










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TABLE II1—-6.3-VOLT GLASS TUBES WITH OCTAL IASIS

22

(For G and “GT“-type tubes not listed here, sas equivalent type in Tables Il and VINI; ch and will be similar)
FE A e s B £l :

Type Name 5; Base i £ £ o § £ = 5 5
F] 5 % al ug §£ § & e .% é ég 8 g ’3-3'
=3 V. |Amp.J Cn |Con | Cov | g3 | &5 | 48| 4% | 22 | 28 | £3 | ES 5 £3

N Outer edge of any of the three illuminated areas displaced Ys in. min. outward with +5
GALTET | Election-Ray Indicator | — | 8CH 1 63 | 015 | —  — | — | yue'yg I%s electrzde Similar inward disp, with —5 \Eolts No/“pattern with —6 voits g:d
Dual Diode —
SAQTGT High-u Triode — | 8CK [ 63 | 03 28 32 3 20 | -2 — — 23 | 4K 1600 _70 — -
6ARG Beam Pent. — [ 6BQ {63 |12 11 7 0.55 250 | -225 | 2% 5 17 21K 5400 — — —
Dual Diode —
SAR76T | Remote Pent. — | IDE [ 63 | 03 5.5 75 ) 0003 | 250 | -2 100 18 7 1.2 meg. | 2500 - — —
sastea | o TvinTriode— | ) gep |63 f25 | 65| 22|78 s e | ~ | — f15 | eamk| 0 | 2 | — | —
SAUSGT | Beam Pwr. Amp.? 10 { 60K [ 63 | 1.25 | 113 7 0.5 115 | -20 175 6.8 60 6K 5600 — — —
6AVSGA | Beam Pwr. Amp.3 11 1 6CK [ 63 [ 1.2 14 7 0.5 250 [-225 | 150 2.1 55 20K 5500 — — —
8BG6GA | Beam Pwr. Amp® 20 | 58T 63 [ 09 11 6 0.8 250 [ -1 250 4 5 25K 6000 — — —
GBLTGTA | Medium-y Dual Tride' | — | 88D | 63 | 15 | 44 | 09 [6 [ 20 [ 9 | — | — | @ | 2IK[ 700 | 15 — =
SBUSGTE | geam pwr. Amp.3 oM 6312 |15 | 7 105 | 2@ |25 180 | 21 ) 5 | WSk ) s | - - -
6BX7GT | Dual Trioge! — | 8D | 63 | 15 5 34 | 42 250 | 390* — — 42 1.3K 7600 10 — —
6CBSA Bsam Pwr. Amp.2 26 [ 86D | 63 [ 25 22 10 04 175 [-30 175 6 90 5K 8800 — — —
B6CD6GA | Beam Pwr. Amp.? 20 | 5BT 63 125 28 95 | 08 175 [-30 175 5.5 75 1.2 7700 — —_ —
6CK4 Low-u Triode — [ 8B 63 | 125 8 18 § 65 550 [ -2 — — 55 10K 6500 6.7 — —
6CLS Beam Pwr. Amp.3 25 | 86D [ 63 | 25 20 115 | 07 175 | -40 175 7 90 6K 6500 — — —
[[AT] Beam Pwr. Amp.3 11 [ 6AM | 63 | 12 15 7 0.55 250 | 225 [ 150 2.1 55 20K 5500 — — —
6DGBGT | Beam Pwr. Amp. — |1 63 | 1.2 — — — 200 [ 180* 125 85 | 47 28K 8000 — 4K 38
6DNE Beam Pwr. Pent3 15 | 58T | 63 [ 25 2 115 { 08 125 [ -18 125 6.3 70 4K 9000 — — —
Dissimilar 22 07 i 4 3% | -8 — — [ 9K 2500 2 — —
SONT" | Dyal Triade — |80 B30 T s [ [ 95 — | — [ & [k [ 7w [ 15 — T =
6DQ5 Beam Pwr. Amp.? 24 | 8c 63 [ 25 23 il 0.5 175 | -25 125 5 110 5.5K 10.5K — — —
6DQ6B Beam Pwr. Amp.? 18 [ 8AM [ 63 | 1.2 15 7 0.55 250 | -225 | 150 24 75 20K 6600 — — —
[[T4] Twin Pwr. Pent.l 13.2] 8JP 63 | 152 | 11 5 0.6 300 | 120+ 250 15 80 — — — 9K2 12
6ES Electron Ray —Triode | — | 6R 63 ] 03 — — — 250 — — — — — — — — —
Dissimilar — 22 06 | 4 350 | -3 — — L5 34K 1900 65 — —
SEAT | Dl Triode S sl T T 0 0 3 I I - — T =
[[3{] Beam Pwr. Amp$ = 63 | 09 115 9 0.8. 250 | -18 250 2 50 — 5000 — — —
SEXS Beam Pwr. Amp.3 22 | 58T 63 |22 [ 2 85 11 | 175 |-30 175 33 67 8.5K 7700 — — —
BEYS Beam Pwr. Pent. — | 1AC 63 | 0.68 85 7 0.7 350 [ -175 ] 300 3 7] 60K 4400 — — —
8EZ5 Beam Pwir. Pent. — | 7AC 6.3 .8 9 7 0.6 35% | -20 300 35 | 43 50K 4100 — — —
6FHE Beam Pwr. Pent. — | BAM | 63 2 KE] [] 04 770 [-225 | 220 1.7 75 12K 6000 —_ — —
8GWE Beam Power Amp.? 17.5] 6AM |63 2 17 1 0.5 250 [-225] 150 21 70 15K 7100 - — —
6KBGT Pwr. Amp. Pent. — |18 63 | 04 5.5 6 0.5 35 [ -21 250 4/9 25/28 | 110K 2100 — 9K 45
6S8GT Triple-Diode — Triode | — [ 8CB 63 ] 03 1.2 5 2 20 [ -2 — — 91K 1100 | 100 — —
8SDIGT | Semi-Remote Pent. — | 8N 63 ] 03 9 7.5 100035 280 | -2 125 3 9.5 | 700K 4250 — — —
6SL76T High-4 Dual Triode! — [ 88D |63 ]03 34 38 | 28 %0 [ -2 — — 23 MK 1600 70 — —
ESN7GTB | Medium-u Dual Triode! | — [ 8BD | 63 [ 06 3 12 14 250 | -8 — —. 9 1.7K 2600 20 — —
SWBGT Beam Pwr. Amp. — |78 63 | 12 15 9 0.5 200 | 180* 126 | 2/85 | 46/47 | 28K 8000 — 1K 3.8
BYSGA Beam Pwr. Amp. — |18 63 {125 | 15 1 0.7 200 {14 135 | 2.2/9 | 61/66 18 3K 7100 — 2.6K [
1835 High-u: Dual Triode — |88 63 | 06 - — — 300 0 — — [6.6/54 — — — 12K2 104
6550 Power Pentode 3B |1 63 | 16 14 12 0.85 400 {165 { 225 18 105 27K 9000 - 3K 20
7027A Beam Pwr. Amp. — [ 8HY {63 ] 09 10 75 | 15 %0 | -30 350 192 [194 — 6000 — 6K2 50
7591 - Beam Pwr. Amp. 19 [ 8Ka | 63 | 08 10 5 0.25 50| 200% 400 22 94 — | = — 9K2 28
* Cathode resistor-ghms. 2 Plate-to-plate vaiue. $ Horz. Deflection Amp. 4 Micromhos.
-1 Per section. % Vert. Deflection Amp.
TABLE IV —6.3-VOLT LOCK-IN-BASE TUBES
For other lock-in-buse types see Tables V, Vi, and VI
Fil. or Capacitances ] ™ ]
’ . B Heater p.pf. : . . g § : § .
ype ame se 2 = ]
a0 " , , : - ag 8
o Jam | e [om [ o | 85|88 |38 | 5a |22 |82 |25 )82 | %4 |6
TA8 Octode Conv. 8U 63 | 015 15 9 0.15 25 | -3 100° 32 3 50K Anode grid 250 Volts max.!
1AHT Remote Cut-off Pent. [1] 63 | 0.5 7 65 | 0.005 [ 250 | 250* § 250 1.9 | 68 ] Imeg | 3300 — — —
TAKT Sharp Cut-off Pent. [1] 63 | 08 12 95 | 07 | 150 0 9% | 21 4] 11.5K 5500 — — -
187 Remote Cut-off Pent. [ 63 [ 015 5 [ 0007 | 250 ;| -3 100 L7 85 750K 1750 — — -
1c7 Sharp Cut-off Pent. 8V 63 | 0.15 55 65 1 0007 [ 250 | -3 100 0.5 2 2 meg. 1300 — — -
1E7 Dual Diode — Pent. BAE 63 | 03 46 5.5 | 0.005 | 250 | 330% 100 16 7.5 | 700K 1300 — — —
1F8 Medium-u Dual Triode? BBW 163 | 03 28 14 | 12 250 | 500% — — 6 145K | 3300 [1] — —
1K1 Dual Diode — High-y Triode 8BF 63 | 03 24 2 17 250 | -2 — — 23 | M4K 1600 70 — —
* Cathode resistor-ohms. 1 Through 20K resistor. 2 Each section, 3 Micramhos.
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TABLE V —1.5-VOLT FILAMENT

