


L J
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ELECTRON TUBE ELEMENTS EXAMPLES

Where it is necessary or desirable to identify
the electrodes or capacitors, the curved ele-
ment represents the outside electrode ( marked
“outside foil,” “ground,” etc.) in fixed paper-
and ceramic-dielectric capacitors, and the
negative electrode in electrolytic capacitors.
In variable or adjustable capacitors (regardless

of dielectric), the curved line indicates the
moving element (rotor plates).

In the case of switches, jacks, etc., only the
basic combinations are shown. Any combina-
tion of these symbols may be assembled as
required, following the elementary forms
shown.
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For the AM, CW and SSB operator

7 OCEEIE) TRANSMITTER. Preferred by the
most experienced amateurs for SSB/AM/CW oper-
ation because of advanced features . . . beam-
switching modulator with unusually high carrier
suppression stability—CTO direct reading in kc., and
complete 10-meter coverage.

FEATURES: Beam-deflection, high level sideband
modulator for low-noise, high-stability signal, Halli-
crafters’ exclusive 5.0 Mc. quartz crystal filter with
sideband rejection of 50 db. or more; CTO direct
reading in kilocycles to within 1 kc.; 144 watts plate
input (P.E.P. two-tone). Five band output (80, 40,
20, 15, 10 meters). All modes of transmission—CW,
AM, SSB. Unwanted sideband down 50 db. or more.
Both sidebands trunsmitted on AM Precision gear
driven CTO. Exclusive Hallicrafters patented side-
band selection. Logarithmic meter for accurately
tuning and carrier level adjustment. Ideal CW key-
ing and break-in operation, push-to-talk and full
voice control system built in. Keying circuit brought
out for teletype keyer.

FRONT PANEL CONTROLS, FUNCTIONS
AND CONNECTIONS: Opcration — power off,
standby, Mox., Cal,, Vox.—P.T.T. Audio level 0-10
R.F. level 0-10. Final tuning 80, 40, 20, 15, 10
meters. Function—upper sideband, lower sideband,
DSB. CW. Mecter compression. Calibration level
0-10. Driver tuning 0-5. Band selector—80, 40, 20,
15, 10 meters. High stability, gear driven VFO.
Microphone, key and headphone monitor jacks.

TUBES AND FUNCTIONS: (2)-6146 Power out-
put amplifiers. 6CB6 variable frequency oscillator.
12BY7 R.F. driver. 6AH6 2nd mixer. 6AH6 3rd
mixer. 6AB4 crystal oscillator. 12AX7 voice con-
trol. Audio amp. 12AU7 audio amp, and carrier
oscillator. 7360 modulator. 12AT7 sideband select-
ing oscillator. 6AH6 Ist mixer. 6AH6 495 Mc.
amp. 6AU6 9 Mc. amp. SR4GY HV rectifier. 5V4G
LV rectifier. OA2 voltage regulator.

REAR CHASSIS: Co-ax antenna connector, FSK
jack, AC accessory outlet. Line fuse. Control con-
nector, ground stud, AC power line cord. Cabinet
20" wide, 10%2" high, and 17" deep. Approximate
shipping weight 86 Ibs. (Conforms to F.C.D.A.
specifications.)

¢ )EX&IH RECEIVER. First in its class for AM.
CW and SSB reception. Truly a deluxe receiver
offering band pass filter front end—equivalent of
four tuned circuits preceding first mixer—crystal-
controlled, high frequency oscillator—5 step selec-

the best for power,

tivity plus exclusive upper-lower sideband selection
—linear CTO, direct reading in kc. A perfect match
for Hallicrafters’ HT-32B and HT-33B exciters and
transmitters.

FREQUENCY COVERAGE: Nine 500 kc segments
covering 3.5-4.0 Mc,; 7.0-7.5 Mc.; 14.0-14.5 Mc.,
21-21.5 Mc.; 28.0-30.0 Mc_; (4 segments); and WWV,

FEATURES : High order of mechanical and elec-
trical stability; linear tuning; constant tuning rate;
separate noise limiters for SSB/CW/AM; amplified
dual loop AVC with fast attack-slow release; spuri-
ous signal and image rejection better than 60 db.
1 ke calibration marks; transmitter-type VFO with
differential TC; 100 kc crystal calibrator; crystal
controlled Ist and 3rd conversion oscillators; select-
able sidebands; sclectivity variable in five steps from
500 to 5000 cycles; product detector for SSB/CW
envelope detector for AM; LF. type noise limiter for
SSB/CW automatic threshold series type for AM;
band gain ecqualization: audio inverse feedbacks;
=S” meter functions with AVC off.

SENSITIVITY: Less than 1 microvolt on AM—
less than Y2 microvolt on SSB/CW.

TUNING MECHANISM: Back-lash free gear
driven tuning mechanism.

TUBES AND FUNCTIONS: 6DC6 R.F. ampli-
fier — 6BA7 Ist mixer — 12AT7 crystal oscillator —
6DC6 Ist LLF. amplifier—6BA7—2nd mixer—6CB6
VFO—-6DC6 2nd L.LF. amplifier—6BA6 3rd mixer—
12AT7 SSB switching oscillator—6DC6 3rd I.F.
amplifier—6BY6 product detector—6BJ7 2nd AVC,
AM detector, ANL—12AX7 BFO Ist audio ampli-
fier—6AQS5 audio output—6AU6 100 kc crystal cal.
—6AU6 "'S” meter amplifiecr—6AU6 st loop AVC
amplifier—OA?2 voltage regulator-five silicon diodes.

FRONT PANEL CONTROLS: R.F. gain; AF.
gain; tuning; selectivity; function selector (upper-
lower SSB: upper-lower AM; on-off switch); cal set
lock: receive-standby switch; notch frequency; BFO
pitch; AVC/ANL (AVC on-off; SSB/CW ANL;
AM/ANL); antenna trimmer; band switch; cali-
brator on-off; headphone jack.

AUDIO OUTPUT IMPEDANCE: 3.2 and 500
ohms.

POWER REQUIREMENTS :105/125V, 50/60
cycles AC 85 watts.

PHYSICAL DATA: 16" wide x 10%2" high x 16"
deep. Shipping weight 47 Ibs.




whose experience demands
clarity and performance

7)) CREX) LINEAR AMPLIFIER. Famous for cf-
fortless power! Heavy duty components leave plenty
of reserve even at the maximum legal limit for ef-
ficiency and long life (conforms to F.C.D.A. speci-
fications).

FREQUENCY COVERAGE: Complete coverage of
amateur bands; 80, 40, 20, 15, 10 meters.

FEATURES : Rated conscrvatively at the maximum
legal input. Third and fifth order distortion products
down in excess of 30 db. Built-in R.F. output meter
greatly simplifies tune-up. All important circuits
metered. Maximum harmonic suppression obtained
through pi-network. Variable output loading. Pro-
tection of power supply assured by circuit breaker.
HT-33B is a perfect match to Hallicrafters’ famous
HT-32B in size, appearance and drive requirecments.

CIRCUIT DETAILS: This power amplifier utilizes
a PL-172 high efliciency pentode operating in class
ABI. The tube is grid-driven across a non-inductive
resistor, thus assuring the maximum stability under
all possible conditions. Band switching is accom-
plished by one knob which selects the proper in-
ductance value for each band. The output circuit
is a pi-network with an adjustable output capacitor,
accommodating loads from 40 to 80 ohms. 2 panel
meters are provided: one is circuit switched to
measure grid current, screen current, plate voltage
and R.F. output voltage. A second meter continu-
ously monitors cathode current of the PL-172.

TUBES: (1) P1.-172 high power pentode; (2) 3B28
rectifiers; (6) OA?2 screen regulators.

FRONT PANEL CONTROLS: Mecter selector;
Filament switch; High Voltage switch; Bias adjust-
ment; Bandswitch; Plate tuning; Plate loading.

PHYSICAL DATA: Gray and black steel cabinet
(matches HT-32B) with brushed chrome knob trim.
Cabinet: 20” wide x 10%2"” high x 17” deep. Ship-
ping weight approx. 130 Ibs.

REAR CHASSIS: Co-ax input; co-ax output;
filament and bias fuse; cutoff bias relay terminals;
screen fuse; ground terminal.

7)GLX}T.0. KEYER". The “Stradivarius” of
electronic keyers. All-transistorized. compact de-
sign, employs digital techniques. Meets all the re-
quircments of the perfectionist in CW operation.
Size: 72" long, 258" high, 53 ” deep. Weight: 5 Ibs.
'D SPEAKER. Specifically designed for com-
munications. Compact, lightweight and beautifully
styled. Flat response from 300 to 2850 c.p.s. Input
impedance: 3.2 ohms. Size 55" x 5% " x 314",
Weight 2V2 lbs.

7YX RECEIVER. Far ad-

vanced in technical features and per-
formance. Known throughout the world
as the “Heavyweight Champion” for
ruggedness and dependability. Provides
the sensitivity and selectivity you need.

FEATURES : Complete coverage of
80, 40, 20. 15, 10 meter bands plus
a 2 and 6 meter conv. band; Dual scale
“S”-meter functions with AVC off. Spe-
cial 10 Mc. position for WWV. Dual
conversion. Exclusive Hallicrafters’ up-
per-lower sideband selection. Tee-notch
filter. Full gear drive from tuning knob
to gang condensers. 40:1 tuning knob
ratio. 100 kc. evacuated marker crystal.
Five steps of sclectivity from 500 cycles
to 5000 cycles. Direct coupled series
noise limiter for improved noise reduc-
tion. Sensitivity—one microvolt or less
on all amateur bands. 52 ohm antenna
input. Antenna trimmer. Relay rack
panel. Double spaced gang condenser.

FRONT PANEL CONTROLS: Main
tuning knob. Crank knob for rapid
scan, pointer reset, antenna trimmer,
tee-notch frequency. tee-notch depth,
sensitivity, band selector, volume, selec-
tivity, BFO, response — (upper-lower
sideband AM-CW). AVC on-off, AVC
fast-slow, ANL Cal. Rec./standby.

TUBES AND FUNCTIONS : 6DC6,
R.F. amplifier—6BY6, Ist converter—
12BY7A, high frequency oscillator —
6BA6, 1650 kc. I.F. amplifier—12AT7,
dual crystal controlled 2nd conversion
oscillator—6BA®6, 2nd converter—6DC6
50.75 ke. LF. amplifier—6BJ7 AM de-
tector, ANL, AVC — 6BY6 SSB/CW
detector—6SC7 Ist audio amplifier &
BFO—6K6. audio power output—6BAS6,
“S”-meter amplifier—6AU6, 100 kc.
crystal oscillator—OA2, voltage regu-
lator—5Y3, rectifier.

PHYSICAL DATA: 20" wide, 102"
high and 16" decp—Panel size 834" x
19” —weight approximately 74 Ibs. (Con-
forms to F.C.D.A. specifications.)
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SSB equipment with the performance
characteristics of the expensive rigs...at
a price everyone can afford

cf) BLIEII TRANSMITTER. We took the “heart” of
the world famous HT-32B and put it in this precision-
engineered AM/CW/SSB transmitter—same final am-
plifier, same rugged VFO construction and saume VOX
circuitry. The result—you get excellent performance
characteristics for smooth, distortion-free speech qual-
ity at a very moderate price.

FEATURES : 144 watts plate input (P.E.P. two-tone):
five band output (80, 40, 20, 15, 10 meters): all modes
of transmission—CW/AM/SSB: unwanted sideband
down 40 db. at I kc: distortion products down 30 db.
or more; carrier suppression down 50 db.; modern styi-
ing; instant CW Cal. from any mode: both sidebands
transmitted on AM precision VFO; rugged heavy duty
deluxe chassis; 52 ohm pi-network output for harmonic
suppression; dual range meter for accurate tuning and
carrier level adjustment; ideal CW keying; full voice
control system built in.

FRONT PANEL CONTROLS, FUNCTIONS,
CONNECTIONS: Operation—(power off, standby,
mox, cal, vox): Audio gain: R.F. level; Final tuning:
Function—(upper sideband. lower sideband. DSB, CW);
carrier balance: Calibration level: Driver tuning; Band
selector VFO; Microphone connector; Key jack.

TUBES AND FUNCTIONS: (2)-6146 Power output
amplifiers: 6CB6 Variable frequency oscillator; 12BY7
R.F. driver; 6AH6 1st Mixer; 6AH6 2nd Mixer: 6AB4
Crystal oscillator; 12AX7 Voice control: 12AT7 Voice
control; 6AL5 Voice control; 12AX7 Audio Amplifier:
12AT7 Audio amp and carrier Oscillator; 12AT7 Audio

Modulator; (2)-12AT7 Balanced Modulators; SR4GY
HV Rectifier; 5V4G LV Rectifier; OA2 Voltage Regu-
lator.

REAR CHASSIS: Co-ax antenna connector;
fuse: Control connector; AC power line cord.

PHYSICAL DATA : Matching unit for SX-111: cabi-
net is gray steel with brushed chrome trim and knobs.
Size: 9”7 high x 19Va” wide x 152" deep. Shipping wt.;
approx.. 80 Ibs.

r‘,m RECEIVER. The recciver that has all the
essential characteristics of the durable SX-101A—yet
in the price range that makes it a wanted unit in any
shack. Sensitive is the word for its operation—rugged is
the word for its dependability. Beautifully styled and
precision built in the true Hallicrafters tradition of ex-
cellence in performance.

Line

FREQUENCY COVERAGE: Complete coverage of
80, 40, 20, 15 and 10 meters in five separate bands.
Sixth band is tunable to 10 Mc for crystal calibrator
calibration with WWV.

FEATURES: AM/CW 'SSB reception. Dual conver-
sion, Hallicrafters’ exclusive selectable sideband oper-
ation. Crystal-controlled 2nd converter. Tee-notch fil-
ter. Calibrated “'S”-meter. Electrical calibration adjust-
ment. Series noise limiter. Built-in crystal calibrator.
Exceptional electrical and mechanical stability. Large
slide-rule dial. Envelope detector for AM and product
detector for SSB/CW.




SENSITIVITY: One microvolt on all bands.
5 steps of selectivity from 500 to 5000 c.p.s.
TUNING MECHANISM: New friction-and-
gear type with 48:1 tuning ratio. Virtually
eliminates backlash.

CONTROLS: Tuning; CAL Reset; Antenna
Trimmer; T-notch Frequency; R.F. Gain; A.F.
Gain; Band Selector; Function (off-on, stand-
by, upper or lower sideband, calibrate); AVC
off-on; BFO off-on; ANL off-on; Selectivity.
TUBES: 12 tubes plus voltage regulator and
rectifier. 6DC6 R.F. Amplifier; 6BY6 Ist con-
verter; 6C4 Oscillator; 6BA6 2nd converter;
12AT7 Dual crystal controlled 2nd conversion
oscillator; 6DC6 1650 kc. I.F. amplifier; 6DC6
I.F. amplifier (50 kc.); 6BJ7 AVC-noise limiter
AM detector; 12AX7 Ist audio and BFO;
6AQ5 Power output; 6BY6 Product detector;
6AU6 Crystal calibrator; 5Y3 Rectifier; OA2
Voltage regulator.

POWER SUPPLY: 105-125 volts, 50-60 cycle
AC.

PHYSICAL DATA: Size: 183" wide x 104"
deep x 834" high. Attractive gray steel cabinet
with brushed chrome trim. Shipping weight
approximately 40 lbs.

RN L INEAR AMPLIFIER. NEW
and POWERFUL! Here is the low cost
linear amplifier you’ve been looking for—with
the capabilities of delivering the “Big” signal
on the air! Ideally engineered with conserva-
tively rated components. Ideal companion for
the HT-37 in both styling and price.

FEATURES : Complete coverage 80 through
10 meters. Adjustable pi-network output. All
important circuits metered. Built in R.F. out-
put meter to simplify tune-up. Built in driver
pad. Standby bias supply for complete cutoff
during receive.

CIRCUIT DETAILS: This new high power
linear amplifier employs two 7094 tetrode-type
tubes. These tubes are connected as high Mu
grounded grid triodes in Class B. Input circuit
designed for 50 to 75 ohm exciters. A com-
pletely self-contained power supply uses 866A
tubes connected in a full wave rectifier circuit
possessing exceptional regulation. Provision
also made to control cutoff bias by proper con-
nections to terminal strip on rear of chassis.
Overload protection provided by fuse which
protects plate, filament, bias and blower circuits.

TUBES: (2) 7094; (2) 866A rectifiers.

FRONT PANEL CONTROLS: Filament
switch; high voltage switch; meter switch; band
selector; plate tuning; plate loading.

REAR CHASSIS: Co-ax input; co-ax output;
AC line cord; plate, filament, bias and blower
fuse; terminal strip for bias cutoff relay control
and AC control circuits; terminal strip for in-
ternal input; grounding bolt and lug.

PHYSICAL DATA: 194" wide x 9” high x
15v2” deep. Cabinet in gray steel with brushed
chrome trim and knobs. Shipping wt.; 97 1bs.

OEIEETYI TRANSVERTERS. A sen- TUBES: 12AT7 crystal oscillator; 6AH6 buffer
sible, new approach to VHF operation! Engineered  amplifier; 6CW4 R.F. amplifier (REC.); 6AN4
with the usual Hallicrafters precision, these trans-  mixer (REC.); 12BY7 mixer (Xmit); 6360 driver
verters will convert your present 10-meter station  (Xmit); 5894 final amplifier.

to VHF ... AM, CW, SSB, RTTY, FM capability.

REAR CHASSIS CONTROLS AND FUNC-

All modes of transmission and reception on your TIONS: Receiver co-ax.; antenna co-ax fitting;
present equipment are useable with these units. A transmitter co-ax. input hi.; transmitter co-ax.
nuvistor front end in the receiver section provides input low; power and control socket; bias adjust,
excellent sensitivity and noise figure. filament and relay fuse; hi-voltage connector.

FEATURES: Converts received VHF signals

POWER REQUIRED: 750 volts @ 160 MA; 250

down to 10 meters for reception. Converts 10-  volts @ 70 MA; minus 60 volts @ 10 MA.
meter signal to VHF for transmission. 5894 tube  pHYSICAL DATA: 8" high x 17" wide x 8% "

in transmitter final amplifier can be driven up to
120 watts input. Can be driven by exciters with
10 to 100 watt capability. Built-in coaxial antenna
relay.

FRONT PANEL CONTROLS AND FUNC-
TIONS: Power on-off, range selector; tuning;
loading; output indicator; plate current meter.

deep. Gray steel cabinet with silver trim.
MODEL P26—POWER SUPPLY. Hallicrafters
power supply for these units supplies all voltages.
Only one supply necessary for operation of either
the HA-2 or HA-6 when used in stations set up for
6 or 2 meter operation.

"3 SPEAKER. Modern design eliptical as-

sembly, heavy magnet has fully saturated air gap
for exceptional damping, distortion-free response.
Switch at rear for selection of music or voice re-
sponse. Use with SX-100, SX-110, SX-62A or any
receiver with 3.2 ohm output. Handsome, gray
steel cabinet, 658" high x 13%4” wide x 8%4 " deep.




Now!-with Hallikits-
build an economical
high quality amateur

band transmitter
and receiver

A, TRANSMITTER. Perfectly comple-
ments the high performance qualitics of the SX-140
receiver. This crystal-controlled 75 watt transmitter
has all the Hallicrafters design, quality and engi-
neering fcatures that are equally important to both
beginners and old timers.

FEATURES: You get excellent CW performance
as well as AM. Full band switching, 80 through 6
meters. Enjoy easy tune-up and crisp. clean styling
that has efficient operation as well as appearance in
mind. Unit is fully metered, TVI filtered.

SPECIFICATIONS: Muaximum D.C. power in-
put: 75 watts. Power output in excess of 35 watts
CW, 30 watts peak AM phone. (Slightly less on 6

-;1 m RECEIVER. It makes good operat-
ing sense to team up this quality-engineered receiver
with the HT-40. In combination, these two units
will give you an excellent performing station for a
very modest investment.

FEATURES: You get complete coverage of all
amateur bands 80 through 6 meters, with extremely
high sensitivity and sharp selectivity. Unit has R.F.
stage; S-meter; antenna trimmer; and crystal cali
brator. Tuning ratio is 25 to 1.

meters.) Frequency bands: 80, 40, 20, 15, 10 and
6 meters.

TUBES AND FUNCTIONS: 6DQS5 power out-
put; 6CX8 crystal oscillator and driver: 12AX7
speech amplifier; 6DE7 modulator; silicon high
voltage rectifiers.

FRONT PANEL: Function (AC off, tune, standby,
AM, CW); Band Selector (80, 40, 20, 15, 10, 6);
Drive control: Plate tuning. plate loading, Crystal-
VFO; Grid Current; Meter; AC indicator light; R.F.
output.

REAR CHASSIS: Microphone gain; antenna co-
ax connector; remote control terminals; AC power
cord.

CONTROLS: Tuning; Antenna Trimmer; Cal Re-
set: Function (AC off, standby, AM/CW/SSB);
Band Selector; Cal on-off; R.F. Gain; Auto. Noise
Limiter on-off; Selectivity/BFO; Audio Gain: phone
jack: “S"-meter Adj.

TUBES AND FUNCTIONS: 6AZ8 tuned R.F.
amplifier and crystal calibrator; 6U8 oscillator and
mixer; 6BA6 1650 kc. I.F. amplifier and BFO; 6T8A
2nd detector, AVC, ANL and Ist audio; 6AWSA
audio power amplifier and “S”-meter amplifier; (2)
silicon high voltage rectifiers.

Both units available fullv wired and factory tested.

’b m DELUXE VFO. A hcterodyne-type VFO for all amateur bands, 80
through 2 meters. A 30 to | tuning ratio provides precision tuning.

FEATURES: Illuminated dial. Built-in spotting switch. Self-powered crystals
supplied for 80 through 10 meters. (Crystals for 6 and 2 meters available from
Hallicrafters.)

OUTPUT FREQUENCY RANGE: 3.5 Mc. to 4.0 Mc.. 7.0 Mc. to 7.5 Mc,, 8.0
Mc. to 8.222 Mc.. and 8.333 Mc. to 8.833 Mc.

POWER SOURCE: 105V AC to 125V AC, 60 cycles.

TUBE COMPLEMENT: VFO and crystal oscillators, 6U8; mixer, 6BA7; out-
put, 6AQS5; voltage regulator, OA2.

PHYSICAL DATA: 7" wide x 5" high x 82" deep. Shipping weight: 8 Ibs.

The new ideas i1



Time-proven, value-proven
neral coverage receivers

'Z’ m RECEIVER. World’s most popular
short wave receiver! Provides dependable per-
formance in standard broadcast and three short
wave bands. New, three-way antenna system for
maximum flexibility. Clean, compact “look” of
performance on the outside too!

FEATURES: Coverage of 540-1650 kc. plus
short wave from 1650 kc. through 31 Mc.; Electri-
cal bandspread; slide-rule dial with imprinted
guide to frequencies of foreign, gov't., aviation,
etc.; Three-way antenna system — built-in, high-
gain ferrite loop for AM, 45" collapsible whip,
plus terminals for long wire or doublet antenna,
all bands; Front panel BFO/sensitivity control;
built-in 5” speaker; front-panel headphone jack
automatically disables speaker.

FRONT PANEL CONTROLS: Main Tuning;
Bandspread Tuning; Band Switch; Audio Vol. AC
Off; BFO/Sensitivity.

TUBES AND FUNCTIONS: 12BE6 converter;
12BA6 1.F. amplifier/BFO; 12AV6 Ist audio,
AVC and detector; 50CS power amplifier. Selen-
jium rectifier. Thermistor heater regulator. Two
dialdlamps. 105-125V AC/DC at 30 watts. U/L
listed.

PHYSICAL DATA: Gray steel cabinet with
bright chrome trim, black dial. Size: 13%2" wide
by 5% " high by 834" deep. Shipping wt.: 113 Ibs.

'l:’ m RECEIVER. Most versatile re-
ceiver of all' Has everything you need for all-
around listening. Beautifully styled. Compactly
built—time-proven,

FREQUENCY COVERAGE: 540 kc.—34 Mc.—
Band 1: 538 kc.-1580 kc.—Band 2: 1720 kc.-4.9
Mc.--Band 3: 4.6 Mc.- 13 Mc.—Band 4: 12 Mc.-
34 Mc. Bandspread dial is calibrated for the 80,
40, 20, 15 and 10 meter amateur bands. Inter-
mediate frequency: 1650 kc. and 51 kc.

TYPE OF SIGNALS: AM/CW/SSB.
FEATURES: Selectable side band operation.
“Tee-Notch™ Filter. Notch depth control. An-
tenna trimmer. 100 kc. crystal calibrator. Logging
dials. Full precision gear drive. Second conversion
oscillator crystal controlled — temperature com-
pensation of high frequency oscillator. Phono jack.
Socket for D.C. and remote control.
CONTROLS: Pitch control, reception, stand-by,
phone jack, response control (upper and lower side
band selector), antenna trimmer, notch depth, cali-
brator on-off, sensitivity, band selector, volume,
tuning, AVC on-off, noise limiter on-off, band-
spread, selectivity.

AUDIO OUTPUT IMPEDANCE: 3.2/500
ohms: AUDIO POWER OUTPUT: 1.5 watts with
10% or less distortion. POWER SUPPLY: 105/
125 V., 50/60 cycle AC.

TUBE COMPLEMENT: 6CB6 R.F. amplifier;
6A U6, Ist converter; 6C4, H.F. oscillator; 6BA6,
2nd converter; 12AT7, Dual crystal second oscil-
lators; (2) 6BA6, 50 kc. and 1650 kc. 1.F. ampli-
fiers; 6BJ7, AVC-DET-ANL; 6SC7, Ist audio and
BFO; 6K6, Power output; 5Y3, Rectifier; OA2,
Voltage regulator; 6C4, 1.F. amplifier—(51 kc.);
6AUG6, 100 kc. crystal marker.

PHYSICAL DATA: Gray black steel cabinet
with brushed chrome knob trim, patterned silver
back plate and red pointers. Piano hinge top. Size
183%” wide x 82" high x 10%” deep. Shipping
weight approximately 42 lbs. (U.L. approved).

'b m RECEIVER. An all-purpose re-

ceiver with many of the most wanted features
originally designed for the higher priced equip-
ment.

FREQUENCY COVERAGE: Broadcast Band
540-1680 kc plus three short wave bands cover
1680 kc—34 Mc.

FEATURES: Slide rule bandspread dial calibrated
for 80, 40, 20, 15 and 10 meter amateur bands
and 11 meter citizens' band. Separate bandspread
tuning condenser, crystal filter, antenna trimmer,
“S" Meter, one R.F., two L.F. stages.
INTERMEDIATE FREQUENCY: 455 kc.
TUNING ASSEMBLY AND DIAL DRIVE
MECHANISM: Ganged, 3 section tuning capaci-
tor assembly with electrical bandspread. Circular
main tuning dial is calibrated in megacycles and
has 0-100 logging scale.

AUDIO OUTPUT IMPEDANCE: 3.2 and 500
ohms.

TUBE COMPLEMENT: Seven tubes plus one
rectifier: 6SG7, R.F. amplifier—6SA7, converter
-6SG7, Ist 1.F. amplifier—6SK7, 2nd 1.F. ampli-
fier—6SC7. BFO and audio amplifier—6K6GT,
Audio output—6H6, ANL-AVC-detector—6Y3GT,
rectifier.

AUDIO POWER OUTPUT: 2 watts.

POWER SUPPLY: 105/125 V., 50/60 cycle AC.
PHYSICAL DATA: Gray steel cabinet with
brushed chrome trim. Size 18%” wide x 8" high
x 10v4” deep. Shipping weight approximately 32
1bs.

(D m RECEIVER. Features the same basic
performance characteristics as the SX-110 (above)
without the "S” meter, antenna trimmer and
crystal filter. Speaker built in

.ormmunications are born at... ba//icraﬁefs



MILLEN NO. 90651
GRID DIP METER

The No. 90651 MILLEN GRID DIP METER is compact ong
completely salf contained. lhe AC power supply i35 o
the ‘“transformer’” type. The drum diol has seven caib
broted uniform length scales from 1,7 MC to 300 MC witt
generous over laps plus an orbitrory scole for use witl
special opplicotion inductors. Internol terminol strip per-
mits bottery operotion for ontenno meosurement,

No. 90651, with tube.. .. .- S

Additiono! Inductors for Lower Frequencies
No. 46702 — 925 to 2000 KC .
No. 46703 — 500 to 1050 KC .
No. 46704 — 325 to 600 KC .
No. 46705 — 220 to 350 KC .

TONE MODULATOR — The No. 90751 Tone Modulotor is @ small
pockoge containing o tronsistor oudio oscillotor ond its mercury bottery,
which plugs inte the phone jack of o Grid Dip Meter to modulote
the signol ot opproximotely 800 cycles for opplicotions requiring o
moduloted signol. Dimensions: only 2% x 1%s x 1%, in.

No. 90751, less bottery " e A———

AUDIO CLIPPER — The No. 75016 Audio Clipper is a smoll
plug-in symmetrical type clipper with self-contained mercury botteries,
It moy be used to clip noise for C-W reception as well os for A-M
or SSB, or it moy be used to clip o sine wove input fo form o square
wave output. Dimensions: only 2% x 1%s x 1% in.

Na. 75016, less batteries ..........cooooviiiiiioiiiieee e

ANTENNA BRIDGE — The Millen 90672 Anfenno Bridge is on
occurote ond sensitive bridge for meosuring impedances in the ronge
of 5 fo 500 ohms {or 20 to 2000 ohms with bolun) ot rodio frequencies
up to 140 mc. The varioble element is on especiolly designed differen-
tial vorioble capacitor copoble of high accurocy ond permanency of
colibrotion. Reodily driven by No. 90651 Grid Dipper.

No.. 90672

BALUNS ~—— The No. 46672 {1 for eoch omateur bond) wound
8olun is on accurate 2 to | furns rotio, high Q outo tronsformer with
the residuol reoctonces tuned out ond with very tight coupling between
the two holves of the totol winding. The points of series ond porallel
fesononce ore selected so thot eoch Bolun provides on occurote 4 to 1
impedance ratia over the entire band of frequencies for which it was
designed. Suitable for use with the No. 90672 Antenna Bridge ar
medium power tronsmitters.

No. 46672:80/40/20/15/10 ......ooeiuimimnnrennsecteseesieecteeieeee e -
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HIGH VOLTAGE POWER SUPPLY — The No. 90281 higt
voltoge power supply hos o d.c. output of 700 volts, with moximuyn
current of 235 mo. In oddition, o.c. filoment power of 6.3 volts o
4 omperes is olso avoiloble so thot this power supply is on ideol uni
for use with tronsmitters, such os the Millen No. 90801, os we!l os
genero! loborotory purposes. The power supply uses two No. 81¢&
rectifiers. The ponel is stondord 834" x 19” rock mounting.

No. 90281, less tubes
REGULATED POWER SUPPLY — A compact, uncosed, regue

loted power supply, either for table use in the loborotory or for
incorporotion os on integrol port of lorger equipment. 250 v.d.c.
unreguloted at 115 ma. 105 v.d.c. reguloted ot 35 mo. Minus 105
v.d.c. reguloted bios at 4 ma. 6.3 v. o.c. ot 4.2 omps,

No. 90201, with tubes .........

HIGH FREQUENCY RF AMPLIFIER — A physicolly smoll unit
copoble of o power output of 70 to B5 wotts on Phone or 37 to 110
wotts on C-W on 20, 15, 10, 6 or 2 meter omoteur bonds. Pro-
vision is mode for quick bond shift by meons of the No. 48000 series
VHF plug-in coils. The No. 90811 unit uses either on 829-8 or 3E29.

No. 90811 with 10 meter bond coils, less tube ...............ccocceveevenne.
PHASE-SHIFT NETWORK —- A complete ond loborotory oligned

poir of phose-shift networks in o single compoct 2” x 175" x 4”
cose with chorocteristics so os fo provide o phose shift between the
two networks of 90° +1.3° over a frequency range of 225 cycles to
2750 cycles. Well adopted for use in either single sidebond tronsmitter
or receiver. Possible to obtoin o 40 db suppression of the unwonted
sidebond. The No. 75012 precision odjusted phase-shift network elimi-
notes necessity of complicoted Job equipment for network odjustment.

No. 75012




The No. 90923 oscilloscope is on extremely compoct (32
inches high} rock ponel generol purpose oscilloscope
utilizing the type 3XP — 3 x 11, inch rectongulor foce
tube. The No. 90923 is complete with verticol ond hori-
zontol omplifiers for bolonced deflection ond o very lineor
sweep generotor.

Minioture input terminols ore on both the front ponel ond
the reor for verticol-omplifier input, horizontol omplifier
input ond synchronizing input, The lineor sweep generotor
covers two cycles per second to 30 kcs. per second in seven
overlopping ranges. The trace is unusuolly shorp ond
bright due to 2040 volts occeleroting petentiol.

The No. 90923 is ideolly suited for mony opplicotions,
ond in porticular, for nroduction test, Its smoll ponel uses
up very little spoce in a test rock ond the mu-metol shield
oround the cothode roy tube shields it ogoinst mognetic
fields so thot the oscilloscope moy be used accuroteiy in
locotions with strong stroy mognetic fields. The cothode
roy tube is of the mono-occelerotor type in which the
electron beom is occeleroted ot the electron gun so thot
fietd distortions ore minimized ond excellent deflection
lineority is ochieved os well os o very uniform spot size
over the entire oreo which the beom scons,

MILLEN NO. 90923 RACK
MOUNTED OSCILLOSCOPE

MILLEN ONE INCH MODULE OSCILLOSCOPES — Minio-
turized, pockoged ponel mounhng cothode roy osulloscope designed
for use in instrumentotion in ploce of the conventionol '‘pointer type'’
moving coil meters uses the 17 tube. Ponel bezel motches in size and
type the stondard 2" square meters. Mognitude, phose displacement,
wove shope, etc. ore constontly visible on scope.

No. 90901, 1CP1, less tube . No. 90911, 1EP1, less tube ......
FLAT FACE OSCILLOSCOPE . 90905-B 5-inch Rock Mounting

Bosic Oscilloscope feotures include: bolonced deflection, front ponel
input terminols, reor ponel input terminols, ostigmotism control, blonk-
ing input terminols, flot foce precision toleronce Dumont SADPI tube,

BASIC OSCILLOSCOPES — The No. 90902, No. 90903 ond
No. 90905 Rock Ponel Oscilloscopes, for two, three ond five inch
tubes, respectively, ore inexpensive bosic units comprising power sup-
ly, briltioncy ond centering controls, sofety feotures, mognetic shield-
ing, switches, etc. As o tronsmitter monitor, no odditionol equipment
or occessories ore required. By the oddition of such units os sweeps,
pulse generotors, omplifiers, servo sweeps, efc., oll of which con be
constructed on componion rack ponels, the ‘scope unit may be
expanded to serve ony conceivable industriol or loboratory applicotion.

'SCOPE AMPLIFIER — SWEEP UNIT __ Verticol ond horizon-
tol omplifiers olong with hordtube, sow tooth sweep generotor. Com-
plete with power supply mounted on o stondord 54" rock ponel.
No. 90921, with tubes e,

POWER SUPPLY FOR OSCILLOSCOPE — 750 volts d.c. ot 3
ma. ond 6.3 volts a.c. ot 600 mo. 117 volts 50-60 cycle input.
Designed especially for use with No. 90901 and No. 90911 one inch
instrumentotion oscilloscopes. 4% in. high x 174 x 2%. Octol plug
for input ond output. Entire ossembly including rectifier is encopsuloted.

No. 90202, Power Supply {compiete}

BEZELS FOR CATHODE RAY TUBES — Stondord types ore
of sotin finish block plostic. 5” size hos neoprene support cushion
ond green lucite filter. 3" ond 2” sizes hove integrol cushioning
No. 80075 {5") 80073 (3”) . 80072 (2”) ...... 80071 (17}
WORM DRIVE UNIT — Cos' oluminum frome moy be ponel
or bose mounted. Spring looded split geors to minimize bock losh,
Stondord rotio 16/1, Also in 48/1 on request,

No. 10000 — (stote rotio)

RIGHT ANGLE DRIVE — Exiremely compoct, with provisions
for many methods of mounting. ldeol for operoting potentiometers,
switches, etc., that must be locoted, for shori leods, in remote ports
of chossis. No. 10012

AMATEUR BAND MONITOR OSCHLLOSCOPE

A-M or SSB @ 3.5 to 54 Mc. 3
Blanks out on Stondby e
@ Individuol coil for each bond ‘

SCOPE -~ No, 90932 is o complete
oscilloscope for monitoring the modu g
lated r-f output of o tronsmitter. Built
in link-coupled tuned circuits cover oll
amoteur bonds 3.5 to 54 mc. All circuits e
ond accessories ore built-in. The mon)

tor will disploy the r-f envelope ond/or ‘ N
the tropezoidol monitoring pottern of % /
single side bond tronsmitters or ompli !0 !
tude moduloted tronsmitters. It shows - ﬂ-(*

the lineority or non-lineority of Cioss-8
r-f omplifiers, the porositic oscillo

tion, neutrolizotion, ond r-f output 2" round tube
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TUBE SOCKETS DESIGNED FOR APPLICATION —- MODERN
SOCKETS for MODERN TUBES| Long Floshover poth to chossis per-
mits use with tronsmitting fubes, 866 rectifiers, etc. long leokoge
path between contacts. Contocts ore type praven by hundreds of
millions already in government, commerciol ond broadcost service,
to be extremely dependaoble. Sockets moy be mounted either with
or without metol flonge. Mounts in stondord size chossis hole. Al
types hove borrier between contocts ond chossis. All but octol ond
crystal sockets also hove borriers between individuol contocts in
addition.

Voltage regulotor duol contoct boyonet socket, 33991 block phenolic
insulotion ond 33992 with low loss mico filled phenolic insulotion.

MILLEN TUBE SOCKETS

No Description No Description
33002—Crystol Socket 3/, ” x .125” 33004—4 Pin Tube Socket
33102—Crystol Socket .487” x .095” 33005—5 Pin Tube Socket
33202—Crystol Socket 13” x .125” 33006~—6 Pin Tube Socket
33302—Crystol Socket .487” x .050" 33008—8 Pin Tube Socket
33407—Minioture Socket only, ceromic.... 33991 —Socket for 991
33409—Noval Socket only, ceromic 33992—Socket for 991
33307—Miniature Socket, Shield, ceramic... 33207—829 Socket
33309—Novol Socket, Shield, ceromic. 33305—Acorn Socket
33405—S5 Pin Socket Eimoc

FLEXIBLE COUPLINGS —- The No. 39000 series of Millen *'De-
signed for Applicotion'’ flexible coupling units include, in oddition to
improved versions of the conventionol types, olso such exclusive orige
inol designs os the No. 39001 insuloted universol joint ond the No.
39006 ‘'slide-oction’ coupling {in both steotite ond bokelite insulotion).
The No. 39006 ‘''slide-oction'" coupling permits longitudinol shoft
motion, eccentric shoft motion ond out-of-line operotion, os well os
ongulor drive without bocklosh.

The No. 39005 ond 39005-B (high torque) ore similor to the No. 39001,
but ore not insuloted. The steotite insuloted No. 39001 hos o speciol
onti-bocklosh pivot ond socket grip feoture. All of the obove illys-
troted units ore for 4" shoft ond ore stondord production type units.
The No. 39016 incorporotes feotures which hove long been desired
in o flexible coupling. No Bocklosh — Higher Flexibility — Higher
Breokdown Voltoge — Smoller Diometer — Shorter length — Higher
Alignment Accurocy — Higher Resistonce to Mechonicol Shock — Solid
Insuloting Borrier Diophrogm — Molded os o Single Unit.

CERAMIC PLATE OR GRID CAPS — Soldering lug ond con-
toct one-piece. Lug eors onneoled ond solder dipped to focilitote each
combinotion ‘‘mechonicol plus soldered’ connection of coble.

No. 36001—%," No. 36002—3%" No. 36004—V,"
SAFETY TERMINAL —— Combinotion hiah voltoge terminol ond
thru-bushing Topered contoct pin fits firmly into canicol socket provid-
ing lorge oreo, low resistonce connection. Pin is swivel mounted in
cop to prevent twisting of leod wire
No. 37001, Block or Red
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No. 37501, Low loss

STEATITE TERMINAL STRIPS — Terminol ond lug ore one
piece. Lugs ore turret type ond ore free flooting so os not to stroin L4
ceromic on wide temperoture voriotions. Eosy to mount with series
of round holes. 1400 volt ond 3500 volt series.

POSTS, PLATES, AND PLUGS — The No. 37200 series, in-
cluding both insuloted ond non-insuloted binding posts with ossocioted
plotes ond plugs, provide vorious combinotions to meet most require.
ments. The posts hove coptive heods ond keyed mounting

The No. 37291 ond No. 37223 ore stondord in block or red with other
colors on speciol order. No. 37201, No. 37202, ond No. 37204 ond
No. 37222 ore ovoiloble in block, red, or low loss. The No. 37202 is
olso ovoiloble in steotite.

No. Description No Description
37201—Single plotes, pr .37212—Duol plug 0
37291 —Single plotes {topered), pr.37222—Non-insuloted binding pos
37202—Duol plotes, pr .37223—Insuloted binding posts.......
37204—Double dyol plotes, pr.

DIAL LOCK — Compoct, eosy to mount, positive in oction, does
not olter diol setting in operotion! Rototion of knob ''A'" depresses
finger ''B'" ond ''C"" without importing ony rotory motion to Dial.
Single hole mounted.

No. 10050

TUBE CLAMP — No. 33087 is eosy to use, eosy to instoll, effec-
tive in function, Avoiloble in speciol sizes for oll types of tubes. Single
hole mounting. Spring steel, codmium ploted.



ANEL DIALS — The No. 10035 illuminoted panel diol hos 12
v 1 rotio; size, 8Y2"” x 62 ”. Smoll No. 10039 hos 8 to 1 rotio; size,
" x 3V". Both ore of compoct mechonicol design, eosy to mount
nd hove totolly self-contoined mechonism, thus eliminoting bock of
anel interference. Provision for mounting ond morking ouxiliory
sntrols, such os switches, potentiometers, elc., provided on the No.
J035. Stondord finish, either size, flot block ort metol.

HAFT LOCKS — In oddition to the originol No. 10040 ond No.
J061 "'DESIGNED FOR APPLICATION'' shoft locks, we con olso
smish such voriotions os the No. 10062 ond No. 10063 for eosy
iumb operotion os illustroted obove. The No. 10061 instontly con-
srts ony ploin "'V, shoft’’ volume control, condenser, etc. from
ploin’' to "'shoft locked'' type. Eosy to mount.

DIALS AND KNOBS — Just o few of the mony stock types of
small diols and knobs are illustroted herewith, 10007 is 1%” diom-
eter, 10009 is 2% " ond 10008 is 3%;".

HIGH VOLTAGE INSULATED SHAFT EXTENSION —
No. 10061 shoft locks ond the No. 39023 insuloted high voltoge
potentiometer extension mountings ore avoiloble os o single integroted
unit — the No. 39024. The proper shoft length is independent of
the panel thickness. The stondord shoft hos provision for screw driver
adjustment. Special shoft arrongements are avoiloble for industriol
applications, Extension shoft and insulated coupling ore molded os o
single unit to provide occurocy of olignment ond eose of instollotion.

No. 39023, non locking type No. 39024, locking type ....

12000 and 16000 SERIES TRANSMITTING CONDENSERS
— Rigid heovy chonneled oluminum end plotes. isolontite insulotion,
»olished or ploin edges. One piece rotor zontoct spring ond connec-
ion lug. Compoct, eosy to mount with connector lugs in convenient
ocotions. Some plote sizes os 11000 series obove.

"he 16000 series hos some plote sizes os 04000 series. Also hos
onstont impedonce, heovy current, multiple finger rotor contoctor
» new design. Both 12000 ond 16000 series ovoiloble in single
ind double sections ond mony copocities ond plote spocing.

18000-29000 SERIES VARIABLE AIR CAPACITORS —
‘Designed for Applicotion,'' double beorings, steatite end plotes,
.odmjum or silver ploted bross plotes. Single or double section
022" or .066” oir gop. End plote size: '%,” x 4”. Rotor plote
odius: ¥ ”. Shoft lock, reor shoft extension, speciol mounting
srockets, etc., to meet your requirements. The 28000 series hos
emi-circulor rotor plote shope. The 29000 series hos opproximotely
troight frequency line rotor plote shope. Prices quoted on request.
Aony stock sizes.

NEUTRALIZING., CAPACITOR — Designed originolly for use
n our own No, 90881 Power Amplifier, the No. 15011 disc neutrol-
zing capocitor has such unique feotures as rigid chonnel frome,
horizontol or verticol mounting, fine thread over-size leod screw
with stop to prevent shorting ond rotor lock. Heovy rounded-edged
solished oluminum plotes ore 2” diometer. Glozed steatite insulotion.

Joo  NE0UY oo r TRy e et

04000 and 11000 SERIES TRANSMITTING CONDENSERS
—— Another member of the ''Designed for Applicotion'’ series of trons-
mitting vorioble oir copocitors is the 04000 series with peok voltoge
rotings of 3000, 6000, ond 9000 volts, Right ongle drive, 1-1
rotio. Adjustoble drive shoft ongle for either verticol or sloping
panels. Sturdy construction, thick, round-edged, polished oluminum
plotes with 13" rodius. Constont impedonce, heovy current, multiple
finger rotor contoctor of new design. Avoiloble in oll normol
copocities.

The 11000 series hos 16/ rotio center drive ond fixed ongle drive
shoft,

PERMEABILITY TUNED CERAMIC FORMS — !n oddition to
the popular shielded plug-in permeobility tuned forms, 74000 series,
the 69040 series of ceramic permeability tuned unshielded forms
ore ovoiloble os stondard stock items. Winding diometers ovoiloble
from 34" to 2" ond winding spoce from 32" to 14",

No. 69041 —(Copper Slug). .. No. 69052—(lron Core)..
No. 69042—(lron Core)... . . 69054—(Iron Core).
No. 69043—(Copper Slug . 69055—(Copper Slug)
No. 69044—(Iron Core}.... . 69056—(iron Core)..
No. 69045—(Copper Slug) . 69057—(Copper Slug
No. 69046—(lron Core}.... . 69058—(Iron Core)..
No. 69047—(Copper Slug). . 69061 —(Copper Slug).
No. 69048—{Iron Core). ... . 69062—(lron Core)
No. 69051 —(Copper Slug).
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MACHINED FROM SOLID BARS OF EXTRUDED BRAS!

Modern demands for miniature precision, high Q variablt
air dielectric copacitors with high reliobility require tha
all of the stotor plotes be mochined from a solid block a
bross ond that all of the rotor plates be machined fram ¢
solid black of bross. Staked, saldered, or washer-spacec
types of construction are odequate for larger capacitar
with wider cir gaps but are entirely inadequate for minia
ture high reliability copacitors for use af high frequencies
The stator terminal is an integral port of the statar. Thi:
results from exliruding the exdct shape required. The rotlal
shaft is an integral part of the rotar, thus alignment o'
shaft with rator is perfect and there are na pins al
press fits.

Special copacitors which con be monufoctured wusing al
or part of the tooling for standard capocitars are designec
and maonufactured to arder.

TRANSMITTING TANK COILS — A full line — all populor
wottages for oll bonds. Send for special cotolog sheet.

Nos. 42000, 43000, 44000, 48000.

TUNABLE COIL FORM — Stondard octal base of low loss mica-
filled baokelite, polystyrene 2" diometer coil form, heavy oluminum
shield, iron tuning slug of high frequency type, suitoble for use up ta
35 mc. Adjusting screw protrudes through center hole of standord
actol socket.

No. 74001, with iron core..
No. 74002, fess iron core

RF CHOKES — Many have copied, few have equalled, and none
have surpossed the genuine originol design Millen Designed for Appli-
cotion series of midget RF Chokes. The more popular styles now in
constont production ore illustrated herewith. Special styles ond vorio-
tions to meet unusuol requirements quickly furnished.

No. 34100 — 2.5 mh., 250 mo..... No. 34105 — 1.0 mh., 300 ma..

No. 34104 — 2.5 mh.

No. 34101 — 2.5 mh., 250 mo.. . Na.
No. 34102 — 2.5 mh., 250 ma..... No.
No. 34103 — 2.5 mh., 250 ma.. .. No.

250 mo..... No. 34109 — 1.0 mh., 300 ma.....

MILLEN COIL FORMS — Mode of low loss mico filled brown
bokelite. Guide funnel mokes for eosy threading of leads through pins.
No. 45000...... ...

No. 45004. R
No. 45005
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SPECIAL RF CHOKES — Figures 1 ond 4 illusirote special type
of RF chokes availoble on order. The popular 34300 and 34200 serie
are shown in figures 2 and 3 respectively.

OCTAL BASE AND SHIELD — Llow loss phenolic base witl
octol socket plug and oluminum shield con 17 x 17/ x 3'%s.
NG, 74400, oottt

MINIATURE POWDERED IRON CORE RF INDUCTANCES —
The No. J300 — Minioture powdered iron core inductonces. 0.107 i
dia. x 3 in. long, Inductances from 3.3 microhenries to 2.5 milli
henries +5%. EIA stondord volues plus 25, 50, 150, 250, 350, 500
and 2500 microhenries. Three loyer solenoids from 39 to 350 micro
henries. V4 in. wide single pi from 360 to 2500 microhenries. Specio
coils on order.

PHENOLIC FORM RF INDUCTANCES — The No. 34300 In-
ductonces — Phenolic coil form with axiol leods. Inductances from
0.15 microhenry to 2.5 millihenries + 5%. EIA stondord values plus
25, 50, 150, 250, 350, 500, ond 2500 microhenries. Solenoids fram 0.15
to 16 microhenries. Single pi from 18 to 300 microhenries. Multiple
pi for higher inductances. Forms 73;” dia. x 74 in. lang, ¥%s” x %",
Ya” x %", ond Va” x 1”. Speciol coils on order.

MINIATURE IF TRANSFORMERS — Exiremely high Q —
approximately 200 — Variable Coupling — (under, criticol, and over)
with olt adjustments on top. Smoll size 1%4” x 1%s” x 17/a” Molded
terminal bose. Air capocitor tuned. Coils completely enclosed in cup
cores. Tapped primary ond secondary. Rugged construction. High
electricol stability.

Na. 61455, 455 ke. Universol Trons...
No. 61453, 455 ke. BFO.
No. 61160, 1600 kc. Universal Trons....... y
No. 61163, 1600 ke. BFO.............
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MINIATURIZED COMPONENTS

DESIGNED for APPLICATION miniaturized components
developed for use in our own equipment such as the 90901 Oseillo-
scope, are now available for separate sale. Many of these parts
are similar. in most details except size, to their equivalents in our
standard component parts group. In certain devices where com-
plete miniaturization is not paramount, a combination of standard
and miniature components may possibly be used to advantage.
For convenience, we have also listed on this page the extremely
small gized coil forms from our standard catalog.

.

CODE DESCRIPTION

A001  Bar knab for Va'’ shaft. V2’ high by %’ leng.

A006 Fluted black plastic knob with brass insert for %4’/ shaft.
14’* high by %'’ diameter.

4! black plastic dial knob with brass insert for Y5’/ shaft.
%’! diameter dial. %¢’’ high.

V4’’ black plostic knob. Same as no. AOO7 except for style,
Right angle drive far 1’’ shafts. Single hote mounting.

17 bor diol for %'’ shaft. %2'* high. 180° or 280° dials far
clockwise or counter-clockwise ratation.

17 fluted knob dial for Y4’/ shaft. /2’ high. Same dial plates
as no. AQT4,

1%’ diameter fluted black plastic knab for Y4’/ shaft.

Knob, same as no. AQO7 except with %'’ diameter skirt.
Knob, same as na. AO07, but without dial.

Miniature metal index far miniature dials.

Miniature dial lock,

Shaft lock for Ve’! diameter shaft. %’’~32 bushing. Nickel
plated brass.

Shaft lock with knurled locking nut.

Shaft bearing for %'’ diameter shafts. Nickel plated brass,
Fits %4’/ diameter hole.

A007

A008
A012
A014

A015

A017
A018
A019
A021
A0S0
A061

A062
A066

CODE
E001

E201
E202
E212
E222
E302A

DESCRIPTION
Steatite ceramic standoff or tie-paint. Integral mounting
eyelet, 0.205’/ overall diameter.
Black or red plastic binding post plates for Na. £222.
Black or red plastic plates for two binding posts spaced 2’’,
Black or red plastic plug for two binding pasts spaced Y2'’,
Metal binding past with jack top.
to E306A Steatite ceramic terminal strips. %s'’ wide. Ter-
minals spaced %'’ an centers. Screw type or salder type
thru-terminals.

1300-3.3 to J300-2500 Complete line of miniature inductances

M001

M003
M004

M00S5
MO006
Mo08
Mo17
M023

Mo24
69043

69044

3.3 to 2500 microhenries. %’’ long. Diameter 0.115°' to
0.297.

Insulated universal joint style flexible caupling for 4’ dia.
shatfrs,

Salid caupling for %'’ dia. shafts. Nickel plated brass.
Universal joint style flexible coupling for Y4'’ diameter shafts,
Inverted hubs for shart length. Not insulated.

Universal jaint style flexible coupling for Y4’/ diameter shafts,
External hub for maximum flexibility. Not insulated.

Universal joint style flexible caupling far Ys’’ diameter shafts,
Spring finger. Steatite ceramic insulation.

Plastic insulated coupling with nickel plated brass inserts for
%'/ diameter shafts.

Plastic insulated flexible coupling for Y4’/ diameter shafts.
174" long by %44’ diameter. Bronze yoke.

Insulated shaft extension for “’’-32 bushing and Y3'’ shaft
For mounting sub-miniature potentiometer.

Locking insulated shaft extension similar to no. M023.
Steatite ceramic coil form. Adjustable core. Winding space
Va4’ diameter by 1%’/ fong. Mounting 4-40 hale.

Steatite ceramic coil form. Adjustable care, Winding spoce
0.187'' diameter by %'’ long. No. 10-32 mounting.




FOR EVERY APPLICATION

IMMEDIATELY AVAILABLE —FROM STOCK

Over 1,000 items to cover virtually every electronic application. . . . 400 Hermetic items,
proved to MIL-T-27A, efiminate costly test delays. . . . Highest rehahlhty in the field. .
Immediately available from your local distributor. Write for catalog.
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Collins KWM-2 SSB Transceiver

This versatile single sideband transceiver serves
both your fixed station and mobile needs on
any fourteen 200-kc bands between 3.4 mc and
29.7 mc (except 5.0 —6.5 mc). Crystals are
provided for all HF bands except 10 meters
where one crystal is supplied with provision
for two additional crystals. Now you can move
your ham station from the desk to the mobile
mount in your car in minutes.

The compact, lightweight KWM-2 provides
ample power on 80 through 10 meters with
175 watts PEP input on SSB, or 160 watts on
CW. With a two-tone audio keyer and a con-
verter unit, the transceiver may be adapted for
RTTY use.

Filter-type SSB generation, Collins permeability-
tuned oscillator, crystal-controlled HF double
conversion oscillator, VOX and anti-trip cir-
cuits, automatic load control, and RF inverse

feedback are top features of the KWM-2.

The Collins 2.1-kc Mechanical Filter, RF amp-
lifier, tuned circuits and several tubes perform
the dual role of transmitting and receiving. CW
break-in and monitoring sidetone circuits are
built in. Four plugs in the mobile mount con-
nect the KWM-2 automatically. A connector
provides for antenna selection or loading coil
selection for mobile operation.

The KWM-2 is easy to operate. The planetary
20-kc-per-turn knob allows accurate tuning.
One-kc divisions on all bands provides ease of
tuning and meeting schedules on frequency.
Includes 100-kc crystal calibrator.

The KWM-2 weighs 18 Ibs. 3 oz. and meas-
ures 73%4” H (including legs), 143%4” W, and
1314” D. Mounts, accessories and power sup-
plies are available for 12-v dc, and 115- and
230-v ac operation.
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THE COLLINS S/LINE
System Engineered to Give
You the Finest in Fixed
Station SSB Performance

For the advanced radio operator who wants the
only system engineered fixed station available,
Collins offers its famous S/Line. Based on a
systems concept, each unit of the S/Line aug-
ments the others, giving you a complete single
sideband station.

With the receiver and transmitter intercon-
nected, the two may be operated as a trans-
ceiver. A frequency control switch provides for
separation of transmit and receive tuning.

Finished in gray tones, with clean, smooth lines
and front panels of dark gray simulated leather,
Collins S/Line is equally welcome in your ham
shack, den or family room. Each time you go
on the air with a complete Collins S/Line, you
are assured of the cleanest, clearest signal on
the amateur bands.




The 32S-1 is an SSB or CW transmitter with
a nominal output of 100 watts between 3.4 and
29.7 mc (except 5.0 to 6.5 mc). Crystals fur-
nished cover HF amateur bands and 200 kc on
10 meters. Input power is 175 watts PEP on
SSB or 160 watts on CW.

Features built into the 32S-1 include Mechan-
ical Filter-type sideband generation; stable,
permeability-tuned VFO; crystal-controlled HF
oscillator; RF inverse feedback for better linear-
ity; automatic load control for higher average
talk power, and protection against flat-topping.

For ac operation, the 51GF-2 Power Supply is
used with the 32S-1; for 12-v dc operation, the
MP-1 Power Supply may be used.

The 312B-4 provides a unitized control for
the S/Line or the KWM-2. It houses a speaker,
RE directional wattmeter with 200- and 2000-
watt scales, and switches for station control
functions.

The 758-3 provides SSB, CW and AM recep-
tion between 3.4 and 29.7 mc (except 5.0 — 6.5
mc) by selection of the appropriate HF hetero-
dyning crystals. Crystals furnished cover HF
amateur bands except the 10 meter band, where
one crystal is supplied plus provision for two
more.

Features incorporated in the 758-3 include dual
conversion with a crystal-controlled first hetero-
dyning oscillator; bandpass first IF; stable,
permeability-tuned VFO; RF amplifier designed
to minimize cross modulation products; 2.1-kc
Mechanical Filter and 200-cycle crystal filter;
excellent AVC characteristics; both product and
diode detector; rejection notch filter; manual
and crystal BFO, and AGC time constant con-
trol. The advanced design of the 758-3 includes
the use of only 150 volts on vacuum tube plates,
use of silicon diodes in lieu of conventional
high vacuum rectifier; and the choice of three
degrees of selectivity (also optional Mechanical
Filters for AM). Provision for obtaining power
from a dc power supply is also made.

With the new Collins 75S-3, you can be assured
of the finest amateur receiver available for recep-
tion of the CW, SSB, or RTTY modes.

The 75S-1, designed primarily for SSB, incor-
porates such features as Collins famous fre-
quency stability; dual conversion; 2.1-kc Mech-
anical Filter with provision for adding 500-cps
Mechanical Filter for CW; AVC system tailored
for SSB; silicon rectifiers, and provision for AM
reception.

30S-1 and New 30L-1 Linear Amplifiers

The 30S-1 is a completely self-contained, single
tube, grounded grid linear amplifier. Requiring
70 to 100 watts driving power (from the 328-1
or KWM-2), it provides the full legal power
input for SSB, CW or RTTY. The tube used
is the Eimac 4CX1000A. The 30S-1 may be
used on any frequency between 3.4 and 29.7 mc.
A special comparator tuning circuit allows tune-
up at low power to avoid exceeding the legal dc
input of 1 kw. Push button selection of either
linear amplifier or exciter output from the front
panel. Antenna relay included. Conservatively
rated.

The new compact 30L-1 Linear (the same
size as the famous KWM-2) provides for 1000
watts PEP input on SSB (500 watts average dc)
and 1000 watts average on CW, and has a self-
contained power supply. It is designed to be
driven by Collins KWM-1, KWM-2 or 328-1,
as well as from most other 70-100 watt
CW/SSB exciters. The new unit also features
RF inverse feedback; automatic load control;
silicon rectifiers and a high/low power switch.
Instant warm-up time. Automatic antenna
switching from exciter to amplifier included.

| Extended Frequency Versions of the §/Line

The 32S-1 and 758-3 are available in extended
frequency versions, designated the 758-3A and
328.2. The two differ from the original in that
an additional crystal board has been added
beneath the chassis. In this board is placed the
standard complement of ham band crystals nor-
mally received with the equipment. The upper
board is available for the placement of what-
ever additional crystals may be desired up to
a total of 14. A front panel switch is added to
allow switching between the two crystal boards.
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COLLINS S/LINE AND
KWM-2 ACCESSORIES

312B-5

302C-3 Directional Wattmeter — Measures forward
and reflected power on 200- and 2000-watt scales with
accuracy and without calibrating adjustments. Coupler
unit mounts separately from indicator-control box.
Power loss and mismatch introduced by the instru-
ment are negligible. Fixed or mobile applications.
351E Table Mounts — For mounting the S/Line and
KWM-2 and accessories on planes, boats, etc. May be
fastened to any flat surface. Front clamps attach to the
feet of the units to hold them securely.

351D-2 Mobile Mount — Provides secure mounting
for KWM-2 in most automobiles. Cantilever arms
fold out of the way when the unit is removed. Mating
plugs connect power, receive-transmit antenna, noise
blanker antenna, speaker and antenna control as
KWM-2 slides into place. Power Supply Cable
included.

DL-1 Dummy Load — A 100-watt resistive load for
all HF frequencies. Connects permanently in antenna
coax line. Front panel or remote switch allows selec-
tion of “antenna” or “load.” Provides easy comparison
of antenna SWR and non-band interference tune-up.
Will absorb 30L-1, 30S-1 outputs for short periods.
Choice of Type N or RCA antenna connectors.
312B-5 Speaker Console and External PTO —
Used with the KWM-2 in fixed station operation to
provide separation .of receive and transmit frequencies,
speaker, directional wattmeter, plus switching for func-
tional control of system. Styled to march KWM-2,
399C-1 Speaker and External PTO — Contains a
speaker and a PTO (as in the 312B-5).

136B-2 Noise Blanker — An accessory for the
KWM-2 for mobile operation. This noise blanker
provides effective reduction of impulse-type noise —
particularly ignition noise. Requires separate antenna
resonant at 40 mc. Properly installed, this 136B-2
can be the difference between operating and not oper-
ating when around other cars.

312B-3 Speaker — Contains a 5” x 7” speaker and
connecting cable. Styled to match receiver, transmitter.

