......CLIP AND MAILO OO0 O O OCLIP AND MAILOOOOOO

' RUSH ' WRL'S NEW UNIVERSAL PSA-63A “MULTI- l RUSH \
ME PAK'" AC SUPPLY. Will power most any | ME VERTICAL ANTENNA 10 THRU 80 METERS
- AM-SSB-CW XCVR-XMTR Simple to mount —completely self sup-
Silicon rectifiers. Dual HV 600V/300V @ E porting. Rated: Full KW-AM or CW-2KW
300 MA, 210W. Max. bias 95 VAC. Wt PEP. Massive base clamp. 3-30 Mc Con:
15 Ibs. tinuous Coverage.
Wired $39.95 e FIXED « PORTABLE
(2-week trial) e s (2-week trial)
i $15.95 POSTPAID
Kit $2495 e
S |
RUSH WRL'S TC6A COMPACT LOW COST 5 WATT | RUSH WRL'S NEW! IMPROVED
ME 6 METER TRANSCEIVER ME PORTABLE 12R GENERATOR
Fixed — Mobile. Size 5" H, 912" W, 6" D, | Shielded ignition. Alternator type com-
5 W input with 8 Mc XTALS, PTT. Rec. municator. Inherently regulated. 3 point
15 UV, tunes 49-54 Mc, AVC, ANL, mount. Carrying handle. 1250 Watts
Stable, selective,speaker inc. Wt.9lbs. peak, 115 VAC, 60 cy.
(less P.S.) $149.95 e 3 H)
Kit $39.95 (FOB Milwaukee l_...@a- -
Matching AC Supply Wisconsin) ' 3
Separate Kit $15.95 _us
l RUSH, WRL'S SS-3 Q" MULTIPLIER SELF POW- RUSH[ WRL'S MM-100
ME ERED. NO-RECEIVER MODIFICATIONS ME ANTENNA TUNER
Improve your receiver performance. | Specifically designed to match end-fed
New and improved design of 55-3 Cir- long wire which is Y2 wave, or multiples
cuits with ultra high “Q" coils. Selects thereof, to 50 ohm transmitters. Panel
the signals you want and rejects the un- lamp indicator. For inputs up to 150
desired ones. Complete with 115 VAC watts SSB, 100 watts CW, 75 watts AM
“built-in” power supply. Use with any 4x5x4 steel case. Reduces TV
superhet having 455KC |.F. Kit $10.95 o
Kit $15.95 . x
s ﬁ &
Lafve
L
RUSH WRL NUVISTOR PREAMP RUSH
ME PRINTED CIRCUITS ME

NOW! THE MOST EI- A |
CLUSIVE HAM/CB. CAT- g
ALOG EVER COMPILED. |} %%+
SEND FOR IT TODAY — =
100's OF BARGAINS — | | /&7
CHARG-A-PLAN APPLI-
CATION. BEST PRICES L&
ANYWHERE.
"1 Rush Me “Blue Book" Listing of
Reconditioned equipment.

|1 Rush me my new 1965 Catalog.

WORLD RADIO LABORATORIES
3415 West Broadway
Council Bluffs, lowa 51504
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This desk-top amateur station by National includes
the NCX-5 all-band transceiver, with digital counter
read-out accurate to 1 Kc on each band and
Transceive Vernier control to provide up to =5 K¢
separation of receive and transmit frequencies.
Transmit-receive selectivity is provided by National's
8-pole crystal filter with greater skirt selectivity
than any filter ever manufactured for amateur
equipment. The NCX-5 provides operation on upper
or lower sideband, compatible AM, or break-in CW.
$585 M The NCX-A power supply/speaker console
operates from either 115/230 V.A.C. and provides
all operating voltages for the NCX-5. $110 W The
VX-501 VFO console provides choice of completely
independent transmit-receive frequency control of
the NCX-5, as well as transceive operation from
either VX-501 or NCX-5, and also offers five crystal

NATIONAL RADIO COMPANY, INC.

channel positions for net or novice use. $225 B
The NCL-2000 is a completely self-contained 2 Kw
SSB PEP linear amplifier for the 80 through 10
meter bands, with minimum peak output of 1300
watts. It may also be operated for CW, AM, or
RTTY at 1000 watts DC input. $585 B The HR0O-500
IS a frequency synthesized and phase-locked solid
state receiver covering the five kilocycle through
30 Mc frequency range with identical 1 Kc calibra-
tion, high stability from turn-on, and 10 Kc per
turn tuning rate throughout. Passhand Tuning is
offered for SSB and CW operation, and IF band-
widths up to 8 Kc are included. Operates from
either 115/230 V.A.C. or 12 V.D.C. sources. Power
drain from a 12 V. battery (with pilot lamps switched
off) is 200 Ma. $1295 m Not pictured is the popular
NCX-3 tri-band transceiver, at $369.

®

37 WASHINGTON STREET, MELROSE, MASS. 02176

World Wide Export Sales: Auriema International Group, 85 Broad St., N. Y. C.; Canada: Tri-Tel Associales, B1 Sheppard Ave. W., Willowdale, Ontario
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