BATTERY TUBES

/

Fil. or Capacitances . @ ™ @
Heater pf. E E £8 E
Type Name ‘Base oS H H o ° 2 s = o .
28|l o8| . | 2. b= £ a2 vs | £8
Vo |Ame| On | Cou | G |23 5a |38 | 32 |22 | &8 | F3 | &2 | 38 |28
"TATGT | Pentagrid Conv. 7T | A 0] 7 110 105 | 0] 01 B1067% 108 60K Foo Aniode-grid = 90 Volls
1H5GT Diode High-x Triode 52 14 ] 0.05 1.1 46 1 1 90 0 — — 0.15 240K 275 65 — —
1LNS Sharp Cut-off Pent. 7A0 | 14 | 0.05 3 8 0.007 %0 0 90 0.35 16 jllmeg | 800 — — —
IN5GT RJ. Pentode 5Y 14 | 0.05 3 10 0.007 90 0 90 0.3 1.2 1.5 meg. 750 — — —
3E6 Sharp Cut-off Pent. 1c) 2811 0.05 5.5 [ 0.007 %0 0 30 1.2 29 325K 1700 — — —
1 Centei-tap filament permits 1.4 volt operation. 2 Micromhos
TABLE VI—SPECIAL RECEIVING TUBES
2 Fil. or Capacitances R a ™ a
=§ Heater pf. > E | 5% E
N — > i3 13 o 3 - o -
Type ame ';.g Base 23] o4 g E.i ‘2«' 5 §% ¥ 25 ,:“,'3
55| Vo [Amp.] Cin | Cout| G | 221 GF | 38 | GE |25 | 2@ | 82 | & | 3& |23
GAVI1 Triple Triode —| 12BY] 63 ] 06 1.9 1.5 12 250 | ~85 — — 10.5 17K 2200 17 — —
Dual Triode — — — 2% | -8 — ~ 10 7.2K ) 2500 18 -~ —
6810 . Dual Diode —| VBF |63 [ 06 Diode current for conti jon = 5 ma
({41 Triple Triode — 1 128Q | 63 | 06 16 | 03 17 25 | - — - 12 62.5K 1600 | 100 — —
§D10 Triple Triode —1 1B 63 1045 22 | 05 L5 125 | -1 — — 4.2 136K | 4200 57 — —
Dissimilar 22 | 04 42 250 | -11 — — 5.5 8.75K | 2000 175 — —
SEWT | Dual Triode T WP 630 T (90 Twm s — | — | & [ [ A0 5 1 - ] —
6F4 Acorn Triode — | TBR 63 1 0225] 2 0.6 19 80 | 150* — — 13 2.9K 5800 17 — —
Dissimilar — 22 1 048 | 38 250 ] -8 — — [] 9K 2500 225 — ~
6F)7 Dual Triode — | 18M) 63| 09 o ae 150 [ 0] 95] — 1 — 14l [ K [ 7m0 [ A — | —
6GE5 Beam Pwr. Pent. 175] 12B) | 63 | 12 16 7 0.34 250 | 2251 150 1.8 65 18K 7300 — — —
8GJ5 Beam Pwr. Pent. 1750 ONm [ 63 | 12 15 6.5 0.26 250 | —225{ 150 21 70 15K 7100 — — —
8GTS Beam Pwr. Pent. 17.5] 9NZ 631 12 15 6.5 0.26 250 | —225] 150 2.1 70 15K 7100 — — —
§HBS Beam Pwr. Pent. 18 1 128) [ 63 ] 15 22 9.0 0.4 130 |20 130 1.75 50 11K 9100 — — —
EHF5 Beam Pwr. Pent. 28 | 12FB 1 63 ] 225 | 24 10 0.56 175 1 -25 125 45 125 5.6K 113K — — —
gt Twin Pentode — ] 128BW]{ 63 ] 08 11 28 0.04 125 56* 125 38 11 200K 13K — — —
6JB6 Beam Pwr. Pent. 17.5] 90L .3 | 1.2 15 6.0 0.2 250 F -225] 150 | 21 70 15K 7100 — — —
BJE6 Pentode 24 | saL .3 | 25 21 11 044 175 | -25 125 5 115 5.5K 105K - — —
GJESA Beam Power Amp. 30 [ 9aL 63 [ 25 2 1 0.56 175 { -3 145 24 95 7K 7500 — —
Tripte 19 | 18 13 250 | -85} — — 10.5 77K | 2200 17 — —
§K11 : T 112BY | 63 | 06 18 | 07 13 250 | -20 — — 1.2 62.5K 1600 | 100 — —
Triode 18 [ 18 {13 [ [ 20 — | — [ 17 { &5k | 60 |10 | — | —
6KD6 Beam Pwr. Pent, 3] 126w |63 285 | — — - 150 [-225 { 110 1.8 120 6K 14K — — —
6JF6 Beam Pwr. Pent. 17] 9aL {63 16 2 9 12 130 [-20 125 2.5 80 12K 10K — — —
BKME Beam Power Amp. 20 | 9aL 63 | 16 22 9.0 12 140 [ -245{ 140 24 80 13 9500 — — —
64 Acorn Triode 1BR 63 | 0225 18 0.5 16 80 | 150 - — 9.5 44K 6400 28 — —
Twin Triode — 34 08 18 125 | 120% — — 8 10K 8K 58 — —
SMI! | entode — 1A 63 [ O 1T o [ s | s [ 15 [ 34 [ Wk | K] — [ — | —
Triok B 19 | 17 1.8 150 0 — — 22 TK | 2500 18 — —
611 Tk ey leslos [ 18 [06 {20 {2 2 [ — [ — 12 | 625K | 1600 | 100 = —
13 1.7 20 250 | -2 — — 1.2 62.5K 1600 | 100 — —
TJES/1201 | H.f. Tricde 8BN 63 | 0.15 36 28 15 180 | -3 — - 5.5 12K 3000 36 — —
1265 Beam Pwr, Pent. 1751 9NM 1126 | 06 15 6.5 0.26 250 | -225 | 150 21 70 15 7100 — — —
Detector Amp. — A; Ampl 2% | -3 100 | 0.7 2 Imeg. | 1400 — — —
954 Pentode (Acorn) Detectol 588 |63 | 015 ) 34 |3 0.007 2% [ =6 100 15 adjusted to 0.1 ma. with no signal. 250K —
N . 250 | -7 — — 8.3 114K 2200 25 — —
955 Medium-u Triode (Acom) | — | SBC | 63 | 0.15 | 1 06 1.4 T — 75 T 183K 706 i3 — —
Remote Cut-off A Ampj %0 ] -3 100 | 27 6.7 | 700K 1800 | — — —
956 Pent. (Acorn) _ fier B |63 1015 34 |3 | 00 e T Tsclator peak valls —7 min, =
9584 Medium- Triode (Acorn) 580 1 125] 01 06 | 08 | 26 135 ] 151 — — [ 3 TK 1200 | 12 — —
959 Sharp Cut-off Pent. (Acorn} — | 5BE 1.25] 0.05 18 2.5 0015 § 135 1 -3 6751 04 [ 17 180K 600 | — — —
(k] U.h.f. “Pencil” Diode — | Fig.341 63 | 013 Plate to K = 1.1 Peak inverse —375 Volts. Peak |, —50 Ma. Max. d.c. output —5.5 ma. —
o7 Ceramic Uhf Triode | — | — 163 [ 024 | 190 [ 001 [ 10 J 20 | 5 [ — | — [ 64 ] 89K ] 900 [ — — -
1360 Beam Defl — | 9KS 63 | 0.3 - — — For Practical Circuits See Chap. 11
1695 Beam Pwr, Pent. 16 | 9PX |50 015 | 14 g 0.75 140 100 [ M0 [ 14 T 100 — — — 1100 45
7868 Pwr. Pent. 19 | 9NZ 63 1 08 1 44 1 015 300 ] 10 [ 300 [ 15 [ 75 | 25K 10.2K — 3K 11
* Cathode resistor-ohms 1 Micromhos.