516F-2 AC Power Supply — Operates from 115
v ac, 50-60 cps. Provides all voltage for the 32S-1
and KWM-2. Cabinet has provision for mounting a
speaker styled to match the KWM-2,

MP-1 Mobile Power Supply — A transistorized
inverter powered from a 12-v automobile, aircraft,
or boat storage battery to the voltages required for
operation of the KWM-1, KWM-2 or KWM-2A,
Wiring cable 1s normally supplied with 351D-2.
440E-1 Cable — For use with MP-1 when the
351D-2 mount is not used. 22’ long with plug to
match KWM-2 on one end; provision for solder
lugs on opposite end.

PM-2 Portable Power Supply — The new PM-2 is
compact, lightweight, and provides all voltages needed
for the KWM-2. Connects easily and quickly to rear
of KWM-2. Operates from either 115 v ac or 220
v ac at 50-400 cps to provide a completely portable
SSB and CW station. Contains a small speaker. The
PM-2 and KWM-2 may be carried in the CC-2
carrying case, with a combined weight of less than
45 pounds.

MM-1 Mobile Microphone — A dynamic micro-
phone designed to fit comfortably in your hand. A
5" length of coiled cord and attached PJ-068 is sup-
plied with the 22-ounce microphone. For use with
the KWM-2 or the S/Line. Push-to-talk switch.
Hanger bracket furnished. Brushed aluminum finish.
MM-2 Boom Microphone — A high-impedance
reluctance microphone/single earphone combination
for fixed or mobile operation. PTT not required;
operates with VOX control. Sponge-padded headband
clasps head firmly but lightly. Microphone boom and
ear pipe adjustable for proper fit. Cord and attached
plugs furnished.

CC-2 Carrying Case— Specially designed Samsonite
Silhouette case for the KWM-2/PM-2 or 30L-1.
Attractive molded Royalite interior protects equip-
ment against rough handling. Two spare pockets.
MM-3 Boom Microphone — A high-impedance
boom mike which has the same characteristics as the
MM-2 except that there is no earphone built into the
headset of the MM.-3. Ideal for fixed station use where
freedom of movement is desired.

SM-1 Desk-Top Microphone — A high-impedance,
dynamic mike with styling and output level to match
S/Line and KWM-2, Satin aluminum finish. Five-foot
coiled cord and attached PJ-068 plug furnished.
351R-1 Rack Adapter — Matching gray rack panel
with hardware for mounting 75S-1, 32S-1, KWM-2
or 30L-1. Supporting shelf holds unit securely.
351R-2 Rack Adapter — Marching gray rack panels
with hardware for rack mounting S/Line and KWM.2
accessories, 516F-2, 399C-1, 312B-4 and 312B-5. Sup-
porting shelf holds unit securely.

399B-4 Novice Adapter — Plugs into 32S-1 to pro-
vide four crystal-controlled channels for novice oper-
ation of 32S-1. Crystals not furnished. Removal of
one 6146 reduces power of 32S-1 to proper level.
399B-5 Novice Adapter — Plugs into KWM-2 to
provide four crystal-controlled channels on transmit.
Receiver remains PTO tuned. Crystals not furnished.
Removal of one 6146 reduces power of KWM-2 to
proper input for novice use.

For further information on the Collins S/Line
and accessories, see your nearest authorized
Collins distributor or write: Amateur Sales,
Collins Radio Company, Cedar Rapids, Iowa,
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for the facts!

No matter what your field in elec-
tronics, having a working knowl-
edge of plasmas is greatly to your
advantage. Why? Because plasmas

are becoming increasingly important
in electronics research and application.

Think of the major new developments in more than 15 definitive papers
5 this field. Scientists are using gaseous covering the following areas
&f@ plasmas to convert heat directly into elec- of plasma research
N ; tricity. Will this affect your work? Of course and application:

it will! Others are designing new vacuum pumps,
again with gaseous plasmas helping to increase effi-
ciency. Do you see the impact this will have on vacuum

tubes, on a whole host of electronics products?

Fundamental plasma processes

Applications to communications

Much specialized research has been done on gaseous
plasmas in the last few years. Much more is being planned. To
catch up with it, you'd have to read a mass of technical
papers. weed through conflicting theories, and often find at
the end that the research is not pertinent to your work at all.

Electric power generation

Propulsion systems

O h W N =

Low density plasma explora-

Realising this . . . tions
Proceedings of the IRE devotes its entiye December issue Generation and amplification of
to a survey of plasma research and findings to date . . . illations in plasm
More than 15 technical papers, each one written by an au- oscillations in plasmas
thority, will spell out what plasmas are, how they behave, : i r
what they can do. Guest editor is Dr. E. W. Herold, Vice 7 Diagnostic procedures
President, Research, Varian Associates. i

o

i
Every special issue of Proceedings in the past i The Institute of Radio Engineers
has remained a definitive reference work for years. 1 East 79th Street, New York 21
Many were sold out almost immediately. If you
are not a member of the IRE, make sure of your Please send me the December 1961 issue of Proceedings of the IRE,
copy of the December special ’issue on plasmas by containing a survey of the research carried out on plasmas.

sending in the coupon immediately. D Enclosed is $3.00 (for non-members only).*

Enclosed is company purchase order.
*Extra copies to IRE members, $1.25 each (limit: 1 extra to 2
member).

Proceedings of the IRE

NAME..... e
The Institute of Radio Engineers COMPANY. S =
1 East 79th Street, New York 21 ADDRESS.
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VIKING st

ADVENTURER—Self-contalhed . .. 50 watts CWinput. .. rugged 807
transnutling tube . . . instant bandswitching 80 through 10 meters.
Crystal or external VFO control—wide range pi-network output—timed
sequence keying. With tubes, less crystals.

Cat.No.240-181-1Kit. . ... .............. Net$ 5495

NAVIGATOR—40 watts CW input . . . also serves as a flexible VFO
exciter. 6146 final amplifier tube—bandswitching 160 through 10
meters. Built.in VFO or crystal control. With tubes, fess crystals.

Cat. No, 240-126-1 Kit . . “ et ieeeeea ... Net$149.50
Cat. No. 240-126-2 Wired, tested . . . ., ........Net$199.50

CHALLENGER—70 watts phone input 80 through 6; 120 watts CW
input RO through 10 . .. 85 walts CW on 6 mieters. 1wo 6DQBA tinal
amplifier tubes. Crystal or external VIO conlrol—TVI suppressed—
wide range pi-network output. With tubes, less crystals.

Cat. N0.240-182-1Kit . ... ...............Net$114.75
Cat. No. 240-182-2 Wired, tested . . . .. ........ Net $154.75

6N2—Rated 150 watts CW and 100 watts phone —instant bandswitch-
ing coverage 6 and 2 meters. Fully TVl suppressed—use with ''Viking
f, 1", ““Ranger |, II'", “'Valiant'* or similar power supply/mcdulators.
Uperates hy crystal contro! or external VFO with 8:9 ruc. output. with
tubes, less crystals.

Cat. No. 240-201-1Kit . ..................Net$129.50
Cat. No. 240-201-2 Wired, tested . . . .. ... ... . . Net $169.50

10 METER ‘"MESSENGER" —A compact, superbly.engineered trans-
ceiver. |deal for fixed location or mobile operation. Completely Crystal
controlled, the 10-Meter ‘“Messenger'’ contains 10t ubes (including
rectifier). Instant selection of five frequencies in the range of 29.4 to
7 mcs., within a 300 kc. segment of the 10-meter band. Super-
heterodyne receiver has excellent sensitivity and selectivity. ANL,
AVC—positive action ''squelch’ . . . wide range pi-L network output
. . . push.to-talk ceramic microphone! Transmitter section uses a
7054 crystal oscillator coupled to a high gain 7061 final amplifier—
delivers a clean, crisp, well modulated signal! Unit is light weight,
easy to install. With power cords, tubes, microphone and 29,640 kc.
crystals for National Calling and Emergency Frequency.
Cat. No. 242-201 115V AC only . “eeese.a. Net $129.75
Cat. No. 242-202 115V AC/6V DC. v e eesa.. Net $139.75
Cat. No, 242-203 115V AC/12V DC . Ceveree.. Net$139.75

10 METER **PERSONAL MESSENGER"” —Compact, hand-held crystal
controlled transceiver. Available in 100 millwatt or 1 watt output
madels. Coitains eleven transistors and four diodes. Unit 1s flexihla
and casy to uperaie. Superhoterodyne receiver with exclusive tuned
RF amplifier gives twice the sensitivity and more than 40% increase
in range over similar type units with conventional circuitry. Both
transmitter and receiver sections have staggered tuned circuits for
frequency coverage from 29.450 mc. to 23.700 mig. w|||'lum retuming
any porlivn of elther section. Powertul two.stage transmitter punches
signal home even at extreme ranges—delivers higher power output
than similar units with same rated input! Shaped high output *‘push-
pull’ audio provides unmatched intethigibility and razor-sharp voice
reproduction for 100% copy! For operation with penlight ceils or
rechargeable nickel cadmium batteries. Accessories, in addition to
those listed below, include earphone and plug, car cigarette lighter
adapter.
Cat. No. 242-103 10 Meter ‘‘Personal Messenger', 100 milliwatt,
with 29.640 crystal, B penlight cell'‘battery case . . . Net $109.50
Cat. No. 242-104 10 Meter ‘‘Personal Messenger', 1 watt, with
29.640 crystal, B penlight cell battery case...Netto be Announced
Cat. No. 251-806 Leather carrying case and strap . . . . Net $8.50
Cat. No. 230-804 Rechargeable nickel cadmium battery, Plugs into
115V ACoutlettorecharge . . . ... ... ....... Net $19.95

RANGER Il—Now—a new version of the popular 75 watt CW or 65
watt AM ‘Ranger'’. The ‘‘Ranger !I'' transmitter also serves as an
RF/audio exciter for high power equipment. Completely self.con.
tained instant bandswitching 160 through 6 meters! Operates by
built-in VFO or crystal control. High gain audio-timed sequence key.
ing, TVl suppressed. Pi-nelwork antenna load matching from 50 to
500 ohms. With tubes, less crystals.

Cat. No, 240-162-1 Kit . ... ..., «e++ ... Net$249.50
Cat. No. 240-162-2 Wired, tested . . . . . . Net $359,50

VALIANT—275 watts input CW and SSB (P.E.P, with auxiliary SSB
exciter) 200 watts phone. Instant bandswitching 160 through 10
meters—built-in VFO or crystal control. Pi-network output matches
antenna loads from 50 to 600 ohms. TVI suppressed—timed se-
quence keying—built-in fow pass audio filter—self-contained power
supplies. With tubes, less crystals.

Cat. No. 240-104-1 Kit . . . ... ... .. Tk g . . Net $349.50
Cat. No. 240-104-2 Wired, tested . , . . .. .. ... .. Net $439.50

FIVE HUNDRED—Full 600 watts CW—500 watts phone and SSB
(P.E.P. with auxiliary SSB exciter). Compact RF unit designed for
desk-top operation. All exciter stages ganged to VFO tuning—may
also be operated by crystal control, Instant bandswitching 80 through
10 meters—TVI suppressed—high gain push-to-talk audio system.
Wide range pi-network output. With tubes, less crystals.

Cat. No. 240-500-1 Kit . .. ....... b Bk b . . Net $749.50
Cat. No. 240-500-2 Wired, tested . . . . . ... e+ - .- Net $949.50

Write for FREE 4-page

. color brochure describ-
¢WW ing "Messenger”, "Per-

sonal Messenger', an-

22 tennas and accessories ! E. F. JOHNSON COMPANY



Choice Among Nation's Amateurs!

"COURIER"”—Rated a solid 500 watts P.E.P.
input with auxiliary SSB exciter as a Class B
linear amplifier; 500 watts CW or 200 watts
AM linear. Self-contained desk-top package—
continuous coverage 3.5 to 30 mcs. Drive re-
quirements: 5 to 35 watts_depending on
mode andfrequencydesired. TVisuppressed.

“THUNDERBOLT"”—The hottest linear am-
plifier on the market—2000 watts P.E.P.
(twice average DC) input SSB; 1000 watts
CW; 800 watts AM linear. Continuous cover-
age 3.5 to 30 mcs—instant bandswitching.
Dnve requirements: approx. 10 watts Class
AB2iinear, 20 watts Class C continuous wave.
With tubes and built-in power supp y.

black and three-drawer pedestal . .

The world at your fingertips!

VIKING "KILOWATT" AMPLIFIER—The only trans-
mitter that provides maximum legal power in all
modes—SS
final amplmer operation provides plate circuit effi-
cienciestn excess of 70%with une qualled broadcast-
type high level amplitude modulation. Two 4-440A
tubes in Class AB2 easily deliver 2000 watts P.E.P.
(twice average DC) in
watts input AM with two push-pull
Class B modulator service. 1000 watts input Class
C CW. High efficiency pi-network output circuit will
match 50 to 500 ohm antenna loads. Pedestal con-
tains complete unit. Excitation requirements: 30
watts RF and 10 watts audio for AM; 10 watts peak
for SSB. with tubes.

Cat. No. 240-1000 Wired

B8, CW, and plate modulated AM. Class C

SB mode—provides 1000
810 tubes in

...... Net $1595.00

Cat. No. 251-101-1 Matching accessory desk top,
. Net $132.00

*6N2 THUNDERBOLT"—1200 watts (twice
average DC) input SSB and DSB, Class ABI1;
1000 watts CW, Class C; apd 700 watts mput
AM [inear. Continuous bandswitched cover-
age on 6 and 2 meters. TV| suppressed.
Drive requirements; approx. 5 watts Class
ABI iinear, 6 watts Class C CW. With tubes

With tubes and butlt-in power suppl and built-in power supply.
Cat. No. 240- 352“5 W|rgd R rg:ty$289.50 Cat. No. 240-353-1 Kit . . . . . Net $524.50 Cat. No. 240-362-1 Kit . . . . . Net $524.50
Cat. No. 240-353-2 Wired . . . Net $589.50 Cat. No. 240-362-2 Wired . . . Net $589.50

INVADER—More exclusive features than any other Transmitter/Ex-
citer on the market today! Specially developed high frequency,
symmetncal, muiti-section band-pass crystal filter for more than 60
db sideband suppression—more than 55 db carrier suppression!
Instant bandswitching 80 through 10 meters—no extra crystals to
buy—no realigning necessary. Delivers sohd 200 watts CW and P.
SSB input; 90 watts input AM. Built-in VFO—exclusive RF controlled
audio A6C and ALC (limiter type) provide greater average speech
power. Wide range pi-network output circuit—extremely smooth
VOX and anti-trip circuits. Fully TVI suppressed. Self-contained heavy-
duty power supply. Wired, tested, tubes and crystals.

Cat. N0.240-302-2 . . . . ... ..ottt m e Net $619.50

HIGH POWER CONVERSION—Take the features and performance of
your "lInvader” ... add the pawer and flexibility of this unique
Viking '"Hi-Power Conversion’ system . and you're ''on the air'’
with the “Invader 2000". Wired, tested, includes everything you
need—no soldering necessary—complete conversion in one evening.
Cat.N0.240-303-2 . . . . ... .............. Net $619.50

INVADER 2000—Here are all of the fine features of the "Invader”,
plus the added power and tiexibihity of an integral inear amphfier and
remote controlled power supply. Rated a solid 2000 watts P.E.P.
(twice average DC) input on SSB: 1000 watts CW; and 800 watts input
AM! Wide range output circuit (40 to 600 chms ad;ustdble) Final am-
phfier provides exceptionally uniform Q. Exclusive '‘push-pull’
cooling system. Heavy-duty multi-section power supply. Wired, tested,
power supply. tubes and crystals.

Cat. N0.240-304-2 . . . ... . .............. Net $1229.00

WASECA, MINNESOTA
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Cat. No. 240-133

Cat No. 250-43

Cat. No. 250-30 Cat. No. 250-23

Cat. No. 250-39 Cat. No. 250-35

Cat. No. 250-29 b !
Cat. No. 250-34

5 SR—

Cat. No. 250-42

N Cat. No.
250-37

Cat. No.
138-117

POWER REDUCER—Up to 20 watts continuous dissipation with
100-150 watt transmitters, used as exciters for Viking **Kilowatt’’,
Cat.N0o.250-29 .........00000s20ss20...Net$13,95

POWER DIVIDER—-Up to 35 watts continuous dissipation with
50-75 watt output transmitters, when driving Viking **Kilowatt’".
Cat.No.250-34 .............00002..... Net$25.50

ATTENUATORS—6 db attenuation with power dissipation t0 serve
as exciters for Viking **Thunderbolt'’.

Cat. No. 250-42-1 for Viking ‘‘Ranger’ . ... . . Net $21.50
Cat. No. 250-42-3 for HT-32 or similar unit . . . . Net $21.50
**'SIGNAL SENTRY"—Monitors CW or phone signals up to 50 mc.
without tuning. Energized by transmitter RF, With tubes.
Cat.N0o.250-25 ............0020:00+.... Net$22.00

CRYSTAL CALIBRATOR—Provide accurate 100 kc check points to
55 mc. with tube, crystal, power cable and extension lead.
Cat.N0.250-28 . ... .....0000sss0220... Not$17.95

“WHIPLOAD-6"—For standard mobile whip. High efficiency base

foading. Instant bandswitching 75, 40, 20, 15, 10 meters,
Cat.N0.250-26 ...........0000002202...Net$16.95

pree- eafiley

Write today for our FIRST

T <

Cat. No. 138-420

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

CHOICE AMONG
THE NATION'S
AMATEURS

F. JOHNSON C

STATION ACCESSORIES

‘“6N2'* VFO—Replaces 8 to 9 mc. crystals in frequency multi-
plymg 6 and 2 meter transmitters. Output frequency range:

Cat. No. 240-133-1Kit ........ ««.. Net $34.95
Cat. No. 240-133-2 Wired, tested . . . . Net $54.95

**6N2'" CONVERTER— Instant switching from receiver operation
to 6 or 2 meter transmitters. Available in kit or wired, in ranges:
26-30 mcs,, 28-30 mcs. 14-18 mcs. or 30,5-24.5 mcs.
Cat. No. 250-43 Kit

s e s esasssesas.. Net $59.95
Cat. No. 250-43 Wired, tested . ............ Net$89.95

‘*MATCHBOXES" —Completely integrated antenna matching and
isntchutng systems for transmitters. Bandswitching 80 through
meters.
Cat. No. 250-23-3 275 watts, with directional coupler and
indicator . . ............000002..... Net$86.50
Cat. No. 250-23 Less directional coupler and
indicator . ..............00000.....Net$54.95
Cat. No. 250-30-3 Kilowatt, with directional coupler and
indicator . . ...................... Net$149.50
T-R SWITCH—Instantaneous break-in on SSB, DSB, CW or AM.
Power supply and provision for RF probe.
Cat.No.250-39...........0.00000:0....Net$27.75

LOW PASS FILTER—Wired and pre-tuned.

Cat. No. 250-20 52 ohms impedance. . ....... Net $14.95
Cat. No. 250-35 72 ohms impedance. ... ... .. Net $34.95

Cat. No. 250-26

Cat. No. 250-25 Cat. No. 250-28

Cat. No.
114-310

Cat. No.
114-450

Cat. No.
114-500

DIRECTIONAL COUPLER AND INDICATOR—Provides continuous
reading of SWR and relative power in transmission line,

Cat. No. 250-37 Coupler . . . ............... Net$11.75
Cat. No. 250-38 Indicator . ................Net$25.00

‘‘ROTOMATIC ROTATOR' —Supports up to 175 Ib. beam antenna.
Rotates 1 RPM, 12,000 to 1 gear reduction. Top plate hinged to
tilt 90°. Desk top control and indicator.

Cat.No.138-117 ...........0.00...... Net$335.00

PREI-TUNED BEAMS—With 3 elements, boom and balun matching
sections.

Cat. No. 138-420-320 meters ............. Net $139.50
Cat. No. 138-415-3 15 meters . eees... Net$110.00
Cat. No. 138-410-3 10 meters ............. Net$ 79.50

PRACTICE SET—Constant frequency buzzer and key; adjustable
tone; powered by two dry cells or **C’* battery.
Cat.No.114-450 . .. .. ...........0....... Net$4.90

STANDARD KEYS—With Johnson *’'cushion-contact'’ design for
smooth keying action.

Cat. No. 114-310 Black wrinkle, no switch. . . .. ... Net $3.10
Cat. No. 114-311-3 Chrome plated, with switch . . .. Net $6.10

DELUXE SEMI-AUTOMATIC KEYS—Adjustable from lowest to high-

est speeds. Smooth, easy action.
Cat. No. 114-500 4” contacts, black wrinkle base Net $17.95
Net $20.65

OMPANY - WASECA, MINNESOTA

Cat. No. 114-501 %" contacts, chrome base . . .



Suitable for converters, experimental, etc.
dimensions as Type Z-2.
1600 to 12000 Kc., (Fund.) *5 Kc

12001 to 25000 Kec. (3rd Overtone) *10 Kc.oooooeon. $4.45 Net

ALL PR CRYSTALS ARE UNCONDITIONALLY GUARANTEED.
ORDER FROM YOUR JOBBER.

PETERSEN RADIO CO., inc. 2800 W. Broadway

BLUFFS,

It pays to insist on

PR crystals

STANDARD OF EXCELLENCE SINCE 1934

AMATEUR TYPES
Fundamental, PR Type Z-2

]ong—]astiAng; +500 cycles.......

6 Meters, PR Type Z-9A

CITIZENS BAND CLASS “D”
Type Z-9R, Transmitter
FCC assigned frequencies in mega-
cycles: 26.965, 26.975, 26.985,
27.005, 27.015, 27.025, 27.035,
27.055, 27.065, 27.075, 27.085,
27.105, 27.115, 27.125, 27.135,
27.155, 27.165, 27.175, 27.185,
27.205, 27.215, 27.225, 27.255,
B\ calibrated to .005%. (Be sure to
specify manufacturer and model
number of equipment) $2.95 Net
CITIZENS BAND CLASS “p”
Type Z-9R, Receiver
Specify LF. frequency, also wheth-
er receiver osccilllator is above or
below transmitter frequency. Cali-
brated to .005%. (Be sure to specify
manufacturer and model number
of equipment.).—........$2.95 Net

Type Z-9R, Radio Control
FCC assigned frequencies in mega-
cycles: 26.995, 27.045, 27.095,
27.145, 27.195, 27.255; calibrated
to .005%. (Be sure to specify manu-
facturer and model number o
equipment.) $2.95 Net

Same holder

$3.45 Net

COUNCIL

Frequency Ranges in Kcs.: 3,500 to 4,000 (80M); 7,000 to 7,425 (40M);
8,000 to §,222 (2M); 8,334 to 9,000 (6M).
Rugged. Low drift, fundamental oscillators. High activity and
power output. Stands up under maximum crystal currents. Stable,

(Al 2-2 Crystals calibrated with a load of 32 mmfd.)

Third Overtone, PR Type Z-9A
Hermetically sealed; calibrated 24,000 to 24,666 and
27,000 Kc., =3 Kec.; .050” pins

Fifth overtone; for operating directly in 6-meter band; her-
metically sealed; calibrated 50 to 54 Mec, =15 Kec.:

..$2.95 Net

25,000 to
$3.95 Net

.050” pins.
$4.95 Net

COMMERCIAL TYPES

Commercial Crystals available from
100 Kc. to 70 Mc. Prices on request.

Type Z-1, MARS and CAP

Official assigned frequencies in
the range. Calibrated to .005%.
1600 to 10000 Kec......... $3.45 Net

Type Z 1, TV Marker
Channels 2 thru 13...$6.45 Net
4.5 Mc. Intercarrier,

) K/ $2.95 Net
5.0 Mc. Signal Generator,
01D oomeeeeeeeeeeeronees $2.95 Net
10.7 Mc. FM, IF,
KR $2.95 Net
Type Z-6A,
Frequency
Standard

To determine band
edge. To keep the
VFO and receiver
properly calibrated.

100 Kc. -. $6,95
Net

IOWA

EXPORT SALES: Royal National Corporation, 250 W. 57th Street, New York 19, N.Y., U.S. A.
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FOR SALE:
MEMBERSCRIPTIONS!

%o, it's not a piece of ham gear, but every ham
should have one. Nearly all active hams do,
and even some nonhams have at least one in the
family. It's not edible but it does give you something
to chew on. Part of it is intangible, the other part is
black and white, but should be read.
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: What is it? Shucks, OM—a memberscription is a
k2 combination membership in the American
® Radio Relay League and a subscription to QST
¢ magazine. It's an investment in goods and services
: that can’t be duplicated anywhere for twice the
& price. It's an investment that pays dividends right
® from the first day and increases in value over a
Q.
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period of years.

7he fellow who already has a memberscription
well knows that his investment helps support an
organization that represents his hobby at all inter-
national radio conferences, in the Congress, and be-
fore domestic regulatory agencies, an organization
that publishes over a dozen books and booklets to
help the beginner get started and the licensed ham
advance himself, an organization that sponsors
conventions, contests, and awards such as DXCC,
WAS, and the RCC, and an organization that is
completely governed and run *‘By and For the Ama-
teur.'’

7he biggest tangible dividend is QST magazine,
pocked with the latest of everything, and de-
livered 12 times during each memberscription. When
saved, back issues of QST make an unsurpassed and
invaluable reference library of technical as well as
historical data.

¢

¢

¢

4

¢

0 4

¢

¢

¢

¢ %embeu«ibem Sign up your friends, enemies,

¢ good ops, and bad ops (maybe exposure

¢ fo QST will help them lose their LIDS). Whatever the
motive, every ham should get a memberscription
and join with nearly 100,000 others in working

4 toward making ham radio a hobby we can all

¢ continue to enjoy and be proud of.

¢
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¢

¢

¢
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Memberscriptions only $3 a year in the U.S.,
$5.28 in Canado, ond $6 elsewhere

THE

AMERICAN RADIO
RELAY LEAGUE, INC.

WEST HARTFORD 7, CONNECTICUT
0000000000000 00000000

000000000000000000000000000000000000000000000000
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More UHF
Power for Mobile
Applications

RCA-8121

RCA-8072

RCA-8122

The air-cooled RCA-8121 and RCA-8122 high-perveance
‘'tetrodes” offer more UHF power than ever in compact
“low-cost’’ mobile communications. Featuring a 13.5-
volt heater, these beam power tubes give dependable
performance with battery operation. The RCA-8072 is
a conduction-cooled version of the radiator types. These
three unique types employing ceramic-metal construc-
tion represent another first from RCA for mobile use.

RCA CERAMIC-METAL TUBES FOR MOBILE USE

Typical CW Operation

Maximum Useful
. Plate | Freq.
Type Cooling plate Power Qutput
Dissipation | YOIts | Mc Watts
50 110
8121 | Conduction 100* 700 | 175 105
470 85
8122 | Forced-Air 150 1500 uspoao 235
78072 | Forced-Air 400 2000 uspoao 300

*May be higher depending on heat-sink design

M) The Most Trusted Name in Electronics
a ®



BEAM
POWER

for All Powers

Whether you're on SSB, AM, or CW

QRP or QRO—there's an RCA beam power
tube for every amateur transmitter power
level and for frequencies to

450 Mc and beyond.

Beam power tubes make it practical to
build compactness into your rig. They do the
job with fewer stages, less expensive
components, fewer controls. RCA beam
power tubes deliver the power with
relatively low plate voltages. Thousands of
commercial transmitters prove out these facts.

For more useable “transmitter watts”
for your dollars, “Socket-up™ with RCA beam
power tubes. Check the chart at the right
for the types you need—and order direct
from your RCA Industrial Tube Distributor.

=~ I eLecTroN
T

UBE

L)

The Maosi

in Eleatronics

Popular RCA ““Beam*’ Power Tubes for Transmitter Application
(listed according to power-input ratings)
Max.
Max. Max. Freq. Max. Heater (H)
Class Plate- DC For full useful or
RCA [} tnput Plate Input Freq. | Filament (F)
Type Service | Wattsm Voltsm (Mc) (Mc) Yolts
5763 cwW 17 350
o 17 # } 50 175 | 6.0 ()
6417 Same as RCA-5763, except for heater voltage 12.6 (H)
cw 40 600
2E26 SSB 375 500 125 175 6.3 (H)
AM 27 500
2E24 Same as RCA-2£26, but has quick-heating filament 6.3 (F)
| 6893 Same as RCA-2E26, except for heater voltage 12.6 (H)
832-A° cw 50** 750 6.34(H)
| am 36** 600 }2°° 250 | j2.6e(H)
cw 75 750
807 SSB S0 750 60 125 6.3 (H)
AM 60 600
1625 Same as RCA-807, except for heater voltage 12.6 (H)
and use of medium 7-pin base
cwW 85+ 600
6524* SSB gsts 600 100 470 6.3 (H)
AM L b 500
6850* Same as RCA-6524, except for heater voltage 12,6 (H)
4604 cw 90 750 60 175 6.3 (F)
quick-heating
cwW 90 750
6146 SSB 85 750 } 60 175 6.3 (H)
AM 67.5 600
6883 Same as RCA-6146, except for heater voltage 12.6 (H)
cw 120°** 750 6.34(H)
829-8* SSB 120** 750 200 250 12.60(H)
AM 90** 600
7203/ cw 500 2000
4CX2508 SSB 500 2000 500 - 6.0 (H)
AM 300 1500
cw 500 1500
7094 SSB 400 2000 } 60 175 6.3 (H)
AM 335 1200
cw 500 2250
813 SSB 450 2500 30 120 10 (F)
AM 400 2000
*Twin-Type  **Total for both Units AFor parallel-heater connection
®For series-heater connection BMax. Ratings for amateur use
For technical data on any of these types write RCA, Commercial
Engineering, Section A-11-M, Harrison, N. J.
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- INTRODUCING...
i — THE BARKER & WILLIAMSON

: Bt \VMLABLE EARLY 1952

All New Design - Frequency Stability
Superior to anything offered today -
No free-running Oscillators!

e SSB...CW ... AM. e Carrier Suppression ... 50 db or better.
e Frequency coverage: Amateur bands 80 e Distortion products down by 40 db.
thru 10 and most MARS frequencies.
. . e Power Input: CW 180 Watts . . .
o Sideband Attenuation better than 50 db. SSB 140 Watts PEP.

The 6100 is a NEW transmitter with NEW features —
Establishing a NEW standard of performance.

BARKER & WILLIAMSON, Inc.
Radio Communications Squipment Since 1932

BRISTOL, PENNSYLVANIA ¢ STillwell 8-5581
28



Grounded Grid Linear Amplifier

This smartly-styled full kilowatt pack-
age of power takes up no more table
space than a receiver. Can be driven
py commercial and home-built exciters
in the 100-watt output class. Includes
R.F. section complete with tubes
blower, filament and bias supply and’
optional input matching unit. Pi-
network output circuit for precise

L~
i —4 w=
l, $ mbt " »"
}‘"_ e . - — =
OHM COAX LINE

TR SWITCHES — FOR 52-72

A self-contained unit that provides
automatic changeover of antenna
from receiver to transmitter or visa
versa, with no signal loss. Ideal for
break-in operation on CW an

or push to talk on AM phone. Model
381 has selectable bandswitching,
providing high order of sensitivily
and selectivity. Handles full tegal
fimit of power on AM, CW and SSB.
Model 380B is for medium power
applications. Provides broadband
circuitry to eliminate tuning and
adjustment.

Model 381—Size 4% x4"x5%"
Shipping wt. 51bs.

Model 3808——Size5”x3!/."x3\/1"
Shipping wt. 4 Ibs.

TRANS  POWER ¢
ISTORIZED POWER CONVE
AND INVERTERS RTERS

Reliable s

! olid stat

;:)svtvaer;tubﬁ to DC aza s[?gctk AC
2 v gv(t:s‘.ltlf,bgy operate ?n:n?
sistors as swit'czlli"lg D elemer

b f  mobile i
th\%?t gl iL Ovoltage ggu;;:onr:]enat
. WEr source | i
Max. size 4147 4 5% x ;,/'iq“”ed-
4

Shi
hip. wt. not over 1.5 pounds

tuning and loading on 80-40-20-15-10
meters.

POWER SUPPLY UNIT LPS-1 —
Desxgned as companion to the LPA-1
for S}de-by-side installation or remote
location. Switching panel removable
for remote control. Full wave single-
phase bridge rectifier with four Type
816 mercury vapor tubes included.
R.F. filtering. Heavy-duty trans-
former core stacks and superior high-
vpltage insulation for reliable, con-
tinuous operation at 1 KW.

COAXIAL TYPE SWITCHES

These switches are used for
switching 52 or 75 ohm coaxial
lines. By the twist of a knob
test instruments, antennas,
transmitters, recewvers an
many other devices may De
switched in or out of a coax
line circuit. 50-239 connectors
are provided on “Models 550/
and 551A. Rating 1s 1KW ampli-
,« tude modulated. Frequency
range to 50Mc. Cross talk is

= .45db and -Ezigd”bdbe(:lw%en
alternate outlets at 30Mc. Size 4” overall x 74 epth. One
inch shaft length. Shipping weight 2 1bs. Other models are
available to order, including single and mul.l'|p|e gang units
with "UHF", “BN “'phono-type connectors as
specified.

¢, “N'* and

BARKER & WILLIAMSON, Inc.

BRISTOL, PENNSYLVANIA

e —

PI-NETWORK INDUCTORS

Ultra-compact highly efficient
and intergrally bandswitched,
these pi-network inductor as-
semblies incorporate novel de-
sign features. They are designed
for single or parallel tube opera-
tion from 80 through 10 meters.
Windings provide ample current
carrying capacity. Maximum*'Q”
over the entire operating range.
Model 851 for 500 watt finals

MENT CHOKES

Grounded Grid Amplifier
band characteristics from 80
lBr\r?:\?gr? 10 meters inclusive, requit-
ing no tuning. Used with standard
types of flament transformers- Cased
in sturdy steel shells with mounting
brackets. TwO types availa e.
Model No. FC-15: for use with one
or two tubes requiring 2 total of not
more than 15 amps filament cu‘rr’gnt.
Dimensions: 1y x 14" X A%
Model No. FC-
tubes requinng a
than 30 amps
mensions: 2

FILA

30: for one or two
total of not more

ME A highly sensitive i

TER .srhs;t"y:lm,agt which 'caarf-cgéazilgd caasllt;r"atsg
nitor, Auxiliary Si

ator, and Absorbtion ;Iasvlsfmle'gfne'-

The wedge shape makes it easy to handle

Plug-in coil
s are protected”

Eéecolored vinyl placsttei(c1

£ ves. Sensitivity control
Finrc’t?ims adjustment for dis-
line ve _dips throughout
o ire 1.75 to 260 mc ran
wverall size 3" x 3" x ’e,.

t. approx. 2 Ibs, Operates

from b
c)’cles.w5 125 v-ac’ 50-60
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AUDIO PHASE SHIFT NETWORK

omponents are for use in
;geasesu%prgssed carrier radio-tele-
phone applications. No larger than
a 6J5 tube, the model 350 consists of
an octal base that fits into a standard
octal tube socket, it is designed to
split any audio signal, from 300 to
000 Czs. into two equai aomph(udg
components which are 90° + 1.5
out of phase with respect to each
other, Mode! 350 Type 2Q4

CYCLOMETER TYPE COUNTER

For units that must be rot i

excess of 360° ang reset to thae'esgn::
point. Available for 10 or 100 turns
to within one-tenth of , turn, Front
plate is3"x 3, Depth from front of
Panel is 113~ Eithey type available
with a positive stop to limit the num-
ber of shaft fotations and positive
::;lfitc?ﬁ:' van‘:e i; determined by the

n. Stan ish i

Crackle, Other f; ishes o I3 Black

R Nishes on special
10 Turn Cyclometer-Mode! No. 3901

100 Turn Cyclometer-Modef No. 3902

Numbers decrease wit, i
otalios h clockwise

Model No, 3902-1
Numbers increa
rotation_

se with clockwise

CoAx ANTENNA CONNECTORS

These connectors onvide a weather
roof, mechanicaily styon Connec-
on between a coaxial feeg i

in,
the center of a dipole antennea.mlt:

P
ti

tions. Size of both units 614/
x g, Shipping weight 2’?05.
Model CCs) (Military Type)

Mode! CC50

RF PLATE CHOKE MODEL gpg

This unit js ideaj
2 I for Parailef
) Series fed hj h pow i ifior
ircuits. It iﬂ ls) Of' final amplmer

the amatey, b, "ds_svoo&erranon H

a
e form,
h ends, for mounting

Msacvesug. R;'ﬁn is
h . v - ‘ze ! ¢
In diametey, Sh:pping weight ’l( ’l/?)

MODEL 725 BALUN

i | mode! handling 1KW on
é#glxgrlsgo% modulated AM phone,
4KW PEP on SSB.

For
ncy range 1.5 to 30Mc.
E;:qgﬁth );ny_ a(n(evnsnvamhal;/ela%ratgg(’)'
oint. b

?h!;"]l 'gsgrpentire range. Negligible
insertion loss. Coaxial imput h(:nng:,
ceramic feed through ou ’pyl .
Weather-proof steel case size 3/:21x
4% x 476", Shipping weight 2%
pounds.

Shipping Weight 5 Ibs,

LOW pass FILTERS

1Kw i i
unwa’r'?;mg. Will reduce serious and

d radiation to 3 min;
85 db throuihout the TVm't')';:I; ':nOf
i excess of 100 dp op channel 2

fittings. Connector

Model 425 1o, 52 ohm i

coax lines
Model 426 for 75 ohm coax lines
Size 117 x 21 4 30

BALUNS BIFILAR conL TYPE

trated) consists of two Type 397
coils and a compact 3977 %pount?n:
bracket with connector fittings.

MATCHING UNITS
MODELS LPA-MU AND LPA-MU-2

t pretuned bandswitching
tAurcrg;ng::en?bly for correcting n:::r
match between a fixed driver-exc et
unit and the broadbanded |npm_
circui(rz ?' ":‘leriveLrPeA;:i.lerRefsli(s

or -exciter
wﬁgg: output impedgm':grlsc(al:ee: ;t;

ingle value, an X
gl o et o i
the LPA-1 to a full RY e e

Model LPA-MU fits el ks
i Amplifier and is coupleC
e o Bk

| LPA-MU-2

LP“:?&QU. but is designed for '\Bﬂa:‘kelg
& Williamson's previous oded
L-1000-A and L-1001-A Grounde
Grid Linear Amplifiers.

AIR WOUND COILS

—
-

—-— s
—

BARKER & WILLIAMSON, Inc. « BRISTOL, PA.
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FINAL
AMPLIFIER

SCREEN

GRID
UPPLY SUPPL
SUPPL suPPLY SUPPLY

BIAS PLATE

Cross off two power supplies with one of Eimac’s new zero-bias triodes!

Another major advance from Eimac: the first high power zero-bias triodes anywhere. Just one of these new
tubes will eliminate both screen grid and bias power supplies to simplify your circuit designs. Take your pick
of three types: the 3-400Z, shown above, (plate dissipation: 400 watts)...the 3-1000Z (1000 watt plate dis-
sipation) ... the ceramic-metal 3CX10,000A7 (10,000 watt plate dissipation). Each offers a power gain of over
twenty times in grounded grid service. And their small size accommodates today’s lower, more compact equip-
ment. You'll find these zero-bias triodes ideal for class B RF and audio amplifiers. And you’ll |
find them only at Eimac...world leader in transmitting tubes. For ratings, specifications,
other details, write: Power Tube Marketing, Eitel-McCullough, Inc., San Carlos, California.
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Leading Manufacturer of

NEW DUOBANDER

Both 20 and 40 meter band operation
1S made possible through a unique
Hy-Gain development — the linear
decoupling stub, eliminating the use
of inductance and capacity traps and
decreasing the 40 meter element
length by 35%. Beta match for
maximum gain and low SWR into a
single 52 ohm coax feed. SKW .PEP;
3KW AM. Boom 24 ft.; longest ele-
ment 40 ft. All aluminum with hard-
ware iridite treated. Model DB-24.
$169.50.

V4

¥y
5

S
,?
S
Sy s
2

;1.‘
/

NEW 6 &

A single transmission line system for
6 & 2 meter operation. 52 ohm
coax fed, with forward gain of 8.0
db on 6M, 150 db on 2M, F/B
averages 15-20 db and SWR 1.5 to 1
or less. Rugged construction of
114" 0D aluminum boom, 7/16" OD
elements. Boom 10 ft., longest ele-
ment 10 ft. Model DB-62, $32.95.

NEW DOUBLETS

Traptess Hy-Fan doublet takes wun-
limited power on 40 & 80 Meters,
single feed line, 52 ohm coax fec.
Copper clad steel stranded wire,
cycolac center and end insulators.
SWR iess than 1.5:1 both bands.
Length 130 ft. Model 2BDP, $19.85. ? Quoamcr

New Trap Doublets supplied with solig

state ‘‘Slim Line’' traps for each

band for maximum radiation effi- g,
ciency, center & end insulators,

nylen rope for extending lower ele-

ment, and copper clad stranded steei

wire. Take 500 watts AM, 1 Kw

PEP. Model 3BDT (10-20M), $17.50

Model 4BDT (10-40M), $24.50 Model

SBDT (10-80M), $34.95




Amateur Communication Antenna Systems

ETER BEAMS
LOS

UND PLANES




el

v Tuning, scanning, monitoring, searching, probing for that one signal:
| a new zone, state or country. That demands dependable sigs from the xmtr,
high sensitivity with maximum signal-to-noise at the rcvr.

Take a tip from professional “space probers.” Industrial, military, broadcast,

and aviation communications men have been relving on SYLVANIA POWER

TUBES and SYLVANIA RECEIVER TUBES for years for solid copy. They get

them from their local franchised SYLVANIA INDUSTRIAL TUBE DISTRIBUTOR.
You get them, too, today.

Electronic Tubes Division, Sylvania Electric Products Inc., 1740 Broadway, N.Y. 19, N.Y.

SYLVANIA

SuUBSIDIARY OF

GENERAL TELEPHONE 85156'7190///6’3
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TATIONAL’S TRIO OF PACE-SETTERS

e are the three new receivers that are already setting the pace for the industry—Each offering
more solid performance in its price area than you will believe . . . until you tune one. We invite
to try all three—then select the one that best suits your requirements.

NC-270...
Precision doublé-conversion 80 through 6 meter amateur receiver featuring rock-like stability and

unchallenged VHF performance. Five degrees of variable IF selectivity, including selectable SSB with
product detector, 1.0 uv sensitivity, 60 db deep T-notch filter, built-in 100 KC calibrator, crystal-
controlled 2nd converter. More features than any other receiver in its price range. $279.35 am. net.

C-190...
The 540 KC—30 MC general coverage receiver that tunes like a ham-band-only unit. 1.0 microvolt
sensitivity, double conversion with five main tuning ranges, 5.0 KC, 3.0 KC, and 600 cycle variable IF
selectivity, full SSB/CW AGC and product detector, 60:1 bandspread vernier drive and National's
exclusive dial selector, providing instant choice of calibrated amateur or foreign broadcast bands.
$219.95 am. net.

NC-155...

National's newest—A double conversion 80 through 6 meter ham-band-only receiver offering superb
performance completely out of proportion with its price. With its basic design derived from the famous
NC-270, the NC-155 features 5.0 KC, 3.0 KC and 600 cycle variable IF selectivity, full SSB/CW AGC and
product detector, and a velvet 60:1 dial drive that makes SSB signals as easy to tune as AM. 1.0 micro-
volt sensitivity on 6 meters, too! $199.95 am. net.

S NATIONAL RADIO COMPANY, INC. et 7, wss.

A WHOLLY OWNED SUBSIDIARY OF NATIONAL COMPANY, INC.
port: AD AURIEMA, INC., 85 Broad St., New York, N.Y. Canada: TRI-TEL ASSOC., LTD., 81 Sheppard Ave. W., Willowdale, Ont.



The complete line of Gonset Amateur Equipment
offers superiative performance at moderate cost

COMMUNICATOR IV—2 METER TRANSCEIVER

Completely new — inside ond outl lransmitter power greoter
than ever at 24 wotts input. High level speech clipping ond
10 waotts of oudio insure full talk power! Transmitter is crystol
controlled, offers choice of six frequencies. Broodbond cir-
cuitry in driver eliminates ponel controls.

Receiver uses latest frame grid VHF tubes in RF and mixer for low
noise figure of 4-6 db, triple conversion with crystal controlled
first conversian . . . excellent sensitivity, selectivity, Also avto-
motic noise limiter, adjustable squelch, *'S’’ meter, slide rule-
type dial, panel speaker, Built-in power supply operotes on
both 115V AC ond 12V DC. DC supply is tronsistorized, elimi-
notes vibrotor, Power cobles ore supplied for shift from AC to
DC. Size: 5” H, 122" W, 11” D, Weight, 21.8 pounds.

DC operotion is with negotive ground only.

Less Microphone Model #3341 Amateur Net... .369.50

COMMUNICATOR IV—6 METER TRANSCEIVER

Communicator IV for 6 meters is the some size and generol
appearonce os the 2 meter model, Tunable receiver covers 49.9 to
54.1 with the 50-51 mc ronge spread over one third of the
diol ronge. Receiver is triple conversion type, hos sensitivity
of 1.0 uv for 10 db (S+N)/N or better. Noise figure is 6-8 db.

Tronsmitter operates ot power input of 24 wotts, has six crystal
control positions with socket for external VFO,

Crystals are in the 8.333 to 9 mc ronge. Equipment hos push-
to-talk provisions.

2-way power supply, 12V DC ond 115V AC is built in. DC
supply is tronsistorized, operotes negative ground only.

Less Microphone Model #3342 Amateur Net.....349.50

COMMUNICATOR IV—11/ METER
TRANSCEIVER

The first commerically-produced ‘‘pockoge’’ operoting on the
omoteur 220 megocycle bond! Operates ot on input power of
20 wotts —substantiol for VHF —incorporotes on excellent
superheterodyne receiver.

Triple conversion receiver is continvously tunoble over the fre-
quency ronge of 219.7 to 225.3 mcs. To comply with OCDM
requirements, odditionol provision is mode for spot frequency
reception on one crystol controlled frequency. Receiver sensi-
tivity is 1.0 uv for 10 db [(S+N)/N rotio. Noise figure is
6-8 db, exceptional for equipment of this generol type. Adjust-
oble squelch ond ANL ore included.

Tronsmitter is crystal controlied, offers choice of 6 frequencies.
(Required crystals ore within the ronge of 8.143 to 8.333 mcs.)
Provision is made for externol VFO. Power input to PA is 20
watts, amplitude moduloted by P-P 6BQ5's operoting in Closs
AB1. High level speech clipping ond oudio shoping ore
incorporoted.

Unit is identicol in size ond generol oppearonce to the Com-
municotor IV 2 meter model. 2-woy power supply for 115V AC
aond 12V DC (negative ground) is built in.

Less Microphone Model #3351 Amateur Net.....394.50
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VFO FOR 6, 2 AND 11/ METER

COMMUNICATORS
New VFO is designed for use with oll Gonset Communicators
including Models |, 11, i1l and IV. Diol scole is calibrated for

50,144 ond 220 megocycle bands. Microphone connector with
FM modulotor is provided to ollow VFO to be used for Norrow
Band FM. Excellent stobility.

Model #3357 Amateur Net.... ...69.50

4
GSB-201 SSB RF LINEAR AMPLIFIER

This entirely new lineor omplifier is exceptionolly compact—
is only 87" high, 12%," wide ond 17” deep— lends itself
reodily to toble-top mounting. It is finished in blending light
colors, presenis o hondsome cleon-cut oppeorance.

The linear amplifier covers 80, 40, 20, 15 ond 10 meter
amoteur bands, incorporotes full bondswitching, hos pi network
output. Power input rating is 1500 wotts PEP SSB* 1000 wotts
CW, 400 wotts AM. This amplifier can be driven by exciters
in the 65-150 wott cotegory, GSB-100 ond similor units. Stoble,
grounded.grid circuitry is used.

GSB-201 incorporotes o number of desiroble operoting feotures
which include the use of low cost Type 811A tubes. Older type
vocuum tube rectifiers ore reploced by modern, long-life silicon
types in the high voltoge supply. Antenno chongeover reloy is
built-in. A ponel switch permits preliminory tuning to be done
ot low power. A full vision ponel instrument is switchoble to
indicote plote current or relotive power output

Amoteur Net 399.50
*PEP input is approximately twice average d.c.input.
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GR-212 DUAL CONVERSION RECEIVER

Duol conversion for increose selectivity. Vorioble BFO. Sensi-
tivity: At leost 6 db (S+N}/N ot 1 uv {mod. 30% ot 400 cps)
input on oll H.F. Bonds. Two full-vision, illuminoted, slide-rule
type diols provide instant identificotion of broodcast ond short-
wave frequencies, Ponel-mounted ‘'S’ meter. Bond-spreod
tuning knab is inertio fly-wheel weighted for smoothest tuning.
Seporote bond-spreod dial for amateur bonds, For 115V AC
operotion.

Amateur Net 99.50



GR-211 ALL BAND RECEIVER

Similar in appeoronce to the GR-212. General coverage from
standard broadcast through 34 mc band, including WWYV,
foreign & Voice of America. Printed circuit techniques and
advanced design for extro sensitivity, better, quieter reception,
even on highest frequency bonds. 5 tubes, two solid state recti-
fiers. TRANSFORMER-POWERED (not ac/dc) for higher over-all
gain, better signal-to-noise ratio. Circuit features leading to
higher sensitivity include quality, high-Q, permeability-tuned
coils. Two full-vision, illuminated, slide-rule type dials provide
instant identificotion of broadcast and short-wave frequencies.
Vernier tuning knob counter-weighted for smooth, non-crltical
short-wave tuning. For 115V AC operotion.

Amoteur Net................o...e...69.50

SUPER 12 SIX-BAND CONVERTER

Super 12 provides coveroge of 6 amateur bonds: 10, 15-20, 40
and 75 meters plus 19 ond 49 meters for coverage of inter-
nationol shortwave broadcasts. Calibroted diol scale uses
various colors to oid in identificotion of bonds. Planetary drive
provides vernier tuning.

Sensitivity ond stobility ore excellent. Antenna trimmer on
ponel moximizes ontenna in use. 8C-HF switch permits instant
return to standard BC. Super-12 is ottroctive . . . blends well
with instrument ponel of modern cars. Compoct size focilitotes
mounting. Highest quolity components ond precision workman-
ship ensure long, trouble-free operotion. Installotion is simple,
non-technicol — no olterotion or internal connections to existing
broadcast receiver. Converter simply patches into antenna input
connector af cor rodio . . . ottaches to 12 volt occessory post
under dosh. Instoll in minutes with eose.

12 volts DC neg. ground only.
Amoteur Net................... .89.50

G-50 6 METER FIXED STATION
COMMUNICATOR

— G-50 is a complete station ‘‘pock-

: age'' for 6 meter operation.

Receiver is highly sensitive, selec-

°Q - o tive superhet with 'S’ meter,

P L4 ANL, adjustable squeich, panel

‘ ‘ mounted speaker. Transmitter uses

e deare 6146 in pi network final at 40-50

A wotts input. Frequency control is

by crystal or built-in highly stable

VFO. Latter gangs with multiplying stages, eliminates excita-

tion controls. Dial is calibroted 50-54 mcs. Modulator uses

two 6L6GB’s. Compact housing, 7142 H, 13 W, 12V,” D con-

tains receiver, transmitter, power supply. For 115V AC opera-
tion.

Amoteur Net. ... 319.50
CD MODEL. Similar in generol oppearonce to standard amateur
model but is certified as meeting applicoble specifications
under OCDM U-68. Cobinet is same size as amateur model, has
appropriate CD maorkings. Mic. and crystal certificate included.

Model #3300-CO Amoteur Net . . 349.50

NOISE CLIPPER  Designed for use with either mobile
or fixed receivers thot utilize the
more common types of second de-

@J tector. Reduces such interference os

/ ; ignition noise, certoin types of

- power leaks, and other forms of

/ “‘Pulse’” type noise having a low

repetition rate and short pulse

length. Utilizes a miniature diode

in o form of series gate. Easy to in-

stoll. Complete instructions fur-
nished.

Model #3001 Amateur Net......11.95

G-76 ALL BAND TRANSCEIVER FOR FIXED
OR MOBILE SERVICE

G-76, on entirely new unit consisting of tronsmitter ond receiver
in o single compact housing. Provides AM or CW operotion on
80, 40, 20, 15, 10 ond 6 meter omoteur bands. The G-74
incorporotes proved design feotures of the fomed Gonset
G-66/G-77 ''Twin sparklers,’' odds mony new advonces for
top fixed stotion ond mobile operotion.

Receiver is duol-conversion with 1st 1-F ot 2065 kes, 2nd 1-F
at 262 kes. Feotures include BFO for SSB ond CW reception —
outomatic noise limiter. Unit has excellent selectivity ond sensi-
tivity. Transmitter ond receiver oscillotors ore temperoture com-
pensoted. Tronsmitter hos stoble VFO for oll bands except 50
mes which is crystol control only. Crystol confrol of other
bonds is optionol. Power input to tronsmitter is 100 watts AM,
phone, 120 wotts, CW. Finol tube is 6DQ5 operating into pi
network output. Control is push-to-talk or by T-R switch on
ponel. Meter focilitotes tuning, octs os ''S'' meter on receive.
Dimensions: 1213” W, 5 H ond 104" deep. Unit has internol
socket for crystol colibrator (optionol} olso ponel switch for
colibrator operotion.

AC ond DC power supplies ore ovailable os occessory items at
145.00.

Amoteur Net.............................. 399.50

MONITONE

For use as o code proctice oscil-
lotar ond os on effective monitor
for phane ond CW xmtrs. Hos
oudio oscillotor controlled by
externol circuits, provides audible
tone on ponel speoker or ear-
phones. Seporote pitch ond
volume controls. Uses RF pickup
from xmtr. for operotion as effective CW or phone monitor.
Operotes from 115 VAC with isoloting circuitry so thot neither
keying nor eorphone leads are ''hot’' ta ground.

Model #3022 Amoteur Net........ 29.50

GC-105 “GOONEY BIRD'* COMMUNICATOR

Silicon diodes to sove current droin . .. calibroted tunoble
receiver utilizes low-noise 6BZ8 RF tube sensitive in “‘Coscode’"
circuit. AVC is opplied to ovoid' possibi
strong locol signals. Special gang-tuned circuits give high
imoge rejection. Duol purpose meter outomaticolly switches
from relotive signal strength to relotive output. Increosed
modulotion copobilities with high level clipping. All tunoble
circuits controlled from front ponel. Tune-up procedure simpli-
fied by use of brood-bonded exciter stages. Completely com-
potible with Gonset's new model 3357 VFO or 6 crystal
positions ovailoble. Input: 6/12 DC or 115 AC volt operation,
power cables supplied. Output: 6 wotts nominal. Dimensions:
62" high, 15%;" wide, 8" deep.

Amoteur Net.............ocoel 239.50

For further informotion on Gonset products see your nearest
Gonset Distributor or write to —

S GONSET

DIVISION OF YOUNG SPRING & WIRE CORPORATION
801 SOUTH MAIN STREET, BURBANK, CALIFORNIA
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The Least Expensive Increase

Flat response penetrates QRM more
effectively because it permits an
actual increase in RF power output!
More effective cardioid pattern,
essential for SSB, cuts accidental
tripping of VOX circuit!

MODEL 664

Low frequency sound entrance Front sound entrance
Mid-frequency sound entrance

Inertance prevents entrance

ot mid an Wrequencies Breath blast and wind shield

High trequency sound entrance
Celin e Gy Frontal resonator
Diaphragm

HERE'S HOW IT WORKS

Exclusive E-V Variable-D* (Vanable Distance) provides three suund=
cancelling entrances at different fixed distances in back of tho di-
aphragm. These entrances, utilizing the proper acoustlcal impedarnces,
combine to form an effective front-to-back spacing which varies in
distance from the diaphragm inversely with frequency. The resulting
phase and amplitude eonditions provide & unlformly Irue cardiold
pattéfn at all frequencles. *Pat. Pending

Here's What the Top Radio
Amateur Operators in the World Say
About These E-V Microphones:
CX2C0 “My new 664 resulted in better

and more consistent QSO's."”
WBKML '“The 664 surpasses its claims

in difficult operational

environments."

ZLIHY *“During QSO’s . .. everyone
preferred the 951.”

WIINN “[ am really sold on the 664."
W8BF i have had many unsolicited
compliments since using the 729."

VQ4ERR “The performance of the 664
matches its thoroughbred
appearance."

PY2CK My 664 microphone vastly Im-
proved my SSB transmission."”




Average Peak-Power and Intelligibility!

CHOOSE AN
EleithoYores’

VIICROPHONIE

Model 664 for Highest Front-to-Back Dis-
crimination Manufactured, Plus Peak-Free
Wide-Range Response!

The effective strength of all sounds arriving at the
sides of the 664 are reduced by as much as 509,
and arriving directly at the back of the microphone
by as much as 90%. This uniquely effective design
permits you to work at twice the distance from
the microphone . . . a perfect invitation for “arm
chair” QSO’s—with no VOX tripping problems.

Smooth, peak-free response guarantees maximum
P.E.P. Remember, a peak in response in or out
of the voice range will limit maximum modulation
and result in reduction of P.E.P. You do not have
to talk with your lips on the mike. For best results,
sit back and talk naturally.

Virtually indestructible Acoustalloy® diaphragm
withstands high humidity, temperature extremes,
corrosive effects of salt air and severe mechanical
shock. Extra ruggedness means extra service, year
after year.

MORE 664 FEATURES: Output—55 db. On-off switch
(can be wired for relay controf). 150 ohms or Hi-Z out-
put selected at cable connector. Satin chromium finish,
High-pressure die-cast case. Pop-proof filter plus mag-
netic shield. 90° swivel mounting. 18 ft. cable. 7%s in. long
(less stand coupler) by 1% in. diameter. Net Weight
1 Ib., 10 oz. Amateur Net, $51.00. Matching desk stand
with DPDT switch. Model 419S, $9.00. Less switch.
Model 419, $6.00.

The World's Finest Mobile Microphone.
Model 600D Dynamic Widely Known
As Military Types T-50 And M-105/U!

Designed for high articulation under rugged
mobile conditions, the Model 600D

provides all the advantages of

a dynamic element with peak-free, flat
response for maximum P.E.P,

/

High-impact case soaks up physical abuse,
feels comfortable at any temperature,

fits hand naturally. Extremely high

output of -65 db. is ideal for mobile equipment
with severe audio requirements. Available

in 50, 250 ohms or Hi-Z. DPDT switch.

6 ft. coiled cord. Panel mounting bracket \
included. Model 600D Amateur net, $28.50, N

{

Lowest-Cost Ceramic Cardioid Available

g

MODEL 728SR

s
‘;i!
bt

MODEL 951

ELECTRO-VOICE, INC., Commercial Products Division
Department 1212HB Buchanan, Michigan

MODEL 600D

.+.Includes Every Feature Essential
For SSB Operation. Flat, Smooth
Response From 300 To 3,000 CPS!

Rugged enough for mobile operation,
the slim, small Mode! 729 fits easily
in your hand or slips into the desk
stand or floor stand adapter provided,
without any hardware adjustments.
Hi-Z output -60 db. Two-tone grey,
pressure die-cast and plastic con-
struction. Shielded, 8)4 fi. cable. 7%
in. long by 1% in. wide. Net weight
1 Ib. Ceramic element unaffected by
high heat, humidity. Model 729. Am-
ateur net, $14.70. Model 729SR with
relay-control switch. Amateur net,
$15.90.

First True Crystal Cardioid With
Variable-D Design. Combines
High Output With Excellent Noise
Rejection At Modest Cost!

Finest crystal microphone available
for SSB. Variable-D design of Model
951 cuts room noise, interference from
receiver speaker to a minimum. Al-
lows greater working distance to mi-
crophone. Peak-free rising response
for high intelligibility. Hi-Z output -60
db. High-pressure, die-cast finished
in Metalustre grey. On-off switch.
Shielded, 18 ft. cable. 5% in. long
(less stand coupler) by 1% in. diam-
eter. Net weight 1}4 Ibs. Model 951
Amateur net, $32.70. Matching desk
stand with DPDT switch. Model 418S,
$9.00. Less switch. Model 418, $6.00.

See your Electro-Voice
distributor and choose an
Electro-Voice Microphone
... For the fastest, casiest
and least expensive way
to boost the efficiency
and quality of your rig!
Satisfaction is guaranteed
or your money refunded!
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RCA Tubes and Harvey Service...
For Double Dependability!

HARVEY’s line of RCA tubes is so complete, that HARVEY
can fill virtually any requirement . . . right from stock . . . and

deliver at almost a moment’s notice.

This is particularly important to AM, FM, and TV Broad-
casters, Industrial and Commercial users, Amateurs, and
Service-Technicians, all of whom depend on tubes for sus-

tained operation of important electronic equipment.

Write, Wire or Phone for Telephone re)  JUdson 21500 £
PROMPT HARVEY SERVICE

Visit Harves's New Ham Radio
Center. The latest and best in
han gear is alwavs on display-.

RADIO COMPANY, INC.
¥ 103 West 43rd $t., New York 36,N. Y. -
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PUBLICATIONS

Storechouses

Information

e Novices

e Old Timers

e Students

e Engineers

Supplies
for the
Active Amatevur

THE AMERICAN RADIO RELAY LEAGUE « WEST HARTFORD 7, CONN.
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LIGHTNING
ARRL WORLD MAP CALCULATORS

Printed in eight colors on heavy map paper Quick and accurate answers with ARRL Light-

with 267 countries clearly outlined, Continental ning Calculators! Type A for problems involving

boundaries, time zones, amateur prefixes, frequency inductance, capacity. Type B for re-

plainly marked. Size: 30 x 40 inches. $2.00. sistance, voltage, current and power. $1.25
each.




Y QST Although primarily a ham magozine, QST is found on the desks of engineers, technicians
and just about everyone in the electronics field. There is something for everyone in QST, from
the Novice to the Old Timer. QST and ARRL membership $5.00 in U.S.A,, $5.25 in Canadag,
$6.00 elsewhere,

Yr THE RADIO AMATEUR'S HANDBOOK  Internationally recognized, universally consulted.
Packed with information essential to the amateur and professional alike. Hundreds of photos,
diagrams, chorts and tables. $3.50 US.A, $4.00 U.S. Poss. and Canada, $5.00 elsewhere;
Clothbound Edition, $6.00 in U.S.A. and Possessions and Canada, $6.50 elsewhere.

Yr A COURSE IN RADIO FUNDAMENTALS A complete course of study for use with the Radio
Amateur's Handbook. Applicable to individual home study or class use. $1 U.S.A. proper, $1.25
elsewhere.

Yy HOW TO BECOME A RADIO AMATEUR Tells what amateur radio is and how to get
started in this fascinating hobby. Emphasis is given to the needs of the Novice licensee, with three
complete simple amateur stations featured. 50¢.

Y THE RADIO AMATEUR'S LICENSE MANUAL  Complete with typical questions and answers
to all of the FCC amateur exams— Novice, Technician, General and Extra Class. Continually
kept up to date. 50¢

Y LEARNING THE RADIOTELEGRAPH CODE For those who find it difficult to master the
code. Designed to help the beginner. Contains practice material for home study and classroom
use. 50¢.

Y THE ARRL ANTENNA BOOK  Profusely illustrated, the Antenna Book includes information
on theory and operation of antennas for all amateur bands; simple doublets, multi-element
arrays, rotaries, long wires, rhombics, mobile whips, etc. $2.00 U.S.A. proper, $2.25 elsewhere.

Y SINGLE SIDEBAND FOR THE RADIO AMATEUR A digest of the best SSB articles from
QST. Includes discussions of theory and practical "how-to-build-it" descriptions of equipment.
$1.50 US.A. proper, $1.75 elsewhere.

Yr THE MOBILE MANUAL FOR RADIO AMATEURS It's o collection of articles on tried and
tested equipment that have appeared in QST. A "must” for the bookshelf of anyone interested in
the installation, maintenance and operation of mobile stations. $2.50 U.S.A. proper, $3.00

elsewhere.

Y HINTS AND KINKS  If you build equipment and operate an amateur radio station, you'l
find this o mighty valuable book in your shack and workshop. More than 300 practical ideas.
$1 U.S.A. proper, $1.25 elsewhere.

QST BINDERS SUPPLIES

No need to let your copies of QST rest Active amateurs need these supplies: ARRL Logbook, 50¢
in a disordered pile. A QST binder witl U.S.A, 60¢ elsewhere. Minilog, 30¢ U.S.A., 35¢ elsewhere.
keep them neat and orderly, Each holds Radiogram blanks, 35¢ per pad postpaid. Message de-
a one-year file. $3.00 (available in livery cards, 5¢ each stamped, 2¢ each unstamped.
U.S. and Possessions only), Members’ stationery, 100 sheets $1.00; 250 sheets $2.00;

500 sheets $3.00.




Application for Membersbics

AMERICAN RADIO RELAY LEAGUE

Administrative Headquarters:; West Hartford, Connecticut, U. $. A,

AMERICAN RaDI0 RELAY LEAGUE,
West Hartford 7, Conn., U.S. A,

Being genuinely interested in Amateur Radio, I hereby
apply for membership in the American Radio Relay
League, and enclose $5.00* in payment of one vear’s dues.
$2.50 of which is for a subscription to QST for the same
period. [Subscription to QS7 alone cannot be entered for
one year for $2.50, since membership and subscription
are inseparable.] Please begin my subscription with the

The call of my station is

The class of my operator’s license is
y op

I belong to the following radio societies. . . .. . . . . .

Send my Certificate of Membership [] or Membership
Card [J (Indicate which) to the address below:

Name . . . ..

A bona fide interest in amateur radio is the only essential requirement, but full
voting membership Is granted only to licensed radio amateurs of the
United States and Canada. Therefore, if you have a license,

please be sure to Indicate it above.

*$5.00 in the United States and Possessions.
$5.25, U. S. funds, in Canada.
$6.00, U. S. funds, in all other countries.
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How Mosley canhelp choose
the antenna for you

n amateur, commercial and military communications systems

How can you select an antenna that you know is right

for you? You can know for sure if you investigate be- Bi-Directional
Vertical Ground

fore you invest. Asking other hams or other engineers ;
Plane

which antenna they have used or recommend is a very
sffective way to investigate the relative merits of any
antenna or antenna system.

Hams who own one of the famous Mosley line of am-
ateur antennas will tell you that they perform as well,

or better, than advertised. But after you have talked
with other hams, see your distributor. He will be glad
to explain the relative merits of such famous Mosley

antennas as those shown on the right.

Electronic engineers, too, who have used one of Yagi Six Element
Mosley's new line of commercial antennas will agree
that they are built to the same high standards of en-
gineering, material and workmanship as the world
famous Mosley amateur antennas.

We will gladly supply the names of dozens of leading
commercial, military and industrial organizations who
have installed Mosley point-to-point antennas in stan-
dard configurations which are available ‘¢ off the
shelf '* and ‘“ customized '’ antennas in HF and VHF
ranges. Write our Government and Industrial Division
for our new catalog ‘‘Antenna / Systems 1961 /62

Mode!l S-402

| ook for this black and yellow decgl in the
windows of nearly 250 amateur and indust-

rial electronic equipment dealers. These
signs Identify dealers who carry in stock
the Mosley antenna for you.

Mo /ey it S

4610 N, LINDBERGH BLVD. BRIDGETON, MISSOURI



GPR-90RX

S8T-1K

'World Radio History

SSB - DSE

CON. .. The Model CON Operating Console is an unusual
“add a unit" type enclosure used in Point to Point, Air-
Ground, Airport Control Tower, Mobile and Shipboard instal-
lations where maximum operating efficiency and equipment
flexibility is required. The units are made up of standard 19"
assemblies which can be used to form straight line, “L", "“U"
and many other arrangements. Bulletin (211) 9001
OPR-90 (R-825 /URR) . . . o general purpose communica-
tions receiver of the double conversion superheterodyne type
covering the frequency range of .54 to 31 mcs. Stable — selec-
tive — accurate — built-in crystal calibrator.

Bulletin (179) 3005
GPR-9ORX (R-840 /URR) . . . Provides the same high quality
characteristics of the GPR-90 but also permits the use of 10
precisely adjustable crystal positions available from the front
panel plus a rear deck input for an external high stability
controt oscillator or synthesizer..... ... Bulletin (205) 3005
GSR. .. Single Sideband Adapter of the filter slicer type per-
mitting accurate and simple tuning of SSB, AM, CW and
MCW. Filter provides additional selectivity and pass-band
tuning. Upper and lower sidebands are selected by a flip of
a switch. ....... Bulletin (194) 4002

SBT-1K () .. Single Sideband Transmitter is a conserva-
tively rated general purpose transmitter providing at least
1 KW PEP from 2 — 32 mcs. — SSB — ISB — AM — CW — FS.
Rugged, compact, serviceable, completely bandswitched —
ideally suited for mobile, marine, fixed station operations.
Four models available................................. Bulletin. 1001
GPT-750 () 2(ANJURT-17A) ... is a fully bandswitched,
continuously tunable {2-32MC) radio transmitter. The building
block concept makes this transmitter versatile, easy to install,
operate and maintain. Nineteen models available. SSB, ISB,
DSB, AM, CW, FAX, FS. The GPT-750 {.....)2 is ideally suited
for fixed station, mobile and shipboard operation.

Bulletin 227 (1007)

GPT-750




HF/LF communications

it’'s TMC

« ISB + CW «- MCW - AM

VOX (0-330B /FR) . . . o direct reading, high stability, Vari-
able Frequency Oscillator providing continvously variable
output over the frequency range of 2—64 mcs.
Bulletin (134A) 2010
XFL-2 . . . The TMC Frequency Shift Exciter System, Model
XFL-2 is combined low and high frequency shift system. The
system combines the TMC Low Frequency Adapter, Model LFA
with TMC Frequency Shift Exciter, Model XFK to provide ver-
satile operation over a wide range of frequencies—1 to 6.9
mes. and 50 to 500 Kecs. Bulletin (154) 2021
SBT-350 ( ) . . . Compoct, rugged Radio Tronsmitter
copoble of at least 350 watts PEP from 2—32 mcs. SSB—I1SB—
DSB—CW—MCW—FSK low level AM—completely band-
switched—five models available Bulletin {220) 1003
PTE-3 (AN ;GRM-33A)... Single Sideband Analyzer designed
for the specific purpose of tuning and aligning single sideband
exciters and transmitters permitting o visual analysis of inter-
modulotion distortion products, hum and noise The PTE-3
consists of 3 basic TMC units: Spectrum Analyzer Model FSA
(AN /URM-116A); A VFO TMC Model YOX (0-330B 'FR) and
o Two-tone Generator TMC Model TTG (O-579A /URT).
Bulletin (231) 6001

GPT-10K (AN FRT-39) . .. is a conservatively rated general
purpose radio transmitter capable of at least 10 KW PEP out-
put from 2-28 mes. All power amplifier stages are linear and
the final incorporates a ceramic tube for greater efficiency XFL-2
ond reliability. All components housed within a single ottroc-
tive enclosure including sideband exciter — YFO, spectrum
onalyzer, F.S. Exciter and complete “on the air’ testing cir-

cuitry. - Bulletin (207C) 1008

The TECHNICAL MATERIEL CORP.

MAMARONECK, NEW YORK
and Subsidiaries: SBT-350B

Ottawa, Ontaria, Canada ® Alexandria, Virginia @ Garland, Texas

Lo Mesa, Califarnio ® Pampana Beach, Flarida.



QUALITY ELECTRONIC
EQUIPMENT FROM
INTERNATIONAL

NUVISTOR
PRE-AMPLIFIER

Single stage triode
amplifier. Inductive

neutralization. Available 26 mc through
0 mc.

Kit . ...$5.95

Wired and tested ,,,,,,,,,, $9.95

Coupling section ... _..{each}) 985

Mounting Chassis ... . (each) $2.00

CONVERTERS

TRC = Crystal
controlled. Three
transistors. RF stage. Available all amateur
bands 6 through 80 meters.* 600-1600 k¢
IF or 6 mc IF for use with TRB-1.... $16.50
* See catalog for other frequencies.

TRC-5

Crystal controlled. Three transistors. Avail-
able for any 1 mc band of frequencies be-
tween 54 mc and 160 mc. 600-1600 kc IF
or 6 mc IF for use with TR8-1.

54 mc to 100 me.....
100 mc to 160 me............. .

FM-5000
FREQUENCY
METER

Beat frequency
measuring device.
Incorporates a
transistor counter
circuit, self con-
tained batteries,
low RF output
for receiver
checking, audio
oscillator, trans-
mitter keying circuit, and plug-in oscilla-
tors, including heatmg circuit.

Frequency meter, including batteries, acces-
sories and complete instruction manual,
less oscillators and crystals..... . $375. 00

COMPLETE LINE TRANSIS-
TOR SUB-ASSEMBLIES FOR
COMPACT RECEIVER/TRANS-
MITTER CONSTRUCTION

CONVERTER (TRC-1) Three tran-
sistors, crystal controlled 6 mc IF
standard. 10 meters. Wired and
tested with crystal $14.50

AUDIO UNIT (TRA-2) Three tran-
sistors. Input 100,000 ohms and 50
ohms. Speech input for dynamic
microphone. Push- pull power amp.

Wired and tested. $14.50

MIXER IF UNIT (TRB-1) Six tran-
sistors, 2 diodes. Crystal controlled

Plug-in Oscillators®
1- 4 . $25.00 ea.
5-24 . 15.00 ea.
25 to 99 9.00 ea.
100 or more . 8.25 ea.
“tess crystal
Crystals for Oscillators
100 kc - 1999 kc $8.75 ea.
2000 kc - 60 mc . 6.25 ea.
,‘\ ]
TRANSISTOR
CONVERTER
MOUNTING
“”ﬁ' \ CASE
\\\ - Mounting

case for TRC-4
or TRC-5. Complete wnth all items neces-
sary for installation in vehicle. . $4.95

Noise limiter and
Wired and
$32.50

local oscillator.
squelch. 6 mc input.
tested with 2 crystals.

TRANSMITTER UNIT (TRT-2) Three

transistors.  Crystal controlled.
Switch for two frequencies. 10
meter range. Transmitter less
transistors ..$10.00
Transistor Kit $ 9.00
OSCILLATORS. Three separate

transistor units with total of 8 fre-
quency ranges (100 kc to 60 mc).
TRO-1 100 kc and 200-2000 kc.

TRO-2 2000 -20,000 kc.
Overtone 15 mc to 60 mc in 5
ranges. Specify

frequency . (each) $4.00

FO-1L 100 ke
OSCILLATOR

Printed circuit
oscillator for band
edge calibrator and
frequency standard. Power:
150 vdc @ 8 ma, 6.3 vac @
50 ma.
Kit, complete with

tube and crystal $12.95
Wired and Tested $15.95
FO-1A F0-1B OSCILLATORS

FO-14 (fundamental operation)

200 ke to 15,000 k

Tolerances of 01% -

and .005% with appro- -

priate FX-1 crystal.

Tolerances of .0025% and

.001%. Available wired

and tested. Power: 210

vdc ¢t 5 ma, 6.3 vac @ 150 ma. Tube 6BH6.
FO-18 (overtone operation} 15 mc-60 mc i

five ranges. Power: 150 vdc @ 8 ma, 6.
vac @ 175 ma. Tube BAKS.

Kit (less tube and crystal) $3.95
Wired and tested

(less tube and crystal) $6.95

FO-11
CRYSTAL OSCILLATOR

Compact crystal oscilla-
tor. Frequency range 2
mc to 15 mc. Fundamen-
tal mode crystals. Uses
International  F-605 or
FA-5 Crystals. Power: 210
vdc plate @ 5 ma, 6.3
vac @ 150 ma. Tube:
6BH6. Wired and tested
with  tube less crys-
tal $4.75

VFA-1

CASCODE PRE-AMPLIFIER
For 2 meters or 6 meters. Mounts
in standard 3” x 4” x 5’ minibox.
Power 250 vdc @ 10 to 15 ma,
6.3 vac @ 400 ma. Tube 6BQ7A.

50 mc  Kit with tube $4.95
Wired with tube $8.95
144 mc Kit with tube . %4.95
Wired with tube . $8.95



FOR DEPENDABILITY IN
COMMUNICATIONS...SELECT
INTERNATIONAL CRYSTALS

= & |
— " 238 050 dio. ..g ~—.486—
.050 dia. —« p—

e TE IR CRYETAL & F-605

eUr STALS

Types FA-5, FA- 9 FM- 9 1000 kc to 137 mc .01% Tolerance
Wire mounted plated crystals for the Amateur or
Experimenter where tolerance of .019% is per-
missible and wide range temperatures are not
encountered.
Designed to operate into a load capacitance of 32
mmf on the fundamental between 1000 kc and 15 mc.
Designed to operate anti-resonance on 3rd over-
tone modes into grid circuit without additional ca-
pacitance load. Fifth overtone crystals and seventh
overtone crystals operale at series resonance.

HOLDERS: Metal hermetically seal to 80 milliwatts for fundamentals,
ed. FA-5 and FA-9 are HC/6U pin depending on frequency.
type. FM-9 is HC 18U pin type FREQUENCY RANGE: FA-5 and FA-9
CALIBRATION TOLERANCE: = 01% 1000 to 20,000 hc fundamental; 10
of nominal at 30 C me to €0 mc third gvertone; 80 me
to 137 mc fifth and seventh over-
TEMPERATURE RANCE: - 40° to lune. FM-9 8000 hc to 20,000 ke
70 C. = 01% of frequency at 30°C.  fyngamental; 20,000 kc to 60 mc

DRIVE LEVEL: Recommended, maxi- third overtone; 60 mc to 110 mc
mum 3 milliwatts for overtones; up fifth overtone

ST/ 70 kc to 137 mc—Type F-6
Wire mounted pIated crystals for use in commer-
cial equipment where close tolerances must be
observed. All units are calibrated for specific load
presented by equipment. Crystals are available
for all major two-way equipment and in most cases
the necessary correlation data is on file. Prices on

request. l 486 620

B \D Low drift  DT-CT—=.01% from —40° to +70° C. old 940 dio.
-cut blanks are used in these L r;. N Tal ( 125 dioef fo—

ynits gbave 500 kc, and low drift AT—.00 ’%n? naminal at +30° C. : ‘

DT and CT-cut blanks are used in DT-CT—.01% of nominal at 4-30° C
units below 500 kc; any crystal can D E L
be supplied for operation with or Maximum, AT
without an oven 1 milllwatts 80 ke to 999 ke
i ® t.10 4 millivatte 10,000 ke to 24,000 ke F-612
KPCERRARES o 0T oot ¢ 2 milliwatls 25 mc to 137 mc !
*+.002% from —30" tu - 60" C DT-CT — 2 milliwatts

[ R _L INTERNATIONAL'S
Crystal controlled for generating standard = 4
signals in alignment of IF and RF cir- COMPLETE
cuits. Accommodates FX-1 crystals from 030
200 kc to 15,000 kc. Special oscillators Other CATALOG FREE.
for frequenlciefs tol 650 mc. Complete with Dimensions
power supply for 115 vac. Osciliator with 8
case, cover and carrying handle (less F-603 SEND FOR YOURS
crystals) $69.50 '
TODAY!
’5"‘ v ;Lf'_,,
INTY EP‘ .‘-?! NAL
CRYSTAL | INc.

CRYSTALS FOR USE IN MILITARY
EQUIPMENT CAN BE SUPPLIEO TO MEET
18 NORTH LEE — OKLA. CITY, OKLA. SPECIFICATIONS OF MIL - C - 3098B.



SAVE v 10 50%

oN THE NEWEST, FINEST AMATEUR RADIO

" HEATHKIT

New Kits

Forty new kits have joined the Heathkit line this fall...choose from
over 250 quality kits . . . the world’s most complete line!

New Guarantee

We guarantee you can build any Heathkit and have it perform to factory
specifications . .. now you can buy in complete confidence!

New No-Money Down Terms
Now it's even easier to buy from Heath! Any order from $25 to $600
can be paid for on Heath's time-pay plan with no down payment!

New 71962 Heathkit Catalog

It's the world’s biggest kit catalog ... 100 pages . . . complete descrip-
tions, specifications and many schematics. It's yours FREE!

Specially-designed for CW work ...
new novice CW TRANSMITTER KIT HX-11

An excellent transmitter for the novice or CW amateur who ap-

* preciates a clean, quality signal and real distance getting power!
Features 50 watt RF power input on 80 through 10 meters, built-
in low pass filter, single-knob bandswitching, switched antenna
relay power and pi-network output coupling for complete oper-
ating convenience. A ‘“‘tune-operate” switch allows off-the-air
tuning and a large “clear view” meter indicates final grid or
plate current. Easy access to crystal socket is provided by a metal
pull-out cabinet plug. Power supply is built-in. Careful design
and high-quality components used throughout make this kit easy
to assemble and assures long, reliable and trouble-free perform-
ance for years to come. An outstanding *“watts-per-dollar” value
in amateur gear. 17 lbs.

Kit HX-11...NO MONEY DOWN, $5mo.......... $43.50

The DX-60 Surpasses Quality and Performance of B i e
Transmitters Costing Far More!

This outstanding phone and cw transmitter offers far more in
quality and performance than any other unit in its price and
power class! A front panel switch selects any of four crystal
positions or external VFO. Controlled carrier modulator and
silicon diode power supply are built in. Single knob bandswitch-
ing for 80 through 10 meters and pi-network output coupling
provide complete operating convenience. Panel meter shows final
grid or plate current for easy tuning. Assembly is a marvel of
simplicity with clean, rugged construction and thoughtful cir-
cuit layout. A precut, cabled wiring harness eliminates tedious
wiring and the informative instructions furnished make it an
ideal kit for the novice. May be run at reduced power for novice
operation. Less crystals. 25 1bs.

Kit DX-60...NO MONEY DOWN, $9 mo.......... $82.95

ot

50



New low cost, broad coverage
Heathkit VFO HG-10

Covers 80 through 2 meters with each band separately calibrated
on a rotating drum-type slide-rule dial. Uses a series tuned Clapp
oscillator with regulated plate voltage for stability and a cathode-
follower output stage for load isolation. Features 28:1 vernier
gear drive, and “spotting” switch for off-the-air tuning. Powered
by transmitter. Styled like the Heathkit DX-60 and plugs into
it directly. Easy to build. 12 Ibs.

Kit HG-10...NO MONEY DOWN, $5mo.......... $34.95

Improve your receiver performance
with this new Heathkit “Q” MULTIPLIER

May be used with any receiver having an IF frequency between
450 and 460 kc. This “electronic filter,” with effective “Q” of
approximately 4,000, provides either a sharply-peaked IF curve
for CW, a broad peaked IF curve for AM or SSB, or a deep
sharp notch for rejecting heterodynes on CW, AM and SSB.
Both peak or notch positions are tunable to any point in the
receiver's IF bandpass. Ideal for CW reception and heterodyne
rejection on receivers or transceivers employing fixed bandwidth
mechanical filters such as the Collins 755-1. Power supply is
built-in. 2 1bs.

Kit HD-11...... SR 3 - 3K - 1

- * A\

New! ... nothing else like it anywhere ...
the Heathkit “TUNNEL-DIPPER"...
exclusive tunnel-diode oscillator!

First of its type! Performs like a *“grid-dip” meter but uses a tun-
nel-diode oscillator and transistors—no tubes! Built-in battery
supply for complete portability . . . use it anywhere for alignment,
trouble-shooting, etc. Features color-matched coils and dial
scales for easy reading; printed circuit board for easy assembly.
Protective cover has storage space for coils. Enclosed vernier-
driven drum-type tuning dial prevents accidental change in
settings. 3 Ibs.

Kit HM-10...NO MONEY DOWN, $Smo......... $34.95

2 R (] =T S ATy
| 1
‘ Fhee C(lfGQOQ | HEATH COMPANY i
. Send For Your FREE 1962 : Benton Harbor 9, Michigan :
l Heathkit Catalog now! It |  pjeage send the Free Heathkit catalog. 1
| details the complete | }
Heathkit line of quality | |
. Kits...over250,..the | Name I
world’s largest selection. | I
we'll send your friends : Address :

1 ]
free copies too! I City Zone State 1
e . e G P -l
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Here, at Harrison’s, in the World's Largest Trading Center,
is where you get the most for your money!—The newest equip-
. ment, the best friendly service, the greatest values, the

easiest terms, the “hottest” trade-in deals!

Nowhere else can you see such a tremendous array of all
the latest and finest Ham gear, waiting for you to inspect,
select, try out, then take safely home with you.

So, hurry on in (it really is a shorter trip than you think!)
to HAM HEADQUARTERS, U.S.A. Bring along your old rig, for
my tip-top trade-in deal. | guarantee you'll go home happy!

73, B Harnison, winva,

(0f course, if you can't visit us, my mail and phone order
service is still the best in the world!)

DO YOU WORK
IN ELECTRONICS?

Your Purchasing Agent will thank you
for reminding him that our
INDUSTRIAL SALES DIVISION

oW can make immediate off-the-shelf o g
Wb deliveries of most everything he needs, .

&Y at lowest factory OEM quantity prices. , e R
ay
Tell him that his request on Company ¥ v
A letterhead to our Dept. HB will bring
m‘h“} him a copy of our new A \

B iceriidet S wes] 225 GREENWICH ST.

- A =" NEW YORK 7, N. Y.
}%Wv‘ m‘r—rw e mnm:t - p” r N
et G =Nl BArclay 7-7922
S oo X W — LONG ISLAND STORE —
~CO! ' Java > e gort o

: , » il 144-24 HILLSIDE AVE., JAMAICA
Ry ““‘W K™ REpublic 9-4102



3 wei-
come awaiting you here, by experienced Hams who are gla
advise and nelp you along in our great hobby !

BEGINNERS INVITED! There's always 3 warm, friendly

{ our most popular gections the Harrison

, where your choice of hundreds of like-new
ers. can be picked up at a fraction of

original cost, can later be turned in toward other gear.

in, to “Ham Headquarters. USA”, and enjoy all the ad-
vantages that make Harrison Radio the greatest place in Ham-
dom ! It’s less of a trip than y2u might think and well worth it.
(12 blocks straight downtown from Holland Tunnel. At Barciay
Street, 2 blocks West of City Hall.} BCNU

n, B Fanrnison. W2AVA

p.s. ASK FOR YOUR HARRISON
CHARGE ACCOUNT, NOW!

AR SON

"HAM HEADQUARTERS, USA”
...Since 1925




STEP UP TO QUALITY..

RECEIVERS, TRANSMITTERS

In Stock RIGHT NOW at Your
HAMMARLUND Distributor

Thrill to the stability and precision of professionally de-
signed, carefully manufactured equipment for amateur use.
Scan these pages, and you are sure to find the unit you want.

NEW! HX-50

The first BIG STEP in transmitter history
—Hammarlund quality-plus features that
literally burst forth in this new, compact
filter type transmitter. Power input 130
watts, P.E.P. Two tone output...50 watts
at 10 meters...75 watts or better at 80
meters. Features slide rule dial with

$39950 band-in-use neon indication.
AMATEUR NET

e wm)

. HAMMARLYND L)
Al P e ;. ‘

HQ 100A Single Conversion HQ 145X Dual Conversion Above 10 MC
General coverage receiver with extra convenience Pin-point accuracy with single-crystal controlled
and performancg through independenﬂy.controlled, fixed frequency. channel plus top-quality general
continuously variable BFO and Q#;:Jtlll\:‘:::rt}eurNet* coverage reception. $269 Amateur Net

*24 hour clock-timer—$10 optional

54



HAMMARLUND QUALITY..

AND ACCESSORIES

MR 30X MR 50X

True split channel crystal controlled mon-
itor receiver. Factory tuned to any spe-
cific channel within the frequency limits
of the instruments. Multiple channels
available. MR 30X—25 to 54 MCS. MR 50X

147 to 174 MCS. $199.50 Amateur Net

u

HQ 170

Optimum reception of SSB amateur
bands. Triple conversion. Razor sharp
slot filter with up to 60 db attenuation.
The amateur band Specialist.

$359 Amateur Net

HQ 180

The quality standard for the industry.
The very finest general coverage receiver
available. 18 tube superheterodyne unit
for the best in SSB, AM and CW reception.

$429 Amatéur Net*

Triple Conversion

HQ 110

For the amateur bands. Optimum selec-
tivity. Dual conversion 12 tube superhet-
erodyne. $249 Amateur Net

HX 500

100 watt output of the best performance
you ever heard. Advanced design SSB
transmitter that offers every feature you
want—and more. $695 Amateur Net

,‘ L)

HAMMARLUND

0’ "v

HQ 105TR

Citizen-Ham band transceiver that in-
corporates a full-coverage receiver. Now
available with built-in speaker in place
of 24 hour clock-timer. $219.50*¢

tHQ 105TRS (Built-in speaker) $224.50

S-100 S-200 SPEAKERS

Matching speakers for use with HQ 1004,
HQ 110, HQ 105TR and HQ 145X, HQ 170
and HQ 180 respectively. Extended cov-
erage. $-100 $14.95 S-200 $19.95

Established 1910

Aammaniurs

NEW ELECTRONIC KEYER
EK-1B

Self contained, battery operated unit
with its own built-in speaker. Features
ratio control which permits personal
‘“‘touch’” and a full range of speeds for
novice or expert operation,

$39.95 Amateur Net

IMPROVED NOISE SILENCER

Complete, rzady to install unil thal sup-
presses impulse noise level in any loca-
tion for HQ 170 and HQ 180 receivers.
Eliminates ignition or other pulse-type
noise that would otherwise obliterate
signal. $33.50 Amateur Net

CRYSTAL CALIBRATOR—
XC 100

New plug-in type—provides markers every
100 KCS. HQ 145X, HQ 170, and HQ 180
chassis factory prepared for XC-100 in-
stallation. $15.95 Amateur Net

MIMARIRIINID

MANUFACTURING COMPANY,
an affiliate of Telechrome

53 West 23rd Street, New York 10, N. Y.
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LEO I. MEYERSON, WOGFQ, SAYS:

Now You Pay "NO MONEY DOWN"

WITH OUR NEW CHARG-A-PLAN CREDIT PROGRAM™ ($20.00 Min.)
% ADD-ON PURCHASES AS YOUR CREDIT GROWS
* SMALL MONTHLY PAYMENTS

* PROMPT SHIPMENT
% IMMEDIATE DELIVERY

Receives

Transmits
ALL BAND
VERTICAL

S ANTENNA KIT
80-10 Meters

Designed as a space
and money  saver.

. . Ground or roof
mountul self - sup-
porting ; handles up
to I KW on 10-50M:
band change by tap-
ping clip. No guys:

Handsome, functional desk with sloping
top, designed for Amateur or Experimenter
use. Durable %' Nova-Ply. Easily as-
sembled in a few minutes without glue.
Holds over 500 lbs. Handy, slide-out leaf.
Wood-Mosaic finish. Full size: 49%x-
29%x31”. Shpg. wt.: 99 Ilbs. Shipped
truck or express.

no radials; 23 feet
overall. Heavy wall
aluminum tubing. 52
ohm coax fed
blO 6M SIGNAL SLICER
MONEY Ji | Transceiver
DOWN z:z:==% ¢
= Kit Only Only
== $3995 $1595
P
et New WRL TechCeiver-6 has superhet
2o receiver, built-in noise limiter, is tun-
- able 48-54 MC. Crystal controlled
Only Xmttr. using std. Xtals. (FT 243-8MC). .
Over 1 watt output. Built-in push-to- Baoosts :\cak signals by narrow banxl‘-
s 95 talk.  9-tube performance. Smallest pass. For any 455 Ke Receiver IF,
W Transceiver available: 5x914x6". with no modification. Se']'f-pqwered for
<F Matching 115VAC supply, Kit $15.95 1I5VAC. Ultra high “Q" coils. Step-
‘r[ Matching 12VDC supply, Kit $2¢95 by-step instructions.
NEW WRL DUO-DOUBLETS . ALL COPPERWELD FOR STRENGTH
= 3 b= . W — p 1 3 3 T - - W o-O-
Dual band operation, single 52-ohm feed, copperweld 3 .
wire. Weather proof insulators included. Usable on Model 84 (80 & 40 meters) 57 95
15M. Full half wave, each band. Model 42 (10 & 20 meters) $7.45

Antenna Tuner COLINEAR Low cost
519-95 MM-106]  6-METER 6-M BEAM
1 . @ - Self-supporting  vert- -/
" P cal, 13 ft. high. DX
\ig b plower g?m from the 3% /
: q . - 3 electrical wave vertical
e gty |0 T RS || o
ish. 115 volts. Bulb fwae L LSO R 95
included.  Simply _ at- == 3t up o 1 0D 12
tach cord to terminals New Mini-Matcher Kit op- | 3 gain on 6M. 62
of 115V antenna relay. erates with anle)(gmurCV?/f ohm coax fed. Light weight, spaced for
LARGE UNIT power input w maximum gain (7 db).
" 95 75w Fone or less. Matches Oni 95 F/B 18 db. Rugged 4% ft.
(10%.x314x3") $4 to high impedance anten- y $29 boom. Aluminum. May be
SMALL UNIT $2.49 nas. Unbalanced input and rotated with TV rotator.
e d output. High quality ma- Can be shipped parcel post.
(3%ax2%x6%") terials & assembly manual.

Regular 10% down payment plan stifl available to our customers!
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From
“the house the hams built”
OFFICIAL HALLICRAFTERS WARRANTY SERVICE STATION

FECT COMPANIONS

for Novice, Technician, General!
MODEL $X140

A high performance, low cost ham band receiver, 80-6
meters. AM/CW /SSB, BFO/Q multiplier, antenna
trimmer, ANIL, *“S" Meter and many other features.
V $ 3 ‘

MODEL HT40

Carefully designed AM/CW transmitter for 80-6 Meters.
Crystal, or external VFO control (with HA5 VFO). 52
ohm pi output with TVI shielding. Dual range metering.
l-\cellent CW keying. 75 watts maximum input power.

MODEL
HT32B A new table top, high efficiency amateur band trans-
mitter, providing SSB/AM/CW /FSK output on £0-10
meters (full 10M coverage). A new dial ealibrated
Just directly to 1 KC. New sealed crystal filter for best per-
s 00 formance. 144 watts input (PEP). Both sidebands on
725 AM. 52 ohm pi output. Full VOX and break in CW.

Amateur Net

Companions for the Most Discriminating Amateur Operation
SSB / AM / CW / FSK

MODEL
Complete ham band coverage R0-10 meters plus tuning Sx]o]A
range for external 2 and 6 meter converters. Dual
conversion, SIB  selection, built-in calibrator. Every UsT
feature carefully designed to result in top performance ’
on reception, be it AM/CW /SSB /FSK. $44500
Amateur Net

You Can Rely On HALLICRAFTERS For Superior Products!

BUY WRL USED GEAR WITH CONFIDENCE

L]
2 WEEK TRIAL AFTER PURCHASE. We guarantee Glant wa" Maps
you must be satisfied with performance or you may re-

turn the equipment within 2 weeks for refund. HAM OR CITIZENS BAND

90 DAY PARTS WARRANTY. We guarantee your in- Send for these Call Area maps for

vestment %0 days by our ‘“'Same as New' 90 day war- your Ham Shack today! 28x36”, in
ranty on all parts, multiple colors, showing various call
BONUS FEATURE! Full 90 day return credit: WRL areas for either Amateur Radio or
offers 4 90 day return privilege whereby you can trade Citizens Band, time zones, monitor-
back equipment for full credit (subject to equipment not 50¢ ea(h ing stations, ete. Both now avail-
being damaged) on any of our NEW equipment of able at 50c each.

higher value. All shipping F.0.B. WRL.

WORLD RADIO LABORATORIES

3415 WEST BROADWAY . COUNCIL BLUFFS, IOWA HB €
LEO: PLEASE RUSH ME THE FOLLOWING COMET KITS:

HALLICRAFTERS GEAR:

SEND [ LATEST FREE RECONDITIONED EQUIPMENT LISTS: [ FREE FLYER
NAME: _ CALL:

ADDRESS: CITY & STATE:




RHEOSTATS

when you specify Ohmite components..

you build reliability into your product

OHMITE

RESISTORS

RELAYS
L ]

TAP SWITCHES

TANTALUM
CAPACITORS

VARIABLE
TRANSFORMERS

GERMANIUM
DIODES

RHEOSTATS—Insure permanently
smooth, close control. All-ceramic,
vitreous-enameled: 12, 25, 50,
75, 100, 150, 225, 300, 500, 750,
and 1000-watt sizes,

OHMITE RELAYS—Five stock mod-
els—DOS, DO, DOSY, CRU, new GR,
in 2335 different types, three of which
are enclosed. At115 VAC or 32VDC,
noninductive load, Models DOS and
DOSY have o contact rating at 15
amp; Model DO, 10 amp; Models
GR and CRU, 5 amp. Wide range
of coil operating voltages.

TANTALUM CAPACITORS — Units
are available in three types: sub-
minioture, insulated, wire-type, in
13 sizes. All 5 MIL sizes of foil-
type. Four sizes of slug-type tanta-
lum capacitors. All feature high
performance in minimum space
and o wide range of capacitance
and voltage ratings.

Write for Stock Catalog

POWER RESISTORS—Wire-wound,
vitreous-enameled resistors. Stock
sizes: 25, 50,100, 160, 200 watts;
valves 1 to 250,000 ohms. "Brown
Devil" fixed resistors in 5, 10, and
20-watt sizes; values from 0.5 to
100,000 ohms. Adjustable power
resistors; quickly adjustable to the
valve needed. Sizes 10 to 200 watts,
to 100,000 ohms. Wire-wound oxial
lead resistors in stock sizes of 1, 3, 5,
& 10 watts; values, 1 to 50,000 ohms.

R. F. CHOKES —Single-layer-
wound on low power factor cores
with moistureproof coating. Seven
stock sizes, 3 to 520 mc. Two units
rated 600 ma; others, 1000 ma.

BE RIGHT WITH

OHMITE

TAP SWITCHES—Compact, high-
current rotary selectors for a-c
use. All-ceramic, Self-cleaning,
silver-to-silver contacts. Raoted at
10, 15, 25, 50, ond 100 amperes.

PRECISION RESISTORS—Four
types ovailoble: molded silicone-
ceramic, vacuum-impregnated, en-
capsulated, or metal film. Toler-
ances to *+ 0.1% in Y%, Y, Y,
Y%, 1, and 2-watt sizes, from 0.1
to 2,000,000 ohms.

VARIABLE TRANSFORMERS—Mod-
el Y12, 1Y, amp roting, output
voltage, 0-120/132V; Model VT4,
3%, amp roting, output voltage
0-120/140V; Model VT8, 7%, amp
rating, output voltage 0-120/140V;
Model ¥T20, 20 amp rating, output
voltage, 0-120/140V, Also 36-volt
units, Input voltage all models,
120V, 60 cycles. Thirty-nine stock
models, cased and uncased.

OHMITE MANUFACTURING COMPANY
3608 MHoward Street, Skokie, Illinois



MASTER MOBILE-TOPS IN QUALITY & PERFORMANGE

FIBRE-GLAS ANTENNA

The Feather-Weight with
Spring-Steel Strength. Com-
pletely weatherproof. Fibre-
glas covering, minimizes elec-
trostatic noises generated by
heat, moisture and foreign
particles in the air.

NEW DELUXE HI-“Q” COILS

New wide space deluxe
antenna coil. Greater effi-
ciency on individ. bands.
Easily handles 750 W.
P.E.P. Lightest coil of its
kind commercially avail-
able. Use with 36” base
sect. 60” whip.

- .

i

- ~ $4.95 :

;gm ‘ FG-84 84~ $5.15 h MASTER MATCHER & FIELD
o FG-96 96~ $5.25 " STRENGTH METER. Automatic-
SH FG-103 1037 $6.95 ally tunes entire band by
160M remote control.

MASTER-MAGIC
3 ELEMENT : TUNABLE WAND MULTI-BAND COILS
BEAM Eewd! easy|~(oéins(all, single N?t: P":Eg[\ ;)'Pe. gPer;!es
R top- M i i . Uagd wi sid. ase, whip.
NG, SR-500 v::‘ed ﬁboepr~golzse:n(e‘:1::(.|:4acx? 4 Q of 525. 500 W i"D“tt,'
mum performance on the des- ) Oper. with 52 ohm cable.
200 SPO(;’DEB’) gfav:(;] ired band. Factory pre-tuned.
dir. 10 to 1 inter. 10 Met.- SFt. L $8.95 Mo 30910 10 20M oM
red. from sides & J 11 Met.- 5Ft. L. 8.95 ] No. SSB-156-40, 75M
rear. VSWR'L110 1at band ll 4 15 Met. 5Ft.L 8.95 LN YOUR.
iy they () ol G Ll 20 Met.- 5Ft.L. 8.95 CHOICE

40 Met.- 6Ft. L. 9.95

SR-500-10 $24.95 SR-500-6 $12.95
80 Met.- 6Ft.L. 9.95

SR-500-11 24.95 SR-500-2 10.95

NEW! SLIM-JIM \ TWIN 6 - 2 METER BEAM
A il
-nn::" H N LE AN A May be rotated by
wHIP ANTENNA COI | ul OFPuIOded rudi;I:iEn?N L\ilthr%(:lrdngorr:gtlsﬁ
| element for in-

stollotion requir- 1
ing o ground

pol. Trem. forward

l 4 ’

1 harness to 52 ohm.

} I ITJ\H * Vertical or horiz.
l> |

FOR 10, 11, plane configuro- § gain. Excell. front
tion ond o wider 1 to back ratio. Light-
15. 20v 40v 80 vseful ronge. H weight, sturdy.
METERS SR-600-2 2 Met. $14.95 |

=

SR600.6 6 Met. 16.95 |l with pL-259 coax 3] 65
| SR-600-10 10 Met. 24.50

SR-600-11 11 Met... 24.50 1

SIZE 1%"x 19"

Positive action,

just slide whtip Ve 4 e

in or out to N b

loading point I \,qar WRITE
and lock nut —

into position, e - FOR

-7° Heavy duty comm. ant.
‘?( mts. Can be attached
» through opening as
nnm small as 3/16'". For
spring or whip. Pheno

i insulators. %''-24 th.
: 530 Double SS. $21.95
- wenee 531 Single §S. 11.95
K 520 Db.S-Cad.Pl. 7.95
519 SI.S-Cad.Pl.

§ FREE
§1795 Y CATALOG

MOUNTS

No. J-11
Swivel Mount
Fits all antennas

Model ¥,""-24th.
Model 232.C 232 Series 140 100wWX $2.95

232X Base Mount—H.D.—Dble. Tpred. Spring—Swive! Base ...$ 9.85
, 23§XC Base Mount—H.D.—DbIe.Jprsed. Ssprinsg—Coax, Conn. l9.!&5

232XSSC Base Mount—H.D.—D. Tpd. Sg.—Sp. Sless—Coax Conn. 14.95
No.444 $17.80 No.445 $7.95 No.446 $13.45  232xss Base Mount—H.D.—Dble. Tpd. Spg.—Spec. Stainless . 14.95

Adjustoble to ony bumper. No holes to drilt 321 or 321C Base Mount—Where no spg. des.—w. sp. rig. type ball jt. 7.95

MW Maéde Mww&t, ync. R:Jlg?g;zgks

4125 W. JEFFERSON BLVD. * LOS ANGELES 16, CALIF. EVERYWHERE
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BELDEN-

Wire and Cable for every
Ham Application

Ham Transmission Lines—RG/U Type

Belden 72-ohm RG/U Cables are designed for
lowest losses, longer service life, and maximum
dependability. Cables are essentially flat with
no peaks in attenuation to reduce signal on
either high or low frequencies.

8241 Type RG-59/U

= Ly
(2 e S —

8238 Type RG-11/U

Ham Transmission Lines—
Parallel Type

8235
300 Ohm—1 KW (RF) Rated

=

8210
72 Ohm—1 KW (RF) Rated

Belden transmission line cables are made with
brown virgin polyethylene for best weather
resistance and lowest losses. Uniform quality con-
trol prevents standing waves and mismatches.

Power Supply Cables

Provide dependable service as power supply
cords, interconnecting cables on electronic
equipment, remote control circuits, special
press-to-talk microphone circuits, and other
ham applications. Designed for long service
life with excellent mechanical and electrical
characteristics, and uniform quality. Special
jacket offers maximum resistance to abrasion
and ozone,

840
Shielded Power
Supply Cable

One wire source for Everything Electronic and Electrical
60 8-10-0-A



Service Rated-
Quality Controlled-Easy-to-Use-
Packaged Lengths

High Voltage Lead
New, improved lead offers smaller diameter
and greater flexibility and voltage .150” OD,
25,000 V working voltage and 50,000 V break-

down.

Antenna Rotor Cables

Sturdy, flexible, plastic insulated cable for all Ham
antenna rotor applications. Cables are color
coded for easier hook-up. Chrome, vinyl plastic
jacket resists sun and aging.

‘ ! Coiled Retractile Cables
2\3;»»»”’“‘”)”»”)/% Microphone —Telephone

\ z A variety of types and lengths for most applica-
tions. Microphone cables offered with 1,3,and 4
conductors in vinyl and neoprene—telephone
cords with 3 and 4 conductors, vinyl only.

)

L.

A
L 4

Hook-Up Wire

All colors, types, sizes, insulations, and tempera-
ture ranges in stock at your jobber. Available in
packaged lengths for easy handling.

8525

Be'den Magnet Wire - Lead Wire - Power Supply Cords - Cord
Sets and Portable Cord - Electrical Household Cords - Elec-

WIREMAKER FOR INDUSTRY tronic Wires - Welding Cable - Automotive Wire and Ct:blo6lI

SINCE 1902 — CHICAGO
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electron .

HELPFUL CHARTS & LITERATURE FREE: Write for CONDENSED
TUBE CATALOG, information at a glance, rapid tube data refer. COMMUNICATION

ence tables, 25 pages of condensed information arranged
for quick reference. Address your distributor or Amperex direct.
RECTIFICATION
RADIATION DETECTIO

ELECTRO-MEDICAL

imn
5868

S enens «sees Detailed Data Sheets on any of th

tubes, and applications engineer

service are yours for the aski

= -
RADIATOR CREOIT FOR

DX151

6961

s FORCED AIR-COOLED TUBES
| Tube Type Users Allowar
\ ’ 889RA . . ... ........ $20
[ 891R, 892R . . . ....... 30
| ) 5604 .. ............ 75
) 5667 . ... ... ... ... 20
ORP60  ORP50 2510M 5894 377 6445 . . . e 30
000 0000000000000 00000 0 00ss00tRS t0 800 0s00000s00 6447 ““““““““ 30
(67,5 7N IR R R 75
6801 .............. 75
L s e ————

**Price on request.

1Price includes 10% Fed. Excise ¥i
ALL PRICES SUBJECT TO CHAN!
WITHOUT NOTICE.

18517
R 000O0OOGOOOOOEOOSIOSOOODS
5 ask Amperex
7093 EY88 6939 18515 about AMPLIFRAME tube

% AMPLIFRAME, a new concept

A . electron tubes, designed and m:
°t produced exclusively by Amper:

]l ‘e incorporates the unique FRAME GR
...the closest approach to the ide

ﬁ “Physicists’ grid"’—electrical char:

| i teristics but no physical dimensior
‘ o? The FRAME GRID results in: = high

/ \ l'_:) transconductance per milliampere

tighter Gm and plate current tol
ance ¢ low transit time ¢ jow capa
tances « lower microphonics ¢ rugg
construction

{

$0000000000000000000000000080000000000060000000000000000s0

6977 6688 6FY5

7459

ELECTRONIC CORP.

HICKSVILLE, L. I, N. Y.
m p e r e m IN CANADA: PHILIPS ELECTRONICS
INDUSTRIES LTD., TUBE, SEMICON-

DUCTOR & COMPONENT DEPTS., 116
The prices shown here are suggested list prices. For original equipment manufacturer prices, VANDERHOOF AVENUE, TORDNTO, 17,

please write directly to the factory.




Suggested
Type No. Resale Price

BEAM POWER TUBES

807 . .....

6146 . 5.90
6159 |. . m. . w6 5.90
PEO6/40ON . ... 595

DIODE CLIPPER
44.50

....... 50
75NB3 . . ... 16.50
9ONB . .. ... 27.00
90NB3 . 27.00
90NB4 ... .. 27.00

27.00

100C_ ... ... 54.00
100CB . . ... 58.00
100HB . . ... 54.00
100N ... ... 43.50
100NB . 46.00
120 zc a4 90.00
120CB . . ... 95.00
120N . .. 90.00
120NB . . . . . 95.00
150N . .. ... 61.00
150NB . . ... 66.00
153C . ... 91.00
200C . ... .- 67.00
200CB . .. .. 71.00
200HB .. ... 67.00
200N ... ... 56.00
200NB . . ... 58.50
230C . ... 43.00
230N . ... .. 41.00
240C . ... .. 43.00
240N . ... .. 41.00
912NB . . . .. 53.00

COUNTING,
INDICATOR TUBES
Z302C . . . . . . $11.80
Z303C . . .. . . 10.65
25028 . .. . . . 11.50
Z510M .. ... 11.00
Z550M . . . .. 12.00
ET51 ...... 61.00
6370/ET . ... 525
6370/EIT . . .. 16.50
DIODES DAMPER
...... 2.80
16R3/EY81 2.80
...... 2.60
TWIN DIODE

5726/6ALSW . . . $2.10

DIODE, VTVM
6923 . . . ...

IGNITRDNS

5551A . . ... $ 65
5552A . . . .. 99.00
55538 . .. .. 245.00
5565 . J1LL 316.00
5822A . .. .. 116.00
7585 .amlas 99.00

TUNING INDICATDRS
GBRS ....... 2 45
6CD7 . .. .. .. 3.65
6DAS . ...... 2.45
6FG6 . .. .. .. 2.95
DM71 . .. .... 2.00

2K25 . .« moeg

MAGNETRONS

2)42 .. ...
5586 . . . . . . *417.00
6972 . . . . .. 325.00
7091 . ... .. **

PENTODES
*13EH7 ... ..
*13EJ7 . 2.90
*14EH7 . . . .. 2.90
*14E)7 . . 2.90
16AU6 . . . . .. 2.10
16BA6 . . 2.00
$6BQ5 . . . . . . 2.60
16BX6 . 3.15
6CA7 .. ... 5.60
16CW5 . .. .. 3.50
16DA6 . . . . 2.85
*16EH7 . 290

Suggested
Type No. Resale Price

PENTODES (Con't)

*16EJ7 ... .. 2.90
18BQ5 ... .. 2.60
145B5 . . . . .. 3.50

8 pee - g 7.60
5654/6AK5W . 3.45

*5847 sl o . . 7.50
6007 ...... 1.50
6008 ...... 1.50
6083 ...... 14.25
6084 . ..... 3.75
6227 . ..... 3.75
16267 .. .. .. 2.75
6375 . ... .. 11.50
6686 . ... .. 5.00
6688 .. .... 8.00
6688A . . .. .. 8.06
6689 . . .... 4.50
{7189 . . . . .. 3.60
*#7534 . ... .. 16.50
7693 ... ... 4.20
7694 ... ... 4.20
SR o o blo & 9.00
EFP60 . . . . . . 8.75
JEL37 ... ... 5.75

16DC8 . . .. ..

16BLB . .. ... 3.80
16BM8 . . . . .. 3320
16DX8 . . . . .. 3.20
U8 . ...... 3.30
150BM8 . . . . . 350
3 ... 5.25
PIIDTDMULTIPLIERS
20AVP-SP ¥ 5500
51UVP . . . . . 308.00
52AVP . . . . . 120.00
53AVP . . ... 80.00
53AVP-X 88.00
53UVP . . . .. 462.00
54AVP . .. . . 158.00
55AVP . . . . . 210.00
S6AVP . . . . . 496.00
SE6UVP . . . . . 696.00
S7TAVP . . . .. 850.00
58AVP . . . .. 850.00
150AVP . . .. 62.00
150AVP-SP . .  76.00
150CVP . ... 84.00
RECTIFIERS
11S2A . . .. ..
15AR4 . . 4.20
I5RAGY . . . . . 1.90
16CA4 . . . . 210
16V . ... .. 1.50
16X4 ... ... 1.65
575A . .. ... 22115
673 . ... ... 22.15
8020AX . . ... 24.00
RECTIFIERS, MERCURY
857B . ..... $235.00
866AX . . . . . 3.
869B . . . ... 160.00
869BL . . . .. 160.00
872AX . . ... 11.65
6508 . . . ... 80.00
6693 . .. ... 25.00
7136 . . ... . 25.00
B00BAX . . . 10.65
RECTIFIERS XENDN
...... 60
A *1380
VOLTAGE REFERENCE
TUBES
85A1/0E3 . ... $2.75
85A2/0G3 . ... 250
5651 . . ..... 2.50
VDLTAGE REGULATDRS
IR S 185
0Cl . . ... . .50
15082/6354 3.00
....... .00
TETRODES
4-125A . . ... $ 36.00
4-250A . . . 46.50
4-400A . . . . . 48.00
4CX250B ... 3935

Suggested
Type No. Resale Price

TETRODES (Con’t)

4CX250F ... 3935
4X150A . ... 2935
4X150D 29.35
4X2508 . . . 36.50
4X250F . . . 36.50
4X500A 128.50
6075 . .. ... 250.00
6076 . . .. .. 305.00
6079 . . . 60.00
6155 . ... .. 36.00
6156 . . . . . . 46.50
6883 . ... .. 5.90
6979 . .. ... 42.50
7527 ... ... 48.00
7609 . .. ... 29.35
17699 . .. . . 16.00
TETRODES, BEAM
813 ....... 21.10
7378 ... ... 45.00
TWIN TETRODES
ezgg ...... 19.00
5894 COMM 32.40
5894 MIL . ... 35.40
5895 . ..... 18.50
52 (Ee'- -a 32.40
6360 COMM 6.30
6360 MIL . ... _6.70
6907 . ..... 32.40
6939 . ..... 14.00
7377 . . . ... 25.00
THYRATRONS
2021 ... ... 85
3C23 . ..... 11.98
632B . ..... 36.00
5632/C3J) . ... 15.50
5684/C3JA . .. 19.80
5685/C6JA . .. 27.80

6786 200.
AXlOS/FGlOS . 53.33

TIIYRATRDNS XENDN
35

ONN=ENNNN
oxbnboHO®
ISttt 1=r-1=1

5.10

Suggested
Type No. Resale Price

TRIODES (Con't)

5619 . .. ... 423.00
5658 . .. ... 595.00
5666 . . . . .. 280.00
5667 . . . . . . 370.00
5771 ... ... 660.00
5823 . . .... 2.50
*5842 . . ... 17.50
5866 . . . ... 20.00
5867 .. . ... 30.00
5868 . . . ... 55.00
5923 ... ... 165.00
5924 . ... .. 231.00
5924A . . ... 275.00
6333 .« . 290.00
6445 . . . ... 455.00
6446 . . . . . . 305.00
6447 . . . . .. 465.00
6756 . . . .. . 388.00
6757 . . . ... 535.00
6758 . . . ... 173.00
6759 . .. ... 206.00
6800 ... ... 350.00
6801 . ..... 505.00
6960 . .. ... 150.00
6961 ... ... 210.00
6961A . . ... 230.00
7004 . ... .. 160.00
7092 . . 125.00
7237 s n b on. & 180.00
7459 . . . ... 230.00
7804 ... ... 440.00
7805 ... ... 402.00
7806 . . .. .. 795.00
7807 . .. ... 584.00
HF200 . . ... 49.50
HF300 . . ... 40.50
TBL2/400 .. . 250.00
TBL2/500 .. . 270.00
ZB3200 . .. . ,395.00

TRIDDE INDICATDR
.50

TWIN TRIDDES
*14ES8 . . .. .. 4.5
6ALSW . ... .. 2.1
j6AQ8 ... ... 2.60
*16DJB . . .. .. 2.45
*16ESB . ... .. 4.55
*16GM8 . ... . 4.55
1606 . ... ... 2.80
19AQ8 . .. ... 3.10
112AT7 . . . ... 3.0%
112AU7 . . 2.45
112AX7 . . . .. . 255
117EWS < 2.60
5920 .. ... .. 2.95
6085 . ...... 3.75
6201 .. ..... 4.20
6211 .. ... . 2.35
6463 ... ... . 3.50
*6922 . .« 5.50
*6922 MIL . 5.50
17025 .. .. 2.90
7062 .. ... .. 2.40
7119 .. ... .. 3.15
*7308 . . . .. .. 6.00
7316 . . ... 2.00
E92CC ... .. . 2.40

TRIGGER TUBES
COLD CATHODE

7710 ¢ - jeue $1.95
7713 6w . - iw 4.30
0T wo . .2 3m 2 2.20
Z70U/7710 . . . . 1.35
Z70W/7709 . . . . 2.10
Z71U/7711 . . . . 195
zaoor ...... 4.95
Z803U . ... .. 5.50
zaosU/7714 ... 235
PHOTO
CONDUCTIVE CELLS
ORP11 ..... 95
ORP30 ..... 3.80
ORPSO . . ... 1.95
ORP60 . . ... .75
ORP61 . .... 75
ORP9O . ... . 1.95
61SV_ . ..... 22.00
PENTAGRID

BEAM DEFLECTOR TUBE
6218 $15.00
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Sunphibe :

WALTER ASHE
TRADES HIGHER

the always has since 1922)

You always save money dealing with
Walter Ashe Radio. . . because we always
offer you more for your used transmitters,
receiver or other surplus amateur gear*.
Find out for yourself . .. tell us what you
have to trade and what you want.
We guarantee you'll be genuinely surprised
by the Walter Ashe deal! Use the
coupon below . . . mail it today!

DO YOU HAVE OUR NEW
144 PAGE AMATEUR CATALOG?

Check the coupon
... get the amateur’s
most complete
catalog of the newest
in equipment, parts
and supplies . ..
everything
e ‘.:"; - you need!
*Made since 1945 AT A4
Phone: CHestnut 1-1128

WALTER ASHE RADIO CO.

Dept. H-62, 1123 Pine St., St. Louis 1, Mo.
:-WAI.TER ASHE RADIO COMPANY —'
l Dept. H-62. 1123 Pine Street, St. Lovis, Missouri

i ! am interested in

] Whot is the Ashe ““Surprise’ allowance on

I Name.

: Addr

City. Zone. State.

LE] Send New Catalog O Send Reconditioned Bulletin

64

Impontant

AOVERTISING IN THE 1963 HANDBOOK AT NO
CHARGE TO QST ADVERTISERS WHO QUALIFY

TO ALL ADVERTISERS IN QST
AND THE RADIO AMATEUR'S
HANDBOOK AND THEIR AD-
VERTISING AGENCIES

a. An advertiser who uses a total of 6

pages but not as many as 15 pages
in QST during the twelve months of
November 1961 through October 1962
can run a half-page in the 1963 HAND-
BOOK at no charge. The ad can be
vertical or horizontal and either black &
white or black & white and red.

b. An advertiser who uses a total of 15

pages or more in QST during the
twelve months of November 1961
through October 1962..and who buys
one page or more in the 1963 HAND-
BOOK can run one additional full page
in the HANDBOOK at no charge. The
additional page can be either black &
white or black & white and red. Or, if
the advertiser does not buy a page in
the 1963 HANDBOOK he qualifies for
a half-page as outlined in the preceding
paragraph a.

QST and the Handbook —
The combination covering
the electronic markets:
Amateur, Industrial, Government

Advertising Department

AMERICAN RADIO RELAY
LEAGUE

38 La Salle Rd.
West Hartford 7, Conn.




SPAN-
NER

streamlined mobile antenna
for effective 5-band operation

COMPRESSION
LOCK

LOADING COIL

TOP WHIP IS
MOVABLE, ALLOWS
CONTACT WITH
WINDING AT
POSITION OF
DESIRED BAND
RESONANCE

BAND-SPANNER, an exclusive Webster design—
distinctive—fine looking on any car—a top performer

on 80-40-20-15-10 meter bands (and MARS frequencies)—
one of the finest antennas for use with multi-band equip-
ment. Easily handles transceivers with power inputs of 100

CONTACT IS watts or more; Collins KWM-2, Gonset G-76 among others.

SELF-CLEANING,
SELF-CENTERING B9, Loading inductor is wound directly on upper portion
—>f of strong, lightweight fibergtass support column. Exact

resonance anywhere within any band is obtained by
simple, plunger-type adjustment of stainless steel

top whip. Winding is contacted internally, is encapsulated
in durable epoxy for lasting exterior protection.

No exposed joints to corrode, no flimsy plastics involved.

INTERNALLY f
EXPOSED — /
COIL TURNS

™ Strong! Durable! Unaffected by moisture.
e TWO MODELS:
EBiBRN?hASS Short Band-spanner, 60" telescoped, 93" extended.

| Long Band-spanner, 63" telescoped, 117" extended.

e I l"f.fﬂiifi)}.!xygw?.
Either model: 4 75
(less mount)
4 ? . .‘

i TWO COMPLETE ANTENNA “PACKAGES”
B FREE BOOKLET No. 1 No.2

- i . Band Spanner Band Spanner
: ‘Mobile Antennas — {long or short (tong or short

7 type) complete type) complete
SIS S} vyil:h universal with bumper
fo peak performance.” bali mount and & mount and heavy
heavy-duty duty spring.
. Spring.
Write today for your free copy. 38 00 3900

WEBSTER MANUFACTURING 317 ROEBLING ROAD, SOUTH SAN FRANCISCO, CALIF,
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E-Z WAY QUALITY SERVES YOU BEST...

Year After Year!

O NO GUYS

OTILTS OVER

® CRANKS UP
& DOWN

55,000 PS! HIGH TENSILE
STEEL FOR MAXIMUM
STRENGTH!

CHALLENGER

Standard duty two section Tower,
Cranks up to 40’ and down to 24°. Will
support 3 el., 15 M Mini-beam or 3 el.
tribonder ot 40" in winds upte 50 mph
without guys.

Model RBD 40-P (painted) «cuevee $ 99.50
Model RBD-40-G (galv.) ceeveseees 134.50
Model with GPK D-40...c000000000  50.00
or BAK-D (building attech kit),  6.75

Self-supporting to 34 §1,
Famous E-Z Way Rotor Head,
Light weight 10 1. setion
weighs only 29 Ibs,
Climbable lodder on three
sides,

NEW ""HP’' Economy Series

The HP series is a low cost Ham
tower that is built to take it.
The famous E-Z Way design has
incorporated 55,000 PSI steel
intothe manufactureofalltowers.
! Light weight and easy to erect.
Hot dipped galvanized, electric
arc welded and comes complete
with base plate and wall bracket.

Model HP-34
only ¥84.,95
Model HP-44._..........cu....... 101.90
Model HP-54...........cuoeeeae.e 118.85

A
|
]
dl
HP

E-Z WAY TOWERS, Inc.

WRITE FOR COMPLETE DETAILS ON ALL E-Z WAY TOWERS.

e

HOT DIPPED GALVANIZED
AFTER FABRICATION,

MEDALIST **40'

41 Sturdy two section tower.Cranks up to
21 41 f1. and down to 24 ft. Supports a
| triband or equivalent at 41° in 70 mph
i, winds or 125 mph when cranked down.

[l Model RBS-40P (painted)..s.......$169.50
< Model RBS-40G (galv.)eeeeeereeeees 209.50
lf Model GPK-S40 (ground post).... 75.00

| Model BAK-S40(bvilding a"ach).. 10.50

SATELLITE **60' »

A 3 section tower. -Cranks up to 58' and
down to 25°. Will support a 4 el., 20M full
size beam or a 6 el. triband at 60° in wind
t;p'oéOmph. . .NO GUYS! 140mph cranked
own,
Model RBX 60-3p(pointed).........$335.00
Model RBX 60-3G (Galv.).ccveeerss. 410.00
Model GPK 60-3 (ground post)..... 120.00
. Model BAK-X (bun?dlng attach).... 17.00

RBX-60-3

G-10

G-10. . . FOR HAM, CB, TV or
TWO W

E-Z Way's "G-10" is aoll
NEW! Here is the Tower de-
signed to [take it, with dur-
ability built-in every inch
of its superb construction.
55,000 PSt steel ... X-Type
bracing ... Light weight,
10 ft. sections weigh only
29 Ibs. These are only a
few outstanding features
that make this tower the
strongest of its kind in the
field. Fast, easy eraction,
up to 280 ft. guyed, or 40
ft. self-supporting. Com-
pletely electric arc welded
and hot dipped galvonized
after fabrication,

<

The NEW *‘Stack Pole’ lets you
really get up there!
DETAILS qu%zE ANNOUNCED

G-10

P.0. BOX 5767 TAMPA 5, FLORIDA




90-WAYT

CW TRANSMITTER* #720

Kit $79.95 Wired $1:9.95
*U.S. Pat. #D-184,776

“Top quality"’—ELECTRONIC
KITS GUIDE

60-WAYT
CW TRANSMITTER #723
Kit $49.95 Wired $79.95
“Compact; weli-planned lay-
out. Clean-sounding, abso-
jutely hum-free carrier;
stable.” — ELECTRONICS
WORLD.