TABLE VIl-CONTROL AND REGULATOR TUBES

V24

Fil. or Heater Peak Max. [Minimum| Oper- Oper- Grid Tube,
Name Base Anode | Anode | Suppl: atin, atin Voltage
Type Volts | Amp. | Voltage | Ma. Volphpg’; Volhgo Ma. Resistor Drog
w Voltage Regulator 580 Cold - - - - 185 150 530 - -
OA3A/VRT5 | Voltage Regul 4 Coid -~ — — — 105 75 5-40 — —
MG Gas Triede 4y Cold _ _ With 105-120-volt a.c. anode supply, peak starter-anode a.c. voltage is 70
1267 Starter-Anode Type 4y peak 1.f. voltage 55. Peak d.c. ma = 100. Average d.c. ma = 25.
0AS Gas Pentode Flg. 18 Cold — — Plate —750 V., Screen —90 V., Grid +3 V., Pulse —85 V.
g:-,a Voltage Regulator 580 Cold — - - — 133 108 530 -~ —
0B3/YRSD Voitage Regulator 4A) Cold ~ — — — 125 £ 5-40 — —
[17] Voltage Regulator 580 Cold - — — - 105 75 530 - -
OC3A/VR105| Voltage Regul 4 Cold — - — — 135 105 5-40 — —
0D3A/VR150] Voltage Regul 4A) Cold — — — — 185 150 540 — —
i Grid-Controlled Rectifier 650 500 — 650 100 0.1-104 8
2021 Relay Tube T8N Htr. 63 0.6 0 — — — — e —
Ep = 350; Grid voits = —50; Avg. Ma. = 25; Peak Ma. = 100;
804 Control Tube SAY Htr, 6.3 0.25 Voltage drop = 16,
901 Voltage Regulat 580 Cold — — — — 125 % 140 — —
T ) 300 3 — — 2 25000 —
984 Gas Triode Grid Type 6Q Htr, 6.3 0.6 5 350 — — % 55000 —
%7 GridLontrolted Rectifier 36 Fil. 2.5 5.0 2500 500 -5 — — — 10-24
1265 Voltage Regul 4A) Cold — - — — 130 %0 5-30 — —
1268 Voltage Regul 4A) Cold — — — — — 70 540 — —
1287 Relay Tube (1] Cold — — Characteristics same as 0A4G
2050 Grid-Controlled Rectifier 8BA Htr. 6.3 _ 06 650 50 | — — 100 [ 0110 8
5651 Voltage Regulat 580 Coid — — 115 — | 15 87 1535 | — —
5862 Thyratron — Fuse Fig. 78 Hir. 6.3 15 2008 1y to fuse — 150 Amp., 60 cycle, half-wave V.
5096 Relay Service 71BN Hir. 63 0.15 5008 100 ma, peak current; 25-ma. average.
57127 Gas Thyratron 71BN Hir. 63 06 650 — - 1 = — — —
5823 Relay or Trigger 4CK Cold — — Max. peak inv. volts = 200; Peak Ma. = 100; Avg. Ma. = 25.
5962 Voltage Regul A6 __Cold — - — — 730 700 5/55% — —
5998 Series Regul 88D Htr. 6.3 24 250 125 — 110 100 350° —
6308 Voltage Regui 8EX Cold — — — 35 115 87 — — —
§336A Twin Triode Series-R 88D Htr. 63 5.0 Ep = 400; Ip 400 ma.; Grid volts = — 300
8354 Voitage Regulator Fig. 12 Cold — — — — 180 150 5-15 — -
KY21 Grid-Controlled Rectifier — Fil. 25 10.0 — — — 3000 500 - —
RKST Radio-( d Refay = Fil. 14 0.05 [H] 15 30 — 0.5-1.5 3¢ 30
1 No base. Tinned wire leads. 3 Peak inverse voltage. § Values in microamperes.
2 At 1000 anode voits. 4 Megohms, & Cathode resistor-ohms.
TABLE Vill —RECTIFIERS —RECEIVING AND TRANSMITTING
See Also Table VII—Controls and Regulator Tubes
Fil. or Heater ':‘é onic'. I Max. :f ..k
P . L. utpu nverse ate
Type Name Base Volts Amp, Voltage CIm':nt Peak Current Type
" Per Plate Ma. Voltage Ma. i
0zi-6 Full-Wave Rectifier 4R Cold — — 300 5 1000 200 GAS
g Half-Wave Rectifier 5 Fil 125 02 - 19 33000 » HY
1K3/1J3 Half-Wave Rectifier 3 Fil. 1.25 0.2 — 0.5 26000 50 HV
12 Half-Wave Rectifier (1] Fil, 0.625 03 — 0.5 7500 10 HV
2825 Half-Wave Rectifier kil Fil. 14 0.11 1000 15 — 9 HY
2X2-A Half-Wave Rectifier 4AB Htr. 25 175 4500 75 — — HV
m Half-Wave Rectifier 4AB Fil. 25 L75 4400 5.0 — — HY
222/684 Half-Wave Rectifier (1] Fil. 25 15 350 50 — — HV
. 5.0 30 — ] 20000 £
1824 Half-Wave Rectifier Flg. 48 Fil. 75 30 — i 0000 150 Hv
3828 Half-Wave Rectifier [13 Fil. 25 50 — 250 10000 1000 GAS
5AT4 Full-Wave Rectifier 5L Htr. 5.0 2.25 550 800 1550 — HV
300° 3508
5AU4 Full-Wave Rectifier 5T Fil. 5.0 45 400° 35 1400 1075 HY
5004 3254
5AWd Full-Wave Rectifier 5T Fil 50 10 L N T 750 Hv
5BC3 Full-Wave Rectifier ONT Fil, 50 30 500 150 1700 1000 HV
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TABLE VIl —RECTIFIERS —RECEIVING AND TRANSMITTING — Continved
See Also Table Vil—Controls and Regulator Tubes