Perfect for novice or ad-

your choice of

2 GREAT
TRANSMITTERS...

L

tdeal for veteran or novice.
"Clean’ 90W CW, 65W AM-
phone with EXT plate modu-
lation. 80 through 10 meters.

vanced ham needing
power standby rig.
60W CW, 50W AM-phone with
EXT plate modulation. 80
through 10 meters.

low-
“Clean"’

TRANSISTOR COOE PRACTICE
OSCILLATOR #706

Complete with battery
Select variable

tone, flashing light,
or both together.
Phone jack for private
use. Efficient speaker:
clean loud signals.

f

CITIZENS BAND
WALKIE-TALKIE #740

Complete with re-
chargeable battery
and charger. 9 tran-
sistors, 1 diode. Full
superhet. U.S. made.

| New!

designed
by Hams...
for Hams ...

to the highest
Ham standards

CITIZENS

BAND
TRANSCEIVERS
Superhet; pre-
aligned xmitter
osc; match dif-
ferent antennas
by variable 'pi"’ network. Single

I |
| !
| |
| |
I |
| |
) ) Kit $54.95 | & multi-channel models.
Kit $8.95 Wired $12,95 ! Wired $79.95 | From Kit $59.95 Wired $89.95
___________ e B — ———-—= __.___._C'_
Y w17 | 2
RSAL o . ¢
J'a mooutator. | &= 0 erio | PEAK-TO-PEAK o
% mie _© -“ORIVER #730 | \/\ ME;!EIS { VIVM #232 ~
. & exclusive =
Kit $49.95  Wired $79.95 | #7110 | R PROBED ©
Delivers 50W undistorted audio for | Kit $29.95 Wired $49.95 Kit $28.95 ©
phone operation. Can plate-modu- Includes complete set of coils I Wired 549'95 e
late transmitters having RF inputs | for full band coverage. Continu- | J : =1
up to 100W. Unigue over-modula- ous coverage 400 kc to 250 mc. VFCUUM TUBE VOLTMETER #221 o
tion indicator. Cover E-5 $4.50. | 500 ua meter. | Kit $25.85 Wired $39. 95 =
= r T
I I - RF SIGNAL
A8 :‘7"3";‘7 | Lo © oynamic | Q GENERATOR
P °  CONOUCTANCE #324
oscittoscore | o ik @ rose | 8  (150kc-435me)
#4680 | f I & TRANSISTOR | rtad @°* Kit $26.95
Kit$7995 - TESTER #666 | LR Wired $39.95
Wired $129.50 Kit $69.95 Wired $109.95 TV-FM SWEEP GENERATOR
5 PUSH-PULL OSCILLOSCOPE #425 | TUBE TESTER #625 I & MARKER #368
Kit $44.95 Wired $79.95 | Kit $34.95 Wired $49.95 1 Kit $69.95 Wired $119.95
—
EICO, 3300 N. Blvd., L.IC.1,N. Y. /
[ Send free Catalog & name of / NaMe. i
oy neighborhood distributor.
ELECTRONIC |NSTRUMENT 0., INC. %vs'gg‘{fggﬁges,twa (:S%urdse for / nddress..........,
3300 NO. BLVD., L.I.C. 1, N. Y. 36-page STEREO HI-FI GUIDE:
25c¢ enclosed for postage 7/ city. Zone .State...

Export Dept.,
431 Greenwich St., N.Y. 13, N. Y.

Roburn Agencies,inc.

&

handling.

Add 5% in the West.

ENGINEERS: Excellent career opportunities in creative electronics design. Write to the Chief Engineer.
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A General Electric Two-Way Radio

to solve every communication
need

General Electric’s TPL:
Extra-feature performance leader

General Electric’s Transistorized Progress

Line offers highest performance . . . plus
standby battery drain so low that you never
LLLLLLL have to turn off your TPL unit . . . fits in
{‘tH‘",L‘ more places, in more positions, than any
L crarna € nieernie other two-way mobile radio you can buy.
o~ ) 1L
i | ’ \
| -l
| - 4 . '?_ Raivena Sy .“ {
ety U & <
-L‘LLLLLU -
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The Progress Line:
Proven performance leader

Since 1955 General Electric’s tubed
Progress Line has served customers with
economical, high power, high reliability
two-way radio. A wide range of models
satisfies every mobile communication re-
quirement. For field-proved performance
and low maintenance cost even under the
most rugged conditions, specify the Prog-
ress Line.

The General Electric Pacer:
Compact economy leader

The General Electric Pacer gives you every
advantage of quality FM communication
for limited range applications at the excep-
tionally low price of $419.00 . . . and the

lowest battery drain of any mobile radio in
its class means important additional savings.

‘

Many successful General Electric mobile radio authorized service stations
were founded by licensed radio amateurs, and many now utilize the skills of
hams on a part-time or full-time basis. Find out how you can become a
General Electric service technician. Write National Service Manager,
General Electric Company, Communication Products Department, Section

31, Mountain View Road, Lynchburg, Va.

GENERAL @3 ELECTRIC



If It's Shown
«w= . In This Handbook

"~ Henry
o Has It!

e hew equipment First
orld's best Terms!

HENRY gels th
you get the W

You get the best terms anywhere because Henry finances all the
Low Terms terms with his easy time payment plan. 10% down (or your
trade-in accepted as down payment), 20 months to pay.

Long Trades Henry wants to trade and he trades big. YOU get truly liberal
allowances on your equipment. Tell us what you want to trade.

We also pay cash for used equipment.

Henry has everything in the amateur equipment field, new or
Comple'e Stocks used . . . transmitters or receivers, and Henry has the NEW

equipment FIRST.

Henry’s large purchasing power means low prices to you. You

Low Prices just can’t beat our wholesale prices.

1 0, atisfacti Henry gives you a guarantee of “100%, satisfaction” or your
00% Satisfaction money back at the end of a 10 day trial.

rite, phone or visit a Henry Store Today!

Bob Henry
WOARA

Butler, Mo
ORchord 9-3137

- Ted Henry
Henry Nat-l-[[Xa{elJgd=-TB M
S 11240 West Olympic
- } Bivd
Los Angeles 64, Calif.
GRaomite 7-6701
Walter Henry N
931 North Euchd
. . . Anaheim, Colif &
Norld's Largest Distributors of Short Wave Receivers ” J
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Learn Code the EASY Way

Beginners, Amateurs and Ex-

perts alike recommend the

INSTRUCTOGRAPH, fo learn code
and increase speed.

Learning the INSTRUCTOGRAPH way
will give you a decided advantage in
qualifying for Amateur or Commercial ex-
aminations, and to increase your words per
minute to the standard of an expert. The
Government uses a machine in giving
examinations.

Motor with adjustable speed and spacing
of characters on tapes permit a speed range
of from 3 to 40 words per minute. A large
variety of tapes are available — elemen-
tary, words, messages, plain language and
coded groups. Also an "Airways’’ series for
those interested in Aviation.

MAY BE PURCHASED OR RENTED
The INSTRUCTOGRAPH is made in sev-

eral models to suit your purse and all may
be purchased on convenient monthly pay-
ments if desired. These machines may also
be rented on very reasonable terms and if
when renting you should decide to buy the
equipment the first three months rental
may be applied in full on the purchase
price.

ACQUIRING THE CODE

It is a well-known fact that practice and
practice alone constitutes ninety per cent
of the entire effort necessary to ‘"Acquire
the Code," or, in other words, learn teleg-
raphy either wire or wireless. The In-
structograph supplies this ninety per cent.
It takes the place of an expert operator in
teaching the student. It will send slowly at
first, and gradually faster and faster, until
one is just naturally copying the fastest
sending without conscious effort.

BOOK OF INSTRUCTIONS

Other than the practice atforded by the
Instructograph, all that is required is well
directed practice instruction, and that is
just what the Instructograph's ""Book of
Instructions'’ does. It supplies the remain-
ing ten per cent necessary to acquire the
code. It directs one how to practice to the
best advantage, and how to take advantage
of the few "short cuts” known to experi-
enced operators, that so materially assists
in acquiring the code in the quickest pos-
sible time. Therefore, the Instructograph,
the tapes, and the book of instructions is
everything needed to acquire the code as
well as it is possible to acquire it.

MACHINES FOR RENT OR SALE

jAe \gndfrucfograpé

ACCOMPLISHES THESE PURPOSES:

FIRST: It teaches you to receive telegraph symbols,
words and messages.

SECOND: It teaches you to send perfectly.

THIRD: It increases your speed of sending and
receiving after you have learned the code.

With the Instructograph it is not necessary to impose
on your friends. It is always ready and waiting for you.
You are also free from Q.R.M. experienced in listening
through your receiver. This machine is just as valuable
to the licensed amateur for increasing his speed as to
the beginner who wishes to obtain his amateur license.

DPostal Car WILL BRING FULL PARTIC-

ULARS IMMEDIATELY

THE INSTRUCTOGRAPH CO.

4707 SHERIDAN ROAD
4700 S. CRENSHAW BLVD.
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the most widely used

Amateur Supply Catalog

KEEP IT HANDY...

get everything from our largest stocks
of station gear and electronic supplies—
immediate delivery at lowest prices...

1962

oun AlsT YEAR

ﬁc‘l‘:: paCS 36!

RADIO

. GHIGAQO 8O- ;

GET THE HAM-TO-HAM
HELP YOU WANT
Our staff of 50 Amoteurs goes all-out to
give you oll the help you want. You'll like the
kind of personal ottention you'll get ot Allied.

You'll get to know helpful Homs like:

W9VHI
3 Don Kobiljak
. (Trades & Tech
| ! Help—Mail or
q Q Phone)

ALLIFD
gives you every advantage

HIGHEST TRADES: Get the absolute
most for your old equipment. Tell us what

you’'ve got and what you want—we’ll Q:.; ;
come up fast with the best deal anywhere. e
w9

Jim Sommerville
{Ham Division
Manager) W9BHD
Joe Huffman
{Ham Shack)

RECONDITIONED GEAR: Large selec-
tion, new set guarantee. Ask for latest
list of top reconditioned equipment at
lowest prices.

WO9HLA
Joe Gizzi
{Ham Shack)

%
In Milwaukee
WONGV

Lowel
W9QBB Warshawsky
Tasker Day
{Ham Shack)

NO MONEY DOWN: Easiest terms ever
with Allied’s new Credit Fund Plan—up to
50 % more buying power; up to 24 months to
pay. Extra: 15-day trial on all ham gear.

K9LOK
John Chass
{Ham Shack)

ALLIED RADIO

Dept. 33
100 N. WESTERN AVE., CHICAGO 80, ILL.

Sowing the Qmoteun for 41 Years- £




RADIO HANDBOOK

-gives comprehensive, up-to-the-minute data

for designing and building radio equipment |

Extensive theory—the Radio Hand-
book covers practically every phase
of radio theory, in simplified, casy-
to-grasp form.

Latest design data — all original
matcrial—enables you to design any
standard type of transmitting and
receiving equipment, from medium
to ultra-high frequencies.

Latest construction data—broadest
coverage in the field. You get com-
plete original information on how to
build and operate advanced high
performance equipment. Plans in-
clude details on attractive styling.
All data clearly indexed. 800 pages
— all editorial — with hard cover.
The largest RADIO HANDBOOK
ever published.

at your dealer, plus any tax $8.50

“Order from your

favorite

electronic parts distributor

‘ If he cannot supply. send us his name and your remittance, and we will supply; foreign, add 109,

Dealers: Electronic distributors, order from us. Bookstores, libraries, newsdealers order from Baker &
{ Taylor, Hillside, N.J. Export (exc. Canada), order from H.M. Snyder Co., 440 Park Ave. So., N.Y. 16.



RADIO SHACK

Your Headquarters For Amateur Yeanr!

HIGHEST TRADES
EASIEST TERMS
HAM EXPERTS

NEW:

.For The Finest In Amateur Performance

$15 monthly

$ 95 Advanced desjgn general coverage receiver'
cast bands. Sensitivity better than 1.0 xv for 10 db

S/N ratio. Ferrite filter provides 600 cy., CW, 3 KC

$ 95 Designed exclusively for ham band
15 itivi uy
S/N on all bands), top stability and shaped selectivity!

$13 monthly

511 monthly

Call or write WIRY, Art Bates Amateur Radlo
Correspondent, ¢/o Radio Shack for a terrlfic

trade-in deal!

Use Radio Shack's New Hevolving Charge!
There’s NO MDNEY DDWN and up to 24 months
to pay an anything you purchase,

knowledgable, courteous

RECEIVERS

NC-270 RECEIVER

A true performance pace-setter! Patented ferrite filter
and instant sideband selection provide for upper and

279 lower sideband with fincar heterodyne detector and
separate carrier reinsertion. Dual conversion 80 through

6 meter coverage, crystal calibrator. =44DX750

NC-190 RECEIVER

choice of calibrated amateur or popular foreign broad

SSB, 5 DC AM bandwidths. =45D0X380

NC-155 RECEIVER

NC-155 features superb sensitivity (1 uv for 10 db

RADIO SHACK CORPORATION, Dept. RA-H
730 Commonwealth Ave., Bastan 17, Mass.
"] Please "QUOTE BIG" on my model
| would like ta trade in toward
| would like to purchase
Name
Address
City State
[7J Check [] money Order [] C.O.D.

Everyone you talk to or write to concerning
Amateur equipment will be a “Ham' himself,
ready to serve you!

NATIONAL RADIO COMPANY

Double convaereion on 20 through 6 meters.
SSB/CW AGC, separate product detector. =45DX739

b e

NC-190 —
NTS-3 SPEAKERS

For All Of The Above Receivers

e Modern Design

] g e Top Performance
Designed from a single sheet of alumi-
num, the NTS-3 speakers are perfectly

damped, low distortion reproducers. 4”
cone diameter. Imp. 3.290. *44DX751

NOW THERE ARE EIGHT RADIO SHACKS TO SERVE YOU

BOSTON, MASS. BOSTON, MASS.

730 Commonwealth Ave.
REgent 4-1000

REgent 4-1000

WEST HARTFORO, CONN. STAMFORO, CONN.
i 39 South Main St.

ADams 6-5441 DAvis 5.4371

187 Washington St.

29 High Ridge Rd.

SAUGUS, MASS.
N. E. Shopping Center
CEnter 3-5350

NEW HAVEN, CONN,
230-234 Crown St.
STate 7-1121

BRAINTREE, MASS.
Seuth Shore Plaza
Victor 3-9200

PROVIDENCE-CRANSTON, R. 1.
1301 Reservolr Ave.

SEND FOR BRAND NEW 1962 RADIO SHACK CATALOG! 336 BARGAIN-FILLED PAGES!
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4 VIBROPLEX

THE PIONEER AND ALWAYS THE LEADER
WORLD'S NO. 1 KEY

24-
Gold-Plated
Base Top

Never tires the arm

AlLL LABOR TAKEN OUT OF SENDING

SEND BETTER — Vibroplex
makes uniformly good signals at
any speed. They are sharp and
easy to read. You will like them.
SEND EASIER- -Vibroplex is a
perfectly balaneed kev. You are
relieved of all nervous and mus-
cular tension.

Vibroplex Original

Praigsed by its many thousands of satisfied
users for ease of operation, sharp, clear sig-
nals and all around excellence. They are
precision machined and trouble proof. A
strong favorite of the elite. Standard, with
circuit closer, chrome top parts and gray
base, $§19.95. DeLuxe, with red trim, jewel
movement and polished chrome hase. $23.95.

Vibroplex Blue Racer

A duplicate of the Original Vibroplex except
tor being only half the slze, welght 2 (bs. 8
0z8. Docs the sume fine work as the targer
models. Standard, with cireult closer, chrome
top parts and gray base, $22 DeLuxe,
with chromium base and top parts, red trim
and jewel movement, priced at $26.95.*

Avold imitations!

The “BUG*' Trade Mark
identifies the
Genuine Vibroplex.
Accept no substitute

SEND FASTER — Vibroplex
gives vou greater speed. More
speed than you ean ever use. But
it’s there if yvou need it.

SEND LONGER — Vibroplex
keys last longer. Many keys are
still in use after 30 or more vears.
Nothing to get out of order.

Replace your old-fagshioned key with
all its annoyances with an improved
NEW VIBROPLEX. Enjoy sending
as never before. Choose yours from
those illustrated here.

"“VIBRO-KEYER"

Supplies the answer to many years of re-
qQuests for Vibroplex parts for a keying
mechanism in constructing an electronic
transmitting unit. Features a beautiful
ase, 8ize 3 4" by 4 14" and welghing 2
pounds. finger and thumb pleces,
same large 34" contacts on main frame
and trunion lever as used in Vibroplex. A
real beauty, adjustable to suit your apeed
requirementy. andard model, priced at
$17.95; Deluxe model, with Chrome Plated
Base, priced at only $22.45.

*Cord and wedge. 81.75 additional.

Never upsets the Nerves

“BUG”

SEMI-AUTOMATIC

New Super Deluxe

VIBROPLEX
Presentation

The Super DeLuxe model's JEWEL
MOVEMENT completely revolutionizes
sending. Makes it easy forevery operator.

It has SUPER-SPEED CONTROL
mainspring; you go from slowest to high-
est speed without chunging weights,

Vibroplex has TOUCH CONTROL,
adjustable to your individual desire.

Vibroplex has FIRM STANCE, u very
important item. The rubber feet are 80
placcd the key stays in position.

RICHLY DESIGNED — 24k gzold-
plated base top, polished chromium
machine parts, red trim and geweled
movement. DeLuxe, only $33.95.

Vibroplex Lightning Bug

Improved design with slotted welghts that
can't work loose. A bridged damper frame
that protects key against damage. In-
stantly adjustable dot contact spring may
be removed without disturbing speed
welghts. Precision machining, trouble proof
and adjustable to any speed. Standard,
with circuit closer, gray base and chrome
top parts, priced at $21.45. DeLuxe model,
priced at $25.95.%*

Also includes:
Radlo Code Slgnals
International Morse
American Morse
flussian, Greek, Arabic  tlons. Used
Turkish and Japancse
Morse Codes

World Time Chart

Get your copy toduy!

NEW SPECIAL ENLARGED Edition
of PHILLIPS CODE. $2.75 Postpoid

United States Time Chart
Commerelal "'7'* Code
Aeronautical ()" Code
Miscellaneous  Abbrevia-
international
wire, submarine cable and
radio telegraph eircults.

Vibroplex
Carrying Case

Keeps key Ilke new. Black
simulated morocco. Flexible
leather handle, Protects key
agalnst dust, dirt and mois-
ture. Insures safe-keeping
when not in use. With lock
and key, $6.7S.

Prices subjeet to ehange without notice

Every Vibroplex key
has 3/16 contucts and
is availuble for left-
hand operation. %2.50
extra.

THE VIBROPLEX CO., INc., 833 Broadway, New York 3, N. Y.

W, W, ALBRIGHT, President
IF YOU SEND YOU SHOULD USE THE VIBROPLEX




|
;

Certified Performance

| Vehicular

) Antenna Antenna
Mounting Mounting
Hardware Hardware

ek

- ==with CP

"G, (R

Swivel Base
Quick Mount

-
3 -

Corner Reflector

Antennas

COMMUNICATION
ANTENNA

Vehicular
Antennas

L —

Coaxial
Antennas

| , SYSTEMS _

= F
| Storm | O
Champion N\
! Antenna | _
- J
Parabolic Complete RF Cable A
Antennas and Connector Systems
] | s
|
— |
- 8
l//
Monopole Antennas
Stationmaster
Antennas
= ———————————

CP “certified performance” components are available for every type of two-way
communication installation. Specify CP for base station and vehicular antennas,
coaxial cable systems, hardware and accessories. Consult CP for recommendations
on your specific requirements.

New catalog available! Contains complete information on CP antennas and acces-
sories plus a handy technical data section. Write on company letterhead for your
copy, today!

COMMUNICATION ANTENNA SYSTEMS FOR AMERICAN BUSINESS
MARLBORO, NEW JERSEY, U.S.A. —Telephone: HOpkins 2-1880 (Area Code 201)
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Get Your Commercial
Ticket Easier and Faster With

The Completely Up-To-Date . ..
(May 15, 1961)

CLEGG ZEUS
TRANSMITTER FOR 8 & 2

b

4
6th Edition Amateur Net $675.

_am——
RADIO OPERATOR’S
LICENSE Q & A
MANUAL

—nby Milton Kaufman—

Completely up-to-date to May 15, 1961 with new
supplement. All FCC question revisions and
question re-numbering.

More people have earned their commercial radio
licenses with this famous book than with any
other available today. —It is the best book for
FCC license preparation! Tt is just as indispens-
able to anyone who desires a commereial ‘ticket
ad it is to the licensed operator, as a reference
volume. Truly, it is a book anyone interested in
radio operation can't afford to be without. The
Q& A Manual covers elements 1 through 8. It is
the only book giving the question—the answer
and a detailed jollow-through discussion on
every vital technical uestion in the FCC Study
Guide. This makes it very easy to answer cor-
rectly multiple choice questions!

It is so effective as a teaching aid that it is the
standard text in schools teaching commercial
radio operating as well as by industrial organi-
zations. All fundamentals required for all kinds
of ecommercial licenses are included. Numerical
examples in the jollow-through discussion show
how problems are solved and answers arrived at.
There are many illustrations to make the tech-
nical questions and answers picture-clear. The
manual is based on government study guide and
supplementary FCC releases. In every regard,
there is no equal to this book.

Here is what leading publicatians in the
cammunications field say about the Q&A Manual,
“Thorough treatment”—QST.
"up-to-the- minute . . . presentation. Method
is clear, logical and easy to read .. .”
WIRE AND RADIO COMMUNICATIONS.

CONTENTS: LElement I, Basic Laws (New)
... Element II, Basic Operating Pruactice (New)
.+ . Element III, Basic Radiotelephone . . . Ele-
ment IV, Advanced Radiotelephone . . . Element
V, Radiotelegraph Operating Practice . . . Ele-
ment VI, Advanced Radiotelegraph . .. Element
VII, Aireraft Radiotelegraph . . . Element VIII,
Ship Radar Techniques.,.. Appendix I, Part 13:
Rules Governing Commercial Radio Operators
. Appendix II, Extracts from Radio Laws
. . . Appendix III, Conventional Abbreviations:

International Morse Code . . . Appendix 1V,
Small Vessel Direction Finders . . . Appendix
V, Automatie Alarm, Index.

#130, Cloth Bound. 736 pp. ............... Only $7.10

Get it at your electranic’ parts distributor
or baakstare, or order direct fram:

-1 JOHN F. RIDER PUBLISHER, INC.
'x_‘. 116 West 14th Street, New York 11, N. Y.

A djvision of Haydel. Publishing Co., Inc.

Have vou heard about
these new Clegg advances

in VHF?

Spectacular advances in the field of electron-
ics in recent years are presenting outstanding
opportunities to manufacturers and the
serious VHF amateur alike.

Rescarch and development at Clegg Lab-
oratories have played a consistent role in the
design and engineering of superior VHF
equipment for the serious operators on these
bands. From this continuing research have
come such products as the Clegg ZEUS trans-
mitter for 6 and 2 meters, the INTERCEP-
TOR VHF receiver, the 99%er transceiver for
6 meters, and the 2 x 4 audio oscillator.

Each of these units is outstanding in its
field. The ZEUS. for example, provides 185
power-packed watts on both 6 and 2 meters.
Automatic feedback control of low level
speech clipping permits maximum talk power
without splatter. The INTERCEPTOR re-
ceiver, using the latest nuvistors in r.f. stages,
provides a noise figure of less than 2 db.
and sensitivity of better than .25 microvolts.

The 99°er provides a complete VHF station
for the ham with a limited budget.

Ask your distributor about these new Clegg
VHF units today. Or write for complete
information.

&yy LABORATORIES

502 RT. 53, MT. TABOR, N. J.
OAkwood 7-6800

CLEGG 99'ER
6 METER TRANSCEIVER

Amateur Net $139,95,
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'lé RANGE

volubuling (o

904 BROADWAY ALBANY 4 N.Y. U. S.A.

Cable Address “Uncledave”

CALL ALBANY HE 6-8411

AMATEUR HEADQUARTERS

NITES GR 7-5891

NOW THAT LONG WINTER EVENINGS ARE COMING, YOU WILL WANT
THAT SHACK OF YOURS TO BE IN SHAPE TO HANDLE THE INCREAS-
ING ACTIVITY OF THE BANDS WITH THIS HALLICRAFTERS EQUIPMENT

MODEL HT-37.
The HT-37 has
been carefully
engineered to
give you the
best phasing
unit at a mod-
erote price.
Complete table-
top high effi-
ciency amateur band transmitter, giving SSB, AM or CW
output on 80, 40, 15 and 10 meters. 70-100 watts P.E.P.
output c.w. or SSB, 17-25 watts carrier on AM phone. Un-
wanted sideband down 40 db at 1000 ¢ps; modern styling,
instant c.w. CAL signal from any mode; precision V.F.O.;
rugged heavy-duty deluxe chassis; 52 ohm pi network
output for harmonic suppression; dual range meter for ac-
curate tuning & carrier level adjustment; ideal c.w. keying;
full voice control system built-in. .............. $450.00

MODEL $-120. An-
other popular Hallicraft-
ers precision-built
receiver with many de-
sirable features: Covers
@..\ | broadcast band

550-1600 ke¢. plus
three short-wave bands
1600 kc—30 Mc. Slide
rule bondspread dial, separate bandspread tuning con-
denser; band selector, main tuning, bandspread tuning;
standby-receive, B.F.O./selectivity, AC on/off vol.; 455
kc. intermediate frequency; power supply 105/125v.
50/60 cycle AC/DC—30 watts. Gray Steel cab. with siiver
trim 132" w., 57" h x 8%’ d. Shipping weight approxi-
mately 12 1bs. o vvveeneeeeiieeennnnnnnnnn $69.95

MODEL HT-41.
Truly a ham's
dream! The HT-41
linear amplifier is
an ideal compan-
ion for the HT-37 in
price,style,and per-
formance.Complete
coverage 80thru 10
meters; adjustable
pi-network output all circuits metered; built-in R.F. output
meter to aid tune-up; standby bias supply. High efficiency,
grounded-grid circuit; new 7094 beam-power. $395.00

-

MODEL HA-4 “T, O.
Keyer."” "The Stradi-
varius of Electronic
Keyers.” Hallicrafters
offers this equipment
for the discriminating
e.w. operator who
wants perfection. The
HA- 4 is a transistorized keyer, using digital techniques. Its
circuitry features a constant ratio of dot-to-space-to-dash
over entire speed range of the instrument. Two speed ranges:
8-18 and 18-50 wpm. The unit employs 8 transistor and 10
semiconductor diodes. Transformer operated. A high voltage
transistor is used to key the transmitter.......... $59.95

MODEL SX-115,
This is a new triple-
conversion heterodyne
type communication
receiver. Combines
highest accuracy, sta-
bility, sensitivity; linear
tuning, constant tuning
rate, built-in 100 K¢
crystal calibrator, sen-
sitivity less tnan 1 microvolt, selectable side bands, image
rejection better than 60 db. band gain equalization, audio
inverse feedback, and many other features. Covers nine
500 Kc segments.

3.5- 4.0 M¢ 21.0-21.5
7.0- 7.5 28.0-30.0 {4 segments)
14.0-14.5 wWwy

$595.00

MODEL HA-5 DELUXE
VFO. High stability hetero-
dyne-type for all bands. Three
tubes plus voltage regulator
and silicon rectifiers. Extreme
stability. llluminated dial cali-
brated for all amateur bands,
80 through 2 meters, Output
frequency range: 3.5 Mc. to
4.0 Mc., 7.0 Mc. to 7.5 Mc.,
7.8 Mc. to 8.3 Mc., and 8.333 Mc. to 8.833 Mc. Excellentkey-
ing; 30 to | tuning ratio permits precise tuning .. ... $79.95

Write Uncledave
W2APF

with your needs
and problems.

TRADE-INS ACCEPTED AND
FOREIGN TRADE SOLICITED
BANK FINANCING

TIME PAYMENTS

UNCLE DAVE’S
RADIO SHACK

A SUBSIDIARY OF
FORT ORANGE RADIO

{8 Months fo poy. Life DISTRIBUTING “Co

Insurance ot no extro cost
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alr dux

AIR WOUND COILS

air dux*BALUN

Unbalanced coax lines used on most trans-
mitters can be maiched to balanced lines
of either 75 or 300 ohms impedance by
using the B2009 air dux coils. May be
used with transmitters and receivers with-
out adjustment over the frequency ronge
of 80 through 10 meters, and will handle
power inputs up to 200 watts.

Two coils required B2009 Coil with hardware
Coax connecior not included. MB2009 Mounting plate

Standard Air Dux!
A wide selection is
available from Jobbers
nationally.

2 new pil dux assemblies

The 500 and 1000 watt pi dux assemblies
are compact yet conservatively rated. The
high frequency coil sections are silver
plated for high tank circuit efficiency. A
complete technical sheet is included with
each assembly.

: #195.1 500 watt pi dux Assembly
1 KW pi dux #195.2 1 KW pi dux Assembly

indented pl dux®

Wire Length L
\‘\,:\:\ Cat.No, Dia TPI Slze  of Coll  uh,

816A ) 16 18 3%, 18.0
1014A Y% 14 18 'p 183
-a-m 12124 1, 12 16 s 183
1411A 1% n 14 18.0

1609A 2 9 14 18.1
2007A 2% 7 12 18.6
2406A 3 6 10 18.7

vari-pitch pl dux®
820010 1 20810 18

/yy/y//// 121206 1) 1286 W4
160806 2 B&6 12
200805 2Y3 B&S
240804 3 844

illumitronic

Special Designs? sunnyvale, | california

EXPORT DEPT.: 15 MOORE ST., NEW YORK 4, N. Y.
CABLE ADDRESS: MINTHORNE - NEW YORK. TEL. BO 9-6272
CANADIAN REP.: LEN FINKLER CO., TORONTO
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Amateur Accessories

always available at ARROW

TX-86, ONE OF THE

MOST VERSATILE HAM

XMTRS EVER MADE

80 W. CW, 90 W peak Phone

80 through 6 meters, easily adjusted
for novice use

Mobile or fixed use, size: 5" x 7" x 7"

Xtal controlled or can take VFO

Final 6146 runs straight through on
all bands

Pi-net output ckt, TVI suppressed

4%
109"

$44.95

Complete kit,
specify 6 or 12v fl...ens

Wired & tested,
specify 6 or 12v fll........

MODEL PS.3 AC POW, SUPPLY FOR TX-.86
Completely wired and tested... -

"‘_-, -_ : L

AC-1, NOVICE
CW XMTR

Xtal controlled for 40 and 80
meters CW

Pi-net output ckt, TVI sup-
pressed

Includes heavy duty AC Power
Supply

15 w. input; 6V6 osc., 6X5
rect.

Mod, AC-1 complete kit
for any 1 band . .

Extra coll kit for other band ...

—
EERESSS A

===

=
2 & 6 METER CONVERTERS & POWER SUPPLY

Features included on both medele
Crysial Controlled
RF Rejection: over 70 db spurfous & image
Galn: over 30 db
IF Rejection: over 100 db
Noise Figure: better than 4 db
Tube Lineup: ? meter Converter has new, imported 6ES8 high
gain, low noise, cascode 1st RF Amp., 6UBA 2nd RI* Amp, &
Mixer, 6J6 Osc.—Multiplier.
6 meter Converter has 6BSS8 Cascode RF Amp and
SUSA Mixer and Ose.

6 meter 2 meter
. Model Model
Converter complete with tubes and xtal
for 7-11 or 14-18 me. IF output in cB-6 CB-2

Kit form with instructions
Wired and tested

Kit or Wired models for any other output

$19.95 $23.95
$27.50 $33.95

frequencies (30.5-34.5 me, 28-30 me, etc.) $1.00 extra
Power Supply for CB.6 or CB-2

Mod. PS-IK, Kit e $10.50
Mod, PS-IW, Wired and Tested . 5 § 911}

AR ROW/_ELECTRONICS

65 Cortlandt Street, New York
erj pike. Mineola

7, N. Y. o Dighy 9-4730
N. Y. o Ploneer 6-8686

LEARN CODE & THEORY FAST

No. 1—Junior Code Course. Consists of 10 recordings {(alphabet
through 73 W. P. M), Includes typical FCC type code exams,
Free instruction book on learning how to send and recefve code the
simplest, fastest way; plus charts to check your receiving accu-
racy; plus leatherette bound album. 95
No. 100-01 Junior Code Course—78 rpm. Net Each......

No. 100-45 Junior Code Course—45 rpm. Net Each. .
No. 100-33 Junilor Code Course—33% rpm. Net Each. .,
No. 2—Senlor Code Course. Includes ever, thinwn No.
plus 12 more recordings (alphabet through 18 . P, JCP
typical FCC type code exams for General Class and 2n 1as8
Commercial teiegraph licenses. Includes album. S

No. 101-01 Senlor Code Course—78 rpm. Net Each....

No. 101-45 Senior Code Course—45 rpm. Net Each...$10.5
No. 101-33 Senior Code Course—333 rpm. Net Each.. 9.8
No. 3—Complete Radio Thoor¥ Course. A complete, simplified
home study theory course in radio covering the novice, technician,
conditional and general classes—all under one cover—with over
400 typical FCC type questions to prepare for license examination.
No technical background required. $995
No. 102-01 Radio Amateur Theory Course—Net Each. ..

No. &—Advanced Code Course. Prepares novice operators for the
amateur general class and second class commercial license tests,
Contalns 12 recordings (8 through 18 W. P. M) plus & complete
code book: plus typical FCC code examinations for general and
commercial tests. 95
No. 103-01 Advanced Code Course—78 rpm. Net Each. ..

No. 103-45 Advanced Code Course—45 rpm. Net Each...$4.95
No. 103-33 Advanced Code Course—33% rpm. Net Each. 4.95

TRANSISTORIZED CODE PRACTICE
OSCILLATOR AND MONITOR

Berves as code practice osc. and phone-CW
monitor without making any changes. Bullds
into emall 2-plece satin finish ocopper case.
Power required: 2 Eveready #£912 cells.

CPS.:MTK kit ..o

CPS-MTW wired ...

CODE PRACTICE OSCILLATOR, KITS

Available in kit or wired form. Produces &
Qure. steady tone without clicks or chirps.
V1ll 'handle a large number cf headphones or
keys. Converts easily to an excelient CW mon-
¢ itor. Variable tone control and volume control,
5 Bulit-in 4" speaker, Operates on 110 volts AC
or DC,

Ameco No. CPS-KT-—Kit, including tubes. Net Each..$13.756
Ameco No. CPS-WT—Wlred, with tubes. Net Each.... 14.95

AUTHORIZED DISTRIBUTORS OF
ELECTRONIC PARTS & EQUIPMENT

Arrow's Export Dept.
Ships To All Parts Of The World

Trade-ins Welcomed

Your old eguipment is worth
money at Arrow. Get Arrow's
deal before you buy.



With SPRAGUE CAPACITORS and RESISTORS

you build Reliability into your equipment!

CAN-TYPE ELECTROLYTICS

Twist-Lok® Capacitors

Hermetically sealed in
aluminum cases. With-
stand high temperatures
(85°C), high surge voltages,
high ripple currents.

PAPER-FILM TUBULARS

Black Beauty® Capacitors

Dual dielectric (polyester film and paper)
combines best features of both. Solid
impregnant, nothing to leak or drip.
Molded case. Withstand high temper-
atures, high humidity.

CERAMIC CAPACITORS

Cera-mite® Ceramics

Silvered flat-plate design for high
by-pass efficiency, high self-resonant
frequency.Tough moisture-proof coat-
ing. Available in general application,

high-K, temperature stable, and tem-
Screwbase Copacitors

Aluminum cases. Will with-
stand high a-c ripple. Avail-
able with lugs or Insulated
wire leads. Common or
separate negative terminals.

High uF Capacitors

Molded phenolic cases.
Ratings to 10,000 uF. De-
signed for low voltage
(to 50V) filter circuits.

Orange Drop® Copacitors

Dual dielectric (polyester

film and paper), with solid
\ impregnant. Double dipped
| in epoxy resin. Radjal leads,

ideal for printed wiring
' boards.

perature-compensating types.

'F Buttonhead Ceramics
{ Flat-disc capacitor element
sealed in top of hex head for
easy screw-mounting, Low
self-inductance, high self-
resonant frequency. Available for
by-pass or feed-thru applications.

MICA CAPACITORS

TUBULAR ELECTROLYTICS

Atom® Capacitors

Tiny, dependable single or multiple
section units. Have low leakage, long
shelf life. Metal case construction
with outer Kraft tube.

SN

Litl~Lytic® Capacitors

Ultra-small, excellent for transistor-
ized circuitry. All-welded construc-
tion—no pressure joints to cause
“opens”. Low leakage, extremely
long shelf life.

~l'4"‘\

OIL CAPACITORS

Rectangular Oils

For transmitter power sup-
plies and other high voitage
applications. Hermetically
sealed in rugged metal
cases. Oil-impregnated, oil-
filled. High insulation re-
sistance.

Screwbase Oils

Cylindrical screwbase can
for easy single hole mount-
ing. Qil-impregnated, oil
filled. Small size, will fit
tight spaces.

—
<= §

‘“Postage-stamp”’ Micas

Silvered (+5% cap.tol.)or standard
(+20% cap. tol.). Carefully-selec-
ted, electrically graded raw mica
assures maximum quality

Transmitting Micas

Voltage ratings to 2500 WvDC, 5000V
Test. R-F current tested before and
after molding.

HYPASS® CAPACITORS

="

Exclusive 3-terminal feed-thru units
which effectively by-pass vhf cur-
rents. Suppress TVI from trans-
mitters, diathermy, line-conducted
radiation, etc.

For complete data on these and other Sprague compo-
nents, get Catalog C-614 from your Sprague Distributor,
or write to Sprague Products Company, 505 Marshall St.,

North Adams, Massachusetts.

80

SK-1 SUPPRESSIKIT®

Contains every-
- thing needed for
effective mobile
radio noise sup-
pression of R-F in-
terference beyond
400 mc. For autos
with 6 or 12 V gen-
erators.

spnnGUE@)

world's largest capacitor manufacturer

WIREWOUND RESISTORS

Koolohm® Resistors

Insulated shell power resistors
wound with ceramic-insulated wire.
Completely moisture-proof. Ratings
to 120 watts in inductive and non-in-
ductive types.

Blue Jacket® Resistors

Vitreous ename| coating guards
against humidity and failure from
electrolysis. Ratings from 2 to 10 W,




~ MOBILE-RADIO
MAINTENANCE

Get into this rapidly growing
field with 2nd Class Ticket and

LAMPKIN 105-B MICROMETER
FREQUENCY METER

FREQUENCY RANGE on local trans-
mitters 0.1t0175 MC — to 3000 MC Dby
measuring in multiplier stages. ACCU-
RACY conscrvatively guaranteed better
than 0.0025 ¢ —actually 9 out of 10 results
come within 0.001%. CALIBRATION
table for cach meter; charts show percent-
age off-frequency from FCC assignment.
DIAL 4” diameter, 40 turns, totals 8000
divisions spread over 42 feet—rescttable
better than 5 parts per million. CRYSTAL
thermometer on panel automatically indi-
cates dial checkpoint. SIGNAL GENER-
ATOR-a pinpoint CW source for mobile-
receiver final alignment.

JUST THESE TWO METERS—WITH NO ADDITIONAL CRYSTALS OR FACTORY ADJUSTMENTS-
WILL CHECK FREQUENCY AND FM MODULATION ON HUNDREDS OF TRANSMITTERS
LAMPKIN METERS. ARE PREFERRED TEST EQUIPMENT--BY MUNICIPALITIES, 46 OUT OF
50 STATES, BY MOST 2-WAY RADIO MANUFACTURERS, AND BY THOUSANDS OF INDEPEN

DENT MOBILE-SERVICE ENGINEERS.

FREE BOOKLET—with facts
and figures—send for "HOW TO
MAKE MONEY IN MOBILE-
RADIO MAINTENANCE".

MAIL COUPON TODAY!

LAMPKIN LABORATORIES, |

BRADENTON, FLORIDA

LAMPKIN MOBILE-SERVICE METERS

o .
——

&“ N v .;\O -‘:-.

y o

LAMPKIN 205-A

FM MODULATION METER
FREQUENCY RANGE — Continuous
25 MC to 500 MC. No coils to change.
Rongh and vemier tuning controls. PEAK
I'M swing shows dircctly on indicating
meter—calibrated  0-12.5 or 0-25.0 peak
KC. positive or negative. No charts or
tables. ACCURATE—within 10¢% at full
scale. FIFLD STRENGTII METER —
Reads relative transmitter output. PRO-
TECTED — Panel components recessed
behind edges of the case. PORTABLE —
Just a 2-finger load.

NEW . THE PPM  METER AN
ACCESSORY FOR THE TYPE 105-B .
ACCURACY BETTER THAN 00001°, AMPLE
FOR SPLIT-CHANNEL FREQUENCY CHECKS

| Measurements Section
| Lampkin Laboratories, Inc.
| Bradenton, Florida

| Atno obligation to me, please send
I [ “Haw To Make Money in Mobile-Radio Maintenancel”
' {J Technical data and prices on Lampkin Meters

c Name.
L]

Addresa ——

City. _Zone State




ELEMEN“T!

THRULINE Model Connecfors Frequency {me) Power Ronges
230 50, 100, 250, 500,

| 00 watts

43 QC Typew 25-60; 50-125; 5, 10, 25, 50
100-250; 200-500; 100, 250, 500

— . _400-1000 1000 watts
Model 43 and Rigid Line Series 4712 1% EIA 2-30; 25-60; 25,5, 1,25,

4715* | Flanged 50-125; 100-250; 5KW

Direct reading . . . “thru" type
measure forward or reflected
power in complete systems under
operating conditions . . . inserted
between transmitter and anten-
na or load... full scale power
and frequency range determined
by plug-in elements.

200-500; 400-1000 |

460 315" EIA 2-30; 25-60; 1,2.5,5,10,
4610° Flanged 50-125; 100-250; 25KW
200-500; 400-1000

4902 6% " EIA

2.5, 5, 10, 25,
Flanged SOKW

2-30; 25-60;
50-125; 100-250;
200-500; 400-1000

4910

r'a
Flanged Per Customer Specifications . . . . . .

“Double Socket Thruline for monitoring of forward
and reflected power.

50-Ohm nominal

TERMALINE
RF ABSORPTION WATTMETERS

Freq. Mox, input
Model Ronge Power | Power Runge Scales Connector

6254 | 30-500 mc 1 w( 25, 50, 100, 250, [Female "BNC™"
500 and 1000

milliwatts
61 [30-500 mc| 80w| Choice of two Female "N’ Portable — Non Radiating
compatible scales. )
Lowest .5 watt Portable . . . direct reading . . . non-radiat-
611 [30-500 mc| 60w Dual Range Female "N ing “load’’ type wattmeter . . . used in field
0-15/60w or laboratory to measure and absorb power
EC 3000 me 11 EDREL - Dusl Minee aier, 1 ... accuracy =59, of full scale . . VSWR
67 |30-500 mc | 500 w [0-25/100/500 watt | Female "N | 1.1 to 1 maximum over operating range.
694 | 2- 30 mc [ 1000 w| _ 0/1000 watt QC Typew COAXWITCH
6835 [30.500 mc | 1200 w oilzﬁg/sog/ QC Typew
w2’
67C* [30-500 mc | 2500 w oééoo%/soo‘/ | Female "N COAXIAL SELECTOR SWITCHES
wati

Dependabie, manually -operated switches
for selecting antennas, receivers, trans-
mitters or other apparatus with coaxial

*Water Cooled on High Range

Model i 78 77R 72-2 .
Positions Six Eight Reversing Two connections. Ideal as a system component
Switch in electronic equipment where reliable, re-
Coaxial “One One Two Two peated channel switching is required; pull
Circuits | knob, rotate, and push in to make contact.
e B S T
:1°apelers with other cables and conngélors. TERMALINE

RF LOAD RESISTORS

Max. Frequency *Max. Input
Model Power Range VIWR Connector Quick-Change Connectors
80 Seri 5 0-4 KMC | 1.25 | Male or Female, ] -
eres " r:;otr:; BNC Reflection-free terminations for 50-ohm co-
[ 80A 20w [ 02 KMC | 12 Female "'N" axial lines . . . low VSWR . . . non-radiating
8130 50w | 04 KMC | 1.2 QC Types . . . water cooled rating 2500 W to 50 KW
818 | 80w | 0-4 KMC | 1.2 Female *'N”’ - - . air cooled rating to 2.5 KW . . . forced
8135 150w | 0-4 KMC [ 1.2 QC Type air to 5 Kw, Quick-Change Connectors
82A | 500w | 0-33KMC | 1.2 Female "N’ (»QC Type) available on many models.
8201 500w | 0-25KMC | 1.25 QC Typew
8333 1000 w | 0-2.5 KMC | 1.25 QC Typex
8813 | 1000w | 0-2.0 KMC | 1.25 | 1% EIA Flanged
888 | 1200w | 0-2.0 KMC | 1.25 | 3% EIA Flanged | COAXIAL RF FILTERS
8890 2500w [ 0-2.5 KMC | 1,25 QC Types
B2ct- | 2500w f 0-3.3KMC [ 1.2 hemale Y7 Our extensive engineering and manufac-
LeLy 5000w | 0:2.5KMC | 1.25 QC Typew turing facilities are at your command for

the custom design and manufacture of
filters to your specifications. Intelligent de-
sign, skillfull manufacture assure you of
highest performance and reliability. New
miniature filters, as light as five ozs., are
available and can be produced in quantity.

Other water-cooled loads up to S0KW can be supplied.
*VSWR is 1.1 or less to 1000 mc on all models —
with *'N"’ connectors.
**Water Cooled ***Forced Air
»QC TYPE: Bird Quick-Change Connector, designed for rapid change.

Available in following types:
Female or Male N, C, HN, BNC, LC, LT,
UHF, and %" EIA flanged.

g ELECTRONIC CORPORATION

ot one 30303 Aurora Rd., Cleveland 39 (Solon), Ohio

on request. CHurchill 8-1200 TWX CGN Fs 679
Western Representative:

VAN GROOS COMPANY, Woodland Hills, Calif.
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ALL NEW 1962
B-A CATALOG

THE OUTSTANDING

$$S SAVING

BUYING GUIDE
FOR EVERYTHING

IN RADIO, TV,
ELECTRONICS
FOR 35 YEARS

Send for it now and see for yourself the
amazing money-saving prices on the latest
of everything in Electronics. From parts
and tubes to complete Hi-Fi systems,
you'll get the most for every dollar when
you order from this Giant catalog.

B-A has hundreds of items not listed in
any other catalog—and all at unbeliev-
able low prices. You'll find page-ofter-
page of ® Tools ® Kits ® Tape Recorders
e Phonos ® LP Records ¢ Radios ® Ham
Equipment e Public Address and Inter-
coms ® TV Antennas and Tubes ® Photo-
graphic Equipment and Film . . . all
backed by B-A’s money-back guarantee
and rushed to you by the fast efficient
service developed by over 35 years of
mail order experience.

BURSTEIN-APPLEBEE CO.

'Dept. 67, 1012 McGee, Kansas City 6, Mo.
[ Rush me New 1962 B-A Catalag Na. 621

Name

Address

|
|
|
i
{
Zone__State______
s ol



COAXIAL RELAYS
4 different models, A.C. or D.C.

{and Types C, TNC,
’W BNC, N, and UHF
5 Connectors)

! 2%x3%x1 s

DK&0-G2C } Less than 9 ox.

DK6&0 SERIES RELAYS PRICED FROM

.. $1245

See any one of our 700 Dealers and Distributors In
U. S. and Canada for catalog sheets or write:

Manufaétured by

STANDARD RELAYS INCLUDE:
DK60 - SPDT r.fl. switch.

DK60-G — SPDT r.f. switch with special *“isolation’ con-
nector in de-energized position.

DK60-2C — SPDT r.f. switch with DPDT auxiliary contacts.

DK60-G2C — SPDT r.f. switch with DPDT auxiliary con-
tacts and special “isolation” connector in de-energiz-
ed position.

% Relays available in weatherproof boxes for exterior
installation.

% Ganged. multiple position switch arrangement avail-
able for remote control selection of antennas.

% Unconditional guarantee for period of one year. (We
will repair if faulty within one year.)

r.f. SPECIFICATIONS:

Low VSWR: less than 1.15:1 frpm 0 tn K00 mec. Low
Losses: Pure silver contacts. Parts in cruclal posttions
plated with fine rilver. Low Creoss-Talk (greater than 8Q
db)} (in energized position) in DK60-G and DK60-G2C
through use of patented "isolation connector’”. High Power
Rating: (a) 1 kw through straight connectors (b) to 10w
through “isolation connector’— excellent for video switch-
Ing. SPDT r.f. Contacts: r.f. leakage extremely low, be-
low typical r.f. connectors.

MECHANICAL SPECIFICATIONS:

High Contact Pressures: Long life expectancy greater than
1 miltion operations. Continuous Duty: Teflon feed-through
terminals used on coil to provide connection ease.

ELECTRICAL SPECIFICATIONS:

Wide Varicty of Coil Voltages: 6,12,24.32,48,110,220 D.C.
volts at 2.0 watts; 6,12,24,110.220 A.C. volts at & volt-
amps, 50-60 cps. (Speclal voltage or resistance available
on request,) Less Than 50°C Temperature Rise Above Am-
bient: Maximum operating temperature is 100°C except
on special order. Auxiliary contacts available for power
E%rétrol—DPDT at 5a. 110 v A.C. on DK60-2C and DK60-

DOW-KEY COMPANY, Thief River Falls, Minnesota

TRANSISTORIZED
TELEPHONE
INTERCOM SYSTEM

Model SA-10W

523.95 2-unit set

FULL-SIZE PHONES w/SPIRAL CORDS!

Ideol for few feet or up to 9 miles. Eoch phone
hos seporote red button, which when depressed
sends pleosing signol tone; block button for
talking. Receiver is tronsistorized crystol unit;
tronsmitter is corbon wunit, Eoch unit hos spirol
phone cord. Operotion requires no switching.
Use severol units together. Imported.

R.F. FIELD

s STRENGTH METER
} ..‘.':mm‘ Single Bond I to 250 MC.
] Nsw o
- (\

%6

$6.95
ontenno efficiency,

e ———

Model PSI-1 2%¢ x 3% x

Compoct! Sensitive! Checks

lood motching, etc. Requires no bottery or other
power source. RF meosured on occurote meter.
Telescoping ontenno to 1034”7, Eorphone jock
provided for monitoring; cose hos powerful mog-
net to grip fender, etc. Imporied.

Available direct or through
your local distributor

SEND FOR FREE CATALOG /@ L E
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GRID DIP METER
WIRED — READY TO USE

Completely colibroted

Freq. coveroge
1.5 to 300 MC in 6 ronges

$36.99

Ronges color-coded to molch coils, undomped |
MA meter. Vorioble sensitivity control for op-
timum grid current odjustment. Colibroted diol
odjustoble hoirline, ollows precise occurocy.
Phone jock permits use os modulotion monitor.
Oscillotor tube is 6AF4. 65 x 3 x 17, 6
coils supplied. 117V, 50-60 cps. 2 Ibs. Imported.

WITH FREE LEATHER CASE
20,000

ohms per volt
MULTITESTER

Model TS-60

High sensitivity — 20,000Q/V
New design; wide scole orc
Compores with 41,” meters
Measures 3V,"W x 4,7
Compoct block bokelite cose

DC V. ronges: 5.25-250-500-2500
@ 20,0009 per V.

AC V. ronges: 10-50-100-500-
1000 @ 10,0009 per V. '(
DC current: 50 po, 2.5 mo. Imporied

ELECTRONIC PRODUCTS, INC.

Dept. 666 — 3 Wolcott Ave., Lawrence, Mass.



PENTA power Tuses

Penta power tubes are used by the leading manufacturers of amateur, commercial, and
military communications equipment. Follow the example of those who know the wisdom
of using only the best. Specify Penta tubes whenever you want long life, reliability, and
maximum efliciency.

Fil. Fil. Plate Plate Plate Screen .
| volts il B voage 1 e | Yo W=
PL172 BEAM PENTODE | 60 | 82 | 1000 [ 3000 | 1000 [ 600 | $13500
PL-175A BEAM PENTODE 5.0 145 400 4000 350 800 $ 50.00
PL.177A BEAM PENTODE | 60 | 32 | 75 | 2000 | 175 | 600 | § 29.00
PL-6543 BEAM PENTODE 60 | 32 [ 15 | =200 | 175 | 600 $ 29.00
PL4E27A BEAM PENTODE | 50 | 75 1 125 4000 | 200 | 750 | § 45.00
PL-4D21 POWER TETRODE 50 | 65 | 125 3000 | 225 | 600 | § 3600
PL4D21A POWER TETRODE | 50 | 65 | 175 | 3000 | 225 | 600 | $37.50
PL5D22 POWER TETRODE | 50 | 145 | 250 | 4000 | 35 | 800 | § 46.50
PLAGSA POWER TETRODE | 60 | 35 | 65 | 2000 | 150 | 600 [ §27.00
PL-4400A POWER TETRODE | 50 | 145 | 400 | 4000 | 350 800 $ 48.00
PL-4-1000A POWER TETRODE | 75 | 210 | 1000 | 6000 700 1000 $132.00
LR — = Al (A | | || S| S bl OO . ks
PL-250R RECTIFIER | 50 105 3 60,000 250 = $ 36.00
[ il Fil. Plate Plate Plate )
volts ] wrsiy voase 1 o hiax. # price
PL254WPOWERTRIODE | 50 75 100 4000 225 25 $25.00
PL-6569 POWER TRIODE T s0 | 145 | 250 | 4000 300 45 $37.50
PL-6580 POWER TRIODE 50 | g " 4000 350 45 $45.00

"

PL-172 PL-175A PL-177A PL-4E27A PL-4D21A N PL-5D22
Beam Pentode Beam Pentode Beam Pentode Beam Pentode Power Tetrode Power Tetrode

PL-4-é5A PL-4-400A PL-4-1000A PL-6569 PL-GSéO PL-184A
Power Tetrode Power Tetrode Power Tetrode Power Triode Power Triode Socket and Chimney

PENTA LABORATOR'ES, WL, santa Barbara, California @

FIELD ENGINEERING REPRESENTATIVES AND DISTRIBUTORS SERVING MAJOR CITIES.
For further information write for complete Penta catalog.
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NORTHERN
CALIFORNIA'S

FOCAL
POINT

for the newest and
finest equipment

for the radio _~—
amateur _—

Over 200
different lines
representing virtually all
nationally known and
advertised brands. . .

Liberal trade-in allowances. . .
An excellent time-payment plan. . .

Courteous, friendly service by our staff
which includes over fifteen licensed radio amateurs. . .

A complete, well staffed department to
give you excellent service on your mail orders.

mf::;:% Phone Elmar TEmplebar 4.3311 .a
Western & e
Region %K -

" LMAR electronics

trom the
San Francisco
Bay Area. 140 11th STREET OAKLAND 7, CALIFORNIA

TWX-QAT3 @ WU.FAX
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great response

Naturally. This smart ham is using a University Model 70. It’s dynamic! Now his QSO’s are more
frequent with better quality. You'd be surprised at the compliments he gets. He's also improved his
SSB transmissions . . . found the perfect budget-minded way to increase peak power and intelligibility.
And he doesn’t have to swallow this microphone to be heard. All he does is sit back, relax and speak
normally. The Model 70 does the rest. Why not let it do the same for you. Comes complete with
integral 15-foot 3-conductor shielded cable, Model SA10 slide-on stand adapter and cloth carrying
bag. Check the ‘specs’. No other dynamic of its type can match the great Model 70! Only $29.95*
SPECIFICATIONS

Frequency Response: 50-14,000 cps (which extends to  Write for new 12-page catalog with complete details
a usable limit in the 18,000 cycle region). Impedance: on the entire University Modular Microphone line.
30/50; 20,000 ohms. Qutput Level: 30/50 ohms: —50 Desk 00-11 University Loudspeakers, Inc., 80 South
db/l mw/10 dynes/cm2; —143 db EIA sensitivity Kensico Ave., White Plains, New York.

rating; 20,000 ohms into high impedance input; 28

mv/10 dynes/cm2. Hum Reference: —120 db/.001

gauss. Dimensions: 1-5/32” maximum diameter, 6" W
maximum length. Shipping Weight: 2V} lbs. Finish:
Acrylic silver-gray and non-reflecting black. UN IVERSITY_

*Model 71 also available with on-off slide switch $34.95. A Division of Ling-Temeo-Vought, Inc.
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A SOUVENIR OF
WORLD WAR |

TELEFUNKEN WAVEMETER
TYPE K.W. 61g

Frequency Range: 40 kc-2000 kc

Accuracy: 5%

This instrument was calibrated just
23 days before the end of World
War |

THE BEST THERE IS

TODAY —
MEASUREMENTS’' NEW
MODEL 760 ,
STANDARD FREQUENCY S B o~
METER B
Frequency Ranges: 25-50 mc 's'{.nom"“;fm“:“- :/
150-175 mc > & & myR,
450-475 mc ( A b8
Accuracy: at 25 mc 0004% ' - >

at 475 m¢ .00002%
with crystal adjusted
to Wwv

Crystal: oven temp. controlled Price $980.00 F.0.B. Boonton

SINCE 1939 — MANUFACTURERS OF FINE
PRECISION ELECTRONIC TEST EQUIPMENT

Measurements “FAMOUS FIRSTS” Include:
e First commercial signal generator with built in tuning motor
e First commercially produced etectronic peak voltmeter
o First commercially built pulse generator
® World famous Megacycle Meter, covering 100 kc to 940 mc
[ ]

First commercially successful FM testing equipment designed
especially for Mobile Communications

e And now a completely new concept of frequency measurements

Write for complete catalog

MEASUREMENTS

A McGraw-Edison Division

BOONTON, NEW JERSEY
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All The

BIG NAMES

INAMATEUR EQUIPMENT
IN STOCK AT

'HAMIATEUR
HEADQUARTERS

SHOP 3¢ AMERICA’S LARGEST
COMPLETE RADIO SUPPLY HOUSES

Everything in electronics...you name it-—we have it!
Every known and trusted brand...every type of radio
equipment and parts always in stock to assure you of
prompt service and delivery. We ship around the Globe
... guaranteed compiete satistaction on all orders.

Call or write about your needs. Near new and used
equipment. List sent on request.

TRADE IN your old equipment for Liberal Allowance.
CONVENIENT CHARGE PLAN — 10% DOWN

FREE , o0i5 s nae
i

P EDT 19ee o)
NS
Ocvatt

SHOWING RADIO PREFIXES AND
I\ TIME AROUND THE GLOBE

Send 50¢ in coin for your wall map, En-
joy the thrills and fun of contacting more
than 2,000,000 licensed $1dtions?all over
tha world. 50z wifl he refunded with your

next order. +Copyright, 1960

] ¢ Includes: listening to S.W. broadcast. ship to shore, etc.; alzo more than 390,000
amateurs—potential QSOs for you.

~USE THIS COUPON TODAY FOR FREE MAP-———-— .

Gentlemen: | am enclosing 50¢ in coin — Please send me map. |
understand 50¢ will be refunded with my first order.

FOR SPEEDY SERVICE
call or write
Joe Hotch, KBUFE, Manager NAVE. -
Hamateur Dept ADDRESS
" Tom STATE

|
!
!
I
I
!
|

|- am interested in the following equipment
] Send me literature and price list

LEADERS IN ELECTRONICS

FOR MORE THAN 35 YEARS 1211 LaSalle Avenue ¢ Minneapolis 3, Minn.
FEDERAL 9-6351
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TWO0O-WAY ll/-\lll[)/

communccahond ellulpmenl ~

VHF-FM FOR. VHF-AM FOR: YHF

MOBIE AIRPORY VEHICLES ANTENNAS

AIRCRAFT GROUND STATIONS REMOTE CONTRULS
MARINE POINTTOPOINT ACCEss0mEs
MOTORCYCLE

PORTABLE

sase

FOR VHF-FM TWO WAY
MOBILE RADIO

the new 680 series offers

HIGH PERFORMANCE at
MODERATE COST with
LOW MAINTENANCE!

% PROVEN PERFORMANCE . . . ail the out- % SIMULTANEOUS RECEPTION ...dual front
standing features of the popular 580" series, end receiver for monitoring two frequencies
plus the following. anywhere in the band.

% HIGH POWER ... 100 watts output 25 to 4 ypANSMITTER FILAMENT SWITCH . . re.
50 mc, 75 watts 144 to 174 mc, both base d A Ve "
uces battery drain when on ''stand-by’’.

* %3’N"£°‘§i3uncu % MONITORS REMOTE CONTROL ... base

.. two way tone squelch q A A
atibl ith oth f to EIA stand statian monitors remote transmissions. Inter-
compahble with ofher systems to stand- com provided. All functions available at

LS remote position
Y Meets all FCC and OCDM requirements. ’

"680 FLEETCOM"

COMBINATION
e MOBILE CONTROL HEAD
o SPEAKER
> TRANSISTOR 'POWER SUPPLY

ATTENTION DEALERS!
Write for available territories,

DESIGNERS AND MANUFACTURERS OF ‘ RADIO COMMUNICATIONS EQUIPMENT

CﬂMMIJNICATIﬂNS COMPANY, Inc.

FOUNOED 1938 CORAL GABLES., MIAMI 34, FLORIDA
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BARRY ELECTRONICS

HIGH VOLTAGE PLATE TRANSFORMER:

Input: 115 VAC @ 60 CPS.

Secondary: 3000.2500-0-2500-3000 VAC @ 350 Ma.
Insuloted for 10 KV. New, factory lopen-frame)
construction,

Size: 5"H x 7"W x 6:1/2"D. Wt: 25 Ibs. $34.95

RCA PRECISION 500 KC CRYSTAL OSCILLATOR:

Accuracy plus ‘'or minys 0.0012%. Contains Precision
500 ¥C crystal, BMS lobs Crystal oven, 5840 sub-
miniature tube. Hermetically secled nickel plated
rectongulor cose, Mounts in standard 7 pin miniature
socket, Requires 6.3 VAC or DC, 75 to 100 V.D.C.
With schematic, RCA Type A8838300-1. Size:
4-1/2"Hx 1.7/16"W x 1.1/8"D. Wt 1 Ib. Cot.
#4.500 CRV. {Orig. Govt. Cost: $172.00)
VERY SPECIAL . . . ONLY

$3.75

HI-VOLTAGE DYNAMOTOR:

Input: 12,6 VDC.

Output: 700 VDC @ 260 Mo.

Brond new. Compact. Mfd. by Sangamo. looks just
like famous Carter compact Dynomotor. With
mounting brackels. $13.95

2.5 KW MODULATION REACTOR
TRANSFORMER:

Primary Impedunce: 12,000 Ohms.

Secondary Impedance: 7500 or 5000 Ohms.

Made for use with single power supply for Class B
Avudio and Class C R.F. For use with separate power
supplies; use one 5 to 10 Henry Choke ond one
1 Mfd. copacitor. New original boxed. Net wt:
102 Ibs. $42.50

VHF TRANSMITTER:

Perfect for 2 meter and/or 1.1/4 meter conversion.
lote, modern design. Uses two 6201's Into single
Amperex 6360 twin Tetrode. Xmtr only 4" x 4" x 11",
Only 3.3/4 lbs. Complete with 10-1/2" chrome
ontenna. Furnished complete with A ond B Battery
pock, & connection cable ond schemotic & con-
version Info. with case: Battory weight. 23 lbs,
PRICE: $15.00 with all tubes.

[We con ship without battery - some price $15.00}.

BRAND NEW MODEL 61720 FALLOUT
DETECTION METER:

lightweight, hoand operated, detects ond measures
dangerous levels of rodioactive fallout. Citizens
version of the official follout detection meter used
by Office of Civil Defense. Unit is tronsistorized and
runs on only 2 flashlight botteries, Measures goamma
radlation dose rates as high os 500 roentgens per
hour. Designed to be used in determining radio-
active contamination levels that may result from an
enemy attack. $49.95

JENNINGS UCS VACUUM VARIABLE CAPACITOR

Copacity: 10 to 300 Mmf. at 10 KV.

Complete, less shaft.

Originally sealed Jennings.

Government carton. Shpg. Weight: 5 Ibs.

$141.00
$49.00

Reg. Net Approx.
SALE PRICE:

30 WATT MOBILE TRANSMITTER:

Uses 5618 crystal oscillator into CBS 5516 .amplifier.
Modern design. Only 7 Ibs. net weight including
built-in 6 V. vibrator power supply. Completely
enclosed in aluminum cabinet (5-1,2"H x 7"W x 8"D).
Furnished with crystal that doubles near 10 meter
band. Will require slight and easy modification for
10 meter operation. A real beauty.

With tubes — $11.95

COAXIAL CABLE
COAXIAL CABLE — FACTORY FRESH STOCK!

Nominal Price Price
Type Impedance  Per 100" Per 1000’
RG-8'U 52 Ohms $8.50 $80.00
RG-8A/U 52 Ohms 12.00 115.00
RG-11/U 72 Ohms 8.00 75.00
RG-11A/U 72 Ohms 9.00 85.00
RG-58,'U 52 Ohms 4.50 40.00
RG-58A,'U 52 Ohms 5.00 44.00
RG-59/U 72 Ohms 4.50 40.00
RG-59A/U 72 Ohms 5.00 44.00

AUTHORIZED DiSTRIBUTOR FOR:
NATIONAL, HAMMARLUND, JOHNSON, C-D,
WESTINGHOUSE, MOSLEY, B & W, CENTRAL
ELECTRONICS, TMC, AND OTHERS.

TUBE HEADQUARTERS OF THE WORLD!!!

Complete inventory of Transmitting Special-Purpose, Radio, TV,

Foreign, C.R. — 1st Quality Tubes. Noame Brands Only. Guaranteed. Sensible Prices.
(We carry complete line of W estinghouse tubes).

WRITE FOR THE "GREENSHEET' CATALOG (excellent values on Hom Gear, components, equipment, electron
tubes, etc.) A must for every Ham and buyer of electronic parts.

BARRY ELECTRONICS CORP. DEPT. QA
512 Broadway, New York 12, N. Y.

[J Enclosed is money order or check and my order.
[J Send copy of the Exciting “Greensheet” Catalog.

Name . ..
Company
Address. . .
City. .




INDUSTRY -PROVED SEMICONDUCTORS
FOR YOUR HAM APPLICATIONS

.

PLUG-IN SILICON RECTIFIER CELLS

Ratings: to 500 ma—200 to 800 PRY. Diffused junc-
tion. . high power capabﬂity (m 750 ma) ..

and hard-

kits
ware also available . . . 5M series.
Bulletia $R-216

MINIATURE SILICON RECTIFIER CELLS
Ratings: to 750 ma—200 to 600 PRY. High power
capability (to 750 ma)...peak surge current
capacity (to 50 amps)...ideal for TV diode
replacements . .. 5A series.
Balletin SR-212

Iinter ngtioral Pacthier

SUBMINIATURE SELENIUM DIODES
Ratings: te 20 ma—48 to 384 PRV. High efficiency/
low cost diodes provide stable operation over
—50°C to +100°C range ...reverse resistance
to 30 megohms at 30 volts . , . withstand 1 second
surges to 550 ma. ., . IN1625 series,
Bullstin SR-183A

For complete technical data on
these or other IR products,

see your local IR distributor. He
can supply you with most of
these items right off the shelf.

A

BYMBOL OF QUALITY IN SEMICONDUCTORS

SD 500 KIT, TV REPLACEMENT
Rating: 500 ma at 130 vac. All-purpose silicon
replacement kit offers radio-TV men simple
means of replacing all existing silicon rectifier
types. Hermetically sealed diode can be wired in
or plugged into fuse-clip. To 100 C; needs no
heat sink,
Bulletin JB 505

SILICON RECTIFIER TUBE EQUIVALENTS
Ratings: 85 te 1250 ma + 1500 te 10,500 PIV, Highly
reliable series of tube replacement rectifiers rated
from 1500 to 10,500 P1V; 85 ta 1250 ma offer the
superior characteristics of silicon on a wide range
of high voltage applications.

Bulletin SR-209

SILICON ZENER VOLTAGE REGULATORS
Ratings: Fram 250 milliwatts te 10 watts, A complete
series including sub-mnmature glass types, minia-
ture single junction types, types
and double anode units,

250 and 400 mw glass types.” 750 milliwatt and
1 watt types, 3.5 and 10 watt types.”*
Bulleting SR-265° and SR-260"*

| g v J

URISTAC SILICON TV RECTIFIER

Rating: 750 ma at 130 vac, A direct and universal
replacement for all existing selenium stacks up to
500 ma. Eyelet construction. No "'special socket.”
conversion kit or dnllmg requm:d Especially
suited to the e}
inherent in most TV sets,

Bullstin TV-500

SELENIUM RECTIFIER STACKS
Ratings: Fram 100 ma te 50 amps, Low forward volt-
age drop and low leakage characteristics make
this series ideal for a wide variety of power
applications.
Bullstin SR-170

SOLAR CELLS ANO PHOTOCELLS
Wide range of silicen and selenium types, Silicon solar
cells with conversion efficiencies to 13% . .. silicon
readout photocells with response times to 5 psec
selenmm photocells in wide variety of sizes
and sha
lullnlus SR-280 (Silicen) and PC-549 (Selenlem)

INTERNATIONAL

TOR

RECTIFIER

INTERNATIONAL RECTIFIER CORPORATION: EL SEGUNDO, CALIFORNIA » PHONE OREGON 8-6281 » CABLE RECTUSA

WORLD’S LARGEST SUPPLIER OF INDUSTRIAL SEMICONDUCTORS AND RECTIFIERS
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for 50, 144 and

220 Mc. bands 7 )
Lowest Noise 9"‘:’,"‘ 4
22 DB Gain !

$‘I 395 z
wired and tested

Add an Ameco Nuvistor Preamplifier to your converter
or receiver to improve the noise figure and gain
Image and spurious rejection will also be improved
as the Model PV has two tuned circuits. Compact,
easily connected, low power requirements.
Mode! PV with tube, wired and tested.

State which band v $13.95

For any band, 80, 40, 20, 15 or 10 meters, the Ameco
Modet PH Preamplifier has a better noise figure than
most multiband receivers, 23 db. minimum gain, will
improve image and spurious rejection with its two
tuned circuits. Especially effective on 10 or 15 meters.
Mode! PH with tube, wired and tested.
State which band ...

write Dept HB 82

[ N )

ROAD NEO

e— kK1)

NEW LOW PRICES 7/

Ve -
1S3 2 2 -
MODEL TB 1000-4 // Superb construction and unequalled perform- lo SE 55 <
Cash Price {' = ance has gained world wide acceptance for 'z- 23 - -
$99.75 K2 Hornet antennas. ASK THE AMATEUR WHO 125 00 o
///’/,./ I ':‘-;3 8 5 51 [
5 <o 2 e o
T Sy SI- 8 g o
,z:; v~ MODEL T8 1000_ . 37: % % 3 \
Budget Terms !/ Cash Price | e : g
only $9.30 per month h $79.75 I . gg Z -_E i 2 w [o)
] - 2 =
Rated | KW . |§;“-’} = £ 2 ;: ’
Ki 1 t 5 & s T T r]
Foo‘:: :ilorﬂ::‘fn.\a::‘d.:‘ Budget Terms =>< :’“ _s PEOE U:ﬂ b= z
only $7.45 per month 8 = E O 5 3 orb *<_
Rated 1 KW ldi; itz e 25  [e]
AND o8 £32%5 3
IT'S SO EASY TO BUY T (T < et 3E5EE.5, |
3 -’ - ‘T3 =
o Use the order form below MODEL TB 750 _— |* E:’o—' 55-2:_: HEH l w
« Check the model of your ; ] . gos . °5% [ 55 =
choice ANTENNAS P 19S5 if 757 @
¢ Mail coupon ",J 083z 53533
Your antenna will be rushed to you for 'try-before- e~ ‘éw'% Cash Prics |2 32,,5 e _E_T-iff'if (o]
ou buy' evaluation. - $59.75 |U ’_—0 ]:[1 a-5-5 z
"housands of amateurs who have used this plan have found Budget Terms 3 3v< 2 ent ot
that there is no better way to investigate value in relation to only $5.50 per month lO s48 %..g;-o_ 8.
cost, before buying. Rated 750 watts 'g ;‘éj,;z = —1£o§o >
i i ts. R D e -
f you desire, use time payment plan—low monthly paymen el Ie = aom R imamy
— 1z sz-(“‘o‘-s—;%'i'u‘?'e .
ALL MODELS . . . T8 590 1% E=53o3585%0 -
@ Are Pre-tuned and Easy to install o s iz 3 $3 fscsds by =t
@ Have Custom Fittings of Cast Aluminum oy m/’?ﬂf 1< 333 f:o;fgf ET
® Use o Single 52 ohm Coaxiol Trans- » | $19.95 I’ 3003253575 v o]
mission Line ludgo: Torms |z z‘.'.,_i i: i‘c if‘ if- . : s
® Have completel weother-seoled Fre- only $4.70 per month X 3T _»_G_5-73 P 0
quency-Dividers* . . Heavy Duty 4 0o oo o SR <«
o Have 6061-T6 Aluminum in the Ele-

ments *Pat, Pend.

Prices tubject to change without notice

MAIL YOUR ORDER TODAY — NO MONEY REQUIRED WITH ORDER

Wired & Tested

54495

144 MC and
220 MC Bands
Low Noise Figure

b ™ 131
e

High Gain, High Image, o

Spurious & I F Rejection -

The new deluxe “Cadillac’ iine of Ameco VHF Converters
uses three RCA Nuvistors—two as RF amplifiers, the
third as the mixer. This combination produces an ex-
tremely low noise figure, high gain; high image, spurious
and IF rejection. These converters do not become obso-
lete as the output frequency is easily changed when a
new receiver is acquired. The CN Converters are built on
a compact (2x2v2”x6%") satin finished copper chassis.
A gain control is included. Power requirements: 100 to
300V. at 30 ma. and 6.3V. at 1A. The Ameco PS-1 Power
Supply is ideal, available in Kit form (PS-1K) at $10.50
or Wired and Tested (PS-1W) at $11.50.

Model CN-50W, CN-144W, CN-220W Nuvistor Converter,
wired and tested for any one band (specify IF og‘t‘%u;)s.

Model CN-50K, CN-144K, CN-220K Nuvistor Converter, in
kit form, for any one band (specify IF output) e $31.95

Write Dept. HB-62

(of .\ | CTRON 0
RICKS ROAD, MINE .

(]
1
t

{
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NOW AVAILABLE FROM AUTHORIZED
DISTRIBUTORS FROM COAST TO COAST

KOOL KLAMPS

TUBE CLAMPS

JAN SHIELD INSERTS

CALIFORNIA, Gardena
Bell Electronics
FAculty 1-5802

CALIFORNIA, Los Angeles
Bell Radio Supply
PlLeasant 3-4495

CALIFORNIA, Palo Alto
Zack Electronics
DAvenport 6-5432

CALIFORNIA, San Diego
Bell Electronics
BRowning 8-4350

CALIFORNIA, San Francisco
Zack Electronics
MArket 1-1422

CONNECTICUT, Hamden 14
Cramer Electronics
ATwater 8-3581

D.C., Washington
Capitol Radio Wholesalers Inc.
HObart 2-0800

BIRTCHER

Tube | Transistor/ Component [ Cooling
and [or Retention Devices

TOP HOLDING
RETAINERS

TRANSISTOR CLIPS

TYPE 2 TUBE CLAMPS

FLORIDA, Miami
Airwork Corporation
TUxedo 7-8253

ILLINOIS, Chicago 50
Merquip Electronics, Inc.

- AUstin 7-6274

MARYLAND, Baltimore 1
Wholesale Radio Parts Co. Inc.
MUIberry 5-2134

MASSACHUSETTS, Newton 64
Cramer Electronics, Inc.
WO 9-7700

MICHIGAN, Detroit 35
S. Sterling Company
BRoadway 3-2900

MINNESOTA, Minneapolis
George Spencer, Inc.
Ll 5-8811

MISSOURI, St. Louis 32
Interstate Industrial Electronics
WYdown 4-7585

TRANSISTOR
RADIATORS

DIODE RADIATORS

1

PRINTED CIRCUIT
BOARD RETAINERS

s

NEW JERSEY, Summit
R. P. Luce and Company
CRestview 3.9250

NEW YORK, Buffalo 2
Summit Distributors
TT 4-3100

OHIO, Dayton 4
Srepco, Inc.
BAldwin 4-3871

OKLAHOMA, Tulsa 19
Radio, Inc.
LU 7-9124

TEXAS, Dallas 1
Adleta Company
Riverside 1-3152

TEXAS, Houston 19
Busacker Electronics
JA 6-4661

WASHINGTON, Seattle
Seattie Radio Supply, Inc.
MAin 4-2341

wenTa

THE BIRTCHER CORPORATION ::iz:

745 S. Monterey Pass Rd. o

INDUSTRIAL DIVISION

Monterey Park, California

sales manager
of The Birtcher
Corp,

ANgelus 8-8584

A%

[N




You get more for your money from NEWARK
Check these HAMMARLUND values—

(with these Newark extras)

® 7Top trade-in allowance on
your present equipment

[

'I‘l.',ul'fl"i, ND
P A=

FOR TOP PERFORMANCE AT MODERATE COST

New HX-50 Transmitter. Brand new, with ultra-modern
circuitry, using Compactron and Nuvistor tubes, and
all the latest features. A truly versatile unit with up to
75 watts output on SSB-CW, 15 watts AM, covering a

bands, 80 thru 10 meters, plus MARS frequencies.
Accurate calibration, readable to 500 cycles. With
built-in antenna changeover relay. Measures a’compact

9% " Hx9%"Dx17)%" W.

Newark Catalog No. 97F430 net... . .. $3 9950
HQ-110C Receiver. Dual conversion, 12-tube super-
heterodyne unit covers all 7 amateur bands, 6 thru 160
meters. Has many features of higher priced receivers . ..
separate linear detector for SSB and CW, Q-multiplier

for continuously variable high selectivity, built-in 100KC
crystal calibrator. With 24-hour clock timer, die-cast

aluminum front panel.
Newark Catalog No. 97F427 net. ... $ 25900

HQ-110 (Without clock) No. 97F429 net $2 4 Q00

/

Newark's new 500 page, 1962
"4 Catalog No. 72, with complete details
on these and many other ham

In Inglewood, California call: OR 8-0441
In Detroit call: UN 1-6700 .

® /mmediate delivery from
Newark's complete stocks

units available from Newark stock.

In New York City call: AL 5-4600 .

® Complete-— experienced
technical assistance

|

AN AMATEUR STATION OF UNEXCELLED PERFORMANCE

HX-500 Transmitter. Top performance. Filter type side-
band transmitter delivers power output of 100 watts
PEP on SSB, CW, NBFM, RTTY, on the entire 80 thru
10 meter bands. 25 watts AM output. Stability below
100 cycles. Buiit-in keying and antenna relays. Auto-
matic level control prevents overloading and increases
talk power. Can be rack-mounted. Many other important

features.
Newark Catalog No. 97F431 net........ 369500

HQ-170C Triple Conversion Receiver. This 17-tube
receiver provides best possible reception of SSB, CW,
and AM signals on the 160 thru 6 meter bands. Band-
width selectivity is variable from 0.5KC to 3KC; SSB
and CW sensitivity 0.5 microvolts for 10:1 signal:noise
ratio. Adjustable 445KC slot filter eliminates heterodyne
interference. 24-hour clock timer.

Newark Catalog No. 97F433.net....... 336900

HQ-170 (Without clock) No. 97F434 net. 33 5900

IEVV/AVRIES
ELECTRONICS CORPORATION

Write Dept. HB-62, Attention Ham Shack for trade-ins.

223 W. Madison St. ¢ Chicago 6, 1ll. ¢ STate 2-2944
In Grand Rapids, Michigan call: CH 1-5695

In Denver call: SK 7-3371




Single Side Band &
proven performers Communications

for amateur, laboratory

and production use systems Analyzel‘s

SSB-3a

SINGLE SIDE BAND
spectrum analyzer

2 mc-40 mc. 100 cps — 40 mc with Optional REC-1,
Set up, odjust, monitor and trouble shoot SSB and AM transmitters
and receivers . .. with one convenient, compact and comprehensive
package. Uniform sensitivity over entire range.

Quick, accurate measurement and disploy of

® 2-Tone distortion tests ® Vestigial carrier amplitude
® Dynamic transmission bandwidth @ Qut-of-band radiations ek,
® Residual hum sidebands

MODEL SSB-3a

PANADAPTOR for amateur use

PR-1, for ham operation, features simuitane- PANADAPTORS provide continuo us
ous visual observation of many signals on manitoring to find and ‘f“"'Yle infer-
3-in. CR tube over a band of frequencies ference (splatter, harmonics), RF paro-

sitics, irregular transmissions. They are
tuning aids for SSB and telemetry
signals. Two models {(SA-8b and SA-3,
in many types. Please specify receiver
IF when inquiring or ordering.

up to 200 kc. For spotting replies to your
CQ's...selecting QRM-free spots . . . second
avral receiver for 3-way QSO's...and o
MODEL PR-1 host of other uses.

—— PANALYZORS

Low cost RF spectrum analysis to 1000 mc {higher with external mixers).
® Analyze AM, FM, SSB transmitters ® Investigate pulsed RF signals
® Spot spurious oscillations and modulation

3 models, SB-3, SB-8b, and $8-12a, in many types for narrow and broad band moni-
toring and analysis.

MODEL $8-120 M\

/. N\

th R

Measurement theary and applications are discussed is the leadaer
in THE PANORAMIC ANALYZER. Get on our mailing
list far this free, helpful publication.

Write taday, for detailed specifications and applications of these versa-
tile, economical Panoramic instruments . .. and NEW CATALOG DIGEST

Aftractive professional career opportunities ovailable.
PANORAMIC ELECTRONICS, INC.

576 So. Fulton Ave., Mt. Vernon, New York @ OWens 9-4600
TWX: MT-V.-NY-5229 @ Cables: Panoramic, Mf. Vernon N. Y. State

dependabic
CERTIFIED
SPECHICATIONS

|
dora

Panoramic

ELECTRONICS, INC.

Formerly Panoramic Radio Products, Inc.
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LearnCode (=

opportunity

THE SHORT CUT Picture yourself at your own transmitter . .. send-

TO CODE ing out radio code, messages that will be received

around the globe. Yes, operators are waiting to
communicate with you today, tonight or any
time. The knowledge of the world . . . intimate
friendships you will gain . . . may help you
in your business, may be a stepping stone to
success.

Wouldn’t you like to be the invaluable link
with the outside world in time of disaster?

SCIENTIFIC CODE COURSE ) Or to serve in a national or local emergency?

X . . Be ready for service when the opportunity arises!
Especially designed for the beginner. Learn radio and telegraphy now — the Candler
Teaches the basic principles of code oper- way.
ation scientifically. .

[ . For 50 years the CANDLER SYSTEM has trained
Here's your chance to learn quickly and beginners for all telegraphing requirements, all
easily . . . to get maximum speed and pro- operator licenses, highest ratings, and FCC spec-
ficiency in code .. .right in your own home. ifications, both amateur and commercial. The
fY°" can save time and money learning the record of famous amateurs and expert operators
i:;“’:'::"::': :’r“°i‘“l ‘e"df"‘fg ""‘d ;:“?'V" who learned the Candler way is proof of what the

inciples o ast, etficien ] . 1 !
anerating with the werld-famous CANDLER Candler System offers you. Send for details today
SYSTEM. Dept. 58, 2077 L st.
S CANDLER SYSTEM Bameer 7 Colgrado
| Airmail Order Today — We Ship Tomorrow
YOU COULD GOTHAM ... ear
WORK 1805 PURDY AVE., MIAMI BEACH, FLA.

I Enclosed find check or money-order for:
WON DE RS WITH D V40 VERTICAL ANTENNA FOR 40, 20, 15,

10 AND 6 METER BANDS. ESPECIALLY

SUITED FOR THE NOVICE WHO OPERATES
A 40 AND 15 . ... $1495

V80 VERTICAL ANTENNA FOR 80, 40, 20,
GOTHAM D 15, 10 AND 6 METER BANDS. MOST
POPULAR OF THE VERTICALS. USED BY

\/E RT|C AL THOUSANDS OF NOVICES, TECHNICIANS,

T AND GENERAL LICENSE HAMS ... $16.95
V160 VERTICAL ANTENNA FOR 160, 80,

T AN T E N NA' D 40, 20, 15, 10 AND 6 METER BANDS. SAME
AS THE OTHER VERTICAL ANTENNAS, EX-
CEPT THAT A LARGER LOADING COIL
Send o card-for our-vol: PERMITS OPERATION ON THE 160 METER
able cotalog of 50 different BAND ALSO . ... %1895

ontennas with specifications ond HOW TO ORDER. Send check or money order directly
characteristics. Gives bands and fre- to Goth Immediate ship t by Railway Express,

quencies covered, element informa- charges collect. Foreign orders accepted.

tion, size of tubing used, boom
length, shipping weight, feed

line used, polorization, AdAress. . .oeveeerrrtcisasereiiacitaotstanaasns

ond other daofo.

City. oo inenaaneennnns Ione.... State.........
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TELEVISION.
vLYRA‘SMIT"EN A 2

CAMERA

® TV STATION PACKAGE

Ling-Mitter TV Transmitter

Ling Spectatar TV Camera
Ling-TV Video Monitor

1”7 § 1.9 Lens

Yagaflector Transmitting Antenna
Transmission Line

UHF Converter

Dual Bow Tie Receiving Antenna

OPERATE YOUR OWN TV STATION

LOW COST

AMATEUR’S
TELEVISION STATION
COMPLETELY
PACKAGED
FOR OPERATION IN
THE FCC ASSIGNED
420-450 MC BAND

® Unconditionally Guaranteed

® Amateur Net Package Price

$1995%

® Suitable Financing
May Be Arranged

ELECTRON CORPORATION

Designers And Manufacturers Of Quality Television Systems

P.O. Box 5570 e Dallas, Texas
A SUBSIDIARY OF LING-TEMCO-VOUGHT, INC.

——-
- [

LAFAYETTE RADIO 1962 340-PAGE CATALOG

Our biggest and best catalog 1o fill oll your ham needs.

- —
“~~‘~-~-:::“_‘___,__,,-4 PROFESSIONAL QUALITY CAT
c COMMUNICATIONS RECEIVER #
KT-320 Semi-Kit 79.95 620 . Lowaest Prices
X 24 Hour Service - Low
HE-30 Wired 99.95 v Guoranteed ar Money Refunded
] i i v
Imported ; 5""’::;:::"e,s new 3-in-1 easy-poy plan

o money down, VP to 24 months te pay
-

SUPERHETERODYNE Imported
ATIONS X

COMMUN:!ECEIVER 9-TRANSISTOR C.B.

KT-200 Kit 64.50 “WALKIE TALKIE" SWR AND

WE.10 Wired 79.95 HE-29A Wired 39.95 FORWARD

. 2-for 78.88 POWER

Imported METER

Imported HE-34 Wired ... .16.95

D S D S s S e
AYETTE RADIO, DEPT. RAH

' LAF -2
P.0. BOX 10, SYOSSET, L. i.. N. Y.
DELUXE ' [] Rush my FREE Lafayette 1962 Catalog 620
6-METER [J Please send Stock # Ph; S enclosed.,
TRANSCEIVER I vame. )
HE-45 Wired 109.50 A T e -
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RROPIMAX

CFG SERIES RF PANEL

COOLING DEVICES
for electronic packages

- MODEL D201

Write today for detalied technical information to

ROTRON mrg. co.,inc.

79 Schoonmaker Place
ROTRON] wooOSTOCK, NEW YORK

In Canada: The Hoover Co., Ltd., Hamilton, Ont

__ PF SERIES

The world's most complete and comprehensive line
of precision fans and blowers for cooling electronic
devices. Submit your cooling problems to Rotron.
Customer engineering services from coast-to-coast.

WRITE FOR INFORMATION STATING AREA OF INTEREST...




CoMPLETE OUTEFITTERS

FOR THE
» HAm
» COMMUNICATIONS

» ELECTRONIC
ENGINEERS

EuceneE G. WILE

218-220 South 11th St. Philadelphia 7, Pa.
WAIlnut 3-1343
Distributors of

Nationally Advertised Lines of
RADIO, TELEVISION and ELECTRONIC Parts
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FROM (GLEB WORLD'S LEADING MANUFACTURER OF HIGH SPEED MORSE TECEGRAPH EQUIPMENT,

MODERN
EQUIPMENT

FOR LEARNING MORSE CODE

PERFORATORS, TRANSMITTERS, ETC.
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\ GNT TRANSMITTER MODEL 115 GNT MORSEINKER MODEL 1532
Ideal for learning Morse code, permitting insertion | Operates from tone frgquency .signals or
of extended pauses between letters and words. &2 i DG Key.. Especially designed for &
R training purposes.
Q / A ’ ¢ L <3
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GNT KEYBOARD PERFORATOR MODEL 50 -
An instrument for preparing a perforated Morse N
code slip for use in a transmitter. Maximum
speed of operation 750 characters per minute, ,;f
Provided with a special locking device prevent- t’
ing the simultaneous depression of two keys. i
1& £
TELCOLAB CORPORATION ‘
CHRYSLER BUILDING : H

NEW YORK 17, N. Y.

U.S, Representatives of :

p pe $120eLY 4025 .
2 L) e ey Loor

ALSO COMPLETE RANGE OF ¥
AUTOMATIC INSTRUMENTS FOR HIGH  f§
ORSE TELEGRAPHY.

}'vMﬁL«’J,‘}U'W b 2L
AR A vl ept A Lo

A

T
BRI R4 Sy

ANE
M GREAT NORTHERN TELEGRAPH WORKS, COPENHAGEN, DENMARK.

Distributors of Canada: TMC Canada Limited, R.R. No. 5, Ottawa, Ontario.



THE HAMS’
NO. 1 CHOICE

in clear plastic
or metal cases...

Shurile.

METERS

550 Series

4
e
Y.
RECTIFIER TYPE
MODEL 830

X
- S A o5 7 . " PV A
fan iyl annigi i y e AR

850 Secries

Shown actual size, zero adjuster optional

350 Series

Sl e saion s o,
| $deaan toras

950 Series

Shown approximately three quorter size

CLEAR-PLASTIC CASES: One look will make every ham en-
thusiastic about the modern, expensive-looking 850 series . ..
and you will be pleased to find the meters cost only 20¢ more
than the equivalent metal cased meter, Equally good news will
be the longer, more visible scale arc...the removable front
...and the availability of zero adjusters on all AC or DC ranges.

ATTRACTIVE METAL CASES: In certain applications—for panel
appearance or specialized service conditions, you may prefer to
select from the long-time metal favorites, the basic Models 550
or 950 as illustrated. Although all have been modernized in
appearance recently, each continues to fit 2 5/32” mounting
hole. See Catalog 94 covering all types, including many with
zero adjuster,

CHOICE OF MANY TYPES: AC and DC Ammeters, Milliameters,
Voltmeters and Resistance Meters. AC meters are double-vane
repulsion type with jeweled bearing. DC are polarized-vane
solenoid type, or moving magnet construction. Well over 200
ranges and types. Among the most popular are a 0-3 DC
Milliammeter with 500 ohms internal resistance and built-in zero
adjuster, and a 0-1 DC Milliammeter with 1,000 ohms internal
resistance and zero adjuster,

URITE METERS

NEW EDGEWISE METER: The 350 series provides an ideal we
to dress up a panel. The clear jewel-like plastic frant is vei
rich loaking and gathers light for easy reading of its long scal
Yet it takes very little panel space and costs much less the
you would expect.

DEPENDABLE PERFORMANCE: By far the best torque-ta-weig|
ratio in its field gives you a sturdy meter with fast response
and ability to duplicate readings. Accuracy well within th
standard 5%.

REASONABLE PRICES: Typical of the exceptional vaives ar
the meters illustrated. 0-150 DC Ma, $2.15 in the 550 or 95
Series, $2.35 in the 850 Series; 0-10 DC Ma in the 350 Serie
$3.45; 0-1 DC Ma (with zero adijuster), $3.75 in 550 or 95
Series, $3.95 in the 850 Series; -20 to 3VU in the 850 Serie:
$5.85. Other meters are correspondingly low in price. You get th
benefit of low costs made possible by large. quantity productior

GUARANTEED: For one year against defective workmanshi
and material. Will be repaired or replaced if sent postpaid t
the factory with 40¢ handling charge.

WIDELY AVAILABLE: Stocked by leading electronic part
distributors for prompt deliveries.

130 Wallace Street « New Haven 8, Connectic

P. O.Box 1818



Increase both performance

and
ham

reliability of your
equipment with

these Amphenol products

Polyfoam® Coaxial Cable can boost your signal strength
as much as 35%. Uses an inert-gas-expanded polyethylene
to increase dielectric constant to 1.50 instead of the usual
2.26. Your Amphenol distributor carries RG-8, 11, and 59

in stock.

RF Connectors. The most complete line available any-
where—and your Amphenol distributor has the type and

size you need on the shelf available for immediate delivery.

DK Coaxial Switches for antenna switching and similar
applications. 14 basic models meet every ham requirement
for low cost, high reliability and long life. 100% inspected.
Your Amphenol distributor has all commonly used types in

stock. Ask for Catalog No. S4.

Do you have this catalog? Amphenol catalog IEC-4
shows virtually every type of connector and coaxial
cable you’ll ever need, plus technical specs. Your copy
is free from your Amphenol distributor, or write us
direct at 2803 S. 25th Ave., Broadview, Illinois.

mmx@ Distributor Division/AmphenoI-Borg Electronics Corporation
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DOC AULWURM, W6BBC, maintains contact with
other Raytheon field engineers and headquarters
staff personnel from his Piedmont, California home.

FIELD ENGINEERING WITH A FUTURE

Doc Aulwurm and his “traveling” ham rig

Arthur (Doc) C. Aulwurm, Senior Field En-
gineer, and his compact ham rig have trav-
eled the world working on a wide variety of
challenging assignments for Raytheon. Doc's
story is highly typical of the Raytheon
Field Engineer.

Since Doc joined Submarine Signal Com-
pany (a predecessor of the present Raytheon
organization) in 1945, he has tackled spe-
cialized tasks in Karachi, Pakistan; Lake-
hurst, N. J.; and San Diego, California,
among other places.

Doc is now working on sonar equipment at
Mare Island Naval Shipyard, California.
Future assignments may carry him to other

parts of the world or to headquarters in
Massachusetts.

Perhaps you too can qualify for a Raytheon
field engineering future. Requirements are
previous experience plus an E.E. degree or
equivalent in practical know-how in guided
missiles, fire control, ground and bombing
radar or sonar.

Benefits: attractive salary, insurance, edu-
cational programs, relocation assistance,
opportunity for advancement. For details,
forward your resume to Ronald Guittarr,
Electronic Services Division, Raytheon,
Northwest Industrial Park, Burlington,
Massachusetts.

RAYTHEON COMPANY

ELECTRONIC SERVICES DIVISION
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Band-Pass Filters

nance curve. For single-signal reception, the
audio-frequency image can be reduced by 50 db.
or more. Besides practically eliminating the a.f.
image, the high selectivity of the crystal filter
provides good discrimination against adjacent
signals and also reduces the noise.

Two crystal-filter circuits are shown in Fig.
5-25. The circuit at A (or a variation) is found
in many of the current communications receiv-
ers. The crystal is connected in one side of a
bridge circuit, and a phasing capacitor, C; is
connected in the other. When C is set to balance
the crystal-holder capacitance, the resonance
curve of the filter is practically symmetrical; the
crystal acts as a series-resonant circuit of very
high Q and allows signals over a narrow band of
frequencies to pass through to the following
tube. More or less capacitance at C; introduces
the “rejection notch” of Fig. 5-24 (at 453.7 kc.
as drawn). The Q of the load circuit for the filter
is adjusted by the setting of R;, which in turn
varies the bandwidth of the filter from *“sharp”
to a bandwidth suitable for phone reception.
Some of the components of this filter are special
and not generally available to amateurs.

BAND-PASS FILTERS

A single high-Q circuit (e.g., a quartz crystal
or regenerative stage) will give adequate single-
signal reception under most circumstances. For
phone reception, however, either single-sideband
or a.m., a band-pass characteristic is more de-
sirable. A band-pass filter is one that passes
without unusual attenuation a desired band of
frequencies and rejects signals outside this band.
A good band-pass filter for single-sideband re-
ception might have a bandwidth of 2500 cycles
at -6 db. and 10 kc. at -60 db.; a filter for a.m.
would require twice these bandwidths if both
sidebands were to be accommodated.

The simplest band-pass crystal filter is one
using two crystals, as in Fig. 5-25B. The two
crystals are separated slightly in frequency. If
the frequencies are only a few hundred cycles
apart the characteristic is a good one for c.w.
reception. With crystals about 2 kc. apart, a
reasonable phone characteristic is obtained. Fig.
5-1 shows a selectivity characteristic of an am-
plifier with a bandpass (at -6 db.) of 2.4 kc.,
which is typical of what can be expected from a
two-crystal band-pass filter. Compare this with
the single-crystal characteristic of Fig. 5-24.

More elaborate crystal filters, using four and
six crystals, will give reduced bandwidth at
-60 db. without decreasing the bandwidth at
-6 db. The resulting increased ‘skirt selec-
tivity” gives better rejection of adjacent-chan-
nel signals. “Crystal-lattice” filters of this type
are available commercially for frequencies up to
10 Mec. or so, and they have also been built by
amateurs from inexpensive transmitting-type
crystals. (See Vester, “Surplus-Crystal High-
Frequency Filters,” QST, January, 1959;
Healey, “High-Frequency Crystal Filters for
S.S.B.,” OST, October, 1960.)

“Mechanical” filters can be built at frequen-

X
30—
E 1 = =&
—
X2
RFC
(8)

Fig. 5-25—A variable-selectivity crystal filter (A) and a
band-pass crystal filter (B).

cies below 1 Mc. These are made up of three
sections: an input transducer, a mechanically-
resonant filter section, and an output transducer.
The transducers use the principle of magne-
tostriction to convert the electrical signal to
mechanical energy and back again. The mechani-
cally-resonant section consists of carefully-
machined metal disks supported and coupled by
thin rods. Each disk has a resonant frequency
dependent upon the material and its dimensions,
and the effective Q of a single disk may be in
excess of 2000. Consequently a mechanical filter
can be built for either narrow or broad bandpass
with a nearly rectangular curve. Mechanical fil-
ters are available commercially and are used in
both receivers and single-sideband transmitters.

The signal-handling capability of a mechani-
cal filter is limited by the magnetic circuits to
from 2 to 15 volts r.m.s., a limitation that is
of no practical importance provided it is recog-
nized and provided for. Crystal filters are lim-
ited in their signal-handling ability only by the
voltage breakdown limits, which normally would
not be reached before the preceding amplifier
tube was overloaded. A more serious practical
consideration in the use of any high-selectivity
component is the prevention of coupling “around”
the filter (coupling from input to output outside
the filter), which can only degrade the.action of
the filter.

Band-pass filters can also be made by using a
number of high-Q inductance-and-capacitance
circuits, but their use is generally restricted to
frequencies around 100 kc. At higher frequencies
it is easier to get desirable selectivity by other
means,

Q Multiplier

The “Q Multiplier” is a stable regenerative
stage that is connected in parallel with one of
the i.f. stages of a receiver. In one condition it
narrows the bandwidth and in the other condi-
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tion it produces a sharp “null” or rejection
notch. A “tuning” adjustment controls the fre-
quency of the peak or null, moving it across the
normal pass band of the receiver i.f. amplifier.
The shape of the peak or null is always that of a
single tuned circuit (Fig. 2-50) but the effective
Q is adjustable over a wide range. A Q0 Multi-
plier is most effective at an if. of 500 kc. or
less; at higher frequencies the rejection notch
becomes wide enough (measured in cycles per
second) to reject a major portion of a phone
signal. Within its useful range, however, the Q
Multiplier will reject an interfering carrier
without degrading the quality of the desired
signal.

In the “peak” condition the Q Multiplier can
be made to oscillate by advancing the “peak”
(regeneration) control far enough, and in this
condition it can be made to serve as a beat-
frequency oscillator. However, it cannot be made
to serve as a selective element and as a b.f.o.
at the same time. Some inexpensive receivers
may combine either a Q Multiplier or some other
form of regeneration with the b.f.o. function, and
the reader is advised to check carefully any in-
expensive receiver he intends to buy that offers
a regenerative type of selectivity, in order to
make sure that the selectivity is available when
the b.f.o. is turned on.

Vacuum-tube versions of the O Multiplier for
455-ke. i.f. amplifiers are available in kit form;
a transistorized version is described later in this
chapter. A Q Multiplier will be of no use on
c.w. or s.s.h. reception when used with a receiver
that employs an oscillating i.f. stage for the h.f.o.
Some of the inexpensive “communications” re-
ceivers are of this type.

Tee Notch Filter

At low intermediate frequencies (50 - 100 ke.)
the T notch filter of Fig. 5-26 will provide a
sharp tunable null without an extra vacuum tube.

I.F.
6c4 470
33K
12K
22K 05
" I
+250

Fig. 5-26—Typicol T-notch filter, to provide o sharp

rejection notch ot a low if. Adjustment of L chonges

the frequency of the notch; odjustment of R controls
the depth.

The inductor L resonates with C at the rejection
frequency, and when R = 4X,/(Q the rejection
is maximum. (X is the coil reactance and Q
is the coil Q). In a typical 50-kc. circuit, C
might be 3900 uuf., making L approximately
2.6 mh. When R is greater than the maximum-

HIGH-FREQUENCY RECEIVERS

attenuation value, the circuit still provides some
rejection, and in use the inductor is detuned or
shorted out when the rejection is not desired.

At higher frequencies, the T-notch filter is not
sharp enough with available components to re-
ject only a narrow band of frequencies.

Additional LF. Selectivity

Many commercial communications receivers,
and particularly the older ones, do not have
sufficient selectivity for amateur use, and their
performance can be improved by additional if.
selectivity. One method is to loosely couple a
BC-453 aircraft receiver (war surplus, tuning
190 to 550 kc.) to the front end of the 455-kc.
if. amplifier in the communications receiver
and use the resultant output of the BC-453.
The aircraft receiver uses an 85-kc. i.f. ampli-
fier that is sharp for voice work (6.5 kec. wide
at -60 db.) and it helps considerably in backing
up single-crystal filters for improved c.w. re-
ception.

The BC-453—sometimes called “The Poor
Man’s Q-Fiver”—uses 12-volt heater tubes and
is designed for 24-volt operation. If a 24-volt
transformer is available, no wiring changes will
be necessary. If a 12-volt transformer is avail-
able, the heaters can be rewired. It is usually
less expensive to obtain the proper transformer
than it is to buy 6.3-volt tubes for the receiver.
Any plate-voltage source of 125 to 250 volts at
40 to 80 ma. will be adequate for the B4 supply.
A b.f.o. switch and audio and i.f. gain controls
should be added to the BC-453 before it is used
with the short-wave receiver. Its performance
can be checked by tuning in aircraft beacons or
low-frenquency broadcast stations.

Maximum selectivity will be obtained from
the BC-453 when the plungers in the i.f. cans,
accessible by unscrewing the caps, are pulled
up as far as they will go.

The BC-453 can be coupled to the receiver
through a length of shielded wire or small co-
axial line. The inner conductor is connected to
the antenna post of the BC-453 and the shield
is connected to the case. The shield should be
connected at the other end to the short-wave
receiver chassis, and the inner conductor, suitably
insulated, should be wrapped once or twice
around the plate pin of the first i.f. amplifier
tube in the short-wave receiver. It may require
a little experimentation before the proper cou-
pling is obtained; the objective is enough cou-
pling so that the short-wave receiver noise will
mask any BC-453 noise, but not so much coupling
that the BC-453 is overloaded. Reports of poor
performance when using the BC-453 have prac-
tically always reduced to overload of the surplus
aircraft receiver through too much coupling or
coupling at a high-level point in the short-wave
receiver.

If a BC-453 is not available, one can still enjoy
the benefits of improved selectivity. It is only
necessary to heterodyne to a lower frequency the
455-ke. signal existing in the receiver i.f. ampli-
fier and then rectify it after passing it through



R.F. Amplifiers

the sharp low-frequency amplifier. The J. W.
Miller Company offers 50-kc. transformers for
this application.

RADIO-FREQUENCY AMPLIFIERS

While selectivity to reduce audio-frequency
images can be built into the i.f. amplifier, dis-
crimination against radio-frequency images can
only be obtained in tuned circuits or other selec-
tive elements ahead of the first mixer or con-
verter stage. These tuned circuits are usually
used as the coupling networks for one or more
vacuum tubes or transistors, and the combina-
tions of circuits and amplifying devices are called
radio-frequency amplifiers. The tuned circuits
contribute to the r.f. image rejection and the
amplifying device(s) determines the noise figure
of the receiver.

Knowing the Q of the coil in each tuned circuit
between the antenna and the first mixer or con-
verter stage, the image rejection capability can
be computed by using the chart in Fig. 2-50. The
Q of the input tuned circuit (coupled to the an-
tenna) should be taken as about one-half the un-
loaded Q of that circuit, and the Q of any other
tuned circuit can be assumed to be the unloaded
QO to a first approximation (the vacuum tubes
will reduce the circuit Q to some extent, espe-
cially at 14 Mc. and higher).

In general, receivers with an i.f. of 455 ke. can
be expected to have some noticeable image re-
sponse at 14 Mc. and higher if there are only two
tuned circuits (one r.f. stage) ahead of the mixer
or converter. Regeneration in the r.f. amplifier
will reduce image response, but regeneration usu-
ally requires frequent readjustment when tun-
ing across a band. Regeneration is, however, a
useful device for improving the selectivity of an
r.f. amplifier without requiring a multiplicity
of tuned circuits; a practical example will be
found later in this chapter.

With three tuned circuits between the antenna
and the first mixer, and an i.f. of 455 kc., no im-
ages should be encountered up to perhaps 25 Mec.
Four tuned circuits or more will eliminate any
images at 28 Mc. when an i.f. of 455 kc. is used.

Obviously, a better solution to the r.f. selec-
tivity problem (elimination of image response)
is to use an if. higher than 455 kc., and most
modern receivers use an i.f. of 1600 kc. or higher.
The owner of a receiver with a 455-kc i.f. am-
plifier can enjoy image-free reception on the
higher frequencies by using a crystal-controlled
converter ahead of the receiver and utilizing the
receiver as a “tunable if. amplifier” at 3.5 or
7.0 Mc.

For best selectivity r.f. amplifiers should use
high-Q circuits and tubes with high input and
output resistance. Variable-u pentodes are prac-
tically always used, although triodes (neutral-
ized or otherwise connected so that they won’t
oscillate) are often used on the higher frequen-
cies because they introduce less noise. However,
their lower plate resistance will load the tuned
circuits. Pentodes are better where maximum im-

109

age rejection is desired, because they have less
loading effect on the tuned circuits.

Transistor R. F. Amplifier

A typical r.f. amplifier circuit using a 2N370
transistor is shown in Fig. 5-27. Since it is de-
sirable to maintain a reasonable Q in the tuned
circuits, to reduce r.f. image response, the base
and collector are both tapped down on their
tuned circuits. An alternative method, using low-
impedance inductive coupling, is shown in Fig.
5-27B; this method is sometimes easier to adjust
than the taps illustrated in Fig. 5-27A. The tuned
circuits, L:Cy and L.C., should resonate at the
operating frequency, and they should be mounted
or shielded to eliminate inductive coupling be-
tween each other.

Ca L,

L ey

k5

Lo

TO MIXER

%

AAA

(8)

Fig. 5-27—Transistor r.f. amplifier circvit. The low-im-

pedance connections to the base and collector can be

(A) taps on the inductors or (B) low-impedance coupling
links. LiC1, L:C3—Resonant at signal frequency.

FEEDBACK

Feedback giving rise to regeneration and
oscillation can occur in a single stage or it may
appear as an over-all feedback through several
stages that are on the same frequency. To avoid
feedback in a single stage, the output must be
isolated from the input in every way possible,
with the vacuum tube furnishing the only cou-
pling between the two circuits. An oscillation
can be obtained in an r.f. or if. stage if there is
any undue capacitive or inductive coupling be-
tween output and input circuits, if there is too
high an impedance between cathode and ground
or screen and ground, or if there is any appre-
ciable impedance through which the grid and
plate currents can flow in common. This means
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good shielding of coils and tuning capacitors in
rf. and if. circuits, the use of good bypass
capacitors (mica or ceramic at r.f., paper or
ceramic at if.), and returning all bypass capaci-
tors (grid, cathode, plate and screen) for a given
stage with short leads to one spot on the chassis.
When single-ended tubes are used, the screen or
cathode bypass capacitor should be mounted
across the socket, to serve as shield between
grid and plate pins. less care is required as the
frequency is lowered, but in high-impedance cir-
cuits, it is sometimes necessary to shield grid and
plate leads and to be careful not to run them close
together.

To avoid over-all feedback in a multistage
amplifier, attention must be paid to avoid run-
ning any part of the output circuit back near the
input circuit without first filtering it carefully.
Since the signal-carrying parts of the circuit
(the “hot” grid and plate leads) can’t be filtered,
the hest design for any multistage amplifier is a
straight line, to keep the output as far away
from the input as possible. For example, an r.f.
amplifier might run along a chassis in a straight
line, run into a mixer where the frequency is
changed, and then the if. amplifier could be run
back parallel to the r.f. amplifier, provided there
was a very large frequency difference between
the rf. and the i.f. amplifiers. However, to avoid
any possible coupling, it would be better to run
the i.f. amplifier off at right angles to the r.f.-
amplifier line, just to be on the safe side. Good
shielding is important in preventing over-all os-
cillation in high-gain-per-stage amplifiers, but it
becomes less important when the stage gain
drops to a low value. In a high-gain amplifier, the
power leads (including the heater circuit) are
common to all stages, and they can provide the
over-all coupling if they aren’t properly fittered.
Good bypassing and the use of series isolating
resistors will generally eliminate any possibility
of coupling through the power leads. R f. chokes,
instead of resistors, are used in the heater leads
where necessary.

CROSS-MODULATION

Since a one- or two-stage r.f. amplifier will
have a bandwidth measured in hundreds of kc.
at 14 Mec. or higher, strong signals will be ampli-
fied through the r.f. amplifier even though it is
not tuned exactly to them. If these signals are
strong enough, their amplified magnitude may
be measurable in volts after passing through
several r.f. stages. If an undersired signal is
strong enough after amplification in the r.f.
stages to shift the operating point of a tube (by
driving the grid into the positive region), the
undesired signal will modulate the desired signal.
This effect is called cross-modulation, and is of-
ten encountered in receivers with several r.f.
stages working at high gain. It shows up as a
superimposed modulation on the signal being
listened to, and often the effect is that a signal
can be tuned in at several points. It can be re-
duced or eliminated by greater selectivity in the
antenna and r.f. stages (difficult to obtain), the
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use of variable-u tubes in the r.f. amplifier, re-
duced gain in the r.f. amplifier, or reduced
antenna input to the receiver. The 6BJ6, 6BA6
and 6DC6 are recommended for r.f. amplifiers
where cross-modulation may be a problem.

A receiver designed for minimum cross-modu-
lation will use as little gain as possible ahead
of the high-selectivity stages, to hold strong un-
wanted signals below the cross-modulation point.
Cross-modulation often takes place in double-
conversion superheterodynes at the second con-
verter stage because there is insufficient selec-
tivity up to this point and at this point the
signals have quite appreciable amplitudes. When-
ever interference drops out quite suddenly with
a reduction in the setting of the gain control,
cross-modulation should be suspected. Normally,
of course, the interference would reduce in ampli-
tude in proportion to the desired signal as the
gain setting is reduced.

Gain Control

To avoid cross-modulation and other over-
load effects in the mixer and r.f. stages, the gain
of the r.i. stages is usually made adjustable.
This is accomplished by using variable-x tubes
and varying the d.c. grid bias, cither in the grid
or cathode circuit. If the gain control is auto-
matic, as in the case of a.g.c., the bias is con-
trolled in the grid circuit. Manual control of rf.
gain is generally done in the cathode circuit. A
typical ri. amplifier stage with the two types of
gain control is shown in schematic form in Fig.
5-28. The a.g.c. control voltage (negative) is
derived from rectified carrier or signal at the
detector before the audio amplifier, or in the case
of a c.w. or s.s.b. recetver it can be derived from
rectified audio. The manual gain control voltage
(positive with respect to chassis) is usually de-
rived from a potentiometer across the B4 supply,
since the bias can be changed even though little
plate current is being drawn.

Tracking
In a receiver with no r.f. stage, it is no incon-
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Fig. 5-28—Typical radio-frequency amplifier circuit for
a superheterodyne receiver. Representative values for
components are as follows:

Ci to Ci—0.01 uf. below 15 Mc., 0.001 uf. at 30 Mc.
Ri, R2—See Table 5-11.
Rs—1800 ohms,
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Fig. 5-29—A practical squelch circuit for cutting off the
receiver output when no signal is present.

venience to adjust the high-frequency oscillator
and the mixer circuit independently, because
the mixer tuning is broad and requires little
attention over an amateur band. However, when
r.f. stages are added ahead of the mixer, the r.f.
stages and mixer will require retuning over an
entire amateur band. Hence most receivers with
one or more r.f. stages gang all of the tuning con-
trols to give a single-tuning-control receiver.
Obviously there must exist a constant difference
in frequency (the i.f.) between the oscillator and
the mixer/r.f. circuits, and when this condition
is achieved the circuits are said to track.

In amateur-band receivers, tracking is sim-
plified by choosing a bandspread circuit that
gives practically straight-line-frequency tuning
(equal frequency change for each dial division),
and then adjusting the oscillator and mixer tuned
circuits so that both cover the same total number
of kilocycles. For example, if the if. is 455 kc.
and the mixer circuit tunes from 7000 to
7300 kc. between two given points on the dial,
then the oscillator must tune from 7455 to 7755
kc. between the same two dial readings. With

the bandspread arrangement of Fig. 5-9A, the
tuning will be practically straight-line-frequency
if C: (bandset) is 4 times or more the maximum
capacity of C: (bandspread), as is usually the
case for strictly amateur-band coverage. Ci
(semicircular plates).

Squelch Circuits

An audio squelch circuit is one that cuts off the
receiver output when no signal is coming
through the receiver. It is useful in mobile or net
work where the no-signal receiver noise may be
as loud as the signal, causing undue operator fa-
tigue during no-signal periods.

A practical squelch circuit is shown in Fig.
5-29. A dual triode (12AX7) is used as an ampli-
fier and as a control tube. When the a.g.c. volt-
age is low or zero, the lower (control) triode
draws plate current. The consequent voltage
drop across the adjustable resistor in the plate
circuit cuts off the upper (amplifier) triode
and no signal or noise is passed. When the
a.g.c. voltage rises to the cut-off value of the
control triode, the tube no longer draws cur-
rent and the bias on the amplifier triode is
now only its normal operating bias, furnished by
the 1000-ohm resistor in the cathode circuit.
The tube now functions as an ordinary amplifier
and passes signals. The relation between the
a.g.c. voltage and the signal turn-on point is ad-
justed by varying the resistance in the plate
circuit of the control triode.

Connections to the receiver consist of two a.f.
lines (shielded), the a.g.c. lead, and chassis
ground. The squelch circuit is normally inserted
between detector output and the audio volume
control of the receiver. Since the circuit is used
in the low-level audio point, its plate supply
must be free from a.c. or objectionable hum will
be introduced.

IMPROVING RECEIVER SENSITIVITY

The sensitivity (signal-to-noise ratio) of a re-
ceiver on the higher frequencies above 20 Mc.
is dependent upon the band width of the receiver
and the noise contributed by the “front end” of
the receiver. Neglecting the fact that image re-
jection may be poor, a receiver with no r.f. stage
is generally satisfactory, from a sensitivity point,
in the 3.5- and 7-Mc. bands. However, as the
frequency is increased and the atmospheric noise
becomes less, the advantage of a good “front
end” becomes apparent. Hence at 14 Mc. and
higher it is worth while to use at least one stage
of r.f. amplification ahead of the first detector
for best sensitivity as well as image rejection.
The multigrid converter tubes have very poor
noise figures, and even the best pentodes and
triodes are three or four times noisier when used
as mixers than they are when used as amplifiers.

If the purpose of an r.f. amplifier is to improve
the receiver noise figure at 14 Mc. and higher,
a high-gm pentode or triode should be used.
Among the pentodes, the best tubes are the

6AH6, 6AKS5 and the 6BZ6, in the order named.
The 6AKS5 takes the lead around 30 Mc. The
6J4, 6J6, and triode-connected 6AKS are the best
of the triodes. For best noise figure, the an-
tenna circuit should be coupled a little heavier
than optimum. This cannot give best selectivity
in the antenna circuit, so it is futile to try to
maximize sensitivity and selectivity in this cir-
cuit.

When a receiver is satisfactory in every
respect (stability and selectivity) except sensi-
tivity on 14 through 30 Mc., the best solution for
the amateur is to add a preamplifier, a stage of
r.f. amplification designed expressly to improve
the sensitivity. If image rejection is lacking in
the receiver, some selectivity should be built into
the preamplifier (it is then called a preselector).
If, however, the receiver operation is poor on the
higher frequencies but is satisfactory on the
lower ones, a “converter” is the best solution.

Some commercial receivers that appear to lack
sensitivity on the higher frequencies can be im-
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proved simply by tighter coupling to the antenna.
This can be accomplished by changing the
antenna feed line to the right value (as deter-
mined from the receiver instruction book) or by
using a simple matching device as described
later in this chapter. Overcoupling the input cir-
cuit will often improve sensitivity but it will, of
course, always reduce the image-rejection con-
tribution of the antenna circuit.

Regeneration

Regeneration in the r.f. stage of a receiver
(where only one stage exists) will often improve
the sensitivity because the greater gain it pro-
vides serves to mask more completely the first-
detector noise, and it also provides a measure of
automatic matching to the antenna through
tighter coupling. However, accurate ganging be-
comes a problem, because of the increased selec-
tivity of the regenerative r.f. stage, and the re-
ceiver almost invariably becomes a two-handed-
tuning device. Regeneration should not be
overlooked as an expedient, however, and ama-
teurs have used it with considerable success.

TUNING A

C.W. Reception

For making code signals audible, the beat os-
cillator should be set to a frequency slightly dif-
ferent from the intermediate frequency. To ad-
just the beat-oscillator frequency, first tune in a
moderately weak but steady carrier with the beat
oscillator turned off. Adjust the receiver tuning
for maximum signal strength, as indicated by
maximum hiss. Then turn on the beat oscillator
and adjust its frequency (leaving the receiver
tuning unchanged) to give a suitable beat note.
The beat oscillator need not subsequently be
touched, except for occasional checking to make
certain the frequency has not drifted from the
initial setting. The b.f.0. may be set on either the
high- or low-frequency side of zero beat.

The best receiver condition for the reception
of code signals will have the first r.f. stage run-
ning at maximum gain, the following r.f., mixer
and i.f. stages operating with just enough gain to
maintain the signal-to-noise ratio, and the audio
gain set to give comfortable headphone or
speaker volume. The audio volume should be
controlled by the audio gain control, not the i.f.
gain control. Under the above conditions, the
selectivity of the receiver is being used to best
advantage, and cross-modulation is minimized. It
precludes the use of a receiver in which the gains
of the r.f. and i.f. stages are controlled simulta-
neously.

Tuning with the Crystal Filter

If the receiver is equipped with a crystal filter
the tuning instructions in the preceding para-
graph still apply, but more care must be used
both in the initial adjustment of the beat oscil-
lator and in tuning. The beat oscillator is set as
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High-gm tubes are the best as regenerative am-
plifiers, aml the feedback should not be controlled
by changing the operating voltages (which
should be the same as for the tube used in a high-
gain amplifier) but by changing the loading or
the feedback coupling. This is a tricky pro-
cess and another reason why regeneration is not
too widely used.

Gain Control

In a receiver front end designed for best sig-
nal-to-noise ratio, it is advantageous in the re-
ception of weak signals to eliminate the gain
control from the first r.f. stage and allow it to
run “wide open™ all of the time. If the first stage
is controlled along with the i.f. (and other r.f.
stages, if any), the signal-to-noise ratio of the
receiver will suffer. As the gain is reduced, the
gm of the first tube is reduced, and its noise fig-
ure becomes higher. A good receiver might well
have two gain controls, one for the first r.f. stage
and another for the if. (and any other rf.)
stages. The first r.f. stage gain would be re-
duced only for extremely strong signals.

RECEIVER

described above, but with the crystal filter set
at its sharpest position, if variable selectivity is
available. The initial adjustment should be made
with the phasing control in an intermediate posi-
tion. Once adjusted, the beat oscillator should be
left set and the receiver tuned to the other side
of zero beat (audio-frequency image) on the
same signal to give a beat note of the same tone.
This beat will be considerably weaker than the
first, and may be “phased out” almost completely
by careful adjustment of the phasing control.
This is the adjustment for normal operation; it
will be found that one side of zero beat has prac-
tically disappeared, leaving maximum response
on the other.

An interfering signal having a beat note differ-
ing from that of the a.f. image can be similarly
phased out, provided its frequency is not too
near the desired signal.

Depending upon the filter design, maximum
selectivity may cause the dots and dashes to
lengthen out so that they seem to “run together.”
It must be emphasized that, to realize the bene-
fits of the crystal filter in reducing interference,
it is necessary to do all tuning with it in the cir-
cuit. Its high selectivity often makes it difficult
to find the desired station quickly, if the filter is
switched in only when interference is present.

A.M. Phone Reception

In reception of a.m. phone signals, the normal
procedure is to set the r.f. and i.f. gain at maxi-
mum, switch on the a.g.c., and use the audio gain
control for setting the volume. This insures
maximum effectiveness of the a.g.c. system in
compensating for fading and maintaining con-
stant audio output on either strong or weak sig-
nals. On occasion a strong signal close to the
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frequency of a weaker desired station may take
control of the a.g.c., in which case the weaker
station may disappear because of the reduced
gain. In this case better reception may result if
the a.g.c. is switched off, using the manual r.f.
gain control to set the gain at a point that pre-
vents “blocking” by the stronger signal.

When receiving an a.m. signal on a frequency
within 5 to 20 kc. from a single-sideband signal
it may also be necessary to switch off the a.g.c.
and resort to the use of manual gain control,
unless the receiver has excellent skirt selectivity.
No ordinary a.g.c. circuit can handle the syllabic
bursts of energy from the sideband station, but
there are special circuits that will.

A crystal filter will help reduce interference in
phone reception. Although the high selectivity
cuts sidebands and reduces the audio output at
the higher audio frequencies, it is possible to use
quite high selectivity without destroying intelli-
gibility. As in code reception, it is advisable to do
all tuning with the filter in the circuit. Variable-
selectivity filters permit a choice of selectivity
to suit interference conditions.

An undesired carrier close in frequency to a
desired carrier will heterodyne with it to pro-
duce a beat note equal to the frequency differ-
ence. Such a heterodyne can be reduced by ad-
justment of the phasing control in the crystal
filter.

A tone control often will be of help in reducing
the effects of high-pitched heterodynes, sideband
splatter and noise, by cutting off the higher audio
frequencies. This, like sideband cutting with high
selectivity circuits, reduces naturalness.

113

Spurious Responses

Spurious responses can be recognized without
a great deal of difficulty. Often it is possible to
identify an image by the nature of the trans-
mitting station, if the frequency assignments
applying to the frequency to which the receiver
is tuned are known. However, an image also can
be recognized by its behavior with tuning. If the
signal causes a heterodyne beat note with the
desired signal and is actually on the same fre-
quency, the beat note will not change as the re-
ceiver is tuned through the signal; but if the in-
terfering signal is an image, the beat will vary in
pitch as the receiver is tuned. The beat oscillator
in the receiver must be turned off for this test.
Using a crystal filter with the beat oscillator on,
an image will peak on the side of zero beat op-
posite that on which desired signals peak.

Harmonic response can be recognized by the
“tuning rate,” or movement of the tuning dial
required to give a specified change in beat note.
Signals getting into the if. via high-frequency
oscillator harmonics tune more rapidly (less dial
movement) through a given change in beat note
than do signals received by normal means.

Harmonics of the beat oscillator can be rec-
ognized by the tuning rate of the beat-oscillator
pitch control. A smaller movement of the control
will suffice for a given change in beat note than
that necessary with legitimate signals. In poorly-
designed or inadequately-shielded and -filtered re-
ceivers it is often possible to find b.f.o. har-
monics below 2 Mc., but they should be very
weak or non-existent at higher frequencies.