Max. D.C. Max. Peak
N Fil. or Hoater C. -
Type Name Base Voits Amp. VoAl'ug- Caniant ey Cutrent Type
Per Plate Ma. Voltage Ma.
AN Fuil-Wave Rectfer 5T Fil 50 20 = Y 280 650 Hw
5U4G Full-Wave Rectifier 5T Fil. 5.0 30 Same as Type 523 HY
» 30° 775
SU4GA Full-Wave Rectifier 5T Fil. 50 30 5P pEy 1550 900 Hv
550 7500 :
. 30° 300
iy Full-Wave Rectifier 5T Fil, 50 30 5y i 1550 1000 HY
5507 5
53 Full-Wave Rectifier 5T Htr. 50 38 = 350 1400 1200 "
“BVABA Full-Wave Rectifier 5L . 50 70 375 75 1400 5 W
5XA@ | Full-Wave Rectifier 50 Fil. 50 30 Same as Type 555 W
5V3-6-61 Full-Wave Rectfier 5T Fil. 50 20 Same as Type 80 o
5Y4-G-GT Full-Wave Rectifier 5Q Fil. 50 20 Sarme as Type 80 HV
523 Fuil-Wave Rectifier [ Fil. 50 30 500 250 — HV
5% Full-Wave Rectifier 5L Fir. 50 20 L] 5 1100 = WY
BAF3 Half-Wave Rectifier 5CB Hir. 6.3 ¥ — 85 4500 TR [l
L Half-Wave Rectifier CB Fir. 63 1.55 = P 7 550 AV
v Full-Wave Rectifier 585 THr. 63 095 = % 1250 750 AV
AXGET Full- Wave Rectifier [ T, 63 12 50 125 1250 E1 AV
Wi Full-Wave Rectifier 30) Hr. 63 09 150 10 1275 FE ] 1]
i Full-Wave Rectifier 58S Hr, 63 05 — 0 1350 P HV
8Y56 Full-Wave Rectier GCN Tr, 63 16 E7Ed 5 140 5% v
iCM Full-Wave Rectifier ™ Hir. 63 10 kg 150 1000 0 W
SDAIK Hal-Wave Diods [ Fir, 63 12 — 155 0 0 AV
SDE4 Half-Wave Rectifier [T il 63 16 g 75 5000 TI00 HV
s04GT Half-Wave Rectifier (13 Fir. 63 12 = 138 375 W
Wi Full-Wave Rectifier L] Hitr. 63 05 350 £ = — iV
DO Ful-Wave Rectifir L) Hitr. 63 03 e n 1250 20 v
7] Falf-Wave Rectfier 16 il 53 03 350 | = p W
120F5 Full-Wave Rectifier ™ Hir. 23 o 40 100 1275 30 Hv
- 50 i 1750 700
12X4 Full-Wave Rectifier 5BS Htr. 126 03 30 50 1250 0 HY
L] Recfifier-Doubler i€ v, b3 3 125 100 = 0 W
Wa Hall-Wave Rectifier 5B FRr. 35 0.15 1% 0 EE] 0 HY
FLGT Half-Wave Recifier 5AA Hir. 3 015 70 0 700 50 0]
39756 Half-Wave Rectifier SAD Htr. 30 .15 % % = — HV
BAMS Half-Wave Rectifier 580 Htr. 3 0.1 7 7 %5 30 vV
5o0c4 Hali- Wave Rectiier | _ 580 Fitr. 50 015 §Y] 10 <) fFl Y
50Y6aT Full-Wave Rectifier 70 Fir. ] 015 %5 £ - — Y
8 Full-Wave Rectifer i fil 50 20 o 15 1400 375 ™
n Full-Wave Rectifer [ Fil. 50 30 50 70 1400 30 W
0v Full- Wave Rectifier 4AD Hir. 50 70 0 0 1100 — [
TI7NTGT Rectifer-Tetrode AV Hir. 17 0.0 Y] 75 0 5 AV
s Fialf-Wave Rectifier B r. 17 (7R 17 £ = HV
e Hali-Wave Rectifier [ Fil 75 20 7200 % 7500 50 MV
838 Half-Wave Rectifier 4P Htr. 25 5.0 — — 5000 1000 HV
E-A-AX Half-Wave Rectifier P Fil. 75 50 7500 750 10000 1000 MY
8668 Half-Wave Rectifier 1] il 50 50 = — 3500 1000 [T}
68 Jr. Hall-Wave Rectifier [ il 75 75 250 B - - WV
T2A/8TY Hali-Wave Rectiier T i, 50 75 — 1250 10000 00 W
17a for pilot lamps. 3 Capacitor input. % Using only one-half of filament.
2 PEI? ';?r witﬂ choke il:lput. 4 Ch';ie input.p sonly
TABLE IX—TRIODE TRANSMITTING TUBES
M ing Cathode Capacitances Typical Operation
4 ]
s | | o |8 il 28| 2|32
8 = =z £ =z = 1} E [-]
e 2 - EE i3 ég £ (50 | |G | use HENININ EE &5 | o3 H
g3 | &8 | & 3 = | B 2 T |8 s | £ 5 g 3 n.é
£1 |25 |83 (43|83 |88|3 | & 33 Eg 35 |85 |45 (328|283
A 86 | 13 | 7 | 10| 50 [ 12 [ 125 01 |06 |26 |08 | 88D |10 | 5 | M [ 7| 10 00%| — 05
IeAT? 15| 300 | % (16 | 20 | 37 | 63 | 045 |27 | 16 |04 | TBF | GT 0 [ -10 | 0| 16| 0035] — 35
02 16 | 250 | 6| 20] 250 | 25 |63 | 05 [ 12 [ 14|11 {788 [ci0 [ 80 [ =B 71 5| — | = 05
] 16 | 180 ] 8 | 20| 20 | %5 |63 | 05 | 10 |14 [ 06 | %8¢ [CT0 | ® | %1 71 51 — [ — 05
CTO0 | 180 | —% | 2| 2002 | — 14
HY1148 18 [ 10 | 12| 30030 {13 |14 foissf0 13|10 | T R st I
B
ef4 .| 20| 10 ) 20| 80fs00 17 [63|025|20[19({06 [R|CTO| 150 ] 2| 75] 02 | — 18
ml




TABLE IX —TRIODE TRANSMITTING TUBES —Continved

<
N
o

M Cathode Capacitances Typical Operation
: g %
L8 §| ] 8 [8 4 d | 28 o | €8
T ne EioE| ;= |3 w |G Cou - X | % | A8 E | 8%
IR AP L Ll B A R AP A Pk
£ |25 [2E|GE| ek 2 4% | 88 (=5 |8 |GE | G¥ | %= | E
2% |23 |25 |d3|85 |53 |3 | £ 55|28 |3 |85 (g5 |8k |88
T2AUIN 76| 30 | 1] 3% % |18 [ 63 [ 03 [ 15 [ 15[ 05 [ 0 Joeto| ®[-w] [ 7T [ = | = £0
#0128 30 | 150 | 30 | 10 [ 400 | 7 |63 {02 [22 [13 [ 038 [Figie] G0 | 15 [ B00F] DN | 95 = | = 125
HYE15 CT0 | 30 | -] 2] 20 04 | — [
Myt |35 | w0 | 2| 40l a0 | fe3 fows|ia | (12 |mem ot =R L AL KL L= =
it 50 ] 30 | %5 | &0] 5 [ 18 |63 [ 005 [ 18 [ 16 [ 13 [ | cT0 | 3w [ -2 [ 5] W1 B = 55
7038 5 1150 — | — [1200 [ 25 [ 63 [ 04 |14 [ 24 [03% |Fgai] cron[ 0| 0 [ 0| — | — [ — 20
2037 5 30 | = 1 — {300 [ % [63 [ 04 [ 14 | 185] 002 | Fg.21] CT0%] 150 [ 3000°] 15 36 — | = 5
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1 See page V28 for Key to Class-of-Service abbreviations.
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1 See page V28 for Key to Class-of-Service abbreviations.