ALIGNMENT AND SERVICING OF SUPERHETERODYNE
RECEIVERS

I.LF. Alignment

A calibrated signal generator or test oscillator
is a useful device for alignment of an if. ampli-
fier. Some means for measuring the output of
the receiver is required. If the receiver has a
tuning meter, its indications will serve. Lacking
an S meter, a high-resistance voltmeter or a vac-
uum-tube voltmeter can be connected across the
second-detector load resistor, if the second de-
tector is a diode. Alternatively, if the signal
generator is a modulated type, an a.c. voltmeter
can be connected across the primary of the trans-
former feeding the speaker, or from the plate
of the last audio amplifier through a 0.1-af.
blocking capacitor to the receiver chassis. Lack-
ing an a.c. voltmeter, the audio output can be
judged by ear, although this method is not as ac-
curate as the others. If the tuning meter is used
as an indication, the a.g.c. of the receiver should
be turned on, but any other indication requires
that it be turned off. Lacking a test oscillator, a
steady signal tuned through the input of the re-
ceiver (if the job is one of just touching up the

.

i.f. amplifier) will be suitable. However, with no
oscillator and tuning an amplifier for the first
time, one’s only recourse is to try to peak the
if. transformers on “noise,” a difficult task if
the transformers are badly off resonance, as they
are apt to be. It would be much better to haywire
together a simple oscillator for test purposes.

Initial alignment of a new if. amplifier is as
follows : The test oscillator is set to the correct
frequency, and its output is coupled through a
capacitor to the grid of the last if. amplifier
tube. The trimmer capacitors of the transformer
feeding the second detector are then adjusted
for maximum output, as shown by the indicating
device being used. The oscillator output lead is
then clipped on to the grid of the next-to-the-last
i.f. amplifier tube, and the second-from-the-last
transformer trimmer adjustments are peaked for
maximum output. This process is continued,
working back from the second detector, until all
of the if. transformers have been aligned. It
will be necessary to reduce the output of the test
oscillator as more of the i.f. amplifier is brought
into use. It is desirable in all cases to use the
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minimum signal that will give useful output
readings. The i.f. transformer in the plate circuit
of the mixer is aligned with the signal introduced
to the grid of the mixer. Since the tuned circuit
feeding the mixer grid may have a very low im-
pedance at the i.f., it may be necessary to boost
the test generator output or to disconnect the
tuned circuit temporarily from the mixer grid.

If the if. amplifier has a crystal filter, the
filter should first be switched out and the align-
ment carried out as above, setting the test oscil-
lator as closely as possible to the crystal fre-
quency. When this is completed, the crystal
should be switched in and the oscillator fre-
quency varied back and forth over a small range
either side of the crystal frequency to find the
exact frequency, as indicated by a sharp rise in
output. Leaving the test oscillator set on the
crystal peak, the if. trimmers should be re-
aligned for maximum output. The necessary
readjustment should be small. The oscillator fre-
quency should be checked frequently to make
sure it has not drifted from the crystal peak.

A modulated signal is not of much value for
aligning a crystal-filter i.f. amplifier, since the
high selectivity cuts sidebands and the results
may be inaccurate if the audio output is used as
the tuning indication. Lacking the a.g.c. tuning
meter, the transformers may be conveniently
aligned by ear, using a weak unmodulated sig-
nal adjusted to the crystal peak. Switch on the
beat oscillator, adjust to a suitable tone, and
align the if. transformers for maximum audio
output.

An amplifier that is only slightly out of align-
ment, as a result of normal drift or aging, can
be realigned by using any steady signal, such as
a local broadcast station, instead of the test os-
cillator. One’s 100-kc. standard makes an ex-
cellent signal source for “touching up” an if.
amplifier. Allow the receiver to warm up thor-
oughly, tune in the signal, and trim the if. for
maximum output.

If you bought your receiver instead of making
it, be sure to read the instruction book carefully
before attempting to realign the receiver. Most
instruction books include alignment details, and
any little special tricks that are peculiar to the
receiver will also be described in detail.

R.F. Alignment

The objective in aligning the r.f. circuits
of a gang-tuned receiver is to secure adequate
tracking over each tuning range. The adjust-
ment may be carried out with a test oscillator of
suitable frequency range, with harmonics from
your 100-kc. standard or other known oscillator,
or even on noise or such signals as may be heard.
First set the tuning dial at the high-frequency
end of the range in use. Then set the test oscil-
lator to the frequency indicated by the receiver
dial. The test-oscillator output may be connected
to the antenna terminals of the receiver for this
test. Adjust the oscillator trimmer capacitor
in the receiver to give maximum response on
the test-oscillator signal, then reset the receiver
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dial to the low-frequency end of the range. Set
the test-oscillator frequency near the frequency
indicated by the receiver dial and tune the test
oscillator until its signal is heard in the receiver.
If the frequency of the signal as indicated by the
test-oscillator calibration is higher than that
indicated by the receiver dial, more inductance
(or more capacity in the tracking capacitor) is
needed in the receiver oscillator circuit; if the
frequency is lower, less inductance (less track-
ing capacity) is required in the receiver oscil-
lator. Most commericial receivers provide some
means for varying the inductance of the coils or
the capacity of the tracking capacitor, to permit
aligning the receiver tuning with the dial calibra-
tion. Set the test oscillator to the frequency indi-
cated by the receiver dial, and then adjust the
tracking capacity or inductance of the receiver
oscillator coil to obtain maximum response. Af-
ter making this adjustment, recheck the high-
frequency end of the scale as previously
described. It may be necessary to go back and
forth between the ends of the range several times
before the proper combination of inductance and
capacity is secured. In many cases, better over-
all tracking will result if frequencies near but
not actually at the ends of the tuning range are
selected, instead of taking the extreme dial set-
tings.

After the oscillator range is properly adjusted,
set the receiver and test oscillator to the high-
frequency end of the range. Adjust the mixer

" trimmer capacitor for maximum hiss or signal,

then the r.f. trimmers. Reset the tuning dial
and test oscillator to the low-frequency end of
the range, and repeat ; if the circuits are properly
designed, no change in trimmer settings should
be necessary. If it is necessary to increase the
trimmer capacity in any circuit, more inductance
is needed ; conversely, if less capacity resonates
the circuit, less inductance is required.

Tracking seldom is perfect throughout a tun-
ing range, so that a check of alignment at inter-
mediate points in the range may show it to be
slightly off. Normally the gain variation will be
small, however, and it will suffice to bring the
circuits into line at both ends of the range. If
most reception is in a particular part of the
range, such as an amateur band, the circuits may
be aligned for maximum performance in that
region, even though the ends of the frequency
range as a whole may be slightly out of align-
ment.

Oscillation in R.F. or I.F. Amplifiers

Oscillation in high-frequency amplifier and
mixer circuits shows up as squeals or “birdies”
as the tuning is varied, or by complete lack of
audible output if the oscillation is strong enough
to cause the a.g.c. system to reduce the receiver
gain drastically. Oscillation can be caused by
poor connections in the common ground circuits.
Inadequate or defective bypass capacitors in
cathode, plate and screen-grid circuits also can
cause such oscillation. A metal tube with an un-
grounded shell may cause trouble. Improper
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screen-grid voltage, resulting from a shorted or
too-low screen-grid series resistor, also may be
responsible for such instability.

Oscillation in the if. circuits is independent
of high-frequency tuning, and is indicated by
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a continuous squeal that appears when the gain
is advanced with the c.w. beat oscillator on. It
can result from defects in i.f.-amplifier circuits.
Inadequate screen or plate bypass capacitance is
a common cause of such oscillation.

IMPROVING THE PERFORMANCE OF RECEIVERS

Frequently amateurs unjustly criticize a re-
ceiver’s performance when actually part of the
trouble lies with the operator, in his lack of
knowledge about the receiver’s operation or in
his inability to recognize a readily curable fault.
The best example of this is a complaint about
“lack of selectivity” when the receiver contains
an if. crystal filter and the operator hasn’t
bothered to learn how to use it properly. “Lack
of sensitivity” may be nothing more than poor
alignment of the r.f. and mixer tuning. The cures
for these two complaints are obvious, and the
details are treated both in this chapter and in the
receiver instruction book.

However, many complaints about selectivity,
sensitivity, and other points are justified. In-
expeunsive, and most second-hand, receivers can-
not be expected to measure up to the perform-
ance standards of some of the current and top-
priced receivers. Nevertheless, many amateurs
overlook the possibility of improving the per-
formance of these “bargains” (they may or may
not be bargains) by a few simple additions or
modifications. From time to time articles in QST
describe improvetnents for specific receivers, and
it may repay the owner of a newly-acquired
second-hand receiver to examine past issues and
see if an applicable article was published. The
annual index in each December issue is a help
in this respect.

Where no applicable article can be found, a
few general principles can be laid down. If the
complaint is the inability to separate stations,
better i.f. (and occasionally audio) selectivity is
indicated. The answer is not to be found in
better bandspread tuning of the dial as is some-
times erroneously concluded. For code reception
the addition of a “Q Multiplier” to the i.f.
amplifier is a simple and effective attack; a Q
Multiplier is at its best in the region 100 to 900
kc., and higher than this its effectiveness drops
off. The Selectoject is a selective audio device
based on similar principles. For phone reception
the addition of a Q Multiplier will help to reject
an interfering carrier, and the use of a BC-433
as a “Q5-er” will add adjacent-channel selectiv-
ity.

With the addition of more if. selectivity, it
may be found that the receiver’s tuning rate
(number of kc. tuned per dial revolution) is too
high, and consequently the tuning with good i.f.
selectivity becomes too critical. If this is the
case, a 5-to-1 reduction planetary dial drive
mechanism may be added to make the tuning
rate more favorable. These drives are sold by
the larger supply houses and can usually be added
to the receiver if a suitable mounting bracket is

made from sheet metal. If there is already some
backlash in the dial mechanism, the addition of
the planetary drive will magnify its effect, so it
is necessary to minimize the backlash before at-
tempting to improve the tuning rate. While
this is not possible in all cases, it should be in-
vestigated from every angle before giving up.
Replacing a small tuning knob with a larger one
will add to ease of tuning; in many cases after
doing so it will then be desirable or necessary to
raise the receiver higher above the table.

If the receiver appears to lack the ability to
bring in the weak signals, particularly on the
higher-frequency bands, the performance can of-
ten be improved by the addition of an antenna
coupler (described elsewhere in this chapter) ; it
will always be improved by the addition of a pre-
selector (also described elsewhere in this chapter).

If the receiver shortcoming is inadequate r.f.
selectivity, as indicated by rf. “images” on the
higher-frequency bands, a simple antenna coup-
ler will often add sufficient selectivity to cure the
trouble. However, if the images are severe, it is
likely that a preselector will be required, pref-
erably of the regenerative type. The preselector
will also add to the ability of the receiver to
detect weak signals at 14 Mc. and higher.

In many of the inexpensive receivers the fre-
quency calibration of the dial is not very accu-
rate. The receiver’s usefulness for determining
band limits will be greatly improved by the ad-
dition of a 100-kc. crystal-controlled frequency
standard. These units can be built or purchased
complete at very reasonable prices, and no ama-
teur station worthy of the name should be with-
out one.

Some receivers that show a considerable fre-
quency drift as they are warming up can be
improved by the simple expedient of furnishing
more ventilation, by propping up the lid or by
drilling extra ventilation holes. In many cases
the warm-up drift can be cut in half. A 7-watt
115-volt lamp mounted under the receiver chassis
and wired so that it is turned on when the re-
ceiver is turned off will maintain the receiver
temperature above the room temperature and
will reduce the warm-up drift. The auxiliary heat
source is also of help in reducing or eliminating
the ill effects of condensation in the receiver,
where the receiver is used in a damp location.

Receivers that show frequency changes with
line-voltage or gain-control variations can be
greatly improved by the addition of regulated
voltage on the oscillators (high-frequency and
b.f.0.) and the screen of the mixer tube. There
is usually room in any receiver for the addition
of a VR tube of the right rating.
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THE “SimpleX Super Mark II” THREE-TUBE RECEIVER

The name of the receiver shown in_Figs. 5-30
and 5-33 derives from “simple,” “X” for crystal
(filter) and “super” for superheterodyne; hence
a “simple crystal-filter superheterodyne.” It is
an improved version of an earlier model (QST,
December, 1958), hence the “Mark I1.” For less
than fifty dollars and a few nights at the work-
bench, this little receiver will allow you to copy
practically any c.w. or s.s.h. signal in the 40- or
80-meter band that a much more expensive re-
ceiver might bring in. By the throw of a switch
you can tune in WWYV on 5.0 Mc. for time sig-
nals and standard-frequency transmissions.

Referring to the circuit diagram in Fig. 5-31,
the receiver is a superheterodyne with an inter-
mediate frequency of 1700 kc. With the h.f. os-
cillator tuning 5.2. to 5.7 Mc., the 3.5- or 7-Mc.
amateur bands can be tuned merely by retuning
the input circuit. Since C; is large enough to hit
the two bands without a coil change, the band-
changing process consists of turning Cs to the
low- or high-capacitance end of its range. To
copy WWYV at 5 Mc, the oscillator must be
tuned to 3.3 Mc., and this is done by switching in
(via Su) a preset capacitor, (s, across the os-
cillator circuit.

The advantage of a two-band receiver of this
type is that the absence of coil switching makes
it easy to build a stable high-frequency oscillator,
and the stability of this oscillator then deter-
mines the stability of the receiver. Higher-
frequency bands (14, 21 and 28 Mc.) can be
listened to by adding a crystal-controlled con-
verter ; the construction of such a converter is
described later in this chapter.

Selectivity at the i.f. is obtained through the
use of a single crystal. This, in conjunction with
the regeneration provided by the detector, is
sharp enough to provide a fair degee of single-
signal c.w. reception and yet is broad enough for
copy of an s.s.b. phone signal.

In the detector stage, the pentode section of a
6UBA 1} used as a regenerative detector, and the
triode section serves as the b.f.o. Stray coupling
at the socket and in the tube provides adequate
injection. The regeneration control is not

mounted on the panel because, once set below the
threshold of oscillation, it is not touched. The

regeneration is not essential to good c.w. or s.s.b.
reception, but it helps considerably on a.m. re-
ception. Audio amplification is obtained from the
two triode sections of a 6CG7. The primary of a
small output transformer, T, serves as the coup-
ling for high-impedance headphone output, and a
small loudspeaker or low-impedance headphones
can be connected to the secondary.

The power supply uses a small transformer
and two selenium rectifiers in a full-wave volt-
age-doubling circuit. This is about as inexpen-
sive a power supply as can be built, and it also
has the advantages of not occupying much space
and not generating much heat.

A switch, Sua, at the input of the receiver is
included so that the receiver can be used to lis-
ten to one’s own transmitter without too severe
blocking. Another section of the same switch,
Sin, shifts the mixer screen voltage from its
operating value to zero, to reduce further the
sensitivity of the receiver while one is transmit-
ting. If it reduces it so much that the receiver
has too little gain, this section of the switch can
be omitted from the circuit and the mixer oper-
ated at full screen voltage at all times.

An 8 X 12 X 3-inch aluminum chassis takes
all of the parts without crowding, and the loca-
tion of the components can be seen in the photo-
graphs. The receiver is shown with a 7-inch
high standard relay-rack panel, which leaves
room at one end of the panel for auxiliary
equipment or a small transmitter. If desired, a
shorter panel of #-inch aluminum can be used.
The panel is held to the chassis by the two
switches and the headphones jack. The tuning
capacitor, (s, is mounted on a small aluminum
bracket, and the capacitor is driven by a Jackson
Brothers Planetary Vernier (Arrow Elec-
tronics, N.Y.C.) via a Millen 39016 coupling.
Before the bracket is finally fastened to the chas-
sis the capacitor and bracket should be used to
locate the center for the vernier hole. It pays to
take care in mounting the tuning capacitor and
its drive, since a smooth tuning drive is essen-
tial to any receiver. A National HRT knob
is used to turn the vernier, and a paper scale
is made as can be seen in one of the photographs.

Tie points are used liberally throughout the

Fig. 5-30—The SimpleX Super receiver uses three dual
tubes and a crystal filter to cover the 80- and 40-meter
bands, and it can tune to 5 Mc. for copying WWY,
The dial scale is' made from white paper held to the
panel by black tape; the index is clear plastic.

Extra panel space is provided for control circuits or
a small transmitter.
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C1—3- to 30-uuf. mica compression trimmer.

C2—140-140 dual variable (Hammarlund HFD-140).

Cs—35-uuf. midget variable (Hommariund HF-35).

Ci—100-uuf. midget trimmer (Hammarlund MAPC-100).

Cs—180-uuf. silver mica in parallel with 150-uuf. mica-
compression trimmer (Arco 424).

Ce—3- to 30-uuf. mica compression trimmer with ad-
justment screw removed.

Cr—15-puf. midget variable (Hammarlund HF-15).

Ce—60-uf. 350-v. electrolytic (Mallory TC-68 or equiv.).

Co—40-40-uf. 150-v. electrolytic, negative not common
(Mallory TCS-48 or equiv.).

CR;, CR;—50-ma. 130-v. selenium rectifier (Tarzian 50
or equiv.).

J1, Ja—Phono jack.

Ja—Phone jack.

Ly, Ls, Li,—See Fig. 5-32.

Lz—18 t. No. 22 enam., closewound on Y%-diam. form
(1-watt resistor, 100K or more).

Ls, Ls—105-200 uh. shielded inductor (North Hills SE-
120-H).

L—36-64 ph. shielded inductor (North Hills SE-120-F).

Ls—16-henry 50-ma. filter choke (Knight 62G137 or
equiv.).

Pi—A.c. line plug, preferably fused.

S:—D.p.d.t. toggle.

S;—Two-pole 6-position (4 used) rotary switch (Cen-
tralab PA-2003 or equiv.).

Ss—S.p.s.t. toggle

RFC,, RFC2—1-mh. r.f. choke (Millen J300-1000).

Ti—Small output transformer, 10K plate to voice coil
(Stancor A-3879 or equiv.).

Ts—125.v. 50-ma. and 6.3-v. 2-amp. power transformer
(Knight 61G411 or equiv.).

Y1—1700-ke. crystal (International Crystal FA-5 or
equiv.) (All radio stores do not handle all of
the above components. For prices and names
of dealers, write to North Hills Electronics Inc.,
Glen Cove, LI, N.Y.; Knight is handled by
Allied Radio, 100 N. Western Ave., Chicago 80,
1)
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Fig. 5-32—Details of the coil construction. Each one is
made from B & W 3012 Miniductor or lllumitronic 632
stock, which is wound 32 t.p.i. and %-inch diameter.
The separation between coils in Ly is 1% turns; the
separation between coils in L is 1 turn. La is 43 turns
of the same stock.

It is important that the coils be connected as in-
dicated. The coil stock can be cut to the required lengths
by pushing in a turn, cutting it inside the coil and then
pushing the newly cut ends through to outside the coil.
Once outside, the wire can be peeled away with the
help of long-nose pliers. When sufficient turns have
been removed, the support bars can be cut with a fine
saw. *

receiver, as junctions for components and inter-
connecting wires. The coils Ls and L. are
mounted on tie points, using short leads, and L,
is mounted on Sus. If the leads from L, are too
long, the coil will be “floppy” and the receiver
may be unstable. Fig. 5-32 shows how the coils
are constructed and connected. The leads from
C: are brought through the chassis in insulating
rubber grommets. The 3- to 30-uuf. mica com-
pression tritnmer across L, is soldered to the
associated section of C.. C: is mounted on top of
the chassis and surrounded by a Bud CU-3002-A
Minibox, which serves as a dust cover. The par-
tition between the two sections of C: should be
grounded to the chassis, to prevent capacitive
coupling between the two sections. The coil L,
is wound on a high-resistance 1l-watt resistor;
the ends of the coil are soldered to the leads of
the resistor, and the winding will stay in place
readily if the resistor is notched at each end be-
fore the winding is started.

The receiver is wired with shielded wire for
many of the leads, in an effort to minimize hum
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in the audio and feedthrough around the crystal
filter. The shielded leads are marked in Fig. 5-31
where feasible; the simple rule to follow is to
shield all B4 leads along with those shown
shielded in Fig. 5-31. For ease of wiring, these
shielded leads should be installed first or at least
early in the construction. As the wiring pro-
gresses, a neat-looking unit can be obtained by
dressing the leads and components in parallel
lines or at right angles. D.c. and a.c. leads can be
tucked out of the way along the edges of the
chassis, while r.f. leads should be as direct as is
reasonable.

If this is a first receiver or construction job,
there are several pitfalls to be avoided. When in-
stalling a tube socket, orient the socket so the grid
and plate leads will be direct and not cross over
the socket. .

Another thing is to avoid stranded wire for
making connections throughout the receiver.
Where stranded wire must be used, be careful to
avoid wild strands that stray over to an adjacent
socket terminal. No. 20 or 22 insulated solid
tinned copper wire should be used for connections
wherever no shielding is used. Long bare leads
from resistors or capacitors should be covered
with insulating tubing unless they go to chassis
grounds.

The final bugaboo is a poorly-soldered con-
nection. If this is first venture, by all means prac-
tice soldering before starting to wire this re-
ceiver. Read an article or two on how to solder,
or get a friend to demonstrate. A good soldering
iron is an essential; there have been instances of
a first venture having been ‘‘soldered” with an
iron that would just barely melt the solder; the
iron was incapable of heating the solder and
work to where the solder would flow properly.

When the wiring has been completed and
checked once more against the circuit diagram,
plug in the tubes and the line cord and turn on
the receiver through Ss. The tube heaters should
light up and nothing should start to smoke or get
hot. If you have a voltmeter you should measure
about 270 volts on the B4 line.

With headphones plugged in the receiver, you
should be able to hear a little hum when the
volume control is advanced all the way. If you
can’t hear any hum, touching a screwdriver to
Pin 2 of Vs should produce hum and a loud
click. This shows that the detector and audio
amplifier are working. The 100K regeneration
control should be set at mid range.

The next step is to tune Ls, Ls and L; to 1700
kc., the crystal frequency. If you have or can

Fig. 5-33—Top view of the SimpleX Super. The tube at
the left is the mixer-oscillator 6USA; the 6CG7 audio
amplifier is at the far right. The black knob is on the
regeneration control. Toggle switch under the a.c. line
cord is the a.c. line switch, Ss. Phono jock at left is the
antenna terminal; phono jack at right near volume con-
trol is speaker jack, Js.
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borrow a signal generator, put 1700-kc. r.f. in at
the grid of the 6U8A mixer and peak Ls and L.
Lacking a signal generator, you may be lucky
enough to find a strong signal by tuning around
with C,, but it isn’t likely. Your best bet is to
tune a broadcast receiver to around 1245 kc.; if
the receiver has a 455-kc. i.f. the oscillator will
then be on 1700 kc. Don’t depend upon the cali-
bration of the broadcast receiver ; make your own
by checking known stations. The oscillator of the
broadcast receiver will furnish a steady carrier
that can be picked up by running a wire tempo-
rarily from the grid of the 6U8A mixer to a point
near the chassis of the b.c. receiver. Adjust L,
until you get a beat with the 1700-kc. signal, and
then peak Ls and L. If the signal gets too loud,
reduce the signal by moving the wire away from
the b.c. receiver. Now slowly swing the signal
frequency back and forth with the b.f.o. turned
off; a spot should be found where the noise
rushes up quickly and then drops off. This is the
crystal frequency, and Ls and Le should be
peaked again on this frequency.

An antenna connected to the receiver should
now permit the reception of signals. With (,
nearly unmeshed, the input tuning will be in the
region of the 7-Mc. band, and with C; almost

completely meshed, the input circuits will be near -

3.5 Mc. Do the tuning with the C, in the oscil-
lator circuit, until a known frequency is found
(it can be a signal from the station transmitter).
Let’s say the transmitter has a crystal at 3725 kc.
Set (s at half capacitance and tune with C. un-
til the transmitter is heard. No antenna should be
needed on the receiver for this test. Once C, is
set, put the antenna on the receiver and look
around for other known signals. (CHU, the
Canadian standard-frequency station at 7335 kc.,
is a good marker.) With luck the tuning should
just be able to cover the 80-meter band; if it
covers one end but not the other, a minor read-
justment of the trimmer is indicated.

Once the receiver is aligned to receive signals,
switch S2 so that the b.f.o. is
turned off. Advance the regen-
eration control (turn arm away
from grounded end) and a
point will be found where the
noise increases and a slight
“thump” is heard. This is the
point where the detector oscil-

Fig. 5-34—Shielded wire, used for
most of the d.c. and 60-cycle leads,
lends to the clean appearance un-
derneath the chassis. Toggle switch
at the left shorts the input of the re-
ceiver, and the adjacent rotary
switch handles the b.f.o. and the
padding capacitor for WWYV.
The pitch control, C3, is at the right,
next to the headphone jack. Power
supply components (Cs, Co and CR,,
CR2) are mounted on or near rear
wall of chassis,
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lates; just below this is the most sensitive con-
dition for the reception of a.m. phone signals. Set
the regeneration control at this point.

Turn the b.f.o. back on and tune in a c.w. sig-
nal. Tuning through the signal with the tuning
knob on Cs, note that the signal is louder on one
side of zero beat than on the other. Experiment
with the setting of the prTcH control until the
maximum single-signal effect (louder one side
than the other) is obtained. It may be necessary
to pull up the plate of Cs¢ and to retune
Lq and Ls before this is accomplished. After a lit-
tle adjustment, however, the single-signal effect
should be quite apparent.

All that remains is to install the dial scale and
calibrate it. A 100-kc. oscillator is ideal for this
job; lacking one or the ability to borrow one,
other signals must be used. If the crystal filter
is 1700 kc. exactly, the 80- and 40-meter calibra-
tions will coincide as they do on the scale shown
in Fig. 5-30; if not, the calibration marks will be
offset on the two bands.

To find WWYV at 5 Mc,, set S: so that Cs is
switched in and the b.{.o. is on and adjust Cs so
that WWYV falls on scale.

It may be noticed that tuning C. has a slight
effect on the tuning of the signal. In other words,
tuning C. “pulls” the oscillator slightly. To
remedy this would have made the receiver more
complicated, and the simple solution is merely to
first peak C. on noise and then tune with Cs.
If two peaks of noise are found in the 80- or 40-
meter bands, adjust C; until they coincide.

This will be found to be a practical receiver in
every way for the c.w. (or s.s.b.) operator. The
tuning rate is always the same on 80 or 40, or 15
with a converter, and 21-Mc. s.s.b. signals tune as
easily as those on 3.9 Mc. The warm-up drift is
negligible, and the oscillator is surprisingly in-
sensitive to voltage changes. Whether or not the
oscillator is insensitive to shock and vibration
will depend upon the care with which the compo-
nents are anchored to their respective tie points.
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THE 2X4+1 SUPERHETERODYNE

The receiver shown in Figs. 5-35, 5-37 and 5-38
is a two-band four-tube (2X4) receiver with a
transistor (41) 100-kc. frequency standard.
Other features include the ability to tune to 5
Mc., for the reception of WWYV, and a dual-
cystal filter for single-sideband and single-signal
c.w. reception. Tuning the 40- and 80-meter ama-
teur bands with good stability and selectivity,
the receiver can be used on other bands by the
addition of crystal-controlled converters ahead
of it.

Referring to the circuit in Fig. 5-36, the
pentode section of a 6U8-A is used as a mixer,
with the triode portion of the same tube serving
as the oscillator. The if. is 1700 kc. and the
oscillator tunes 5.2 to 5.7 Mc.; tuning the input
circuit to the 80-meter band brings in 80-meter
signals, and all that is required to hear 40-meter
signals is to swing the input tuning, C,, to the
low-capacitance end of its range. Although, e.g.,
a 7.05-Mc. (5.35 + 1.7) and a 3.65-Mc. (5.35 —
1.7) signal will appear at the same setting of the
tuning dial, the two signals cannot be received
simultaneously because the double-tuned circuit,
Cia, Ly, and Cig, Ls, between antenna and mixer
grid provides the necessary rejection. Coupling
between the two circuits is provided by a small
common inductor, L.. To make the two circuits
track over the entire range, a 3- to 30-uuf trim-
mer is provided to compensate for the input
capacitance of the mixer. For WWYV reception,
capacitance Cs is added to the oscillator circuit
to bring its frequency to 3.3 Mc.

The mixer is followed by the dual crystal filter
at 1700 kc. and a stage of i.f. amplification. ILf.

A0 OGN

gain is manually controlled by a variable bias
control in the cathode circuit of the 6BA6 i.f.
amplifier stage. A triode section of a 6CG7, Vaa,
serves as a grid-leak detector, and the other sec-
tion is used as the bf.o. A two-stage audio
amplifier follows, providing high-impedance out-
put for headphones or low-impedance output for
a loudspeaker. The audio power is sufficient to
give more than enough high-impedance head-
phone volume and quite adequate loudspeaker
volume in a quiet room.

The power supply includes a 0C3 to supply
regulated 105 volts for the two oscillators and
the screen of the mixer.

The transistor 100-kc. calibration oscillator
uses for its power source the 8 volts developed
across the cathode resistor of V. Switch S,
turns the oscillator on and off and also adds the
capacitance to the oscillator circuit that permits
WWYV reception. The four positions of S, are
OFF—wwv (only)—cAL (oscillator only)—BoTH.
Although the 100-kc. standard as not essential
to the operation of the receiver, its inclusion will
be found to be quite valuable.

Construction

The receiver is built on an 8 X 12 X 3-inch
aluminum chassis. A panel can be made from
.080-inch thick sheet aluminum or from a stand-
ard 834-inch rack panel. While the rack panel
will be more substantial, it really isn’t necessary,
and the sheet stock will be adequate. The panel
is held to the chassis by the b.f.o. capacitor, Cs,
the line/b.f.o. switch, S., the dial, and an extra
pair of 6-32 screws.

Fig. 5-35—The 2X4 4 1 superheterodyne is a four-tube receiver with 7-tube performance. It tunes the 80- and 40-

meter amateur bands, and provision is included for receiving WWYV on 5 Mc. A built-in crystal oscillator provides

100-ke. frequency markers throughout the bands. Black knob on the left-hand side controls the calibration oscilla-
tor and the WWY reception.



ANT. RG-58/U
Ji L.

1700 KC.

oCG67

6BA6

L
14
S
~

3
BN

52-57MC.

Ys
D 100KC, .oorﬁ: hs %

<8,

l 4TK
RFCy

N

p.
470
._T . :Ezzox . _L oy
470 - s ,ECs
“Tmo

TOPIN 8, V3p

# SILVER MICA

RECTIFIER

Fig. 5-36—Circuit diagram of the 2X4 4- 1 super-heterodyne. Unless indicated otherwise, decimal capacitances are in uf., other capacitances in uuf., resistors are %2 watt.

Ci—Dual variable, 140 puf. per section (Hammarlund
MCD-140-M).

Cs, C3—480-uuf. mica compression trimmer (Arco-
Elmenco 466).

C—4-30 pupuf. trimmer (Erie TS2A).

Cs—100-uuf. midget variable (Hammarlund HF-100).

Ce—240 puf. =5% mica in parallel with 30-uuf. mica
compression trimmer.

Cr—35-puf. midget variable (Hammarlund HF-35).

Cs—5-upf. midget variable (Hammarlund HF-15 with 3
plates removed).

Co—3 puf. approx. Insulated wires twisted together for
3 turns,

Ji—Phono jack.

L, Ls—43 turns No. 24, %-inch diam., 32 t.p.i. (B&W
3012 or [Humitronic 632). Coupling coil on Ly
is 5 turns, spaced 1 turn from Li.

La—16 turns No. 20 enam., closewound on Y%-inch diam.
form (100K or higher 1-watt resistor).

L—7 turns No. 24, part of Ls stock, 1/32 inch from Ls.

ls—17 turns No. 24, %-inch diam., 32 tp.i. (B&W
3012 or Hlumitronic 632).

Ls, L;—64 to 105 uh., adjustable (North Hills 120-G in
North Hills $-120 shield can).

Ls—36 to 64 uh., adjustable (North Hills 120-F in North
Hills $-120 shield can).

Li—15-henry, 75-ma. filter choke (Stancor C-1002).

RFC;, RFC:—2.2 mh., self resonant at 1.6 Mc. (Miller
9350-36 or Miller J300-1500).

RFC3s—10 mh. (National R-50-1).

$:—2-pole 6-position (4 used) miniature ceramic switch
(Centralab PA-3 with Centralab PA-301 index,
2% inches used).

$:—2-pole 3-position rotary switch (Centralab 1472).

T:—3-watt, 8000 to 3.2 ohms, output transformer (Stan-
cor A-3329).

T:—650 v.c.t. at 55 ma., 5 v., 6.3 v. at 2 amp. (Stancor
PC-8407).

Y1, Ye—1700-ke. crystals, FT-243 holders.

Ys—100-kc. (James Knight H-93 or equiv.)
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It is worth while to mount the tuning capaci-
tor, Cs, as accurately as possible with respect to
the National ICN dial. For minimum backlash
and maximum strength, C; is mounted on a three-
sided aluminum housing that is securely fastened
to the chassis on three sides by 34-inch lips. A
good flexible insulated coupling should be used
between dial and capacitor shaft—a Millen 39006
is shown is the photograph.

The location of most of the major components
can be determined by reference to the photo-
graphs. The inductors L, L; and L,, Ls are sup-
ported by suitable tie strips, as are the two 480-
upf. mica compression trimmers, C. and Cs, in
the crystal filter circuit and the pair of 330-uuf.
capacitors in the b.f.o. L; should be wired so that
the outside ends go to antenna and grid, and Ly, Ls
should be wired with outside ends to plate and
grid. L, is supported by its leads in a hole in the
chassis; a rubber grommet prevents a short to
chassis.

Since the rotor of C; must not make contact
with the panel, a large clearance hole must be
provided for the shaft bushing, and a pair of ex-
truded fiber washers used to insulate the bushing
from the panel. A brass screw or bayonet lug
should be set into the chassis at the shield parti-
tion between the two stators of (i, and the
shield soldered to this chassis connection. The

HIGH-FREQUENCY RECEIVERS

3- to 30-puf. compression trimmer across Cua
can be soldered between rotor and shield parti-
tion.

Many of the connections are made with
shielded leads, to minimize hum and chances for
feedback or feedthrough. The shiclded leads are
indicated in Fig, 5-36. The lead from the antenna
jack is run in RG-58/U coaxial cable, as is the
short lead from Cs to a 330-uuf. capacitor. Heater
leads to the tubes are made of shielded wire. The
shielded leads to the dial lamps are not in-
dicated in Fig. 5-36 but they can be seen in Fig.
5-37.

Alignment

The alignment procedure can be simplified if a
short-wave receiver or a signal generator can be
borrowed. Lacking these, a grid-dip meter can be
used to provide a signal source and to check the
resonances of the tuned circuits. If the 100-kc.
oscillator can be checked on another receiver, it
can be used to align the receiver. A broadcast
receiver will tell if the 100-kc. oscillator is func-
tioning—it should be possible to identify several
of the oscillator’s harmonics at 100-kc. intervals
in the broadcast band, by the reduction in noise at
those points.

The audio amplifier of the receiver can be
checked by turning on the receiver and listening

Fig. 5-37—Top view of the 2X4 4 1 receiver. The dual capacitor at the left tunes the receiver input. The main

tuning capacitor, rear center, is mounted on a three-sided aluminum bracket for maximum stability. The tube to

the left of the bracket is the 6U8-A mixer-oscillator stage, and the 6BA6 i.f. stage is in front of the main tuning ca-

pacitor. The remaining tubes in shields are the 6CG7 detector/b.f.o. and the audio 6CG7 (near panel). Metal can
plugged in socket above antenna jack houses 100-kc. calibrating crystal.
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to the headphones as the audio gain control is
advanced. When it is full clockwise a low-pitched
hum should be just audible in the headphones.
A further check can be made by bringing a finger
near the arm of the audio gain control—the hum
should increase.

If a means is available for checking the fre-
quency of the b.f.o, it should be turned on at S,
and set on or about 1700 kc. by means of the slug
in Ls. Do this with Cs set at half scale. If a broad-
cast receiver is the only measuring equipment
you have, a 1700-kc. signal can be derived from
it by tuning the receiver to 1245 kc., which puts
its oscillator on 1700 kc. if the standard 455-ke.
if. is used. A wire from around the receiver to
the 2X4 4 1 should provide sufficient signal.
Feeding a 1700-kc. signal into the detector by
laying the source wire near the grid of the 6BA6
(i.f. gain arm at ground), it should be possible to
peak L: for maximum signal and, as the signal
frequency is changed slightly, a change in pitch
of the whistle should be heard. With no incoming
signal, a slight rushing noise should be heard in
the headphones when the b.f.o. is switched on by
S.. If this rushing noise is just barely discernible
increase the capacitance at Cy by adding a few
more twists.

If the cscillator I71n is operating, a voltmeter
connected across the 4700-ohm 1-watt resistor in
its plate lead should show an increase in voltage
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when the stator of Cs or C; is shorted to ground
momentarily with a screwdriver or other con-
ductor. Connect the 4 lead of the voltmeter to
the side of the resistor running to 4+ 105 and the
—connection to the .001-uf. side. If the oscillator
doesn’t work, it may be because the outside turns
of L, and Ls are not connected to plate and grid
respectively. With the b.f.o. on and C, almost
fully meshed, set the tuning capacitor Cr at about
90 per cent full capacitance. Run Cs to full capaci-
tance and slowly reduce capacitance. At one
point you should hear a loud signal, the second
harmonic of the b.f.o. at 3400 kc. If the b.f.o. is
reasonably close to frequency, turning on the
calibration oscillator should give a weaker sig-
nal nearby (on the main tuning dial). Tune C;
to a higher frequency (less capacitance) and you
should hear another weaker signal, the 35th har-
monic of the oscillator (3500 kc.). Peak C, for
maximum signal and leave it. Run C; back to
about 90 per cent full capacitance and then slowly
reduce capacitance at Cs until the 35th harmonic
of the oscillator is again heard. If a 3500-kc. sig-
nal is available the adjustment can be made in a
more straightforward manner.

Once the oscillator trimmer Cs has been set to
give the proper tuning range of the oscillator
circuit (5.2 to 5.7 Mc.), the next problem is that
of adjusting the crystal filter circuit. With a ca-
pacitance bridge, or a grid-dip meter and an in-

Fig. 5-38—The input inductor L, is supported by a terminal strip on the side of the chassis (upper right), and Ls is

supported nearby by a terminal strip mounted on the chassis. The coils are at right angles to minimize inductive

coupling. L2 is supported by the grommet in the chassis. The oscillator inductors, LiLs, are also supported by a term-

inal strip (top center). A mica compression trimmer to the left of the oscillator inductors is used to center WWV on
the tuning dial; the pair of compression trimmers below Ls are in the crystal filter circuit.
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ductance, are set the two capacitors C: and C, at
the same capacitance (near maximum compres-
sion) before soldering them in the receiver. The
actual value of capacitance isn't important. Lack-
ing these instruments, tighten the capacitors to
full compression and then loosen their screws by
34 turn. Tune in a signal—it can be from the
100-kc. oscillator or any other steady source—
and peak L, for maximum response. Tune off
the signal until it disappears and set the pitch
control, Cs, to a point where the background
noise is reasonably high-pitched. This is easy to
determine because at the lowest-pitched point
there will be an increase in hum; make the low-
est-pitched point the center of the knob scale by
adjustment of Ls, and then set the pitch control
to one end of its range. Tune back to the signal
and “rock” the tuning, Cs, as you change the ad-
justment of Ls. Look for a condition that gives
considerably more response on one side of zero
beat than on the other. It is a good idea to buy
several extra 1700-kc. crystals and try them in
different combinations. Small changes in the set-
ting of C: or Cs will have an effect on the selec-
tivity characteristic, but bear in mind that a
change in C: or Cs must be compensated for by
a readjustment of Ls. With a little patience it
should be possible to obtain a marked difference
in the output strength on the two sides of zero
beat. This will “flip over” to the other side if the
pitch control is set at the other end of its range.
The remaining alignment job consists of bring-
ing the input circuits into resonance on both
bands. With a signal tuned in at 40 meters,
“rock” C, back and forth to see if there are two
(close-together) points where the signal peaks.
If there are, adjust the 3-30-uuf. trimmer across
L, until only one peak is found. Check on 80
meters in a similar fashion. If for any reason it
is found that the two-peak condition can be elim-
inated on only one band at a time, it indicates an
abnormal amount of antenna reactance, and a
compromise adjustment will have to be made. It
can also mean that the antenna is not coupled
tightly enough to L, which will require increas-
ing the number of turns in the antenna coil.
The antenna coil on L; is of necessity a com-
promise. The 5 turns specified in Fig. 5-36 is
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correct for an impedance level of about 100 ohms.
If the antenna used with the receiver has a 50-
or 75-ohm feedline (coaxial line or Twin-Lead),
a 3-turn coil is recommended. If the feedline is
300-ohm Twin-Lead, the antenna coil should be
11 turns. With a “random” wire for the receiving
antenna, the 5-turn coil is as good a compromise
as any.

In operation, the receiver input control, C,,
should be set for maximum volume on the in-
coming signal or noise. The i.f. gain should be
run at close to minimum on all but the weakest
signals, and the audio gain control should be set
for comfortable headphone or speaker volume.
If an antenna changeover relay is used, it may be
possible to monitor your own transmitter by de-
tuning the input circuit to another band; this
ability will depend upon the transmitter power
and field in the vicinity of the receiver.

Frequency Standard

No trouble should be encountered with the
100-kc. oscillator if care is exercised in handling
the transistor. When soldering its leads in place,
hold the lead with a pair of pliers; the metal of
the pliers will absorb heat and prevent injury to
the transistor.

To tune the receiver to WWYV, set C; to mid
scale, set S, at the WWYV position, peak C: on
noise and slowly tune with Ce. On a busy day a
wide variety of signals will be heard in this region
look for one with steady tone modulation and
time ticks. If it can’t be found within the range of
Cs, set Cr near one end of its range and try again.
An alternate method is to disconnect the an-
tenna, establish the position on the tuning dial
(C:) of several 100-kc. harmonics, connect the
antenna and investigate each one of these fre-
quencies. Depending upon one’s geographical
location, there will be times when WWV cannot
be heard on 5 Mc., so don’t be discouraged by
failure on the first try. Once WWYV has been
located with good strength, the 50th harmonic of
the 100-kc. crystal can be brought to zero beat
with WWYV by adjustment of C.. If the harmonics
are too loud and tend to overload the receiver,
use a smaller capacitor (10 to 22 uuf.) than the
47 upf. shown in Fig. 5-36.

ADAPTOR PLUG

The sketch below shows an exploded view of
an adaptor plug which adapts a conventional u.hf.
series connector for mating with a phono jack.
To assemble the plug, solder a l-inch length
of No. 12 copper wire to the center conductor
of an S0-239 connector. Next sweat-solder
the cap end of a phono plug into the small
end of an 83-1H hood. Slip the hood and plug
assembly onto the $O-239 connector so that the
No. 12 wire inserts in the center conductor of
the phono plug. Attach the hood to the connector

with machine screws and solder the wire that is
in the tip of the phono plug.
—Robert J. Jarnutowski, K9ITS

PHONO
PLUG

1- INCH
LENGTH No.12

83-1H4
HOOD

50-239
CONNECTOR

i S

U.hf. series-to-phono-plug adaptor.
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A SELECTIVE CONVERTER

Many inexpensive “communications” receivers
are lacking in selectivity and bandspread. The
80- and 40-meter performance of such a receiver
can be improved considerably by using ahead of
it the converter shown in Figs. 5-39 and 5-41.
This converter is not intended to be used ahead
of a broadcast receiver except for phone recep-
tion, because the b.c. set has no b.f.o. or manual
gain control, and both of these features are neces-
sary for good c.w. reception. The converter can be
built for less than $20, and that cost can be cut

Fig. 5-39—Used ahead of a small receiver that tunes to

1700 k., this converter will add tuning ease and selec-

tivity on the 80- and 40-meter bands. The input capacitor

is the dual section unit at the upper left-hand corner.

The crystal and the tuning slug for Le are near the
center at the foreground edge.

125

FOR 80 AND 40 METERS

appreciably if the power can be “borrowed” from
another source.

The converter uses the tuning principle em-
ployed in the two-band superheterodynes de-
scribed earlier in this chapter. A double-tuned
input circuit with large capacitors covers both 80
and 40 meters without switching, and the oscil-
lator tunes from 5.2 to 5.7 Mc. Consequently with
an if. of 1700 kc. the tuning range of the con-
verter is 3.5 to 40 Mc. and 69 to 74 Mc.
Which band is being heard will depend upon the
setting of the input circuit tuning (C: in Fig.
5-40). The converter output is amplified in the
receiver, which must of course be set to 1700 kc.
To add selectivity, a 1700-kc. quartz crystal
is used in series with the output connection. A
small power supply is shown with the converter,
and some expense can be eliminated if 300 volts
d.c. at 15 ma. and 6.3 volts a.c. at 0.45 ampere
is available from an existing supply.

Construction

The unit is built on a 7 X 11 X 2-inch alumi-
num chassis. The front panel is made from a
6 X 7-inch piece of aluminum. The power supply
is mounted to the rear of the chassis and the
converter components are in the center and front.
The layout shown in the bottom view should be
followed, at least for the placement of L., L. L,
and L..

The input and oscillator coils are made from a
single length of B & W Miniductor stock, No.
3016. Count off 31 turns of the coil stock and

<O

T
i7ooxc _ RCVR

L

~

A _ +isov_ o7 gf []'_(:)—(o
Jni T_ g: R
| 150K

1

Riuf

B

%IOOK

+160V

Fig. 5-40—Circuit diagram of the 80-and 40-meter con-
verter. All capacitances given in uuf. unless otherwise
noted.

C1—365-puuf. dual variable, t.r.f. type.

Co—3-30-puuf. trimmer.

Cs—15-uuf. variable (Bud 1850, Cardwell ZR-15AS,
Millen 20015).

Ly, Lz, Ls, L, Ls—B & W No. 3016 Miniductor, 1-inch
diameter, 32 turns per inch, No. 22 wire, cut
as below.

s'
1sv

Li—8 turns separated from L; by one turn (see text).

Lz, Ls—19 turns.

Li—21 turns separated from Ls by one turn.

Ls—8 turns.

L5—105-200-uh. slug-tuned coil (North Hills Electric
120H).

L;—See text.

Crystal—1700 ke. (E. B. Lewis Co. Type EL-3).
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bend the 32nd turn in toward the axis of the coil.
Cut the wire at this point and then unwind the
32nd turn from the support bars. Using a hacksaw
blade, carefully cut the polystyrene support bars
and separate the 31-turn coil from the* original
stock. Next, count off 9 turns fromn the 3l-turn
coil and cut the wire at the 9th turn. At the cut
unwind a half turn from each coil, and also un-
wind a half turn at the outside ends. This will
leave two coils on the same support bars, with
half-turn leads at their ends. One coil has 21
turns and the other has 8 turns, and they are
separated by the space of one turn. These coils
are Liand Ls.

The input coils L, and L. are made up in the
same manner. Standard bakelite tie points are
used to mount the coils. Two 4-terminal tie
points are needed for LiL. and L,Ls, and a one-
terminal unit is required for Ls. The plate load
inductance Le is a 105-200 gh. variable-inductance
coil (North Hills 120H). The coupling coil L: is
45 turns of No. 32 enam. scramble-wound adja-
cent to Le If the constructor should have diffi-
culty in obtaining No. 32 wire, any size small
enough to allow 45 turns on the coil form can
be substituted.

The input capacitor, (i, is a 2-gang t.r.f.
variable, 365 puf. per section. As both the stators
and rotor must be insulated from the chassis, ex-
truded fiber washers should be used with the
screws that hold the unit to the chassis. The
panel shaft hole should be made large enough to
clear the rotor shaft.

A National type O dial assembly is used to
tune Ci. One word of advice when drilling the
holes for the dial assembly: the template fur-
nished with the unit is in error on the 2-inch
dimension (it is slightly short) so use a ruler to
measure the hole spacing.

It is important that the output lead from the
crystal socket be run in shielded wire. A phono
jack is mounted on the back of the chassis, and a
piece of shielded lead connects from the jack to
the crystal socket terminal. The leads from the
stators of Cyand C; are insulated from the chassis
by means of rubber grommets.

HIGH-FREQUENCY RECEIVERS

Te;ting and Adjustment

A length of shielded wire is used to connect the
converter to the receiver : the inner conductor of
the wire is connected to one antenna terminal;
the shicld is connected to the other terminal and
grounded to the recciver chassis. The use of
shielded wire helps to prevent pickup of un-
wanted 1700-kc. signals. Turn on the converter
and receiver and allow them to warm up. Tune
the receiver to the 5.2-)Mc. region and listen for
the oscillator of the converter. The b.f.o. in the
receiver should be turned on. Tune around until
the oscillator is heard. Once you spot it, tune Cs
to maximum capacitance and the receiver to as
close to 5.2 Mc. as you can. Adjust the oscillator
trimmer capacitor, Ce, until you hear the oscilla-
tor signal. Put your receiving antenna on the
converter, set the recciver to 1700 kc., and tune
the input capacitor, Ci, to near maximum capaci-
tance. At one point you'll hear the background
noise come up. This is the 80-meter tuning. The
point near minimum capacitance — where the
noise is loudest — is the 40-meter tuning.

With the input tuning set to 80 meters, turn
on your transmitter and tune in the signal. By
spotting your crystal-controlled frequency you’ll
have one sure calibration point for the dial. By
listening in the evening when the band is crowded
you should be able to find the band edges.

You'll ind by experimenting that there is one
point at or near 1700 kc. on your recciver where
the background noise is the loudest. Set the re-
ceiver to this point and adjust the slug on Le for
maximum noise or signal. When you have the
receiver tuned exactly to the frequency of the
crystal in the converter, you'll find that you have
quite a bit of selectivity. Tune in a c.w. signal and
tune slowly through zero beat. You should notice
that on one side of zero beat the signal is strong,
and on the other side you won't hear the signal
or it will be very weak (if it isn’t, off-set the b.f.o.
a bit). This is single-signal c.w. reception.

When listening to phone signals, it may be
found that the use of the quartz crystal destroys
some of the naturalness of the voice signal. If

this is the case, the crystal should be
unplugged and replaced by a 10- or
-~ 20-uuf. capacitor.

Fig. 5-41—Bottom view of the converter
showing placement of parts. The coil at
the lower left is Ly, and the input coil,
Lils, is just to the right of Ls. The oscillator
coil LiLs, is at the left near the center. The
output coil, Ls, is near the top center.
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A CRYSTAL-CONTROLLED CONVERTER FOR 20, 15

AND 10

The cure for most of the high-frequency ills of
many receivers is the installation of a good crys-
tal-controlled converter between the antenna and
the receiver. The converter shown in Figs. 5-42
and 5-44 is intended to be used ahead of a receiver
that tunes from 3.5 to 4.0 Mc., although its out-
put range can be modified merely by changing
the crystal frequencies. Used with a receiver
tuning the 80-meter band only, the 14- and 21-
Mec. bands are covered with something left over,
but only 500-kc. segments of the 28-Mc. band can
be covered without switching crystals. If com-
plete coverage without switching is desired, a
wider-range receiver can be used; e.g., the BC-
454 surplus receiver, which tunes 3 to 6 Mc.

Referring to Fig. 5-43, the converter consists
of an r.f. amplifier, mixer and oscillator stages,
and an inexpensive power supply. A cathode-
bias control (R:) on the r.f. stage determines
the stage gain and prevents overloading on strong
signals. The signal circuits, tuned by C; and C,
cover 14 to 30 Mc. and are peaked by the opera-
tor for the band in use. The selector switch, S,
is used to switch to the required crystal and out-
put circuit; on 10 meters the same output circuit
is used for several crystals. No tuned output
from the mixer is included ; the tuned circuit (s)
of the receiver following the converter being all
that is necessary.

The converter is built on a 4 X 7 X 2-inch
chassis and is housed ina 5 X 9 X 6 grey ham-
mertone aluminumn utility cabinet. Although the
construction is straightforward and should pre-
sent no particular problems, there are places
where caution should be exercised. For example,
r.f. leads and bypassing at the 6BZ6 socket should
be made as short and direct as possible, to mini-
mize the chance for oscillation of this high-gain
stage. Grounding should be done with soldering
lugs to the screws that hold the socket to the
chassis. Generous use of tie points is advisable, so
that both ends of resistors and capacitors will
be supported.

Coils Ly and L; are made from a single piece
of B&W 3011 Miniductor stock. Start with a
20-turn length of stock. With a pin or knife push
in the 6th turn from one end and cut it. Push the
cut ends back out and unwind each approximately
a half turn to the support bar. Unwind the ends
to give the specified turns in each coil (see Fig.
5-43). The coils are supported by standard tie-
point strips; on L, the outside ends go to an-
tenna (small coil) and grid, and on L, the out-
side ends go to plate (small coil) and grid. When

Fig. 5-42—A 3-band crystal-controlled converter, to be
used ahead of a receiver tuning the 80-meter band.
The converter is shown out of its cabinet. Mixer tuning
control at right, gain control and line switch at left.
The tube in the center is the 6USA mixer-oscillator.

METERS

the coils are mounted, they should be positioned
at least 15 inch away from the chassis or panel.

Ceramic or mica capacitors can be used across
Ls, L. and Ls. The 3-upf. coupling capacitor be-
tween pins 1 and 2 of the 6U8A can be a small
ceramic or it can be made from two l-inch
lengths of plastic-covered wire twisted together.

When the wiring has been completed and
checked, plug the tubes into their sockets and
turn the adjustment screws of Li, L, and L.
until the screws are out of the coil ends as far as
they will go. Use a length. of coaxial line and
suitable plugs to connect the output of the con-
verter to the antenna terminals of the receiver,
and connect an antenna to the antenna terminals
of the converter. Plug in the line plug (fused
with ¥z-ampere fuses) and turn on Si. The tube
heaters should light up. With S: switched to the
20-meter position, screw in the slug of L, as
the knob of C: is rocked back and forth about
the maximum-capacitance end of its range. When
an increase in noise is heard as C: is rocked
through a particular point, hold up on the adjust-
ment of L; and turn the knob of Ci. Peak C; on
noise and tune around with the receiver for any
signals. If for any reason the crystal or oscil-
lator is suspected of not operating properly, it
can be checked by connecting a voltmeter across
the 1000-chm resistor running to the arm of S
(+ side of meter to power-supply side). If the
oscillator is functioning properly, when V, is re-
moved from its socket the voltage measured
across the 1000-ohm resistor should increase.

The slugs in L, and Lg are adjusted in a simi-
lar manner, with S, in the proper position. After
one slug has been adjusted, it may be necessary
to touch up the others slightly. A compromise
setting will be found for Ls that allows good
operation of either Vs or V..
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22 CR,

1000

6BZ6 6UBA
af s

3f s
6.3V,

777

Fig. 5-43—Circuit diagram of the three-band crystal-
controlled converter. Unless indicated otherwise, ca-
pacitances are in uuf., resistors are 2 watt,

Cy, Co—75-uuf. variable (Hammarlund APC-75-B).

Cs—30-80-uf. dual electrolytic, 150-volt, common nega-
tive.

CR;—50-ma. 130-v. selenium
Rectifier TO65).

J1, Je—Chassis-mounting coaxial connector (SO-239).

L, L:—12 turns No. 20, 16 t.p.i., %-inch diam. (See
text). Primary on L1 is 3 turns, 4 turns on L.. Sep-
aration of 1/16 inch between primary and sec-
ondary.

L3—3.1- to 6.8-uh., slug-tuned (Miller 4405).

Li, Ls—1.5- to 3.2-uh., slug-tuned (Miller 4404).

rectifier (International

»

=3
1o.sm:.T 1.5MC.

st Is

25MC:

P.—Fused plug (El Menco).

R:—2000-ochm 1-watt potentiometer, with switch (CTS-
IRC Q11-110 with IRC 76-1 switch).

S:—Part of Ry, see above.

S.—2-pole 5-position (4 used) rotary switch (Centralab
PA-2003).

RFC;—7 turns No. 20 wound on 47-ohm Yz2-watt resistor.

T:—125 v. at 15 ma., 6.3 v. at 0.6 amp. (Allied Radio’s
Knight 61 G 410 or equiv.)

Y1—10.5-Mc. crystal (International Crystal Co., Type
FA-9).

Yo—17.5-Mc. crystal.

Y;—24.5-Mc. crystal.

Y—25.0-Mc. crystal.

Fairly sharp tuning of C: and C: is normal, and
it may be found that any given settings will suf-
fice for a receiver tuning range of only a portion
of an amateur band. If the gain control cannot be
advanced to the maximum-gain position (arm at
chassis end of R.) without oscillation, take a
second look at the wiring of the 6BZ6 socket.
‘The grid and plate leads should not be able to
“see” each other, and the center post of the socket
should be grounded to the chassis by a short
length of wire.

With this converter, the 80-meter receiver is
serving as a tunable i.f. system. The signal fre-
quency is the indicated receiver frequency plus
the crystal frequency; e.g., on 20 meters a 14.1-
Mec. signal will appear at 3.6 Mc. (3.6 + 10.5 =
14.1) on the receiver. The aver-all system he-
comes a double-conversion superheterodyne with
a crystal-controlled “front end,” a popular ar-
rangement found in many high-priced receivers.

Fig. 5-44—A view underneath the chassis of the three-

band converter. Input tuned circuit at left, oscillator

coils at center, and band switch and output connector

at right. The selenium rectifier is hidden by the lip of
the 4 X 6 X 2-inch chassis.
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THE “SELECTOJECT”

The Selectoject is a receiver adjunct that can
be used as a sharp amplifier or as a single-fre-
quency rejection filter. The frequency of opera-
tion may be set to any point in the audio range
by turning a single knob. The degree of selectivity
(or depth of the null) is continuously adjustable
and is independent of tuning. In phone work, the
rejection notch can be used to reduce or eliminate
a heterodyne. In c.w. reception, interfering sig-
nals may be rejected or, alternatively, the desired
signal may be picked out and amplified. The
Selectoject may also be operated as a low-distor-
tion variable-frequency audio oscillator suitable
for amplifier frequency-response measurements,
modulation tests, and the like, by advancing the
“selectivity” control far enough in the selective-
amplifier condition. The Selectoject is connected
in a receiver between the detector and the first
audio stage. Its power requirements are 4 ma. at
150 volts and 6.3 volts at 0.6 ampere. For proper
operation, the 150 volts should be obtained from
across a VR-150 or from a supply with an output
capacity of at least 20 uf.

The wiring diagram of the Selectoject is shown
in Fig. 5-45. Resistors R: and R, and R and Rs,
can be within 10 per cent of the nominal value but

PHASE SHIFTER

they should be as close to each other as possible.
An ohmmeter is quite satisfactory for doing the
matching. One-watt resistors are used because
the larger ratings are usually more stable over a
long period of time.

If the station receiver has an “accessory
socket” on it, the cable of the Selectoject can be
made up to match the connections to the socket,
and the numbers will not necessarily match those
shown in Fig. 5-45. The lead between the second
detector and the receiver gain control should be
broken and run in shielded leads to the two pins
of the socket corresponding to those on the plug
marked “A.F. Input” and “A.F. Output.” If the
receiver has a VR-150 included in it for voltage
stabilization there will be no problem in getting
the plate voltage — otherwise a suitable voltage
divider should be incorporated in the receiver,
with a 20- to 40-uf. electrolytic capacitor con-
nected from the 4 150-volt tap to ground.

In operation, overload of the receiver or the
Seclectoject should be avoided, or all of the pos-
sible selectivity may not be realized.

The Selectoject is useful as a means for obtain-
ing much of the performance for a “Q Mulitplier”
from a receiver lacking one.

AMPLIFIER

Cs—L Rq

AF
OouTPuT

150V,
(REGULATED}
12AX7s '

——OA.F. INPUT

OA.f. OQUTPUT

POSITION 1=
SELECTIVE AMPLIFIER
AND OSCILLATOR

POSITION 2=
REJECTION FILTER

Fig. 5-45—Complete schematic of Selectoject using 12AX7 tubes.

C1—0.01-uf. mica, 400 volts,

Ca, Ca—0.1-uf. paper, 200 volts.

Cq, C—0.002-uf. paper, 400 volts.

C5—0.05-uf. paper, 400 volts.

Co—16-uf. 150-volt electrolytic.

C;—0.0002-uf. mica.

Ri—1 megohm, ¥ watt,

Rz, R3—1000 ohms, 1 watt, matched as closely as possible
(see text).

Ri, Rs—2000 ohms, 1 watt, matched as closely as possible
(see text).

Rs—20,000 ohms, V2 watt.

R:—2000 ohms, Y2 watt,

Rs—10,000 ohms, 1 watt.

Ry—6000 chms, Y2 watt.

R10—20,000 ohms, V2 watt.

Ru—0.5-megohm Y-watt potentiometer (selectivity).

Ri—Ganged 5-megohm potentiometers (tuning control)
(IRC PQ11-141 with IRC M11-141.)

Ri13—0.12 megohm, Y2 watt.

81, S:—D.p.d.t. toggle (can be ganged).
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ANTENNA COUPLER FOR RECEIVING

In many instances reception can be improved
by the addition of an antenna coupler between
the antenna feedline and the receiver, and in
all cases the r.f. image rejection will be increased.
The unit shown on this page consists of one
series-tuned circuit and one parallel-tuned cir-
cuit; usually its best performance is obtained
with the parallel-tuned circuit connected to the
receiver input, as indicated in Fig. 5-46. How-
ever, the coupler should also be tried with the
connections reversed, to see which gives the better
results. The desired connection is the one that
gives the sharper peak or louder signals when
the circuits are resonated.

The coupler is built on one section of a 5 X
4 X 3-inch Minibox (Bud CU-2105A). Tuning
capacitors C: and C; are mounted directly on the
Minibox face, since there is no need to insulate
the rotors. The arrangement of the components
can be seen in Fig. 5-47.

The coils L; and L: are made from a single
length of B & W 3011 Miniductor. The wire is
snipped at the center of the coil and unwound
in both directions until there are three empty
spaces on three support bars and two empty
spaces on the bar from which the snipped ends
project. These inner ends run to the connectors
J1 and Ja. (Fig. 5-46). Unwind turns at the ends
of the coils until each coil has a total of 22 turns.
When soldering the leads to the 3rd, 6th, 8th
and 12th turns from the inside ends of the coils,
protect the adjacent turns from solder and flux
by placing strips of aluminum cooking foil be-
tween the turns. An iron with a sharp point will
be required for the soldering.