TABLE IX—TRIODE TRANSMITTING TUBES—Continved v28

Maximum Ratings Cathode Capacitances Typical Operation
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T-300 200 [ 3000 [ 300 | — |~ |23 ]u 60 | 60 | 70 | 14 — [P 2600 =300 | 250 | 36 | 17 )
87 2500 [ 100 [60/450] — 7.58 — 750
CT 3300 |-600 | 300 § 40 2] — 780
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3000 [-5200] 200 14 11 — 435
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CT 3000 [-250 [ 363 | 69 27 840
:a;?m‘ 250 1 3000 | 400 |8 [100f 25 | 50 |41 | 77 |59 | 018 Figd | CP 2500 [-300 [ 250 | 70 28 — 482
B’ 3000 [-110 570¢ | 465¢ 32 14.2K | 1280
250 | 70 | 300 | 8 7540 — 585
3000 | —95 110 8520 — 710
PL-§569:° 250 4000 300 |120 30 45 50 | 145 76 |37 |0l Fig.3 | GG-A 3500 [110 7% ) 3520 — 305
4000 |-120 | 256 | % 7020 — 820
¢T0 1500 T-125 7 665 | 115 25 — 700
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ABY 19500 230 [160/483] 460° | 0| BEK | 610
AB,’ 1500 [-118 | 11408 | 4909 398 2.75K} 1100
¢T.0 2250 {-125 445 85 23 — 780
350 | 3300 Y 300 [-160 | 335 | 70 | 20 — | %
8334 500 |00 35 |10 10 123 163 |85 |Fig.41 P 250 |-300 | 335 [ 75 30 — 635
45015 | 400015 201 3000 (-240 1 335[ 70 2 — 800
B 3000 | -70 100/750| 400° 208 9.5K | 1650
3-400Z 400 3000 400 — 110 { 200 5 145 74 141 1007 | Fig.3 | G-G-B | 3000 0 1100/333] 120 32 — 655
e 4000 [-110 T 35 [ 92 ] 105 — 11080
PL-65801° 400 | 400015 350 (120 |~ | 45 | 50 {145 | 76 [39 JOl 5BK | G-G-A %0 1T -0 350 % 5 — 560
8163 400 [ 3000 ]400 200173035 [ 50 [141 80 [50 J03 | Fig.3 [ GG-B | 2500 0 [72/400} 140 35 — 640
3-10002 1000 {3000 180 [— Jnof20] 75213117 69 [0.12 [ Fig.3 [ G-GB | 3000 0 {180/670{ 300 65 — [ 1360
* Cathode resistor in ohms. G-I-C = Grid-isolation circuit. 11 Glass-B data in Table II.
UKEY TO CLASS-OF-SERVICE ABBREVIATIONS G-M-A = Grid-modulated amp. 12 1000-Mc. c.w. osc.
A; = Class-A, af. modulator. 2 Twin triode. Values, except interelectrode capaci- 13 Max. grid dissipation in watts.
AB, = Class-AB, push-pull a.f. modulator. tances, are for both sections in push-pull. 14 Max. cathode current in ma.
AB, = Class-AB, push-pull a.f. modulator, 3 Qutput at 112 Mc. 15 Forced-air cooling required.
B = Class-B push-pul a.f. modulator. 4 Grid leak resistor in ohms. 16 Plate-pulsed 3300-Mc. osc.
C-M = Frequency multiplier. 8 Peak values. 17 1900-Me. c.w. osc.
C:P = Class-C plate-modulated telephone. 6 Per section. 18 No Class-B data available.
C-T = Class-C telegraph. 7 Values are for two tubes in push-pull. 18 Linear-amplifier tube-operation data for singie
C.T-0 = Class-C amplifier-osc. 8 Max. signal value. sideband in Table 11-].
G-G-A = Grounded-grid class-C amp. 9 Peak a.f. grid-to-grid volts. 20 Includes bias loss, grid dissipation, and feed-
G-G-B = Grounded-grid class-B amp. (Single Tone). 10 Plate-pulsed 1000-Mc. osc. through power.
G-G:0 = Grounded-grid osc.
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TABLE X —TETRODE AND PENTODE TRANSMITTING TUBES —Confinuved

Maximum Ratings Cathode Capacitances Typical Operation
N A
KX £ & 5 o a &1 2 wls
] 25 3 u - * = = E| o8 E|o8
e |82 olSTicaldE| | B |00\ S| eee| 33| alcalf 8| | e3 | E|EE|e8|SE
g2 |25 82|88 |2 | 4% | 28| 85 28] o8 | 22 | 8% |of| 58| 5m|ii
gl (o |[d8{a2|EE (2 | < od (a2 A2 (32 &2 [ ad | 48 |G| 2| a5 | &L
CT 3000 500 | 0] -220 432 65 3B |12 — 805
5-500A 500 f 4000 | 35 {600 30 )10 | 102]| 19 { 010§ 12 A 3100 f 470 [ ot 310 260 50 15 6 — 580
AB, 3000 f 750 [ 0 | -1i2 320 26 — — — 612
CT 3000 500 { — | 150 700 146 38 [ 11 — 1430
8166, C-P 3000 | 500 | — ] 200 600 145 3B |12 — [13%
4-10boa | 1000 [6000 [ 75 (1000 { — | 75 (2 jz2{ M4 16| — 35 200050 =1 =50 1 300/ 200 ] /TR 0/% p—) K 000
S 3000] 0| — 0 | 100/7007] 105" | 1707 [130V | 25K | 1475
2000 325 | — [ 55 | 500/2000] —4/60 | — — | 28K 12160
4CX1000A| 1000 3000 | 12 | 400 |400 | 6 f125{35 |.005[ 12 — | AB 2500 325 | — | 55} 500/2000] —4/60 | — — | 31K 12520
3000 325 | — | 55 | 500/1800] -4/60 | — — | 3.85K [ 3360
2000f 500 | 35 | 175 850 2 10 18] — |15
CT 2500] 500 | 35 [ 200 840 10 10 211 — 11440
PL-8285, 3000] 500 | 35 § 200 320 42 10 211 — [1770
fa el | 000 3000 | 30 fe0 | — |6 {8203 foalis | _ 2000 500 | 35 | 110 | 200800 | 1223 | 110 [ — | 265K | 1040
AB(* | 2500 500 | 35 | 110 | 200/800 | 11/40 | 115 | — [ 35K | 1260
30001 500 | 35 | 115 | 720/800 | 11739 | 115° | — | 46K | 1590
L Grid-resistor. M KEY TO CLASS-OF-SERVICE ABBREVIATIONS
2 Doubler to 175 Mc. AB, = Class-AB,.
3 Dual tube. Values for both sections, in push-pull. Interelectrode AB, = Class-AB,.
capacitances, however, are for each section. B8 = Class-B push-pull a.f. modulator.
4 Tripler to 175 Mc. C-M = Frequency multiplier,
5 Filament limited to intermittent operation. C:P = Class-C plate-modulated telephone.
$ Values are for two tubes C-T = Class-C telegraph.
7 Max.-signal value. C-T-0 = Class-C amplifier-osc.
8 Peak grid-to-grid volts. GG = Grounded-grid (grid and screen connected together).
9 Forced-air cooling required. 15 No Class B data available.
10 Two tubes triode connected, G, to G, through 20K €. Input to G,. 16 HK2578 120 Mc. full rating.
1 Tripler to 200 Mc. 17 Single tone
12 Typical Operation at 175 Mc. 18 3 1.5 volts.
13 Linear-amplifier tube-operation data for singl band in Chap. 9.
TABLE Xi—SEMICONDUCTOR DIODES!
This list contains but a small percentage of the available diode types. A complete listing would be impractical.
Small-Signal General-Purpose Diodes
Max. Max. Min. Max.
Type Use Inverse Average Forward Reverse
Volits Ma. Ma.2 p-amp
1N34A General Purpose 75 50 5.0 500@ —50 V.
1NS2A General Purpose 85 50 5.0 100@ —50 V.
1N60 Vid. Detector 25 50 50 0@ —20V.
1NG4 Vid. Detector 20 50 0.1 5@ —13V.
1N270 General Purpose 100 30 — 100@ —50 V.
1N634 60-Volt Very Low Z 120 — 50.0 115@ —100 V.
Microwave Mixer and U.H.F. Diodes
1N2182 Mixer Average Freq.—3060 Mc. 10db. Overall Noise Figure.
1N21E3 Mixer Average Freq.—3060 Mc. 7db. Overall Noise Figure.
IN21F? Mixer Average Freq.—3060 Mc. 6db. Overall Noise Figure.
1N23C? Mixer Average Freq.—9375 Mc. 9.8db. Overall Noise Figure.
1N23E* Mixer Average Freq.—9375 Mc. 7.5db. Overall Noise Figure.
1N82A Mixer Average Freq.— 1000 Mc. 14db. Overall Noise Figure.
1N41682 Mixer Average Freq.—3060 Mc. 5.5db. Overall Noise Figure.
Voltage-Variable-C il and Varactor Diodes
i " " . Power
Type Toch(la?o‘t"\;'.')m (at 50 Mc.) Tuning Ratio s, (Mw.)
MV1620 6.8 300 2.0/32 400
MV1628 15 250 2.0/32 400
MV1636 27 200 2.0/25 400
mvigd 56 150 2.0/25 400
MV1650 100 150 2.0/25 400
MA-4062D Pin 10 watts, f,, 400-700 Mc., Junction C 10 pf. at O V.
1N4885 Pin 25 watts, Poue 17 wats, four 450 Mc., Junction C 16 pf, at 40V, 35 pf. at 6 V.
Silicon Power Diodes
T Max. Reverse Max. Forward Average Forward Max. Reverse
ype Voltage (peak) Current (amps.) Current {amps.) Current (amps.)
1N1612 50 15 5 1
1N1613 100 15 5 1
1N3183 200 [ 0.5 0.2
1N3185 600 6 0.5 0.2
1N3256 800 5 04 0.2
1N3583 1000 4 0.3 0.2
10B1 100 — 13 —
10¢10 1000 — 13 —
1N4822 600 — 15 —
1N5054 1000 — 1.5 —