The “panel” side of the box can be finished
off with decals indicating the knob functions and
switch positions.

The antenna coupler should be mounted within
a few feet of the receiver, to minimize the length
of RG-59/U between coupler and receiver. In
crowded quarters, the use of M-359A right-angle

Fig. 5-47—Receiver antenna coupler, with cover removed
from case. Unit tunes 6 to 30 Mc. The coil is supported by
the leads to the capacitors and switches.

adapters (Amphenol 83-58) and J: and J: will
make it possible to bring out the cables in better
lines.

Normally the coupler will be adjusted for
optimum coupling or maximum image rejection,
but by detuning the coupler it can be used as an
auxiliary gain control to reduce the overloading
effects of strong local signals. The coupler cir-
cuits do not resonate below 6 Mc., but a coupler
of this type is seldom if ever used in the 80-meter
band; its major usefulness will be found at the
higher frequencies.

L2

Fig. 5-46—Circuit diagram of the receiver antenna coupler.

C;, C2—100-uuf. midget variable (Hammarlund HF-100).

J1, J—Coaxial cable connector, SO-239.

Ly, Lz—22 turns No. 20, %-inch diameter, 16 t.p.i. Tapped
3, 6, 8 and 12 turns from inside end. See text

on spacing and tapping.
S;, S:—Single-pole 11-position switch (5 used) rotary
switch (Centralab PA-1000).
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A REGENERATIVE PRESELECTOR FOR 7 TO 30 Mc.

The performance of many re-
ceivers begins to drop off at 14
Mc. and higher. The signal-to-
noise ratio is reduced, and unless
double conversion is used in the
recciver there is likely to be in-
creased trouble with r.f. images '
at the higher frequencies. The
preselector shown in Figs. 5-48
and 5-49 can be added ahead of
any receiver without making any
changes within the receiver, and
a self-contained power supply
eliminates the problem of fur-
nishing heater and plate power.
The poorer the receiver is at the
higher frequencies, the more it
will benefit by the addition of the
preselector.

A truly good receiver at 28
Mec. will show little or no
improvement when the pre-
selector is added, but a mediocre receiver or
one without an r.f. stage will be improved greatly
through the use of the preselector.

A 6CG7 dual triode is used in the preselector,
one triode as a bandswitched regenerative r.f.
stage and the other as a cathode follower. A con-
ventional neutralizing circuit is used in the am-
plifier ; by upsetting this circuit enough the stage
can be made to oscillate. Smooth control of regen-
eration up to this point is obtained by varying one
of the capacitances in the neutralizing circuit.

If and when it becomes necessary to reduce
gain (to avoid overloading the receiver), the

Fig. 5-48—The regenerative preselector covers the range 7 to 30 Mc.; it
can be used ahead of any receiver to improve gain, image rejection and,
in many cases, sensitivity. A dual triode 6CG7 is used a r.f. amplifier

and cathode follower.

regeneration control can be retarded. One posi-
tion of the bandswitch permits straight-through
operation, so the preselector unit can be left con-
nected to the receiver even during low-frequency
reception.

The preselector is built on a § X 10 X 3-inch
chassis (Bud AC-404). A 5 X 6%;-inch aluminum
panel is held to the chassis by the extension-shaft
bushing for the regeneration-control capacitor,
Cs, and the bushing for the rotary switch. The
coils, L, and L., are supported on a small staging
of 114 X 3-inch clear plastic. (It can be made
from the 1id of the box that the Sprague 5GA-S1

Fig. 5-49—The rf. components are bunched around the 9-pin miniature tube
socket. Power supply components are supported by screws and tie points.
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Fig. 5-50—Circuit diagram of the regenerative preselector. Unless otherwise specified, resistors are %2 watt, capa-
citors are in uuf., capacitors marked in polarity are electrolytic.

C1—140-puf. midget variable (Hammarlund HF-140).

Cz—3- to 30-uuf. mica compression trimmer.

C3—100-uuf. midget variable (Hammarlund MAPC-100-
B).

CR;—50-ma. selenium rectifier (International Rectifier
TO50).

J1, J—Phono jack.

Li—19 turns, 7-turn primary.

Ls—5 turns, 2-turns primary. Coils are %-inch diameter,
16 t.p.i., No. 20 Wire (B & W 3011 Miniductor).

.01-uf. disk ceramic capacitors come in.) All coils
can be made from a single length of B&W 3011
Miniductor. They are cemented to the plastic
staging with Duco cement.

The rotor of C: can be insulated from the
chassis by mounting the capacitor bracket on
insulating bushings (National XS-6 or Millen
37201) ; its shaft is extended through the use
of an insulated extender shaft (Allied Radio No.
60 H 355). The bandswitch S: is made from the
specified sections (see Fig. 5-50).

The first section is spaced 34 inch from the
indexing head, there is l-inch separation be-
tween this and the next section (Sis), and the
next section (Sic, Sin) is spaced 214 inches from
Sis.

The regeneration control, Cs, is mounted on a
small aluminum bracket. Its shaft does not have
to be insulated from the chassis, so either an
insulated or a solid shaft connector can be used.
The small neutralizing capacitor, Cs, is supported
by soldering one lead of it to a stator bar of Cs and
running a wire from the other lead to pin 6 of the
tube socket. The rotor and stator connections
from C, are brought through the chassis deck
through small rubber grommets.

Power supply components, resistors and ca-
pacitors are supported by suitable lugs and tie

One-turn spacing between coils and primaries.

Si—Three-wafer switch. $14 and Sip are 1-pole 12-posi-
tion (4 used) miniature ceramic switch sections
(Centralab PA-1); Sic and Sip are 2-pole 6-
position (4 used) miniature switch (Centralab
PA-3). Sections mounted on Centralab PA-301
index assembly.

T:—125 v. at 15 ma., 6.3 v. at 0.6 amp. (Stancor PS-
8415 or Knight 61G410).

RFC1—100-gh. r.f. choke (National R-33).

points. Phono jacks are used for the input and
output connectors.

Adjustment

Assuming that the wiring is correct and that
the coils have been constructed properly and
cover the required ranges, the only preliminary
adjustment is the proper setting of C. Connect
an antenna to the input jack and connect the
receiver to the output jack through a suitable
length of RG-58/U. Turn on the receiver b.f.o.
and tune to 28 Mc. with S, in the oN position.
Now turn S: to the 21- to 30-Mc. range. Swing
the TUNE capacitor, Ci, and listen for a loud
rough signal which indicates that the preselector
is oscillating. If nothing is heard, advance the
regeneration control toward the minimum ca-
pacitance end and repeat. If no oscillation is
heard, it may be necessary to change the setting
of Ca Once the oscillating condition has been
found, set the regeneration control at minimum
capacitance and slowly adjust C. until the pre-
selector oscillates only when the regeneration con-
trol is set at minimum capacitance. You can now
swing the receiver to 21 Mc. and peak the pre-
selector tuning capacitor. It will be found that the
regeneration capacitance will have to be increased
to avoid oscillation.
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Check the performance on the lower range by
tuning in signals at 14 and 7 Mc. and peaking
the preselector. It should be possible to set the
regeneration control in these two ranges to give
both an oscillating and a non-oscillating condition
of the preselector.

A little experience will be required before you
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can get the best performance out of the preselec-
tor. Learn to set the regeneration control so that
the preselector is selective, but not so selective
that it must be retuned every 10 kc. or so.
Changing to another antenna may modify the best
regeneration control setting because the loading
on the preselector is changed.

DCS-500 DOUBLE-CONVERSION SUPERHETERODYNE

The receiver shown in Fig. 5-51 was designed
to meet a need for a better-than-average ham re-
ceiver requiring a minimum of mechanical work
and using standard and easily obtainable parts. It
incorporates such features as a 100-kc. calibrator,
provision for reception on all ham bands from 80
through 10 meters, adequate selectivity for to-
day’s crowded bands, and stability high enough
for copying s.s.b. signals. Dubbed the DCS-500
because of its 500-cycle selectivity in the sharpest
i.f. position, it is a double-conversion super-
heterodyne receiver capable of giving good results
on either a.m,, ¢.w. or s.s.b.

The Circvit

Referring to the circuit diagram, Figs. 5-52
and 5-53, a 6BA6 r.f., stage is followed by a
6U8A mixer-oscillator. The 4.5-Mc. mixer output
is amplified by a 6BA6 and filtered by a two-
stage crystal filter, after which a 6U8A second
mixer-oscillator, crystal-controlled, heterodynes
the signal to 50 kc.

The combination of i.f. amplifiers may appear
rather unusual at first glance, since one might
expect that a cascade crystal filter in the high-
frequency if. would make further selectivity
unnecessary. This would be true with highly de-
veloped filters, but two filters are needed if the
best possible job is to be done on both phone and
c.w., and such filters are expensive. With inexpen-
sive surplus crystals such as are used in this re-
ceiver it would be difficult, if not impossible, to
match the performance of the high-class filters;
in addition, special test equipment and extreme
care in adjustment would be necessary. The ap-
proach used here is to use the surplus crystals
without such special adjustment, thereby achiev-
ing a good, if not quite optimum, degree of selec-
tivity against strong signals near the desired one,
and then to back up the filter by a low-frequency
i.f. amplifier that will give the “close-in” straight-
sided selectivity needed in present-day operation.
The over-all result is a high order of protection
against strong interfering signals at considerably
less cost, for the entire double-i.f. system, than
that of two high-performance filters alone. The

Fig. 5-51—The DCS-500 double-conversion superhetero-
dyne. Lefi botiom, antenna irlmmer, 100:ke. calibrator
switch; center, left, top to bottom, noise-limiter switch,
volume control, sensitivity control; center, right, b.f.o.
switch, a.g.c. speed, selectivity; right, headphone jack,
b.f.o. pitch control. The dial is a National ICN. Front
panel is 8% inches high; the receiver is mounted in a
Bud CR-1741 rack cabinet.

choice of 4.5 Mc., approximately, for the first i.f.
was based on the availability of surplus crystals
around this frequency, with due consideration for
minimizing spurious responses. A second i.f. of
50 kc. was chosen because it lent itself nicely to
the utilization of low-cost TV horizontal-oscil-
lator coils as i.f. transformers.

The two if. amplifiers at 50 kc. contribute the
necessary adjacent-channel selectivity. Three de-
grees of selectivity are available, depending on
the degree of capacitive coupling between the
two windings of each i.f. transformer. The greater
the number of capacitors switched in parallel —
that is, the larger the coupling capacitance — the
lower the coupling between the windings and
thus the greater the selectivity.

A standard diode detector develops the audio
output for all reception modes. The output of the
detector is simultaneously applied to both the
first audio amplifier and the audio a.g.c. circuit.
A series-type noise limiter can be used on a.m. to
reduce impulse-noise interference, but this type
is ineffective on c.w. or s.s.b. because of the large
amplitude of the b.f.o. injection voltage.

The b.f.0., a Hartley-type oscillator, can be
tuned from 3 kc. above to 3 kec. below its 50-kc.
center frequency by the tuning capacitor.

The first audio stage is a normal Class A volt-
age amplifier with its output either coupled to
the grid circuit of the audio output tube or to a
phone jack. High-impedance head-phones (20,000
ohms a.c. impedance or higher) are required.
Plugging in the phones automatically discon-
nects the speaker. If low-impedance headphones
are used, they can be connected to the speaker
terminals. Capacitances shunting the grid re-
sistors restrict the audio response to an upper
limit of about 4000 cycles.

The audio output transformer couples to a low-
impedance (3.2-ohm) speaker. The 47-ohm re-
sistor across the secondary protects the trans-
former in the absence of a speaker load.

The audio output of the detector is also ampli-
fied separately in the audio a.g.c. circuit and then

eSO
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Fig. 5-52—Front-end circuit of the receiver. Unless otherwise specified, resistors are %2 watt; 0.01 and 0.02-uf. ca-
pacitors are disk ceramic, 600 volts; 0.5 capacitors are tubular paper or Mylar; capacitors below 0.01 uf. are mica;
capacitors marked with polarities are electrolytic.

C1—50-uuf. variable (Hammarlund HF.50).

C;, C—See coil table.

Cs—2-section variable, 5—28.5 uuf. per section, double
spaced (Haommarlund HFD-30-X).

C5—3-30-uuf. ceramic trimmer.

Ji—Coaxial receptacle, chassis mounting (SO-239).

Ly, Lz, Ls—See coil table.

L, Ls—18-36-uh. slug-tuned (North Hills 120E coil
mounted in North Hills $-120 shield can).

rectified to develop a negative voltage that can
be used for a.g.c. on c.w. and s.s.b. Two different
time constants are used in the rectifier filter cir-
cuit, for either fast- or slow-decay a.g.c.

The 100-kc. calibrator employs two 2N107
p-n-p transistors, one as the oscillator and the
second as a 100-kc. amplifier. Its transistors oh-
tain the necessary operating potential from the
cathode resistor of the audio output tube. Output
from the 100-kc. unit is capacity-coupled to the
antenna winding of the r.f. coil. Calibrating sig-
nals at 100-kc. intervals are available on all fre-
quencies covered by the receiver.

The calibrator unit is constructed in a separate
Minibox so that it can be plugged into the ac-
cessory socket of the receiver or used as an indi-
vidual unit powered by penlite cells.

The power supply, Fig. 5-54, is a full-wave rec-

Ls—4.7 mh. (Miller 6304).

L;—1-2-mh. slug-tuned (North Hills 120K).

RFC1, RFC:—100-uh. r.f. choke resonant at 4.4 Mc.
(Miller 70F104A1).

S;—Single-pole rotary.

Y1—100 kec. (James Knights H-93).

Y2, Yi—4495 kc. (surplus).

Ys, Ys—4490 ke. (surplus).

tifier with a choke-input filter. It provides ap-
proximately 250 volts d.c. under load. A 0.25-uf.
capacitor is shunted across the 10-henry filter
choke to form a parallel-resonant circuit at 120
cycles; this provides an increased impedance to
the ripple component and thus reduces hum in
the output of the supply.

The power-supply requirements are 250 volts
at 110 milliamperes, and 6.3 volts at approxi-
mately 5 amperes. Any transformer-choke com-
bination fulfilling the requirements can be used.

Front End

The use of plug-in coils for the front end
eliminated the mechanical problems of a band-
switching tuner, and also offered the possibility
of realizing higher-Q tuned circuits. Ganged
tuning of the r.f. amplifier along with the h.f.
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Fig. 5-53—Lf. amplifier, detector, a.g.c. and audio circuits. Unless otherwise specified, resistors are % watt; 0.01-
and 0.02-uf. capacitors are disk ceramic, 600 volts; 0.5-uf. capacitors are tubular paper or Mylar; capacitors below
0.01 uf. are mica; capacitors marked with polarities are electrolytic.

Ce, Cz, Cs, Co, C10, C11—0.01 mica (Aerovox CM-30B-103).

C12—9-180-uuf. mica compression trimmer.

C1s—50-uuf. variable (Hammarlund HF-50).

C1—0.1-uf. paper (Sprague 2TM-P1).

Jo—Phono jack.

J;—Closed-circuit phone jack.

Ls—125 mh. (Meissner 19.6848).

Lo—9-18 uh., slug-tuned (North Hills 120D).

M1—0-1 d.c. millioammeter (Triplett 227-PL).

R1—2500-0hm, 4-watt control, wire-wound.

Rz—0.5-megohm control, audio taper with push-pull type
switch (Se) (Mallory No. PP55DT1483).

Rs-~1000-ohm, 1-watt control, wire-wound.

RFC3—10 mh. (National R-50-1).

S1, Ss—Rotary, 1 section, 1 pole, 2 position.

oscillator and mixer circuits was decided against
because of the complexities it would cause in coil
construction and the problem of keeping three
stages tracking with each other. The r.f. amplifier
has to be peaked separately by the antenna trim-
mer, but separate peaking insures maximum
performance at all frequencies.

Construction

The receiver is constructed on a 12 X 17 X
2-inch aluminum chassis with an 834 X 19-inch
aluminum front panel, which permits it to be

S:—Rotary, 2 section, 1 pole per section, progressively
shorting. Switch section Centralab PA-12, index
Centralab PA-302.

S(—Rotary, 1 section, 5 poles per section (4 poles used),
3-position rotary switch (Centralab PA-2015).

Sz—Rotary, 1 section, 2 poles per section, 2 positions
used. (Centralab PA-2003).

T1-T5, inc.—50-ke. i.f. transformers made from TV com-
ponents (Miller 6183); see text.

Te—B.f.0. transformer (Miller 6183); see text.

T:—Audio interstage transformer, 1:2 ratio (Thordarson
20A16).

Ts—Audio output transformer, 5000 to 4 ohms (Stancor
3856).

Ye—4540 ke. (surplus).

installed in a table-top rack cabinet. The gen-
eral layout of components can be seen in Figs.
5-55 and 5-57. A good procedure to follow when
starting to wire the receiver is first to complete
the power supply and heater wiring, and then
start wiring from the antenna toward the
speaker. This allows proceeding in a logical order
so that the work can be picked up readily at any
time after an intermission.

In the front end (r.f. amplifier and first
mixer), the use of short leads coupled with good
quality ceramic tube and coil sockets, is highly
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recommended. When mounting the sockets orient
them so that the leads to the various points in
the circuit will be as short as possible.

Millen coil shields (80008) are used around
the plug-in coils in the front end —i.e., the r.{.,
mixer and oscillator —and the shield bases are
mounted with the same screws that hold the
ceramic coil sockets. All plug-in coils are wound
with No. 26 enameled wire on Amphenol poly-
styrene forms, and Hammarlund APC-type air-
padder capacitors are mounted in the recesses at
the tops of the coil forms. After finishing a coil it
is a good idea to fasten the winding and the
trimmer capacitor in place with Duco cement.
Decal each set of coils for a particular band and
mount them on small wooden bases that have
holes to take the pins. Then paint or stain each
of the coil-set bases. The final result will be a
neat and convenient arrangement for holding the
coils for each band (Fig. 5-56). Plug-in coil data
for each band are given in the coil table.

The tuning capacitor, Cs, is mounted on the
chassis and reinforced by a bracket to minimize
any rocking movement. This bracket is triangular
in shape with a right-angle flange at the bottom.
It is drilled to take the front bearing sleeve of the
tuning capacitor and held firmly to it by the
capacitor mounting nut and a lock washer, as

shown in Fig. 5-55. Flexing of the chassis can be
minimized by the use of lengths of angle stock
bolted to the chassis at strategic points through-
out the receiver. Exact alignment of the tuning
capacitor with the dial shaft is not always pos-
sible, so a flexible coupling (Millen 39016) is used.

When wiring the crystal filter keep leads as
short and direct as possible, as this will minimize
stray coupling between the input and output
ends, which would deteriorate the performance
of the crystal-filter circuits.

The 50-kc. if. circuits used Miller 6183 TV
horizontal-oscillator replacement coils as i.f.
transformers. These coils must be altered before
they can be used. As they are supplied, the ter-
minal lugs are brought out at the top of the can;
these lugs must be reversed before the can is
mounted. By applying slight pressure to the
phenolic coil form the assembly will slide out of
the aluminum shield can and then can be re-
versed. However, before reassembling the unit a
few slight changes must be made. There are actu-
ally two separate windings ; each one will be tuned
and used either as a primary or secondary for the
50-ke. if. transformer. The tap on the large
winding must be lifted off the soldering lug C,
taped, and tucked away, being careful not to
break it; this leaves just the lead from the small
winding on terminal C. Terminals A and F repre-
sent the large winding. The small coil is tuned by
connecting a 680-uuf. mica capacitor between
terminals C and D; these capacitors should be
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Fig. 5-54—Power-supply circvit.
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C1s—0.25-uf. paper, 600 volts.
Lio—Filter choke, 10.5 henry, 110 ma. (Knight 62 G 139).
P1—Fuse plug.

fastened on the soldering lugs inside the shield
can. The can is then slipped back over the coil
and capacitor, keeping in mind that the lugs
must come out the bottom, and the assembly is
ready for mounting on the chassis.

The b.f.o. coil is also a Miller 6183, and the
procedure for reversing the assembly before
mounting is identical to that followed with the
50-kc. transformers. However, it is not necessary
to alter any of the wiring in the b.f.o. trans-
former, since only the large winding (A —F)
and its tap (C) is used.

Point-to-point wiring is recommended, along
with generous use of both insulated tie points and
ground lugs. Use of shielded wire facilitates rout-
ing wires throughout the receiver as the shields
can be spot-soldered to ground lugs and to each
other in bundles. When wiring, mount compo-
nents at right angles to the chassis sides wherever
possible ; this helps give the finished unit a neat
appearance. In critical circuits, however, do not
sacrifice short and direct leads for the sake of
making the unit look pretty.

Placing the receiver iri a rack cabinet and

Fig. 5-55—The power supply is built along
the back of the chassis; filter capacitor and
VR tube are just in back of the filter choke in
this view. The crystal calibrator unit at right
is cushioned by rubber bumpers mounted on
the receiver chassis. Cs is on top of the cali-
brator unit. Front-end coil shields are at the
top right in this photograph, along with the
tuning capacitor bracket and flexible cou-
pling. The on-off switch, S, on rear of the
avdio gain control, is a new push-pull type.
Filter crystals are grouped behind the vol-
ume control, and the second conversion oscil-
lator crystal is slightly to their left. The
4.5-Mec. i.f. transformers (in the small shield
cans) are close to the filter crystals. The b.f.o.
coil is at the extreme left in this view; all
other large cans contain the 50-ke. i.f. trans-
formers. Connections on the back chassis
wall, left to right, are the muting terminals,
B-plus output for auxiliary use, speaker term-
inals, i.f. output (phono jack), and antenna
input connector.

7~ 4
ts.sv. |
l.oL.
~r?

Capacitors marked with polari-
ties are electrolytic.

Se—See R, Fig. 5-55.
To—Power transformer, 700 v. c.t., 120 ma.; 5 v., 3 amp.;
6.3 v., 4.7 amp. (Knight 62 G 044).

marking all controls on the front panel with de-
cals also helps in giving the finished receiver a
neat and “commercial” appearance.

The Calibrator

The 100-kc. calibrator is built in a separate
4 X 4 X 2-inch aluminum box and plugs into the
accessory socket at the left rear of the receiver
chassis. Fig. 5-58 shows the internal construction.
The accessory socket provides the necessary
operating voltage for the transistors and offers
a convenient means for coupling the 100-kc. har-
monics out of the calibrator into the receiver. If
the calibrator is to be used as a self-contained
unit it must be supplied with 7 to 10 volts.

I.F. Alignment

Before starting alignment of the receiver, first
determine whether the audio stages are function-
ing correctly. An audio signal should be coupled
to the top end of the volume control, and varying
the control should change the output level of the
audio signal. If an audio signal is not available,
the 60-cycle heater voltage will provide a con-
venient audio signal for checking.
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DCS-500 COIL TABLE

All coils wound with No. 26 enameled wire on 174-inch diameter polystyrene forms. R.f. coil
forms are four-prong (Amphenol 24-4P) ; mixer and oscillator coils are five-prong (Amphenol
24-5P). C:and C.are Hammarlund APC-30 except on 3.5 Mc,, which takes APC-75. Taps are
counted from ground end. Primaries and ticklers are close-wound in the same direction as the
main coil at bottom of coil form; grid and plate (or antenna) connections at outside ends.

Band Secondary Primary or Tickler

Li, 45% turns close-wound. 1034 turns, 34-inch spacing from secondary.

3.5 Mc. L3, 3634 turns close-wound, tapped at 2634 turns, 1134 turns, %-inch spacing from secondary.
Ls, 2834 turns close-wound, tapped at 19 turns. 734 turns, Y4-inch spacing from secondary.

L., 26 turns, close-wound. 734 turns, Y%-inch spacing from secondary.

7 Mc. Lo, 1834 turns spaced to 1 inch. Tapped at 934 turns. 634 turns, 34-inch spacing from secondary.

Ls, 173 turns spaced to 7 inch. Tapped at 434 turns. 7% turns, é-inch spacing from secondary.

L1, 1314 turns spaced to $§ inch. 634 turns, Big-inch spacing from secondary.

14 Mc. L2, 1034 turns spaced to 1 inch. Tapped at 3 turns. 534 turns, $4-inch spacing from secondary.
Ls, 534 turns spaced to 13¢ inch. Tapped at 174 turns. 334 turns, $4-inch spacing from secondary.

L, 914 turns spaced to V4 inch. 634 turns, §g-inch spacing from secondary.

21 Mc.  Le, 73 turns spaced to 114 inches. Tapped at 2 turns. 534 turns, $4-inch spacing from secondary.
La, 634 turns spaced to 151¢ inch. Tapped at 2 turns. 334 turns, 34-inch spacing from secondary.

L1, 614 turns spaced to 74g-inch. 534 turns, Y%-inch spacing from sccondary.

28 Mc. L, 534 turns spaced to 134 inches. Tapped at 2 turns. 434 turns, 4-inch spacing from secondary.
Ls, 434 turns spaced to 34 inch. Tapped at 114 turns. 234 turns, Y%-inch spacing from secondary.

Fig. 5-56—Each set of coils is provided with a wooden
base for storage. C» and C, are mounted in the recesses
at the tops of the oscillator and mixer coil forms.

Fig. 5-57—The potentiometer for S-meter adjustment and the audio output transformer are on the right chassis
wall in this view. The 50-kc. i.f. trap is located just above the power transformer in the lower right-hand corner.
The antenna trimmer is located at extreme life center. The crystal filter sockets are at top center, and to their
left on the front wall is the calibrator switch S;. To the right of the calibrator switch is the sensitivity control, fol-
lowed to the right by the selectivity switch S; and the b.f.o. pitch-control capacitor. The octal accessory socket for
the calibrator is at the lower left. As shown, shielded wire spot-soldered together in bundles can be routed conven-
iently to various points in the receiver. Ceramic sockets are used throughout the front end (center left). Mounting
components paratlel with the chassis sides helps give the finished unit a neat appearance.
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There are various ways to approach the align-
ment problem. A 50-kc. signal generator can be
used ; however, these are hard to come by. Some
of the better audio oscillators go as high as 50 kc.
and can be used for alignment purposes. A second,
and possibly superior, method is to use any of
the numerous signal generators which will deliver
4.5-Mc. output; fed into the first i.f. amplifier
grid, the 4.5-Mc. signal will beat against the
second conversion oscillator to produce a 50-kc.
i.f. signal which then can be used for alignment.
This method also insures that the first i.f. signal
will fall within the crystal filter bandpass in case
the crystal frequencies are not exact. When align-
ing, connect a d.c. voltmeter (preferably a
v.t.v.m.) across the detector load resistor (point
D of Ts and chassis), set S; for high selectivity,
(all capacitors in), turn the i.f. gain control
about three-quarters open, and tune both the
plate circuit of the second conversion oscillator
and the 50-kc. i.f. transformers for maximum out-
put, as indicated on the meter. The output of the
signal generator should not be modulated, and at
the start will most likely be “wide open.” How-
ever, as alignment progresses the output of the
generator will have to be progressively decreased.
When aligning the i.f. transformers there should
be a definite peak in output as each circuit is
brought through resonance. If a particular coil
does not peak, that coil and its associated circuits
should be checked. After peaking one winding of
a transformer, recheck the other; it may need
touching up. After alignment of all the 50-kc.
coils is completed, go back and “rock” each coil
slug to be sure it is peaked for maximum output.
This completes the 50-kc. alignment.

Leave the signal generator on, set the b.f.o.
pitch control at half capacitance, turn the b.f.o.
on, and adjust its coil slug for zero beat with the
50-kc. i.f. signal. Varying the pitch control over
its range should produce a tone with a maximum
frequency of 3 kc. either side of zero beat.

Next, the 50-kc. trap on the output of the
detector should be adjusted. Connect the vertical
input terminals of an oscilloscope between the
plate of the first audio amplifier and chassis, turn
on the b.f.0., and adjust Ciz for minimum 50-kc.
signal on the scope. This trap, made up of Cis and
Ls, attenuates any 50-kc. feed-through.

The first-i.f. coils at 4.5-Mc. should next be
adjusted. Couple the signal generator to the grid
of the first mixer and peak L, and Ls for maxi-
mum deflection of the v.t.v.m. at the detector. The
if. system is then completely aligned.
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Front-End Alignment

To adjust the front end, plug in a set of coils
and check the oscillator frequency range either
with a calibrated g.d.o. or on a calibrated gen-
eral-coverage receiver, the latter being preferable.
Keep in mind that the oscillator works 4.5
Mc. above the signal on 80, 40 and 20 meters, and
4.5 Mc. below the signal frequency on the 15- and
10-meter bands. This means that on 15 and 10
meters the oscillator trimmer capacitor, C,, must
be at the larger-capacitance setting of the two
that bring in signals. After establishing the cor-
rect frequency range of the oscillator, inject a
signal at the low end of the band into the antenna
terminals and peak the mixer capacitor, Cs, and
the antenna trimmer, C;, for maximum signal.
Then move the test signal to the high end of the
band and recheck the mixer trimmer capacitor
(the antenna trimmer also will have to be re-
peaked) for correct tracking. If C: has to be
readjusted, spread the mixer coil turns apart or
compress them together until the signal strength
is uniform at both ends of the band, without read-
justment of C.. If the mixer trimmer capacitance
had to be increased at the high-frequency end of
the band to maintain tracking, the coil tap is too
far up the coil and the turns below the tap must
be spread apart or the tap itself must be moved
down. If the trimmer capacitance has to be de-
creased the tap is too low. Coil specifications
might possibly have to be altered slightly from
those given in the table, particularly on the higher
frequencies, because of variations in strays from
one receiver to another.

General

Adjustment of the calibrator is relatively
straightforward, and should present no problems.
Turn on the calibrator and you should hear the
100-kc. harmonics on whatever band you happen
to be using. Once it is determined that the unit is
working correctly, the only adjustment necessary
is to set the frequency of the calibrator exactly.
The usual reference is WWYV or any broadcast
station that is on a frequency which is a whole-
number multiple of 100 kc. The frequency tol-
erance for standard broadcast stations is 20
cycles, thus b.c. stations represent a source for
accurate frequency determination.

Using a general-coverage or b.c. receiver, tune
in either WWYV or a known broadcast station and
adjust the calibrator trimmer Cs for zero beat.
The calibrator will then provide accurate 100-kc.

Fig. 5-58—Inside view of the calibrator unit. The 100-ke.
oscillator coil, Lis, is at the right, the oscillator transistor,
Q2 is in the foreground mounted to the crystal socket,
and the amplifier transistor, Qi, is mounted at the right
on a terminal strip. The 100-kc. crystal is mounted
horizontally between the plate and the octal plug. The
plug can be mounted on 2-inch screws as shown in the
photograph, or on the bottom plate of the Minibox,
with flexible leads to the circuit. If the calibrotor is to
be used as a self-contoined unit (see text) the octal plug
is not necessary.
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signals that can be used for frequency determina-
tion and band-edge marking.

The first intermediate frequency can be altered
slightly to facilitate the use of particular sets of
crystals available. However, if the deviation is
more than 20 kc. or so, slight changes may be
needed in the h.f. oscillator coil specifications to
maintain the proper bandspread.

If the receiver is to be worked in a rack cabinet
as shown in Fig. 5-51, or if a cover plate is at-
tached to the bottom of the receiver chassis,
minor alignment touch-up may be necessary.

Spraying the receiver chassis with a light coat
of clear plastic lacquer before mounting any of

HIGH-FREQUENCY RECEIVERS

the components will prevent fingerprints and
oxidation of the chassis.

The audio output stage has adequate power to
drive a 5- or 6-inch speaker, which may be
mounted in a small open-back metal utility box.

The if. output jack at the rear provides a
convenient way of attaching accessory devices
such as an oscilloscope for modulation checking.

A side-by-side comparison of the finished re-
ceiver with some of the better-quality commer-
cial units will show that this receiver can hold
its own in sensitivity, selectivity and stability.
Needless to say, the more care taken in construc-
tion, wiring and alignment the better the results.

A TRANSISTORIZED Q MULTIPLIER

A “Q multiplier” is an electronic device that
boosts the Q of a tuned circuit many times beyond
its normal value. In this condition the single
tuned circuit has much greater selectivity than
normal, and it can be utilized to reject or amplify
a narrow band of frequencies. There are vacuum-
tube versions of the Q-multiplier circuit, but the
transistorized Q multiplier to be described has
the advantage that it eliminates a power-supply
problem and is very compact.

Circvit and Theory

Parallel-tuned circuits have been used for years
as “suck-out” trap circuits. Properly coupling a
parallel-tuned circuit loosely to a vacuum-tube
amplifier stage, it will be found that the amplifier
stage has no gain at the frequency to which the
trap circuit is tuned. The additional tuned circuit
puts a “notch” in the response of the amplifier.
The principle is used in TV and other amplifiers
to minimize response to a narrow band of fre-
quencies. Increasing the Q of the trap circuit
reduces the width of the rejection notch.

The transistorized Q multiplier makes use of
the above effect for its operation. A tuned circuit
is made regenerative to increase its Q and is
coupled into the i.f. stage of a receiver. By chang-
ing the frequency of the regenerative circuit, the
sharp notch can be moved about across the pass-
band of the receiver. The width of the notch is
changed by controlling the amount of regen-
eration.

Fig. 5-59—Circvit diagram of

the 455.kc. transistorized Q MINER

multiplier. Unless atherwise in-

dicated, capacitances are in

puf., resistances are in ahms,
resistors are Y2 watt,

Ci—15-uuf. variable capacitar (Hommarlund HF-15).
Li—1000-2000-xh. slug-tuned cail (Narth Hills 120-K.
North Hills Electric Ca., Mineala, N. Y.).
Lz—500-1000-h. slug-tuned cail (Narth Hills 120-)).

Q,—CK768 PNP junctian transistar.
S$1—Part of Ry.
Wi—Three-faat length of RG-58/U cable.
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Although it seems paradoxical, the transistor-
ized Q multiplier with no change in circuitry will
also permit “peaking” an incoming signal the
way a vacuum-tube Q multiplier does. The mode
of operation is selected by adjustment of the re-
generation control, and this then usually re-
quires a slight readjustment of the frequency
control. The peaking effect is not quite as pro-
nounced as the notch, but it is still adequate to
give fairly good single-signal c.w. reception with
a receiver of otherwise inadequate selectivity.

The regenerative circuit builds up the signal
and feeds it back to the amplifier at a higher level
and in the proper phase to add to the original
signal. The notch effect described earlier works
in a similar manner except that the tuning of the
regenerative circuit is such that it feeds back the
signal out of phase.

The schematic diagram of the Q multiplier is
shown in Fig. 5-59. The inductor L. furnishes
coupling from the receiver to the O multiplier,
and C, is required to prevent short-circuiting
the receiver’s plate supply. The multiplier proper
consists of the tunable circuit CiCsL: connected
to a transistor in the collector-tuned common-
base oscillator circuit using capacitive feedback
via C.. Regeneration is controlled by varying the
d.c. operating voltage through dropping resistor
Ra.

Layout
The unit and power supply are built in a small
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Q Multiplier

aluminum “Minibox” measuring 5 X 214 X 214
inches (Bud CU-3004) and the operating controls
are mounted on a lucite or aluminum subpanel.
All parts of the unit are built on one half of the
box. This feature not only simplifies construction
but makes a battery change a simple job, even if
this is required only a couple of times a year.

All major components, such as the two slug-
tuned coils, tie point, battery holder, regenera-
tion and tuning controls, are mounted directly on
the box and subpanel. The remaining resistors,
capacitors and the single transistor are sup-
ported by their connections to the above parts.

The two slug-tuned coils, L: and L., are cen-
tered on the box and spaced one inch apart on
centers, Operating controls C: and R, are placed
114 inches from the ends of the subpanel and
centered. The tie point mounts directly behind
tuning control Ca.

Power for the unit is supplied by four penlight
cells (type 912) which are mounted in the battery
holder (L.afayette Radio Co. Stock No. MS-170)
directly behind regeneration control R;. Total
drain on the battery never exceeds 0.2 ma.

Connection to the receiver is made with a three-
foot length of RG-58/U cable brought through
the rear wall of the Minibox. A rubber grommet
should be placed in the hole to prevent chafing of
the cable insulation.

When soldering the transistor in place, be sure
to take the usual precautions against heat damage.

Alignment

After completing the wiring (and double-check-
ing it) connect the open end of the three-foot
cable to the plate circuit of the receiver mixer
tube. This can be done in a permanent fashion
by soldering the inner conductor of the cable to
the plate pin on the tube socket or any point that
is connected directly to this pin, and by soldering
the shield to any convenient nearby ground point.
If you are one of those people who is afraid to
take the bottom plate off his receiver, and you
have a receiver with octal tubes, a “chicken con-
nection” can be made by removing the mixer
tube and wrapping a short piece of small wire
around the plate pin. Reinsert the tube in its
socket and solder the center conductor of the
coax to the small wire coming from the plate pin.
Now ground the coax shield to the receiver
chassis. It is important to keep the lead from the
tube pin to the ¢oax as short as possible, to pre-
vent stray pickup.

Check the schematic diagram of the receiver
for help in locating the above receiver connec-
tions.

Turn on the receiver and tune in a signal
strong enough to give an S-meter reading. Any
decent signal on the broadcast band will do.
Next, tune the slng on L, until the signal peaks
up. You are tuning out the reactance of the con-
necting cable, and eflectively peaking up the if.
If the receiver has no S meter, use an a.c. volt-
meter across the audio output. When this step
has been successtully completed the O multiplier
is properly connected to the receiver and when

Fig. 5-60—View of the Q multiplier showing its single
connecting cable to the receiver. The box can be placed
in any convenient spot on or around the receiver.

switched to “off” (S: opened) will not affect nor-
mal receiver operation.

The next step is to bring the multiplier into
oscillation, and to adjust its frequency to a useful
range. Set the tuning control to half capacity and
advance the regeneration control to about half
open. This latter movement also turns the power
on. Tune the receiver to a clear spot and set the
receiver b.f.o. to the center of the pass-band.
Now adjust the slug of L. The multiplier should
be oscillating, and somewhere in the adjustment
of L, a beat note will be heard from the receiver.
This indicates the frequency of oscillation is
somewhere on or near the i.f. Swing this into zero
beat with the b.f.o.

Final Adjustment

One of the best ways to make final alignment
is to simulate an unwanted heterodyne in the
receiver and adjust the Q multiplier for maximum

Fig. 5-61—The Q multiplier and its battery supply are
combined in one small Minibox. The single transistor is
visible near the top right corner.
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attenuation of the unwanted signal. To do this,
tune in a moderately weak signal with the b.f.o.
on. A broadcast station received with the antenna
disconnected will do. The b.f.o. will beat with the
incoming signal, producing an audio tone. Adjust
the b.f.o. for a tone of about 1 ke. or so.

Back off on control R; until the oscillator be-
comes regenerative. By alternately adjusting the
tuning control, C;, and the regeneration control,
R;, a point can be found where the audio tone
disappears, or at least is attenuated. Some slight
retouching of Ls may have to be done in the
above alignment, since the movement of any one
control tends to “pull” the others. The optimum
situation is to have the tuning control C; set at
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about half capacity when the notch is in the
center of the passband,

If you happen to get a super active transistor
and the regeneration control does not have the
range to stop oscillator action, increase the value
of the series resistor R.. Conversely, if the unit
fails to oscillate, reduce the value of R..

Note that the audio tone can be peaked as well
as nulled. If it can not be peaked, a little more
practice with the controls should produce this con-
dition. In the unit shown here, the best null was
produced with the regeneration control turned
only a few degrees. Optimum peak position was
obtained with the regeneration control almost at
the point of oscillation.

CONELRAD

Effective January 2, 1957, the “Conelrad”
rules became part of the amateur regulations.
Essentially, compliance with the rules consists of
monitoring a broadcast station — standard band,
f.m. or TV — either continuously or at intervals
not exceeding ten minutes, during periods in
which the amateur transmitter is in use. On re-
ceipt of a Conelrad Alert all transmitting must
cease, except as authorized in 12.193 and 12.194
of the FCC regulations.

The existence of an Alert may be determined
as outlined in 12.192(b)(3). Operation during

TO GRIO
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Fig. 5-62—Converter circuit for monitoring broadcast
stations in connection with a communications re-
ceiver. Capacitances are in uuf.

Cia, Cis—Two-gang broodcast capacitor, oscillator sec-
tion according to i.f. to be used.

Li—Loop stick.

T:—B.c. oscillotor transformer (for i.f. to be used).

Ta—Il.f. coil and trimmer. This can be taken from an i.f.
transformer, or the transformer can be used in-
tact, the output being taken from the secondary.

Note: If only one broadcast station is to be monitored

Cia ond Cip can be padder-type capacitors (or a com-

bination of padding and fixed capacitance as required)

adjusted for the desired station and intermediate fre-
quencies. Other types of tubes may be used. Power can
be taken from the receiver.

hours when local broadcast stations are not on
the air will require tuning through the standard
broadcast band to determine if operation appears
to be normal, The presence of any U. S. broadcast
stations on frequencies other than 640 and 1240
ke. indicates normal operation.

Perhaps the simplest form of compliance is by
means of a simple converter working into the i.f.
amplifier of the regular station receiver. A typical
circuit is shown in Fig. 5-62. The converter can
be built in a small metal case and mounted at a
convenient spot on the receiver to that .S; can be
closed at regular intervals for checking the
broadcast station. As an alternative, the con-
verter can be mounted out of the way at the rear
of the receiver and the switch leads brought out
to a convenient spot.

A “FAIL-PROOF” CONELRAD ALARM

The conelrad alarm shown in Fig. 5-63 uses a
small b.c. receiver to furnish both audible and
visible indications of a Conelrad Alert (the re-
ceiver may still be used for normal reception).

With the receiver tuned to a broadcast carrier
and the alarm circuit in operation, a green “safe”
light indicates that all is well on the broadcast
band. When the broadcast carrier goes off, as it
will in a Conelrad Radio Alert, the green light
goes out, a red “danger” light comes on, a buzzer
sounds, and the 115-volt a.c. line to the trans-
mitter is opened up. In other words, the device
puts you off the air! The audible and visible
warnings also are given in the event of a com-
ponent failure in either the control receiver or
the alarm. Even the disappearance of the 115-
volt supply will not go unnoticed, since in that
case the green “safe” light will go out, indicating
that the alarm is inoperative.

The alarm requires a minimum of 0.7 volts
(negative) from the receiver’s a.g.c. (automatic
gain control) circuit for dependable operation.
Receivers having one stage of if. amplification
will develop at least this much a.g.c. voltage
when tuned to a signal of reasonable strength.
But watch out for the “superhets” that do not
have an if. stage; they are of little value as a
source of control voltage for the alarm. You
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Fig. 5-63—Circuit of the Conelrod alarm (B) connected to the a.v.c.
circuit (A) of o typicol o.c.-d.c. broodcost receiver. Resistors are 14 watt
unless otherwise specified. C1, R: ond T: are components in the broad-

cost receiver.

}1—6-volt a.c. buzzer (Edwords 725).

Iz, 1s—6-volt pilot lomp, No. 47.
Ki—D.p.d.t. sensitive reloy, 5000-ohm coil.
Rs—5-megohm potentiometer.

can usually find out if the receiver has an if.
stage by looking at the tube list pasted on either
the chassis or the inside of the cabinet.

The circuit of the alarm is shown in section B,
Fig. 5-63. Section A is a typical a.g.c.-detector-
first audio stage of an a.c.-d.c. receiver, and shows
how the alarm circuit is tied into a receiver.

Although a 12AV6 is shown as the detector,
other tubes may be used in some receivers. How-
ever, the basic circuit will be much the same.

Finding the a.g.c. (a.v.c.) line in the jumble
beneath the chassis of the ordinary a.c.-d.c. re-
ceiver is not always easy. Here are a few hints:

Using section A, Fig. 5-63, as a guide, locate
the detector tube socket. Trace out the leads go-
ing to the secondary of the last i.f. transformer,
T1. This transformer usually will be adjacent to
the detector tube. The lower end of the secondary
winding will be connected to several different re-
sistors, one of these being the diode-load filter
resistor (approximately 50K in most circuits)
and another the a.g.c. filter resistor, Ry. The value
of the latter resistor is ordinarily above one meg-
ohm. Trace through R; in the direction of the
arrow (Fig. 5-63), until you locate the fairly high
value (0.05 uf. or so) a.g.c. filter capacitor, Ch.
Now you have the ag.c. line clearly identified
and the tap for the alarm circuit may be made.

Notice that the cathode of V; and the cold side
of C are both returned to a common bus or —B
line, not directly to the chassis. Also observe that
the return for the alarm circuit is made to the
common bus in the receiver, not to the chassis of

REMOTE
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RAT7 _B I’
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N5V. ON SET $10€
OF ON-OFF SWITCH
IN 8.C.RCVR.,
Sy, S7—S8.p.s.t. rotory switch.
S;—Momentory-contoct switch (Switchcraft 101).
Ts—Replocement-type power transformer, 150 volts, 25
ma.; 6.3 volts, 0.5 amp. (Merit P-3046).

the set. Do not ground this lead to the chassis or
connect it to any exposed metal parts. If there is
any difficulty in locating the common bus in the
vicinity of the detector stage, check back from
the negative side of the power-supply filter ca-
pacitors, as this point is always attached to the
common bus.

The monitor should be built in an insulated
box of some kind and not in a metal case. The
box can be made of plywood, or a bakelite in-
strument case. The bakelite case is ideal for the
application, but it must be handled with care
during construction to avoid scratching, chipping,
or breakage. Be especially careful when drilling
large holes such as those used in mounting the
pilot-lamp assemblies and switches, because a
large drill tends to bind and crack the case.

The chances are pretty good that right after
the receiver and the monitor have been turned on
the red lamp will light and — if you haven’t had
the foresight to open Ss to prevent the noise —
the buzzer will sound. Tune the receiver to a
broadcast station and see if the red light goes out
and the green light comes on. If this happens,
close Ss and you're all set for conelrad compli-
ance. If the “safe” light does not come on, tune
around for a signal strong enough to actuate the
alarm. Should the signal of greatest apparent
strength fail to trigger the monitor, leave the re-
ceiver tuned to this signal and then momentarily
press Si. The alarm should now lock on “safe,”
provided the a.g.c. circuit delivers 0.7 volt or
more to V.



Chapter 6

High-Frequency

Transmitters

The principal requirements to be met in c.w.
transmitters for the amateur bands between 1.8
and 30 Mc. are that the frequency must be as
stable as good practice permits, the output signal
must be free from modulation and that harmonics
and other spurious emissions must be eliminated
or reduced to the point where they do not cause
interference to other stations.

The over-all design depends primarily upon the
bands in which operation is desired, and the
power output. A simple oscillator with satisfac-
tory frequency stability may be used as a trans-
mitter at the lower frequencies, as indicated in
Fig. 6-1A, but the power output obtainable is
small. As a general rule, the output of the oscil-
lator is fed into one or more amplifiers to bring
the power fed to the antenna up to the desired
level, as shown in B.

An amplifier whose output frequency is the
same as the input frequency is called a straight
amplifier. A buffer amplifier is the term some-
times applied to an amplifier stage to indicate
that its primary purpose is one of isolation,
rather than power gain.

Because it becomes increasingly difficult to
maintain oscillator frequency stability as the
frequency is increased, it is most usual prac-
tice in working at the higher frequencies to
operate the oscillator at a low frequency and
follow it with one or more frequency multi-
pliers as required to arrive at the desired out-
put frequency. A frequency multiplier is an
amplifier that delivers output at a multiple
of the exciting frequency. A doubler is a mul-
tiplier that gives output at twice the exciting
frequency; a tripler multiplies the exciting fre-
quency by three, etc. From the viewpoint of any
particular stage in a transmitter, the preceding
stage is its driver.

As a general rule, frequency multipliers should
not be used to feed the antenna system directly,
but should feed a straight amplifier which, in
turn, feeds the antenna system, as shown in
Fig. 1-C, D and E. As the diagrams indicate, it is
often possible to operate more than one stage
from a single power supply.

Good frequency stability is most easily ob-
tained through the use of a crystal-controlled
oscillator, although a different crystal is needed
for each frequency desired (or multiples of that
frequency). A self-controlled oscillator or
vf.0. (variable-frequency oscillator) may be
tuned to any frequency with a dial in the
manner of a receiver, but requires great care in

design and construction if its stability is to com-
pare with that of a crystal oscillator.

In all types of transmitter stages, screen-grid
tubes have the advantage over triodes that they
require less driving power. With a lower-power
exciter, the problem of harmonic reduction is
made easier. Most satisfactory oscillator circuits
use a screen-grid tube.

\Vj \Vj

Fig. 6-1—Block diogroms showing typicol combinotions

of oscillotor ond amplifiers ond power-supply orrange-

ments for tronsmitters. A wide selection is possible,

depending upon the number of bonds in which opera-
tion is desired and the power output.
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Oscillators

CRYSTAL OSCILLATORS

The frequency of a crystal-controlled oscil-
lator is held constant to a high degree of accu-
racy by the use of a quartz crystal. The frequency
depends almost entirely on the dimensions of the
crystal (essentially its thickness) ; other circuit
values have comparatively negligible effect.
However, the power obtainable is limited by the
heat the crystal will stand without fracturing.
The amount of heating is dependent upon the
r.f. crystal current which, in turn, is a function
of the amount of feedback required to provide
proper excitation. Crystal heating short of the
danger point results in frequency drift to an
extent depending upon the way the crystal is
cut. Excitation should always be adjusted to the
minimum necessary for proper operation.

Crystal-Oscillator Circuits

The simplest crystal-oscillator circuit is shown
in Fig. 6-2A. An equivalent circuit is shown
in Fig. 6-2B, where (4 represents the grid-
cathode capacitance and Cs indicates the plate-
cathode, or output capacitance. The ratio of
these capacitors controls the excitation for the
oscillator, and good practice generally requires
that both of these capacitances be augmented

I
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factorily minimized by proper choice of the oscil-
lator tube,

The circuit of Fig. 6-3A is known as the Tri-
tet. The oscillator circuit is that of Fig. 6-2C.
Excitation is controlled by adjustment of the
tank L,C;, which should have a low L/C ratio,
and be tuned considerably to the high-frequency
side of the crystal frequency (approximately 5
Mec. for a 3.5-Mc. crystal) to prevent over-ex-
citation and high crystal current. Once the proper
adjustment for average crystals has been found,
C1 may be replaced with a fixed capacitor of
equal value.

The oscillator circuit of Fig. 6-3B is that of
Fig. 6-2A. Excitation is controlled by Cog.

The oscillator of the grid-plate circuit of Fig.
6-3C is the same as that of Fig. 6-3B, except that
the ground point has been moved from the cath-
ode to the plate of the oscillator (in other words,
to the screen of the tube). Excitation is adjusted
by proper proportioning of Cg and C;.

When most types of tubes are used in the cir-
cuits of Fig. 6-3, oscillation will stop when the
output plate circuit is tuned to the crystal fre-
quency, and it is necessary to operate with the
plate tank circuit critically detuned for maxi-
mum output with stability. However, when the
6AG7, 5763, or the lower-power 6AH6 is used

(A) ®)

)

Fig. 6-2—Simple crystal oscillator circuits. A—Pierce. B— Equivalent of circuit A. C—Simple triode osciliator. Ci
is a plate blocking capacitor, C2 an output coupling capacitor, and C; a plate bypass. C. and Cs are discussed in
the text. Cs and L; should tune to the crystal fundamental frequency. R, is the grid leak.

by external capacitors, to provide better control
of the excitation.

The circuit shown in Fig. 6-2C is the equiva-
lent of the tuned-grid tuned-plate circuit dis-
cussed in the chapter on vacuum-tube principles,
the crystal replacing the tuned grid circuit.

The most commonly used crystal-oscillator cir-
cuits are based on one or the other of these two
simple types, and are shown in Fig. 6-3. Although
these circuits are somewhat more complicated,
they combine the functions of oscillator and am-
plifier or frequency multiplier in a single tube. In
all of these circuits, the screen of a tetrode or
pentode is used as the plate in a triode oscillator.
Power output is taken from a separate tuned
tank circuit in the actual plate circuit. Although
the oscillator itself is not entirely independent of
adjustments made in the plate tank circuit when
the latter is tuned near the fundamental fre-
quency of the crystal, the effects can be satis-

with proper adjustment of excitation, it is possi-
ble to tune to the crystal frequency without
stopping oscillation. The plate tuning character-
istic should then be similar to Fig. 6-4. These
tubes also operate with less crystal current than
most other types for a given power output, and
less frequency change occurs when the plate
circuit is tuned through the crystal frequency
(less than 25 cycles at 3.5 Mc.).

Crystal current may be estimated by observing
the relative brilliance of a 60-ma. dial lamp con-
nected in series with the crystal. Current should
be held to the minimum for satisfactory output
by careful adjustment of excitation. With the
operating voltages shown, satisfactory output
should be obtained with crystal currents of 40
ma. or less.

In these circuits, output may be obtained at
multiples of the crystal frequency by tuning the
plate tank circuit to the desired harmonic, the
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output dropping off, of course, at the higher har-
monics. Especially for harmonic operation, a
low-C plate tank circuit is desirable.

-0
+150 To 300
(A)  TRI-TET
Al
0
6AGT ”Cs
Lz
o
Cs
(B) mopiFiED )
PIERCE +150 T0 300
6AGT 0
Cs
' L
» 2
Ce 7Cz

T C
l I 7 RFC,

(C) GRID-PLATE

(]
+150 T0 300

Fig. 6-3—Cammanly used crystal-cantralled ascillatar
circuits. Valves are thase recommended for a 6AG7 ar
5763 tube. (See reference in text for other tubes.)
Ci—Feedback-contral capacitor—3.5-Mc. crystals—ap-
prax. 220-ppf. mica~7-Mc. crystals—approx.

150-ppf. mica.

Cz2—Output tank capacitor—100-puf. variable for sin-
gle-band tank; 250-p4f. variable far two-
band tank.

Cs—Screen bypass—0.001-uf. disk ceramic.

C.—Plate bypass—0.001-uf. disk ceramic.

Cs—Output cauvpling capacitar—50 ta 100 uuf.

Ce—Excitatian-cantrol capacitar—30-puf. trimmer.

Ci—Excitation capacitor—220-puf. mica for 6AG7;
100-puf. for 5763.

Cs—D.c. blacking capacitor—0.001-uf. mica.

Co—Excitatian-control capacitar—220-puf. mica.

R1—~Grid leak—0.1 megohm, V; watt.

R:—Screen resistor—47,000 ohms, 1 watt,

L,—Excitatian-control inductance—3.5-Mc. crystals—ap-
prax. 4 ph.; 7-Mc. crystals—apprax. 2 ph.

L;—Output-circuvit cail—single band:—3.5 Mc.—17 ph.;
7 Mc.—8 ph.; 14 Mc.—2.5 ph.; 28 Mc.—1 ph.
Twa-band operation: 3.5 & 7 Mc.—7.5 tth.; 7
8 14 Mc.—2.5 th,

RFC,~2.5-mh. 50-ma. r.f. choke.

HIGH-FREQUENCY TRANSMITTERS

For best performance with a 6AG7 or 5763,
the values given under Fig. 6-3 should be fol-
lowed closely.

VARIABLE-FREQUENCY OSCILLATORS

The frequency of a v.f.o. depends entirely on
the values of inductance and capacitance in the
circuit. Therefore, it is necessary to take careful
steps to minimize changes in these values not
under the control of the operator. As examples,
even the minute changes of dimensions with
temperature, particularly those of the coil, may
result in a slow but noticeable change in fre-
quency called drift. The effective input capaci-
tance of the oscillator tube, which must be
connected across the circuit, changes with vari-
ations in electrode voltages. This, in turn, causes
a change in the frequency of the oscillator. To
make use of the power from the oscillator, a load,
usually in the form of an amplifier, must be
coupled to the oscillator, and variations in the
load may reflect on the frequency. Very slight
mechanical movement of the components may
result in a shift in frequency, and vibration can
cause modulation.

V.F.O. Circuits

Fig. 6-5 shows the most commonly used cir-
cuits. They are all designed to minimize the
effects mentioned above. All are similar to the
crystal oscillators of Fig. 6-3 in that the screen
of a tetrode or pentode is used as the oscillator
plate. The oscillating circuits in Figs. 6-5A
and B are the Hartley type; those in Cand D are
Colpitts circuits. (See chapter on vacuum-tube
principles.) In the circuits of A, B and C, all of
the above-mentioned effects, except changes in
inductance, are minimized by the use of a high-Q
tank circuit obtained through the use of large
tank capacitances. Any uncontrolled changes in
capacitance thus become a very small percentage
of the total circuit capacitance.

In the scries-tuned Colpitts circuit of Fig.
6-5D (sometimes called the Clapp circuit), a
high-Q circuit is obtained in a different manner.
The tube is tapped across only a small portion
of the oscillating tank circuit, resulting in very
loose coupling between tube and circuit. The
taps are provided by a series of three capacitors
across the coil. In addition, the tube capacitances
are shunted by large capacitors, so the effects of
the tube — changes in electrode voltages and
loading — are still further reduced. In contrast
to the preceding circuits, the resulting tank
circuit has a high L/C ratio and therefore the
tank current is much lower than in the circuits
using high-C tanks. As a result, it will usually

Fig. 6-4—Plate tuning
characteristic of circuits
of Fig. 6-3 with preferred
types (see text). The
plate-current dip at res-
onance braadens and is
less pronaunced when
the circuit is laaded.

PLATE CURRENT

TUNING CAPACITY
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be found that, other things being equal, drift
will be less with the low-C circuit.

For best stability, the ratio of Ciz2 or Cis
(which are usually equal) to Cio + C11 should
be as high as possible without stopping oscilla-
tion. The permissible ratio will be higher the
higher the Q of the coil and the mutual conduct-
ance of the tube. If the circuit does not oscillate
over the desired range, a coil of higher Q must
be used or the capacitance of Cy2 and Ci3 re-
duced. Load Isolation

In spite of the precautions already discussed,
the tuning of the output plate circuit will cause a
noticeable change in frequency, particularly in
the region around resonance. This effect can be

L,éc,;é
C

+75T0 150 +150 70 300

(A) HARTLEY

+75T0150 +150 T0 300

(©)

COLPITTS
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reduced considerably by designing the oscillator
for half the desired frequency and doubling fre-
quency in the output circuit.

It is desirable, although not a strict necessity
if detuning is recognized and taken into account,
to approach as closely as possible the condition
where the adjustment of tuning controls in the
transmitter, beyond the v.f.o. frequency control,
will have negligible effect on the frequency. This
can be done by substituting a fixed-tuned circuit
in the output of the oscillator, and adding
isolating stages whose tuning is fixed between the
oscillator and the first tunable amplifier stage in
the transmitter. Fig. 6-6 shows such an arrange-
ment that gives good isolation. In the first stage,
a 6C4 is connected as a cathode follower. This

L T

+75T0150 +150 TO 300

(B) HARTLEY —UNTUNED OUTPUT

+75T0150 +150T0 300

(D) SERIES — TUNED COLPITTS

Fig. 6-5—V.f.0. circuits. Approximate values for 3.5-4.0-Mc. output are given below. Grid circvits are tuned to
half frequency {1.75 Mc.).

Ci—Oscillator bandspread tuning capacitor—200-#4f.
variable,

Ca—Output-circuit tank capacitor—47-ppuf.

Cs—Oscillator tank capacitor—600-ppf, zero-tempera-
ture-coefficient mica.

C.—Grid coupling capacitor—100-p4f. zero-tempero-
ture-coefficient mica.

Cs—Screen bypass—0.001-u#f. disk ceramic.

Ce—Plate bypass—0.001-u#f. disk ceramic.

C:—Output coupling capacitor—50 to 100-ppf. mica.

Cs—Oscillator tank capacitor—750-uuf. zero-tempera-
ture-coefficient mico.

Co—Oscillator tank capacitor—0.0033-4f. zero-temper-
ature-coefficient mica.

Cio—Oscillator bandspread padder—100-g4f. voriable
air.

Cu—Oscillator bandspread tuning capacitor—50-p4f.
variable.

Cis, Cis—Tube-coupling capacitor—0.002-4f. zero-tem-
perature-coefficient mica.

R1—47,000 ohms, ', watt.

Li—Oscillator tank coil—=10 fh., tapped about one-
third-way from grounded end.

L:—Output-circuit tank ¢o0il—20-40 fh., adjustable.

Ls—Oscillator tank coil—=10 zh.

Ls—Oscillator tank ¢oil—10 zth.

Li—Oscillator tank coil—=70 th.

Ls—Output coil—100-140 ph., adjustable.

RFC;—100 #th. r.f. choke.

V1i—6AG7, 5763 or 6AH6 preferred;
usable.

V2—6AG7, 5763 or 6AH6 required for feedback co-
pacitances shown,

other types
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drives a 5763 buffer amplifier whose input
circuit is fixed-tuned to the approximate band of
the v.f.o. output. For best isolation, it is impor-
tant that the 6C4 does not draw grid current.
The output of the v.f.o., or the cathode resistor
of the 6C4 should be adjusted until the voltage
across the cathode resistor of the 6C4 (as meas-
ured with a high-resistance d.c. voltmeter with
an r.f. choke in the positive lead) is the same with
or without excitation from the v.f.o. L; should
be adjusted for most constant output from the
5763 over the band.

Chirp

In all of the circuits shown there will be some
change of frequency with changes in screen and
plate voltages, and the use of regulated voltages
for both usually is necessary. One of the most
serious results of voltage instability occurs if
the oscillator is keyed, as it often is for break-in
operation. Although voltage regulation will
supply a steady voltage from the power supply
and therefore is still desirable, it cannot alter
the fact that the voltage on the tube must rise
from zero when the key is open, to full voltage
when the key is closed, and must fall back again
to zero when the key is opened. The result is a
chirp each time the key is opened or closed,
unless the time con-
stant in the keying
circuit is reduced
to the point where

V.F.0.
6C4

CATH. FOLLOWER

HIGH-FREQUENCY TRANSMITTERS

from tubes and resistors. The shielding also will
eliminate changes in frequency caused by move-
ment of necarby objects, such as the operator’s
hand when tuning the v.f.o. The circuit of Fig.
6-5D lends itself well to this arrangement, since
relatively long leads between the tube and the
tank circuit have negligible effect on frequency
because of the large shunting capacitances. The
grid, cathode and ground leads to the tube can
be bunched in a cable up to several feet long.
Variable capacitors should have ceramic in-
sulation, good bearing contacts and should pref-
erably be of the double-bearing type, and fixed
capacitors should have zero temperature coeffi-
cient. The tube socket also should have ceramic
insulation and special attention should be paid to
the selection of the coil in the oscillating section.