1 A bar, plus sign, or color dot usually denotes the cathode end of crystal diodes.

Diode color code rings are grouped toward the cathode end.

2 at + 1volt.

3 Polarity is such that the base is the anode and the tip is the cathode, R-types have opposite polarity.
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SMALL-SIGNAL TYPES

Maxi d Characteristics Qther Data
No. | Type | Diss, v 1 h f Noise Use Case | Base i
Watts) | (voltsy | (69 | Miny ] (Typs (S'bg_') Typ) Style | Conn/ Application
2N3391A NPN 0.2* 25 100 ma. 250 160 Mc. 1.9 Audio — 1 Low-notse Preamps.
40231 NPN 0.5* 18 100 ma. 55 60 Mc. 28 Audio — 7 Preamps. and Drivers
2N2925 NPN 0.2* 25 100 ma. 170 160 Mc. 2.8 Gen. Purpose — 1 Osc., R.F, I.F, AF.
2N2613 PNP 0.12% 25 —50 ma. 120 10 Me. 4 Gen. Purpose T0-1 7 R.F, LLF, AF.
2N697 NPN 0.6* 40 500 ma. 40 100 Me. — Gen. Purpose T0-5 8 RF, LF., AF.
2N706A NPN 0.3* 20 50 ma. 20 400 Mc. — R.F. T0-18 8 R.F., Switching
2N4401 NPN 0.31* 40 600 ma. 20 250 Mc. — Gen. Purpose T0-92 2 Osc., R.F, l.F, AF.
2N4410 NPN 0.31* 80 250 ma. 60 250 Mc. — Gen. Purpose T0-92 2 F., LF, AF.
2N3663 NPN 0.12* 12 25 ma. 20 900 Mc. 4 R.F. — 1 LH.F. Osc., Amp., Mix.
TISA8 NPN 1.2* 140 500 ma. 40 500 M. — RF. T0-92 3 R.F., Switching
TIS54 PNP 0.25% —12 —80 ma. 30 300 Mc. — RF. 10-92 3 R.F., Switching
TIXM10 PNP 0.075* —20 —30 ma. 20 630 Mc. 4 R.F. T0-72 4 R.F., Preamp., V.H.F./U.H.F.
40235 NPN 0.18% 35 50 ma. 40 1200 Mc. 3.3 RF. — 9 V.H.F./UH.F. R.F. Amp., Osc., Mix.
MEDIUM-SIGNAL TYPES
2N2102 NPN 5 65 1A 20 100 Mc. 6 Gen. Purpose T0-5 8 A.F., R.F. Amps. (Linear)
40309 NPN 5 18 0.7 A 70 100 Mc. — Gen. Purpose T0-5 [] A.F., R.F. Amps. (Linear)
40424 NPN [ 300 150 ma. 30 25 Me. — H.V. Gen. Purp. T0-66 10 A.F./R.F. Osc., Amp.
2N3553 NPN 7 40 1A 10 500 Mc. — R.F. T0-39 8 Class A, B, C R.F. Mult,, Amp,, Osc.
40280 NPN 7 36 0.5 A - 550 Mc. -~ R.F. T0-33 8 Class C R.F. Mult., Amp., Osc.
2N3866 NPN 5 30 04 A — 800 Mc. — RF T0-39 [] Class A, B, C R.F. Mult., Amp., Osc.
2N2631 NPN 8.75¢ 60 15A. — 200 Mc. — R.F. T0-39 3 Class C R.F. Amp., Osc.
TIP-14 NPN 10+ 60 4A 30 40 M. — R.F. — 5 RF./AF. Osc., Amp.
40394 PNP 7t —40 —1A -50 60 Mc. — Gen. Purpose — 8 A.F., R.F. Amps., Osc.
LARGE-SIGNAL TYPES
40349V2 NPN 11.7¢ 140 15A 25 1 Me. — H.V. Gen. Purp. — 8 A.F., D.C. Amps. Switch., Osc.
.F., R.F. Osc., Switch.
avaze | Wen | 0 250 1A, 0 | 20w — | Hveenrup | Toss | n | A RE % M Relay Diiver
40310 NPN 29 35 1A 20 1 Mc. — Gen. Purpose 70-66 1 Audio, D.C. Amp. AF., R.F. Osc.
40312 NPN 29 60 [N T2 1 Mc. — Gen. Purpose T0-66 1 Audio, D.C. Amp. A.F., RF. Osc.
2N3583 NPN 35 175 2 A 10 15 Mc. L H.V. Gen. Purp. T0-66 11 R.F., A.F. Osc., Amp. D.C. Amp.
2N43%6 NPN 62 60 5A. 60 4 Mc. — Gen. Purpose 70-3 11 R.F., A.F. Osc., Amp. D.C. Amp.
2N2869 PNP 30 —50 ~10A. 50 200 ke. — Gen. Purpose T0-3 11 A.F., Osc., Amp., Switch.
MJ430 NPN 37 i) 4 A 30 4 Mc. — Gen. Purpose T0-3 1 AF., R.F. Amp., Osc.
2N251A PNP 90 —60 —7A 25 — — Gen. Purpose 70-3 11 A.F. Amp., Osc., Switch.
2N4578 PNP 150 —60 —7 A 30 430 ke. — Gen. Purpose 10-3 11 A.F. Amp., Osc., Switch.
2N1%07 PNP 150 —100 —20 A 20 10 Me. — R.F. T0-3 11 Class-C R.F. Osc., Amp.
40282 NPN 23 18 2A — 350 Mc. — R.F. T0-60 12 V.H.F. Class-C Amp.
2N2876 NPN 17.5¢ 60 15A — 200 Me. — R.F. T0-60 12 V.H.F. Class-C Amp.
2N2157 PNP 170t —60 —30 A 40 100 ke. -~ AF. T0-36 13 AF., D.C. Amp., Switch.
40444 NPN 140+ 60 20A. — 100 Mc. — R.F. T0-3 11 Class-C & B R.F. Amp.
) FIELD-EFFECT TRANSISTORS
No. Type Diss. Vos Ves wios Ciss ek Top Freq. Style cB:::_ Application
MPF102 N 200 Mw. 25 —25 2000 45 Ph, 70 ma. 200 M. TFET 6 | AF, RF. Amp., Mix, Osc.
MPF103 N 200 Mw. 25 ~2.5 1000 4.5 Pf. 5 ma. 100 Mc. JFET 6 A.F., R.F. Amp,, Mix,, Osc.
MPF104 N 200 Mw. 25 —35 1500 4.5 Pf. 9 ma. 100 Mc. JFET 6 A.F., R.F. Amp., Mix,, Osc.
MPF105 N 200 Mw. 25 —4.5 2000 4.5 Pf, 16 ma. 100 Mc. JFET [ A.F., R.F. Amp., Mix., Osc.
2N4224 N 30C Mw. 30 —1.0 2000 — 20 ma. 200 Mc. JFET 14 A.F., RF. Amp., Mix., Osc.
3N128 N 100 Mw. 20 — 5000 5.8 Pf. — 200 Mc. IGFET 14 A.F., R.F., Amp., Mix., Osc.
uc734 N 300 Mw. 30 —1.0 3500 4 Pf. 20 ma. 200 Mc. JFET 15 A.F., R.F. Amp,, Mix., Osc.
2NA416 N 175 Mw. 30 —6.0 4000 4 Pt 15 ma, 450 Mc. JFET 15 V.H.F./U.H.F. R.F. Amp., Mix,, Osc.