Oscillator Coils

The Q of the tank coil used in the oscillating
portion of any of the circuits under discussion
should be as high as circumstances (usually
space) permit, since the losses, and therefore
the heating, will be less. With recommended care
in regard to other factors mentioned previously,
most of the drift will originate in the coil. The
coil should be well spaced from shielding and
other large metal surfaces, and be of a type that
radiates heat well, such as a commercial air-

BUFFER
5763

1000

the chirp takes
place so rapidly
that the receiving
operator’s ear can-
not detect it. Un-
fortunately, as ex-
plained in the chap-
ter on keying, a

certain  minimum &
time constant is

necessary if key +
clicks are to be
minimized. There-
fore it is evident
that the measures
necessary for the
reduction of chirp and clicks are in opposition,
and a compromise is necessary. For best keying
characteristics, the oscillator should be allowed
to run continuously while a subsequent amplifier
is keyed. However, a keyed amplifier represents
a widely variable load and unless sufficient isola-
tion is provided between the oscillator and the
keyed amplifier, the keying characteristics may
be little better than when the oscillator itself is
keyed. (See keying chapter for other methods of
break-in keying.)

Frequency Drift

Frequency drift is further reduced most easily
by limiting the power input as much as possible
and by mounting the components of the tuned
circuit in a separate shielded compartment, so
that they will be isolated from the direct heat

100uuf
ooT_o

+ 350

Fig. 6-6—Circuit aof an isalating amplifier far use between v.f.a. and first tunable

stage. Unless atherwise specified, all capacitances are in {f., all resistars are ;2 watt,

L, for the 3.5-Mc. band, consists of 100-140 ph. adjustable inductor. RFCy is 100 uh.
All capacitars are disk ceramic.

wound type, or should be wound tightly on a
threaded ceramic form so that the dimensions will
not change readily with temperature. The wire
with which the coil is wound should be as large
as practicable, especially in the high-C circuits.

Mechanical Vibration

To eliminate mechanical vibration, components
should e mounted securely. Particularly in the
circuit of Fig. 6-5D, the capacitor should pref-
erably have small, thick plates and the coil
braced, if necessary, to prevent the slightest me-
chanical movement. Wire connections between
tank-circuit components should be as short as
possible and flexible wire will have less tendency
to vibrate than solid wire. It is advisable to cush-
ion the entire oscillator umit by mounting on
sponge rubber or other shock mounting.



R.F. Amplifiers

Tuning Characteristic

If the circuit is oscillating, touching the grid of
the tube or any part of the circuit connected to it
will show a change in plate current. In tuning the
plate output circuit without load, the plate cur-
rent will be relatively high until it is tuned near
resonance where the plate current will dip to a
low value, as illustrated in Fig. 6-4. When the
output circuit is loaded, the dip should still be
found, but broader and much less pronounced as
indicated by the dashed line. The circuit should
not be loaded beyond the point where the dip is
still recognizable.

Checking V.F.O, Stability

A v.f.0. should be checked thoroughly before
it is placed in regular operation on the air. Since
succeeding amplifier stages may affect the signal
characteristics, final tests should be made with
the complete transmitter in operation. Almost
any v.f.o. will show signals of good quality and
stability when it is running free and not con-
nected to a load. A well-isolated monitor is a
necessity. Perhaps the most convenient, as well
as one of the most satisfactory, well-shielded
monitoring arrangements is a receiver combined
with a crystal oscillator, as shown in Fig. 6-7.
(See “Crystal Oscillators,” this chapter.) The
crystal frequency should lie in the band of the
lowest frequency to be checked and in the fre-
quency range where its harmonics will fall in the
higher-frequency bands. The receiver b.f.o. is
turned off and the v.f.o. signal is tuned to beat
with the signal from the crystal oscillator in-
stead. In this way any receiver instability caused
by overloading of the input circuits, which may
result in “pulling” of the h.f. oscillator in the
receiver, or by a change in line voltage to the
receiver when the transmitter is keyed, will not

R.F. POWER-AMPLIFIER

In the remainder of this chapter the vacuum
tubes will be shown, for the most part, with in-
directly-heated cathodes. However, many trans-
mitting tubes used directly-heated filaments for
the cathodes; when this is done the filament
“center-tap” connection will be used, as shown
in Fig. 6-8.

PLATE TANK Q

R.f. power amplifiers used in amateur trans-
mitters are operated under Class-C or -AB
conditions (see chapter on tube fundamentals).
The main objective, of course, is to deliver as
much fundamental power as possible into a load,
R, without exceeding the tube ratings. The load
resistance R may be in the form of a transmis-
sion line to an antenna, or the grid circuit of an-
other amplifier. A further objective is to mini-
mize the harmonic energy (always generated by
a Class C amplifier) fed into the load circuit. In
attaining these objectives, the Q of the tank cir-
cuit is of importance. When a load is coupled in-
ductively, as in Fig.6-10, the Q of the tank circuit
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affect the reliability of the check. Most crystals
have a sufficiently low temperature coefficient
to give a check on drift as well as on chirp and
signal quality if they are not overloaded.

Harmonics of the crystal may be used to beat
with the transmitter signal when monitoring at
the higher frequencies. Since any chirp at the
lower frequencies will be magnified at the higher
frequencies, accurate checking can best be done
by monitoring at a harmonic.

The distance between the crystal oscillator and
receiver should be adjusted to give a good beat
between the crystal oscillator and the transmitter
signal. When using harmonics of the crystal
oscillator, it may be necessary to attach a piece

RECEIVER~ BFO OFF

XTAL
0scC.

Fig. 6-7—Setup for checking v.f.o. stability. The re-
ceiver should be tuned preferably to a harmonic of
the v.f.o. frequency. The crystal oscillator may oper-
ate somewhere in the band in which the v.f.o. is
operating. The receiver b.f.o. should be turned off,

of wire to the oscillator as an antenna to give
sufficient signal in the receiver. Checks may
show that the stability is sufficiently good to
permit oscillator keying at the lower frequencies,
where break-in operation is of greater value,
but that chirp becomes objectionable at the
higher frequencies. If further improvement does
not seem possible, it would be logical in this case
to use oscillator keying at the lower frequencies
and amplified keying at the higher frequencies.

TANKS AND COUPLING

will have an effect on the coefficient of coupling
necessary for proper loading of the amplifier.
In respect to all of these factors,a tank Q of 10 to
20 is usually considered optimum. A much lower
Q will result in less efficient operation of the am-
plifier tube, greater harmonic output, and greater
difficulty in coupling inductively to a load. A
much higher Q will result in higher tank current
with increased loss in the tank coil.

The Q is determined (see chapter on electrical

(o)

Fig. 6-8—Filament center-tap con-
nections to be substituted in place
of cathode connections shown
diagrams when filament-type tubes
are substituted. T, is the filament
transformer. Filament bypasses, C;,
should be 0.01-pf. disk ceramic
capacitors. If a self-biasing {cath-
ode) resistor is used, it should be
placed between the center tap
and ground,

1I5¥AC
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Fig. 6-9—Chart showing plate tank capacitance re-
quired for a Q of 10. Divide the tube plate voltage
by the plate current in milliamperes. Select the ver-
tical line corresponding to the answer obtained. Fol-
low this vertical line to the diagonal line for the
band in question, and thence horizontally to the left
to read the copacitance. For a given ratio of plate-
voltage/plate current, doubling the capacitance shown
doubles the Q, etc. When a split-stator capacitor is
vsed in a bolanced circuit, the capacitance of each
section may be one half of the valve given by the
chart.

laws and circuits) by the L/C ratio and the load
resistance at which the tube is operated. The tube
load resistance is related, in approximation, to
the ratio of the d.c. plate voltage to d.c. plate
current at which the tube is operated.

The amount of C that will give a Q of 10 for
various ratios is shown in Fig. 6-9. For a given
plate-voltage/plate-current ratio, the Q will vary
directly as the tank capacitance, twice the
capacitance doubles the Q, etc. For the same Q,
the capacitance of each section of a split-stator
capacitor in a balanced circuit should be half
the value shown.

These values of capacitance include the output
capacitance of the amplifier tube, the input capac-
itance of a following amplifier tube if it is cou-
pled capacitively, and all other stray capaci-
tances. At the higher plate-voltage/plate-current
ratios, the chart may show values of capacitance,

HIGH-FREQUENCY TRANSMITTERS

for the higher frequencies, smaller than those
attainable in practice. In such a case, a tank Q
higher than 10 is unavoidable.

In low-power exciter stages, where capacitive
coupling is used, very low-Q circuits, tuned only
by the tube and stray circuit capacitances are
sometimes used for the purpose of “broadband-
ing” to avoid the necessity for retuning a stage
across a band. Higher-order harmonics gener-
ated in such a stage can usually be attenuated in
the tank circuit of the final amplifier.

INDUCTIVE-LINK COUPLING

Coupling to Flat Coaxial Lines

When the load R in Fig. 6-10 is located for
convenience at some distance from the amplifier,
or when maximum harmonic reduction is de-
sired, it is advisable to feed the power to the
load through a low-impedance coaxial cable.
The shielded construction of the cable prevents
radiation and makes it possible to install the line
in any convenient manner without danger of
unwanted coupling to other circuits.

If the line is more than a small fraction of a
wavelength long, the load resistance at its output
end should be adjusted, by a matching circuit if
necessary, to match the impedance of the cable.
This reduces losses in the cable and makes the
coupling adjustments at the transmitter inde-
pendent of the cable length. Matching circuits
for use between the cable and another transmis-
sion line are discussed in the chapter on trans-
mission lines, while the matching adjustments
when the load is the grid circuit of a following

TO DRIVER
0

RFC,

O O
- BIAS +5.6. +HV.

Fig. 6-10—Inductive-link output coupling circuits.

Ci—Plate tank capacitor—see text and Fig. 6-9 for
capacitance, Fig. 6-33 for voltage rating.

C,—Screen  bypass—voltage rating depends on
method of screen supply. See paragraphs on
screen considerations. Voltage rating same
as plate voltage will be safe under any con-
dition.

Cs—Plate bypass—0.001.u4f. disk ceramic or mica.
Voltage rating same as C;, plus safety factor.

Li—To resonate at operating frequency with C;. See.
LC chart ond inductance formula in electrical-
laws chapter, or use ARRL Lightning Calcula-
tor.

L;—Reactance equal to line impedonce. See reactonce
chart and inductance formula in electricol-
laws chapter, or use ARRL Lightning Colcula-
tor.

R—Representing lood.



Coupling

COAXIAL LINE

PICK-UP
INDUCTOR
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ALTERNATIVE FOR USE
WITH SMALL LINKS
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¢ COAXIAL LINE
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Fig. 6-11—=With flat transmission lines, power transfer

is obtained with looser coupling if the line input is

tuned to resonance. C; and L; should resonate at the

operating frequency. See table for maximum usable

value of C;. If circuit does not resonate with maxi-

mum C; or less, inductance of L; must be increased,
or added in series at Ls.

amplifier are described elsewhere in this chapter.

Assuming that the cable is properly terminated,
proper loading of the amplifier will be assured,
using the circuit of Fig. 6-114, if

1) The plate tank circuit has reasonably high
value of Q. A value of 10 is usually sufficient.

2) The inductance of the pick-up or link coil
is close to the optimum value for the frequency
and type of line used. The optimum coil is one
whose self-inductance is such that its reactance
at the operating frequency is equal to the charac-
teristic impedance, Zo, of the line.

3) It is possible to make the coupling between
the tank and pick-up coils very tight.

The second in this list is often hard to meet.
Few manufactured link coils have adequate in-
ductance even for coupling to a 50-ohm line at
low frequencies.

Capacitance in uuf. Required for Coupling to
Flat Coaxial Lines with Tuned Coupling Circuit

Frequency Characteristic Impedance of Line
Band 52
Mec. ohms? ohms?
3.5 450 300
7 230 150
14 115 75
21 80 50
28 60 40

1 Capacitance values are maximum usable.

Note: Inductance in circuit must be adjusted to
resonate at operating frequency.
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1f the line is operating with a low s.w.r., the
system shown in Fig. 6-11A will require tight
coupling between the two coils. Since the sec-
ondary (pick-up coil) circuit is not resonant, the
leakage reactance of the pick-up coil will cause
some detuning of the amplifier tank circuit. This
detuning effect increases with increasing cou-
pling, but is usually not serious. However, the
amplifier tuning must be adjusted to resonance,
as indicated by the plate-current dip, each time
the coupling is changed.

Tuned Coupling

The design difficulties of using “untuned”
pick-up coils, mentioned above, can be avoided
by using a coupling circuit tuned to the operat-
ing frequency. This contributes additional se-
lectivity as well, and hence aids in the suppres-
sion of spurious radiations.

If the line is flat the input impedance will be
essentially resistive and equal to the Zo of the
line. With coaxial cable, a circuit of reasonable
Q can be obtained with practicable values of in-
ductance and capacitance connected in series with
the line’s input terminals. Suitable circuits are
given in Fig. 6-11 at B and C. The Q of the cou-
pling circuit often may be as low as 2, without
running into difficulty in getting adequate cou-
pling to a tank circuit of proper design. Larger
values of Q can be used and will result in in-
creased ease of coupling, but as the Q is in-
creased the frequency range over which the cir-
cuit will operate without readjustment becomes
smaller. It is usually good practice, therefore, to
use a coupling-circuit Q just low enough to per-
mit operation, over as much of a band as is nor-
mally used for a particular type of communica-
tion, without requiring retuning.

Capacitance values for a Q of 2 and line
impedances of 52 and 75 ohms are given in the
accompanying table. These are the maximum
values that should be used. The inductance in the
circuit should be adjusted to give resonance at
the operating frequency. If the link coil used for
a particular band does not have enough induc-
tance to resonate, the additional inductance may
be connected in series as shown in Fig. 6-11C.

Characteristics

In practice, the amount of inductance in the
circuit should be chosen so that, with somewhat
loose coupling between Lj and the amplifier tank
coil, the amplifier plate current will increase
when the variable capacitor, Cy is tuned through
the value of capacitance given by the table. The
coupling between the two coils should then be
increased until the amplifier loads normally,
without changing the setting of C1. If the trans-
mission line is flat over the entire frequency band
under consideration, it should not be necessary to
readjust C1 when changing frequency, if the
values given in the table are used. However, it is
unlikely that the line actually will be flat over
such a range, so some readjustment of C1 may be
needed to compensate for changes in the input
impedance of the line. If the input impedance
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variations are not large, C; may be used as a
loading control, no changes in the coupling be-
tween Ly and the tank coil being necessary.

The degree of coupling between L; and the
amplifier tank coil will depend on the coupling-
circuit Q. With a Q of 2, the coupling should be
tight — comparable with the coupling that is
typical of “fixed-link” manufactured coils. With
a swinging link it may be necessary to increase
the Q of the coupling circuit in order to get suffi-
cient power transfer. This can be done by in-
creasing the L/C ratio.

PI-SECTION OUTPUT TANK

A pi-section tank circuit may also be used in
coupling to an antenna or transmission line, as
shown in Fig. 6-12. The optimum values of ca-
pacitance for C; and Cg, and inductance for Ly
are dependent upon values of tube power input
and output load resistance.

L ouTPUT

RFC,

+5.6. +HV

Fig. 6-12—Pi-sectian autput tank circuit.

Ci—Input ar plate tuning capacitar. See text or Fig.
6-13 far reactance. Voltage rating equal ta
d.c. plate valtage; twice this far plate modu-
latian.

Ca—Output or laading capacitor. See text ar Fig.
6-15 for reactance. See text far valtage rat-
ing.

Cs—Screen bypass. See Fig. 6-10.

Ci—Plate bypass. See Fig. 6-10.

Cs—Plate blacking capacitor—0.001-af. disk ceramic
or mica. Yaltage rating same as C;.

L;—See text ar Fig. 6-14 far reactance.

RFC:—See later paragraph an r.f. chakes.

RFC2—2.5-mh. receiving type (to reduce peak valtage
acrass bath C; and C: and ta blaw plate
power supply fuse if Cs fails).

Values of reactance for Cy, Ly and C2 may be
taken directly from the charts of Figs. 6-13, 6-14
and 6-15 if the output load resistance is the usual
52 or 72 ohms. It should be borne in mind that
these values apply only where the output load is
resistive, i.e., where the antenna and line have
been matched.

Output-Capacitor Ratings

The voltage rating of the output capacitor will
depend upon the s.w.r. If the load is resistive,
receiving-type air capacitors should be adequate
for amplifier input powers up to 1 kw. with
plate modulation when feeding 52- or 72-ohm
loads. In obtaining the larger capacitances re-
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PI-NETWORK DESIGN CHARTS FOR FEEDING 52-
OR 72-OHM COAXIAL TRANSMISSION LINES
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Fig. 6-16—Multiband tuner circvits. In the unbal-
anced circuit of A, C; and C: are sections of a single
split-stator capacitor. In the balanced circuit of D,
the two split-stator capacitors are ganged to a single
control with an insulated shaft coupling between the
two. In D, the two sections of L: are wound on the
same form, with the inner ends connected to Cz. In
A, each section of the capacitor should have a volt-
age rating the same as Fig. 6-33A. In D, C; should
have a rating the same as Fig. 6-33H (or Fig. 6-33E
if the feed system corresponds). C: may have the
rating of Fig. 6-33E so long as the rotor is not
grounded or bypassed to ground.

quired for the lower frequencies, it is common
practice to switch fixed capacitors in parallel
with the variable air capacitor. While the voltage
rating of a mica or ceramic capacitor may not be
exceeded in a particular case, capacitors of these
types are limited in current-carrying capacity.
Postage-stamp silver-mica capacitors should be
adequate for amplifier inputs over the range from
about 70 watts at 28 Mc. to 400 watts at 14 Mec.
and lower. The larger mica capacitors (CM-45
case) having voltage ratings of 1200 and 2500
volts are usually satisfactory for inputs varying
from about 350 watts at 28 Mc. to 1 kw. at 14 Mec.
and lower. Because of these current limitations,
particularly at the higher frequencies, it is ad-
visable to use as large an air capacitor as prac-
ticable, using the micas only at the lower frequen-
cies. Broadcast-receiver replacement-type capaci-
tors can be obtained very reasonably. They are
available in triple units totaling about 1100 suf.,
or dual units totaling about 900 ggf. Their insu-
lation should be sufficient for inputs of 500 watts
or more. Air capacitors have the additional ad-
vantage that they are seldom permanently dam-
aged by a voltage break-down.

Nevutralizing with Pi Network

Screen-grid amplifiers using a pi-network out-
put circuit may be neutralized by the system
shown in Figs. 6-23 B and C.

MULTIBAND TANK CIRCUITS

Multiband tank circuits provide a convenient
means of covering several bands without the need
for changing coils. Tuners of this type consist
essentially of two tank circuits, tuned simultane-
ously with a single control. In a tuner designed
to cover 80 through 10 meters, each circuit has a
sufficiently large capacitance variation to assure
an approximately 2-to-1 frequency range. Thus,
one circuit is designed so that it covers 3.5
through 7.3 Mc.,, while the other covers 14
through 29.7 Me.
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A single-ended, or unbalanced, circuit of this
type is shown in Fig. 6-16A. In principle, the
reactance of the high-frequency coil, Lg, is small
enough at the lower frequencies so that it can be
largely neglected, and Cy and Cz are in parallel
across Lj. Then the circuit for low frequencies
becomes that shown in Fig. 6-16B. At the high
frequencies, the reactance of Lj is high, so that
it may be considered simply as a choke shunting
C1. The high-frequency circuit is essentially that
of Fig. 6-16C, Lz being tuned by Cy and Cz in
series.

In practice, the effect of one circuit on the
other cannot be neglected entirely. Ly tends to
increase the effective capacitance of Cp2, while
Ly tends to decrease the effective capacitance of
C1. This effect, however, is relatively small.
Each circuit must cover somewhat more than a
2-to-1 frequency range to permit staggering the
two ranges sufficiently to avoid simultaneous
responses to a frequency in the low-frequency
range, and one of its harmonics lying in the range
of the high-frequency circuit.

In any circuit covering a frequency range as
great as 2 to 1 by capacitance alone, the circuit
QO must vary rather widely. If the circuit is de-
signed for a Q of 12 at 80, the Q will be 6 at 40,
24 at 20, 18 at 15, and 12 at 10 meters. The in-
crease in tank current as a result of the increase
in O toward the low-frequency end of the high-
frequency range may make it necessary to design
the high-frequency coil with care to minimize
loss in this portion of the tuning range. It is
generally found desirable to provide separate
output coupling coils for each circuit.

Fig. 6-16D shows a similar tank for balanced
circuits. The same principlcs apply.

Series or parallel feed may be used with either
balanced or unbalanced circuits. In the balanced
circuit of Fig. 6-16D, the series feed point would
be at the center of Lj, with an r.f. choke in
series.

(For further discussion see ST, July, 1954.)

R.F. AMPLIFIER-TUBE OPERATING CONDITIONS

In addition to proper tank and output-coupling
circuits discussed in the preceding sections, an
r.f. amplifier must be provided with suitable
electrode voltages and an r.f. driving or excita-
tion voltage (see vacuum-tube chapter).

All r.f. amplifier tubes require a voltage to
operate the filament or heater (a.c. is usually
permissible), and a positive d.c. voltage between
the plate and filament or cathode (plate voltage).
Most tubes also require a negative d.c. voltage
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(biasing voltage) between control grid (Grid
No. 1) and filament or cathode. Screen-grid
tubes require in addition a positive voltage
(screen voltage or Grid No. 2 voltage) between
screen and filament or cathode.

Biasing and plate voltages may be fed to the
tube either in series with or in parallel with the
associated r.f. tank circuit as discussed in the
chapter on electrical laws and circuits.

It is important to remember that true plate,
screen or biasing voltage is the voltage between
the particular electrode and filament or cathode.
Only when the cathode is directly grounded to
the chassis may the electrode-to-chassis voltage
be taken as the true voltage.

The required r.f. driving voltage is applied
between grid and cathode.

Power Input and Plate Dissipation

Plate power input is the d.c. power input to
the plate circuit (d.c. plate voltage X d.c. plate
current).—Screen power input likewise is the
d.c. screen voltage X the d.c. screen current.

Plate dissipation is the difference between the
r.f. power delivered by the tube to its loaded
plate tank circuit and the d.c. plate power input.
The screen, on the other hand, does not deliver
any output power, and therefore its dissipation
is the same as the screen power input.

TRANSMITTING-TUBE RATINGS

Tube manufacturers specify the maximum
values that should be applied to the tubes they
produce. They also publish sets of typical oper-
ating values that should result in good efficiency
and normal tube life,

Maximum values for all of the most popular
transmitting tubes will be found in the tables of
transmitting tubes in the last chapter. Also in-
cluded are as many sets of typical operating
values as space permits. However, it is recom-
mended that the amateur secure a transmitting-
tube manual from the manufacturer of the tube
or tubes he plans to use.

CCS and ICAS Ratings

The same transmitting tube may have differ-
ent ratings depending upon the manner in which
the tube is to be operated, and the service in
which it is to be used. These different ratings are
based primarily upon the heat that the tube can
safely dissipate. Some types of operation, such as
with grid or screen modulation, are less efficient
than others, meaning that the tube must dissipate
more heat. Other types of operation, such as c.w.
or single-sideband phone are intermittent in na-
ture, resulting in less average heating than in
other modes where there is a continuous power
input to the tube during transmissions. There are
also different ratings for tubes used in transmit-
ters that are in almost constant use (CCS—
Continuous Commercial Service), and for tubes
that are to be used in transmitters that average
only a few hours of daily operation (ICAS —
Intermittent Commercial and Amateur Service).
The latter are the ratings used by amateurs who
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wish to obtain maximum output with reasonable
tube life.

Maximum Ratings

Maximum ratings, where they differ from the
values given under typical operating values, are
not normally of significance to the amateur ex-
cept in special applications. No single maximum
value should be used unless all other ratings can
simultaneously be held within the maximum
values. As an example, a tube may have a max-
imum plate-voltage rating of 2000, a maximum
plate-current rating of 300 ma., and a maximum
plate-power-input rating of 400 watts. There-
fore, if the maximum plate voltage of 2000 is
used, the plate current should be limited to
200 ma. (instead of 300 ma.) to stay within the
maximum power-input rating of 400 watts.

SOURCES OF ELECTRODE VOLTAGES

Filament or Heater Voltage

The filament voltage for the indirectly heated
cathode-type tubes found in low-power classifi-
cations may vary 10 per cent above or below
rating without seriously reducing the life of the
tube, But the voltage of the higher-power fila-
ment-type tubes should be held closely between
the rated voltage as a minimum and 5 per cent
above rating as a maximum. Make sure that the
plate power drawn from the power line does not
cause a drop in filament voltage below the proper
value when plate power is applied.

Thoriated-type filaments lose emission when
the tube is overloaded appreciably. If the over-
load has not been too prolonged, emission some-
times may be restored by operating the filament
at rated voltage with all other voltages removed
for a period of 10 minutes, or at 20 per cent
above rated voltage for a few minutes.

Plate Voltage

D.c. plate voltage for the operation of r.f. am-
plifiers is most often obtained from a trans-
former-rectifier-filter system (see power-supply
chapter) designed to deliver the required plate
voltage at the required current. However, bat-
teries or other d.c.-generating devices are some-
times used in certain types of operation (see
portable-mobile chapter).

Bias and Tube Protection

Several methods of obtaining bias are shown
in Fig. 6-17. In A, bias is obtained by the voltage
drop across a resistor in the grid d.c. return
circuit when rectified grid current flows. The
proper value of resistance may be determined by
dividing the required biasing voltage by the d.c.
grid current at which the tube will be operated.
Then, so long as the r.f. driving voltage is ad-
justed so that the d.c. grid current is the recom-
mended value, the biasing voltage will be the
proper value. The tube is biased only when ex-
citation is applied, since the voltage drop across
the resistor depends upon grid-current flow.
When excitation is removed, the bias falls to
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Fig. 6-17—Various systems for obtaining protective and operating bias for r.f. amplifiers. A—Grid-leak.
B—Battery. C—Combination battery and grid leak. D—Grid leak and adjusted-voltage bias pack. E—Combi-
nation grid leak and voltage-regulated pack. F—Cathode bias.

zero. At zero bias most tubes draw power far in
excess of the plate-dissipation rating. So it is
advisable to make provision for protecting the
tube when excitation fails by accident, or by in-
tent as it does when a preceding stage in a c.w.
transmittler is keyed.

If the maximum c.w. ratings shown in the tube
tables are to be used, the input should be cut to
zero when the key is open. Aside from this, it is
not necessary that plate current be cut off com-
pletely but only to the point where the rated
dissipation is not exceeded. In this case plate-
modulated phone ratings should be used for c.w.
operation, however.

With triodes this protection can be supplied
by obtaining all bias from a source of fixed volt-
age, as shown in Fig. 6-17B. It is preferable,
however, to use only sufficient fixed bias to pro-
tect the tube and obtain the balance needed for
operating bias from a grid leak, as in C. The
grid-leak resistance is calculated as above, except
that the fixed voltage is subtracted first.

Fixed bias may be obtained from dry batteries
or from a power pack (see power-supply chap-
ter). If dry batteries are used, they should be
checked periodically, since even though they may
show normal voltage, they eventually develop a
high internal resistance. Grid-current flow
through this battery resistance may increase the
bias considerably above that anticipated. The life
of batteries in bias service will be approximately
the same as though they were subject to a drain
equal to the grid current, despite the fact that the

grid-current flow is in such a direction as to
charge the battery, rather than to discharge it.

In Fig. 6-17F, bias is obtained from the volt-
age drop across a resistor in the cathode (or
filament center-tap) lead. Protective bias is ob-
tained by the voltage drop across Rs as a result
of plate (and screen) current flow. Since plate
current must flow to obtain a voltage drop across
the resistor, it is obvious that cut-off protective
bias cannot be obtained. When excitation is ap-
plied, plate (and screen) current increases and
the grid current also contributes to the drop
across Rs, thereby increasing the bias to the op-
erating value. Since the voltage between plate
and cathode is reduced by the amount of the volt-
age drop across Rj, the over-all supply voltage
must be the sum of the plate and operating-bias
voltages. For this reason, the use of cathode bias
usually is limited to low-voltage tubes when the
extra voltage is not difficult to obtain.

The resistance of the cathode biasing resistor
Rs should be adjusted to the value which will
give the correct operating bias voltage with rated
grid, plate and screen currents flowing with the
amplifier loaded to rated input. When excitation
is removed, the input to most types of tubes will
fall to a value that will prevent damage to the
tube, at least for the period of time required to
remove plate voltage. A disadvantage of this
biasing system is that the cathode r.f. connection
to ground depends upon a bypass capacitor. From
the consideration of v.h.f. harmonics and sta-
bility with high-perveance tubes, it is preferable
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to make the cathode-to-ground impedance as
close to zero as possible.

Screen Voltage

For c.w. operation, and under certain condi-
tions of phone operation (see amplitude-modula-
tion chapter), the screen may be operated from
a power supply of the same type used for plate
supply, except that voltage and current ratings
should be appropriate for screen requirements.
The screen may also be operated through a series
resistor or voltage-divider from a source of
higher voltage, such as the plate-voltage supply,
thus making a separate supply for the screen
unnecessary. Certain precautions are necessary,
depending upon the method used.

It should be kept in mind that screen current
varies widely with both excitation and loading.
If the screen is operated from a fixed-voltage
source, the tube should never be operated with-
out plate voltage and load, otherwise the screen
may be damaged within a short time. Supplying
the screen through a series dropping resistor
from a higher-voltage source, such as the plate
supply, affords a measure of protection, since the
resistor causes the screen voltage to drop as the
current increases, thereby limiting the power
drawn by the screen. However, with a resistor,
the screen voltage may vary considerably with
excitation, making it necessary to check the volt-
age at the screen terminal under actual operating
conditions to make sure that the screen voltage
is normal. Reducing excitation will cause the
screen current to drop, increasing the voltage;
increasing excitation will have the opposite ef-
fect. These changes are in addition to those
caused by changes in bias and plate loading, so
if a screen-grid tube is operated from a series
resistor or a voltage divider, its voltage should
be checked as one of the final adjustments after
excitation and loading have been set.

An approximate value for the screen-voltage
dropping resistor may be obtained by dividing
the voltage drop required from the supply volt-
age (difference between the supply voltage and
rated screen voltage) by the rated screen current
in decimal parts of an ampere. Some further ad-
justment may be necessary, as mentioned above,
so an adjustable resistor with a total resistance
above that calculated should be provided.

Protecting Screen-Grid Tubes

Screen-grid tubes cannot be cut off with bias
unless the screen is operated from a fixed-voltage
supply. In this case the cut-off bias is approxi-
mately the screen voltage divided by the amplifi-
cation factor of the screen. This figure is not
always shown in tube-data sheets, but cut-off
voltage may be determined from an inspection of
tube curves, or by experiment.

When the screen is supplied from a series
dropping resistor, the tube can be protected by
the use of a clamper tube, as shown in Fig. 6-18.
The grid-leak bias of the amplifier tube with
excitation is supplied also to the grid of the
clamper tube. This is usually sufficient to cut off
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Fig. 6-18—Screen clomper circuit for protecting
screen-grid power tubes. The VR tube is needed only
for complete cut-off.

the clamper tube. However, when excitation is
removed, the clamper-tube bias falls to zero and
it draws enough current through the screen drop-
ping resistor usually to limit the input to the
amplifier to a safe valie. If complete screen-
voltage cut-off is desired, a VR tube may be in-
serted in the screen lead as shown. The V' R-tube
voltage rating should be high enough so that it
will extinguish when excitation is removed.

FEEDING EXCITATION TO THE GRID

The required r.f. driving voltage is supplied
by an oscillator generating a voltage at the de-
sired frequency, either directly or through inter-
mediate amplifiers or frequency multiplicrs.

As explained in the chapter on vacuum-tube
fundamentals, the grid of an amplifier operating
under Class C conditions must have an exciting
voltage whose peak value exceeds the negative
biasing voltage over a portion of the excitation
cycle. During this portion of the cycle, current
will low in the grid-cathode circuit as it does in
a diode circuit when the plate of the diode is
positive in respect to the cathode. This requires
that the r.f. driver supply power. The power re-
quired to develop the required peak driving
voltage across the grid-cathode impedance of
the amplifier is the r.f. driving power.

The tube tables give approximate figures for
the grid driving power required for each tube
under various operating conditions. These fig-
ures, however, do not include circuit losses. In
general, the driver stage for any Class C ampli-
fier should be capable of supplying at least three
times the driving power shown for typical oper-
ating conditions at frequencies up to 30 Mc,
and fromn three to ten times at higher {requencies.

Since the d.c. grid current relative to the bias-
ing voltage is related to the peak driving voltage,
the d.c. grid current is commonly used as a con-
venient indicator of driving conditions. A driver
adjustment that results in rated d.c. grid current
when the d.c. bias is at its rated value, indicates
proper excitation to the amplifier when it is
fully loaded.

In coupling the grid input circuit of an ampli-
fier to the output circuit of a driving stage the
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Fig. 6-19—Coupling excita-
SWR tion to the grid of an r.f.
[ o o4 L, ;é R power amplifier by means
Ls oc L4 Ce of a low-impedance coaxial
line.
C3 Ca
GNE: o AL~

Cis, Cs, Ly, Ls—See corresponding components in Fig. 6-10.

Cz:—Amplifier grid tank capacitor—see text and Fig. 6-

C4~—0.001-uf. disk ceramic.

L;—To resonate at operating frequency with C;. See LC
use ARRL Lightning Calculator.

20 for capacitance, Fig. 6-34 for voltage rating.

chart inductance formula in electrical-laws chapter, or

Li—Reactance equal to line impedance—see reactance chart and inductance formula in electrical-laws chapter,

or use ARRL Lightning Calculator,

R is used to simulate grid impedance of the amplifie
ance bridge, is used. See formula in text fa
inserted only while line is made flat.

objective is to load the driver plate circuit so that
the desired amplifier grid excitation is obtained
without exceeding the plate-input ratings of the
driver tube.

Driving Impedance

The grid-current flow that results when the
grid is driven positive in respect to the cathode
over a portion of the excitation cycle represents
an average resistance across which the exciting
voltage must be developed by the driver. In
other words, this is the load resistance into which
the driver plate circuit must be coupled. The ap-
proximate grid input resistance is given by :

Input impedance (ohms)
driving power (watts)
d.c. grid current (ma.)?

X 620,000

For normal operation, the driving power and grid
current may be taken from the tube tables,

Since the grid input resistance is a matter of a
few thousand ohms, an impedance step-down is
necessary if the grid is to be fed from a low-
impedance transmission line, This can be done
by the use of a tank as an impedance-transform-
ing device in the grid circuit of the amplifier as
shown in Fig. 6-19. This coupling system may be
considered either as simply a means of obtaining
mutual inductance between the two tank coils, or
as a low-impedance transmission line. If the line
is longer than a small fraction of a wave length,
and if a s.w.r. bridge is available, the line is more
easily handled by adjusting it as a matched trans-
mission line.

Inductive Link Coupling with Flat Line

In adjusting this type of line, the object is to
make the s.w.r. on the line as low as possible
over as wide a band of frequencies as possible so
that power can be transferred over this range
without retuning. It is assumed that the output
coupling considerations discussed earlier have
been observed in connection with the driver plate

r when a low-power s.w.r. indicator, such as a resist-
r calculating value. Standing-wave indicator SWR is

circuit. So far as the amplifier grid circuit is
concerned, the controlling factors are the Q of
the tuned grid circuit, L2Co, (see Fig. 6-20) the
inductance of the coupling coil, L4, and the de-
gree of coupling between L2 and L4 Variable
coupling between the coils is convenient, but not
strictly necessary if one or both of the other
factors can be varied, An s.w.r. indicator (shown
as “SWR?” in the drawing) is essential. An indi-
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D.C. GRID CURRENT (Ma)?

Fig. 6-20—Chart showing required grid tank capaci-
tance for a Q of 12. To use, divide the driving power
in watts by the square of the d.c. grid current in
milliamperes and proceed as described under Fig-
6-9. Driving power and grid current may be taken
from the tube tables. When a split-stator capacitor
is used in a balanced grid circuit, the capacitance
of each section may be half that shown.
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cator such as the “Micromatch” (a commercially
available instrument) may be connected as shown
and the adjustments made under actual operating
conditions; that is, with full power applied to
the amplifier grid.

Assuming that the coupling is adjustable, start
with a trial position of L4 with respect to Le, and
adjust Ce for the lowest s.w.r. Then change the
coupling slightly and repeat. Continue until the
s.w.r. is as low as possible; if the circuit con-
stants are in the right region is should not be
difficult to get the s.w.r. down to 1 to 1. The Q
of the tuned grid circuit should be designed to
be at least 10, and if it is not possible to get a
very low s.w.r. with such a grid circuit the prob-
able reason is that Lj is too small. Maximum
coupling, for a given degree of physical coupling
will occur when the inductance of Ly is such that
its reactance at the operating frequency is equal
to the characteristic impedance of the link line.
The reactance can be calculated as described in
the chapter on electrical fundamentals if the
inductance is known; the inductance can either
be calculated from the formula in the same
chapter or measured as described in the chapter
on measurenients. '

Once the s.w.r. has been brought down to 1 to
1, the frequency should be shifted over the band
so that the variation in s.w.r, can be observed,
without changing C2 or the coupling between Lo
and Lg4. If the s.w.r. rises rapidly on either side of
the original frequency the circuit can be made
“flatter” by reducing the Q of the tuned grid cir-
cuit. This may be done by decreasing C2 and cor-
respondingly increasing Ls to maintain reso-
nance, and by tightening the coupling between L2
and L4, going through the same adjustment
process again. It is possible to set up the system
so that the s.w.r. will not exceed 1.5 to 1 over, for
example, the entire 7-Mc. band and proportion-
ately on other bands. Under these circumstances
a single setting will serve for work anywhere in
the band, with essentially constant power trans-
fer from the line to the power-amplifier grids.

If the coupling between L2 and L4 is not ad-
justable the same result may be secured by vary-
ing the L/C ratio of the tuned grid circuit — that
is, by varying its Q. If any difficulty is encoun-
tered it can be overcome by changing the number
of turns in Ly until a match is secured. The two
coils should be tightly coupled.

When a resistance-bridge type s.w.r, indicator
(see measurements chapter) is used it is not
possible to put the full power through the line
when making adjustments. In such case the oper-
ating conditions in the amplified grid circuit can
be simulated by using a carbon resistor (14 or
1 watt size) of the same value as the calculated
amplifier grid impedance, connected as indicated
by the arrows in Fig. 6-19. In this case the ampli-
fier tube must be operated “cold”— without fila-
ment or heater power. The adjustment process
is the same as described above, but with the
driver power reduced to a value suitable for
operating the s.w.r. bridge.

When the grid coupling system has been ad-
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justed so that the s.w.r. is close to 1 to 1 over the
desired frequency range, it is certain that the
power put into the link line will be delivered to
the grid circuit. Coupling will be facilitated if the
line is tuned as described under the earlier sec-
tion on output coupling systems,

Link Feed with Unmatched Line

When the system is to be treated without re-
gard to transmission-line effects, the link line
must not offer appreciable reactance at the oper-
ating frequency. Any appreciable reactance will
in effect reduce the coupling, making it impos-
sible to transfer sufficient power from the driver
to the amplifier grid circuit. Coaxial cables es-
pecially have considerable capacitance for even
short lengths and it may be more desirable to
use a spaced line, such as Twin-Lead, if the
radiation can be tolerated.

The reactance of the line can be nullified only
by making the link resonant. This may require
changing the number of turns in the link coils,
the length of the line, or the insertion of a tun-
ing capacitance. Since the s.w.r. on the link line
may be quite high, the line losses increase be-
cause of the greater current, the voltage increase
may be sufficient to cause a breakdown in the in-
sulation of the cable and the added tuned circuit
makes adjustment more critical with relatively
small changes in frequency.

These troubles may not be encountered if the
link line is kept very-short for the highest fre-
quency. A length of 5 feet or more may be tol-
erable at 3.5 Mc., but a length of a foot at 28 Mc.
may be enough to cause serious effects on the
functioning of the system,

Adjusting the coupling in such a system must
necessarily be largely a matter of cut and try.
If the line is short enough so as to have negligi-
ble reactance, the coupling between the two tank
circuits will increase within limits by adding
turns to the link coils, or by coupling the link
coils more tightly, if possible, to the tank coils.
If it is impossible to change either of these, a
variable capacitor of 300 puf. may be connected
in series with or in parallel with the link coil at
the driver end of the line, depending upon which
connection is the most effective,

If coaxial line is used, the capacitor should be
connected in series with the inner conductor. If
the line is long enough to have appreciable react-
ance, the variable capacitor is used to resonate
the entire link circuit.

The size of the link coils and the length of the
line, as well as the size of the capacitor, will
affect the resonant frequency, and it may take an
adjustment of all three before the capacitor will
show a pronounced effect on the coupling.

When the system has been made resonant,
coupling may be adjusted by varying the link
capacitor.

Simple Capacitive Interstage Coupling

The capacitive system of Fig. 6-21A is the
simplest of all coupling systems. In this circuit,
the plate tank circuit of the driver, C1L,, serves
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Fig. 6-21—Capacitive-coupled amplifiers.
A—Simple capacitive coupling. B—Pi-sec-
tion coupling.
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Ci~Driver plate tank capacitor—see text and Fig. 6-9 for capacitance, Fig. 6-33 for voltage rating.

C:—Coupling capacitor—50 to 150 upf. mica, as necessary for desired coupling. Yoltage rating sum of driver
plate and amplifier biasing voltages, plus safety factor.

Cs—Driver plate bypass capacitar—0.001-p#f. disk ceramic or mica. Voltage rating same as plate voltage.

Ci—Grid bypass—0.001-u#f. disk ceramic.
Cs—Heater bypass—0.001.uf. disk ceramic.

Co—Driver plate blocking capacitor—0.001-u#f. disk ceramic or mica. Voltage rating same as Ca.

C:—Pi-section input capacitor—see text referring to Fig. 6-12 for capacitance. Voitage rating—see Fig. 6-33A.

Cs—Pi-section output capacitor—100-puf. mica. Voltage rating same as driver plate voltage plus safety factor.

Li—To resonate at operating frequency with Ci. See LC chart and inductance formula in electrical-laws chapter,
or use ARRL Lightning Calculator.

L,—Pi-section inductor—See Fig. 6-12. Approx. same as L;.

RFCy—Grid r.f. choke—2.5-mh.
RFC;—Driver plate r.f. choke—2.5 mh.

also as the grid tank of the amplifier. Although it
is used more frequently than any other system,
it is less flexible and has certain limitations that
must be taken into consideration.

The two stages cannot be separated physically
any appreciable distance without involving loss
in transferred power, radiation from the cou-
pling lead and the danger of feedback from this
lead. Since both the output capacitance of the
driver tube and the input capacitance of the
amplifier are across the single circuit, it is some-
times difficult to obtain a tank circuit with a
sufficiently low Q to provide an efficient circuit
at the higher frequencies. The coupling can be
varied by altering the capacitance of the coupling
capacitor, C2. The driver load impedance is the
sum of the amplifier grid resistance and the
reactance of the coupling capacitor in series, the
coupling capacitor serving simply as a series
reactor. The driver load resistance increases with
a decrease in the capacitance of the coupling
capacitor.,

When the amplifier grid impedance is lower
than the optimum load resistance for the driver,
a transforming action is possible by tapping the
grid down on the tank coil, but this is not recom-

mended because it invariably causes an increase
in v.h.f. harmonics and sometimes sets up a para-
sitic circuit.

So far as coupling is concerned, the Q of the
circuit is of little significance. However, the other
considerations discussed earlier in connection
with tank-circuit Q should be observed.

Pi-Network Interstage Coupling

A pi-section tank circuit, as shown in Fig.
6-21B, may be used as a coupling device between
screen-grid amplifier stages. The circuit can also
be considered a coupling arrangement with the
grid of the amplifier tapped down on the circuit
by means of a capacitive divider. In contrast to
the tapped-coil method mentioned previously, this
system will be very effective in reducing v.h.f.
harmonics, because the output capacitor, Cg, pro-
vides a direct capacitive shunt for harmonics
across the amplifier grid circuit.

To be most effective in reducing v.h.f. har-
monics, Cg should be a mica capacitor connected
directly across the tube-socket terminals. Tap-
ping down on the circuit in this manner also
helps to stabilize the amplifier at the operating
frequency because of the grid-circuit loading
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provided by Cs. For the purposes both of sta-
bility and harmonic reduction, experience has
shown that a value of 100 uuf. for Cs usually is
sufficient. In general, C; and Lo should have
values approximating the capacitance and in-
ductance used in a conventional tank circuit.
A reduction in the inductance of Lo results in an
increase in coupling because C; must be in-
creased to retune the circuit to resonance. This
changes the ratio of C7 to Cg and has the effect of
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moving the grid tap up on the circuit. Since the
coupling to the grid is comparatively loose under
any condition, it may be found that it is impos-
sible to utilize the full power capability of the
driver stage. If sufficient excitation cannot be ob-
tained, it may be necessary to raise the plate volt-
age of the driver, if this is permissible. Other-
wise a larger driver tube may be required. As
shown in Fig. 6-21B, parallel driver plate feed
and amplifier grid feed are necessary.

R.F. POWER AMPLIFIER CIRCUITRY

STABILIZING AMPLIFIERS

A straight amplifier operates with its input and
output circuits tuned to the same frequency.
Therefore, unless the coupling between these two
circuits is brought to the necessary minimum, the
amplifier will oscillate as a tuned-plate tuned-grid
circuit. Care should be used in arranging com-
ponents and wiring of the two circuits so that
there will be negligible opportunity for coupling
external to the tube itself. Complete shielding
between input and output circuits usually is re-
quired. All r.f. teads should be kept as short as
possible and particular attention should be paid
to the r.f. return paths from plate and grid tank
circuits to cathode. In general, the best arrange-
ment is one in which the cathode connection to
ground, and the plate tank circuit are on the same
side of the chassis or other shielding. The “hot”
lead from the grid tank (or driver plate tank)
should be brought to the socket through a hole
in the shielding. Then when the grid tank capaci-
tor or bypass is grounded, a return path through
the hole to cathode will be encouraged, since
transmission-line characteristics are simulated.

A check on external coupling between input
and output circuits can be made with a sensitive
indicating device, such as the one diagrammed in
Fig. 6-22. The amplifier tube is removed from
its socket and if the plate terminal is at the

XTAL

LINK

D

Fig. 6-22—Circuit of sensitive neutralizing indicator.

Xtal is @ 1N34 crystal detector, MA a 0-1 direct-

current milliammeter and C a 0.001-u#f. mica bypass
capacitor.

socket, it should be disconnected. With the driver
stage running and tuned to resonance, the indi-
cator should be coupled to the output tank coil
and the output tank capacitor tuned for any in-
dication of r.f. feedthrough. Experiment with
shielding and rearrangement of parts will show
whether the isolation can be improved.

Screen-Grid Tube Neutralizing Circuits
The plate-grid capacitance of screen-grid tubes
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Fig. 6-23—Screen-grid nevtralizing circvits. A—Induc-
) tive neutralizing. B-C—Capacitive nevtraliz-

ing.

C.—Grid bypass capacitor—approx. 0.001-gf. mica.
Voltage rating same as biasing voltage in
B, same as driver plate voltage in C.

C.—Neutralizing capacitor—approx. 2 to 10 uuf.—
see text. Voltage rating same as amplifier
plate voltage for c.w., twice this valve for
plate modulation.

Li, L.—Neutralizing link—usuolly a turn or two will be
sufficient,

T




Neutralizing

is reduced to a fraction of a micromicrofarad by
the interposed grounded screen. Nevertheless,
the power sensitivity of these tubes is so great
that only a very small amount of feedback is
necessary to start oscillation. To assure a stable
amplifier, it is usually necessary to load the grid
circuit, or to use a neutralizing circuit.

Fig. 6-23A shows how a screen-grid amplifier
may be neutralized by the use of an inductive link
line coupling the input and output tank circuits
in proper phase. If the initial connection proves
to be incorrect, connections to one of the link
coils should be reversed. Neutralizing is ad-
justed by changing the distance between the
link coils and the tank coils. In the case of ca-
pacitive coupling between stages, one of the link
coils will be coupled to the plate tank coil of the
driver stage.

A capacitive neutralizing system for screen-
grid tubes is shown in Fig. 6-23B. Ca is the
neutralizing capacitor. The capacitance should
be chosen so that at some adjustment of Cp,

Co _ Tube grid-plate capacitance (or Cgp)
C1 Tube input capacitance (or Cyy)

The tube interelectrode capacitances Cg and
Cix are given in the tube tables in the last chapter.
The grid-cathode capacitance must include all
strays directly across the tube capacitance, in-
cluding the capacitance of the tuning-capacitor
stator to ground. This may amount to 5 to 20
ppf. In the case of capacitance coupling, as
shown in Fig. 6-23C, the output capacitance of
the driver tube must be added to the grid-
cathode capacitance of the amplifier in arriving
at the value of Cs. If C2 works out to an im-
practically large or small value, C; can be
changed to compensate by using combinations of
fixed mica capacitors in parallel.

Nevutralizing Adjustment

The procedure in neutralizing is essentially
the same for all types of tubes and circuits. The
filament of the amplifier tube should be lighted
and excitation from the preceding stage fed to
the grid circuit. Both screen and plate voltages
should be disconnected at the transmitter ter-
minals.

The immediate obhjective of the neutralizing
process is reducing to a minimum the r.{. driver
voltage fed from the input of the amplifier to
its output circuit through the grid-plate capac-
itance of the tube. This is done by adjusting
carefully, bit by bit, the neutralizing capacitor
or link coils until an r.{. indicator in the output
circuit reads minimum.

The device shown in Fig. 6-22 makes a sensitive
neutralizing indicator. The link should be coupled
to the output tank coil at the low-potential or
“ground” point. Care should be taken to make
sure that the coupling is loose enough at all
times to prevent burning out the meter or the
rectifier. The plate tank capacitor should be re-
adjusted for maximum reading after each change
in neutralizing.
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The grid-current meter may also be used as a
neutralizing indicator. With plate and screen
voltages removed as described above, there will
be a change in grid current as the plate tank
circuit is tuned through resonance. The neutral-
izing capacitor should be adjusted until this de-
flection is brought to a minimum. As a final ad-
justment, plate and screen voltages should be
applied and the neutralizing capacitance adjusted
to the point where minimum plate current, maxi-
mum grid current and maximum screen current
occur simultaneously. An increase in grid current
when the plate tank circuit is tuned slightly on
the high-frequency side of resonance indicates
that the neutralizing capacitance is too small, If
the increase is on the low-frequency side, the
neutralizing capacitance is too large. When neu-
tralization is complete, there should be-a slight
decrease in grid current on either side of res-
onance,

Grid Loading

The use of a neutralizing circuit may often be
avoided by loading the grid circuit if the driving
stage has some power capability to spare. Load-
ing by tapping the grid down on the grid tank
coil (or the plate tank coil of the driver in the
case of capacitive coupling), or by a resistor
from grid to cathode is effective in stabilizing an
amplifier, but either device may increase v.h.f.
harmonics. The best loading system is the use of
a pi-section filter, as shown in Fig. 6-21B. This
circuit places a capacitance directly between grid
and cathode. This not only provides the desirable
loading, but also a very effective capacitive short
for v.h.f. harmonics. A 100-gpf. mica capacitor
for Cg, wired directly between tube terminals,
will usually provide sufficient loading to stabilize
the amplifier.

V.H.F. Parasitic Oscillation

Parasitic oscillation in the v.h.f. range will
take place in almost every r.f. power amplifier.
To test for v.h.f. parasitic oscillation, the grid
tank coil (or driver tank coil in the case of ca-
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Fig. 6-24—A—Usual parasitic circuit. B—Resistive load-
ing of parasitic circuit. C—Inductive coupling of
loading resistance into parasitic circuit,
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pacitive coupling) should be short-circuited with
a clip lead. This is to prevent any possible t.g.t.p.
oscillation at the operating frequency which
might lead to confusion in identifying the para-
sitic. Any fixed bias should be replaced with a
grid leak of 10,000 to 20,000 ohms. All load on
the output of the amplifier should be discon-
nected. Plate and screen voltages should be re-
duced to the point where the rated dissipation is
not exceeded. If a Variac is not available, volt-
age may be reduced by a 115-volt lamp in series
with the primary of the plate transformer.

With power applied only to the amplifier under
test, a search should be made by adjusting the
input capacitor to several settings, including
minimum and maximum, and turning the plate
capacitor through its range for each of the grid-
capacitor settings. Any grid current, or any dip
or flicker in plate current at any point, indi-
cates oscillation. This can be confirmed by an
indicating absorption wavemeter tuned to the
frequency of the parasitic and held close to the
plate lead of the tube.

The heavy lines of Fig. 6-24A show the usual
parasitic tank circuit, which resonates, in most
cases, between 150 and 200 Mec. For each type of
tetrode, there is a region, usually below the para-
sitic frequency, in which the tube will be self-
neutralized. By adding the right amount of in-
ductance to the parasitic circuit, its resonant
frequency can be brought down to the frequency
at which the tube is self-neutralized. However,
the resonant frequency should not be brought
down so low that it falls ctose to TV Channel 6
(88 Mc.). From the consideration of TVI, the
circuit may be loaded down to a frequency not
lower than 100 Mc. If the self-neutralizing fre-
quency is below 100 Mc,, the circuit should be
loaded down to somewhere between 100 and 120
Mc. with inductance. Then the parasitic can be
suppressed by loading with resistance, as shown
in Fig. 6-24B. A coil of 4 or 5 turns, %4 inch in
diameter, is a good starting size. With the tank
capacitor turned to maximum capacitance, the
circuit should be checked with a g.d.o. to make
sure the resonance is above 100 Mc. Then, with
the shortest possible leads, a noninductive 100-
ohm 1-watt resistor should be connected across
the entire coil. The amplifier should be tuned up
to its highest-frequency band and operated at
low voltage. The tap should be moved a little at
a time to find the minimum number of turns re-
quired to suppress the parasitic. Then voltage
should be increased until the resistor begins to
feel warm after several minutes of operation,
and the power input noted. This input should be
compared with the normal input and the power
rating of the resistor increased by this propor-
tion ; i.e, if the power is half normal, the wattage
rating should be doubled. This increase is best
made by connecting 1-watt carbon resistors in
parallel to give a resultant of about 100 ohms.
As power input is increased, the parasitic may
start up again, so power should be applied only
momentarily until it is made certain that the
parasitic 1s still suppressed. If the parasitic starts
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up again when voltage is raised, the tap must be
moved to include more turns. So long as the
parasitic is suppressed, the resistors will heat up
only from the operating-frequency current.

Since the resistor can be placed across only
that portion of the parasitic circuit represented
by L,, the latter should form as large a portion
of the circuit as possible. Therefore, the tank
and bypass capacitors should have the lowest
possible inductance and the leads shown in heavy
lines should be as short as possible and of the
heaviest practical conductor. This will permit L,
to be of maximum size without tuning the cir-
cuit below the 100-Mc. limit.

Another arrangement that has been used suc-
cessfully is shown in Fig. 6-24C. A small turn
or two is inserted in place of L, and this is cou-
pled to a circuit tuned to the parasitic frequency
and loaded with resistance. The heavy-line circuit
should first be checked with a g.d.o. Then the
loaded circuit should be tuned to the same fre-
quency and coupled in to the point where the
parasitic ceases. The two coils can be wound on
the same form and the coupling varied by sliding
one of them. Slight retuning of the loaded circuit
may be required after coupling. Start out with
low power as before, until the parasitic is sup-
pressed. Since the loaded circuit in this case car-
ries much less operating-frequency current, a
single 100-ohm 1-watt resistor will often be suf-
ficient and a 30-guf. mica trimmer should serve
as the tuning capacitor, Cp.

Low-Frequency Parasitic Oscillation

The screening of most transmitting screen-grid
tubes is sufficient to prevent low-frequency para-
sitic oscillation caused by resonant circuits set up
by r.f. chokes in grid and plate circuits. Should
this type of oscillation (usually between 200 and
1200 kc.) occur, see paragraph under triode am-
plifiers.

PARALLEL-TUBE AMPLIFIERS

The circuits for parallel-tube amplifiers are the
same as for a single tube, similar terminals of
the tubes being connected together. The grid im-
pedance of two tubes in parallel is half that of a
single tube. This means that twice the grid tank
capacitance shown in Fig. 6-20 should be used
for the same Q.

The plate load resistance is halved so that the
plate tank capacitance for a single tube (Fig.
6-10) also should be doubled. The total grid cur-
rent will be doubled, so to maintain the same grid
bias, the grid-leak resistance should be half that
used for a single tube. The required driving
power is doubled. The capacitance of a neutral-
izing capacitor, if used, should be doubled and
the value of the screen dropping resistor should
be cut in half.

In treating parasitic oscillation, it is often
necessary to use a choke in each plate lead,
rather than one in the common lead to avoid
building in a push-pull type of v.h.f. circuit, a
factor in obtaining efficient operation at higher
frequencies.
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. PUSH-PULL AMPLIFIERS
) N “#~
¢
widely used at 50 Mc. and higher.
(a)

Basic push-pull circuits are shown in Fig.
6-26C and D. Amplifiers using this circuit are
cumbersome to bandswitch and consequently are
not very popular below 30 Mc. However, since

ar the push-pull configuration places tube input
I I and output capacitances in series, the circuit is

TRIODE AMPLIFIERS

Circuits for triode amplifiers are shown in
Fig. 6-26. Neglecting references to the screen,
all of the foregoing information applies equally
I well to triodes. All triode straight amplifiers
must be neutralized, as Fig. 6-26 indicates. From

the tube tables, it will be seen that triodes require
arc% aFc§
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considerably more driving power than screen-
I I grid tubes. However, they also have less power

sensitivity, so that greater feedback can be tol-
Fr”_‘ erated without the danger of instability.

o Low-Frequency Parasitic Oscillation

* o U= ‘When r.f. chokes are used in both grid and
plate circuits of a triode amplifier, the split-
stator tank capacitors combine with the r.f.
chokes to form a low-frequency parasitic circuit,
unless the amplifier circuit is arranged to prevent

Fig. 6-25—When a pi-network output circuit is used

with a triode, a balanced grid circuit must be pro-

vided for neutralizing. A—Inductive-link input, B—
Capacitive input caupling.
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Fig. 6-26—Triade amplifier circuits. A—Link coupling, single tube. B—Capacitive coupling, single tube. C—Link
coupling, push-pull. D—Capacitive coupling, push-pull. Aside from the neutralizing circuits, which are manda-
tory with triodes, the circuits are the same as for screen-grid tubes, and should have the same values through-
out. The neutralizing capacitor, Cy, should have a capacitance somewhat greater than the grid-plate capaci-
tance of the tube. Voltage rating should be twice the d.c. plate valtage for c.w., or four times for plate
modulation, plus safety factor. The resistance R; should be at least 100 ohms and it may consist of part or
preferably all of the grid leak. Far other component values, see similar screen-grid diagrams.
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Fig. 6-27—A—Graunded-grid triade input circvit. B—Tetrade input circvit with grid and screen directly in
parallel. C—Tetrade circvit with d.c. valtage applied ta the screen. Plate circvits are canventianal.

it. In the circuit of Fig. 6-26B, the amplifier grid
is series fed and the driver plate is parallel fed.
For low frequencies, the r.f. choke in the driver
plate circuit is shorted to ground through the
tank coil. In Figs. 6-26C and D, a resistor is sub-
stituted for the grid r.f. choke. This resistance
should be at least 100 ohms. If any grid-leak re-
sistance is used for biasing, it should be substi-
tuted for the 100-ohm resistor.

Triode Amplifiers with Pi-Network Output

Pi-network output tanks, designed as de-
scribed earlier for screen-grid tubes, may also be
used with triodes. However, in this case, a bal-
anced input circuit must be provided for neu-
tralizing. Fig. 6-25A shows the circuit when
inductive-link input coupling is used, while B
shows the circuit to be used when the amplifier
is coupled capacitively to the driver. Pi-network
circuits cannot be used in both input and output
circuits, since no means is provided for neu-
tralizing.

GROUNDED-GRID AMPLIFIERS

Fig.6-27 A shows the input circuit of a grounded-
grid triode amplifier. In configuration it is sim-
ilar to the conventional grounded-cathode circuit
except that the grid, instead of the cathode, is at
ground potential. An amplifier of this type is
characterized by a comparatively low input im-
pedance and a relatively high driver-power re-
quirement. The additional driver power is not
consumed in the amplifier but is “fed through”
to the plate circuit where it combines with the
normal plate output power. The total r.f. power
output is the sum of the driver and amplifier out-
put powers less the power normally required to
drive the tube in a grounded-cathode circuit.

Positive feedback is from plate to cathode
through the plate-cathode, or plate-filament,
capacitance of the tube. Since the grounded grid
is interposed between the plate and cathode, this
capacitance is very small, and neutralization
usually is not necessary.

A disadvantage of the grounded-grid circuit is
that the cathode must be isolated for r.f. from
ground. This presents a practical difficulty espe-
cially in the case of a filament-type tube whose
filament current is large. Another disadvantage
in plate-modulated phone operation is that the
driver power fed through to the output is not
modulated.

The chief application for grounded-grid ampli-
fiers in amateur work at frequencies below 30
Mec. is in the case where the available driving
power far exceeds the power that can be used in
driving a conventional grounded-cathode am-
plifier.

D.c. electrode voltages and currents in
grounded-grid triode-amplifier operation are the
same as for grounded-cathode operation. Ap-
proximate values of driving power, driving im-
pedance, and total power output in Class C
operation can be calculated as follows, using in-
formation normally provided in tube data sheets.
R.m.s. values are of the fundamental components:

Ey = r.m.s. value of r.f. plate voltage

d.c. plate volts -+ d.c. bias volts —
peak r.f. grid volts

1.41
Iy = r.m.s. value of r.f. plate current
- rated power output watts
Ep
Eg = r.m.s. value of grid driving voltage

- peak r.f. grid volts
1.41

Iy = r.m.s. value of r.f. grid current

_ rated driving power watls

Eg
Then,
Driving power (waltts) = Eg (Ip + Iy)
Driving impedance (ohms) = zi—gl—p

Power fed through from driver stage (watts)= Eglp
Total power output (watts) = Iy (Eg + Ep)

Screen-grid tubes are also used sometimes in
grounded-grid amplifiers. In some cases, the
screen is simply connected in parallel with the
gr