* = Ambient Temp. of 25°C (No heat sink).

t = Case Temp. of 25°C (with heat sink).
The semiconductors listed in this table were selected to represent those types that are useful for most amateur radio i | applicati These istors were chosen for
their low cost and availability. Most of them can be obtained from the large mail-order houses or from the local manufacturer’s distributor. Because there are thousands of
transistor types on today’s market, this list is by no means complete. It should, however, serve as a useful guide in selecting a specific semicond for a given application.
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The leads are marked C - collector, B - base, E - emitter, G - gate, D - drain, and S - source.
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Selectivity, I.F.. .................... 112-114
Selenium Rectifiers. ................... 305
Self-Bias.............ccoviiiii i 156
Self-Controlled Oscillators. . ...... 145, 147—150
Self-Inductance........................
Self-Oscillation. . ...................... 68
Semiconductor Bibliography........... 91
Semiconductor Diode Color Code. ........ 527
Semiconductors........................ 77-91
Sending..................... ... ... 595-596
Sen31t1v1ty, Receiver.................. 117-118
Series Antenna Tuning . . ............... 341
Series Capamtances .................... 25
Series Circuits. . . .20-22, 25, 29, 34, 36
Series Feed. ... ......................
Series Inductances. .................... 29
Series-Parallel Resistances. .. ........... 20-22
Series Reactances. . .................... 34-35
Series Resistances...................... 20-21
Series Resonance....................... 41-43
Series Voltage-Dropping Resistor . ..314-315
Servicing Superhet Receivers. ......... 119-121
Sharp Cut-Off Tubes................... 70
Sheet Metal Cutting and Bending . . . . ... 519
Shielding. ................... ... . 54, 580
Shields. . ............................. 55
Short-Circuiting. . ..................... 23
Short Skip..........cooiviii i 385
Shorting Stick............... ... ... ... 567
Shot-Effect Noise...................... 92
Shot Noise.................c.nnt. 108
Shunt Matching, Ground-Plane Antenna .. 358
Shunt, Meter.......................... 530
Sideband Cutting. ..................... 104
Sideband Interference.................. 237
Sidebands....................... ... 58, 237
Sidebands, FM. and P.M............... 259
Sideband Techniques................... 253
Side Frequencies. ... ................. 58, 237
Signal Envelope Shape................. 207
Signal Generators...................... 539
Signal-to-Image Ratio............... ... 100
Signal Monitoring...................... 292
Signal-Strength Indicators............ 110-111
Signal-Strength Seale................... 594
Signal Voltage......................... 62
Silencer, Noise......................... 110
Silicon Controlled Rectifiers............ 89
Silicon Diodes.......................... V31
SineWave............................ 17, 32
Single-Ended Circuits. ................. 54
Single Sideband (see also
“Radiotelephony’’):
Amplification.................. ... ... 257
Exciters.................... . oo... 255
Generators..................vnn... 254
Transmission........................ 253
Two-Tone Test...................... 300
VEO. . ..o 285
VOX. o 283



Single-Signal Reception................. 112
Skin Effect..............o.. o oL 19
Skip Distance....................... 381, 386
SkipZone...............cc.. . 381
Skirt Selectivity . ...................... 93
Sky Wave. . .......ccoiiiiininin... 380
Slug-Tuned Inductance................. 99
Smoothing Choke.................... 310-311
Solar Cyele. .................... ... 382, 385
Soldering....................... L. 519
Space Charge. .. ...................... 59
Space Wave...................... ..., 380
Spark Plug Suppressors................. 477
Specific Gravity . . ..................... 507
Spectrum, Frequency.................. 17, 18
Speech Amplifiers...................... 218
Speech-Amplifier Construction........... 222
Speech Amplifier Design................ 221
Speech Clipping and Filtering. .......... 228
Speech Compression.................... 227
Speech Equipment..................... 217
Speed Key. ...t 305
Splatter. ......... ... 239
Splatter-Suppression Filter.............. 229
Sporadic-E Layer Ionization. .. ... 382-383, 385
Sporadic-E Skip. ...................... 385
Spreading of Radlo Waves.............. 379
Spurious Responses.......... 100, 119, 390, 589
Squegging............... i 103
Squeleh Cireuits.................. R 117
Stability, Amplifier................... 161-163
Stability, Frequency................... 239
Stability, Oscillator................... 74, 391
Stabilization, Voltage. .. ............... 317
Stacked Arrays...................... 360, 465
Stagger-Tuning........................ 48
Standards, Frequency................ 536-537
Standard Metal Gauges................. 519
Standing Waves. ...................... 332
Standing-Wave Ratio. . .332, 553-559
Starting Voltage (Regulator Tubes) ....... 317
Static Collectors. ...................... 477
Station Appointments.................. 604
Station Assembling.................. 564-572
Station Control Circuits. ............... 565
Station Log........................... 599
Storage Battery, Automobile......... .. 507-508
Straight Amplifier. . ................... 145
Stray Receiver Rectification............. 578
Stubs, Antenna-Matehing............. .. 461
Sunspot Cycle....................... 382-385
Superheterodyne....................... 97
Superheterodyne, Alignment and

Servicing. ........................ 119-120

Superhigh Frequencies (see Ultra High
Frequencies and Very I—éigh Frequencies)

Superimposed A.C.on D.C.............. 52
Superregeneration...................... 392
Suppressed Carrier..................... 253
Suppressor Grid . . ..................... 69
Suppressor-Grid Modulation. . .......... 246
Surface Wave......................... 380
Surge Impedance ...................... 329
Sweep Wave Forms................... 561-562
Swinging Choke. . . .................... 310
Switeh........... ... ... 19
Switch to Safety....................... 326
Switches, Power. ...................... 567
Switching, Antenna. . .................. 370
Switching, Meter. . .................... 168
Symbols for Electrical Quantities........ 4
Symbols, Schematic.................... 4
Symbols, Transistors.................... V32
Synchronous Vibrators. . . .............. 509
T
T-Match..................«...... ... 463
“T”-Match to Antennas.............. 364, 368
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T-Notch Filter....................... 114
“T”-Section Filters. . . ................. 50
TR.Switech........................ 216, 571
Tank Circuit Capacitance. ....... 151, 153 158
Tank-Circuit Q....................... 43, 152
Tank Constants. . ................... 152-153
TapSizes.........coovvviivieen .. 516
Tape Printer.......................... 287
Tee Noteh Filter..................... 114
Temperature Compensation............ 149
Telephone Interference. ................ 576
Teletype Code......................... 287
Television Interference, Eliminating. . . . 573-593
Temperature Compensation of
Oscillators.................. ..o 206
Temperature Effects on Resistance....... 19
Temperature Inversion. ................ 385
Tera. .o iiee i e 526
Termination, Line. . . .................. 330
Tertiary Winding. .. ................... 105
Test Oscillators........................ 539
Test Signals........................... 595
Testing Transistors.................. ... 552
Testing Unknown Rectifiers............. 551
Tetrode............... ... ..o i, 69
Tetrode Neutralization. ................ 161
Tetrodes, Beam..................... ... 70
Thermal-Agitation Noise................ 92
Thermionic Emission................... 59
Thermocouple. .. ............... ... ... 546
Thoriated-Tungsten Cathodes........... 60
Tickler Coil........................... 97
Time Constant. ................... 30-31, 107
Time Signals.......................... 538
Tone Control.......................... 227
Tone Secale............................ 594
Tools......ccoovv e 514
Top Loading, Mobile Antenna........... 500
Trace, Cathode-Ray.................... 561
Tracing Noise......................... 478
Tracking. . ...l 99, 116
Training Aids.......................... 604
Transatlanties......................... 8
Transceiver, A Simple 432 Mc........... 406
Transconductance, Grid-Plate .. ....... .. 62
Transformation, Impedance............. 45
Transformer Color Code................. 525
Transformer Construction. ............. 40
Transformer Coupling.............. 46, 64, 219
Transformer Current. . ................. 38 -
Transformer, Delta-Matching. . ......... 350
Transformer Efficiency . . ............... 38
Transformer, Gamma. .. ............. 364, 368
Transformer, Linear.................... 367
Transformer Power Relationships........ 38
Transformer, “Q”-Section............... 367
Transformer Ratio..................... 223
Transformer, T-Match. .............. 364, 368
Transformers:...............ccoonn... 37-40
Auto....... ... 40
Constant-Voltage.................... 325
Diode.................... ... 105
Filament........................... 313
................................. 105
Permeablhty-Tuned .................. 105
Plate.............c.iiiiiiin... 313
Triple-Tuned........................ 105
Variable-Selectivity . .. ............... 105
Winding Resistance. ................... 308
Transistors. ...................... 80-89, V32
Transistor Base Diagrams. . .. .......... V32
Transistor I.F. Amplifier................ 106
Transistor Mixers...................... 102
Transistor Qutput Circuits............. 154
Transistor Power Supplies.............510, 511
Transistor R.F. Amplifier............... 115
Transistor Symbols..................... V32
Transistor Tester....................... 552

Transistor, Unijunction................. 89



Transmatch for 50 and 144 Me...........
Transmission Lines................... 329-344

Transmission Lines as Circuit Elements. . .55-56
Transmission-Line Attenuation.......... 337
Transmission-Line Construction. ........ 334
Transmission-Line Coupling............. 151
Transmission-Line Data.......... 335, 336, 337
Transmission-Line Feed for Half-Wave
Antennas.................. ... .. ... 348
Transmission Line Length............... 336
Transmission Line Losses............. 336-337
Transmission Lines, Spacing. . ........ 334, 335
Transmission, Multihop. ............. 382, 385
Transmit-Receive Switch. . 216, 571
Transmitters: (see also “Very ngh
Frequencies”’, ‘“Ultrahigh Frequencies”
and “Mobile”)
Constructional:
An Inexpensive 75-Watt Five-Band
Transmitter..................... 180
Compact 3-400Z Grounded-Grid
Amplifier. . ....... ... ... 191
Flve-Band “Fifty Watter”........... 176
High-Power Grounded-Grid Amplifier
and Power Supply............... 199
Kilowatt Amplifier, One Band....... 195
Mechanical Filter Sideband Exciter. 272
Phased Single-Sideband Exciter...... 278
Stable FET V.F.O.................. 184
Transistor 5-Watter for 80 and 40.... 172
50-Watt P.E.P. Output Transceiver
fOr 75, e 267
811-A 200-Watt Grounded-Grid
Linear Amplifier................ 187
Metering. . .........ccvvinnii.. 167
Principles and Design.............. 145-171

Transverse-Electric and Magnetic Mode. .. 56

Transverter Concept, The............... 266
“Trap” Antennas...................... 356
Trapezoidal Pattern.................. 295-298
Trimmer Capacitor.................... 99
Triodes. ... ...
Triode Amplifiers
Triode Clippers........................
Triode-Hexode Converter............... 101
Tripler, Frequency..................... 145
Tri-Tet Oscillator. . .............. ... ... 147
Troposphere Propagation.............. 383, 386
Tropospheric Bending................... 383
Tropospheric Waves. ... ............... 383
Trouble Shooting (Receivers)............ 119
Tube Elements..................... ... 59
Tube Keyer.........ccovivenieieenio.. 209
Tube Noise. . ............coooinin. 92
Tube Operating Conditions, R.F. Amplifier 154
Tube Ratings, Transmitting............. 155
Tubes, Modulator . . ................... 223
Tuned Circuits, Tapped. . .............. 51
Tuned Coupling. .................... 152, 335
Tuned Screen Cireuits. . ................ 427
Tuned-Grid Tuned-Plate Circuit......... 74
Tuned-Line Tank Circuit............... 55
Tuned Transmission Lines. ............. 333
Tuners, Antenna,
Constructionof................ 341-344, 473
Tuning Indicators. ... ............... 110-111
TuningRate. .............c........... 98
Tuning Receivers...................... 98-99
Tuning Slug........................... 99
Tunnel Diode. . .............. ... ... 80
TurnsRatio................. ... ..o 38
Turnstile, Two-Meter................... 503
TVI. . e 427, 573-593
TV Receiver Deficiencies. .. ............ 589
Twin-Lead............................ 335
Two-Tone Test........................ 300
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At RCA, power tube engineers are constantly
working to improve the line—to provide the
best possible tube for each amateur’s choice of
band, mode, and power. Check the tabulation
...see your authorized RCA industrial tube dis-
tributor for the right tubes for your rig—CW or
phone—in the bands you operate. For specific
tube data sheets write to RCA Commercial En-
gineering, Section L173M, Harrison, N.J. 07029,

RCA Electronic Components and Devices

The Most Trusted Name in Electronics
®

A FEW OF THEJ!%RCA POWER TUBES FOR AMATEUR USE

Frequency Power Tube Type | Remarks

Up to 60 MHz low 6146B/8298A| The latest version of the
original RCA-developed

‘'standard’’

medium pair of

General use RF amplifier or
61463{3298'\ AF modulator

high
Up to 500 MHz low 8072 tdeal for VHF/UHF
8462 Quick-heat type for mobile use
medium 8121 No chimney or expensive socket
required
high 8122 Low-drive requirement
500 MHz and above | high 7650 KW (CW) input up to 1215 MHz

Available from Your RCA Industrial Tube Distributor,




The World’s Largest

THE FAMOUS HEATH DELUXE SB-SERIES

SB-301 Amateur Band Receiver ... SSB, AM, CW, and
RTTY reception on 80 through 10 meters +15 MHz WWV
reception. Tunes 6 & 2 meters with SBA-300-3 and SBA-
300-4 plug-in converters.

Kit SB-301, 23 Ibs. (less speaker).............. $260.00

S$B-610 Signal Monitor Scope ... operates with trans-
mitters on 160 through 6 meters at power levels from 15
watts through 1 kw. Shows transmitted envelope. Operates
with receiver IF's up to 6 MHz, showing received signal
waveforms. Spots over modulation, etc.

Kit SB-610, 14 Ibs...........cvvvviiiiiiininnnn. $69.95

SB-401 Amateur Band SSB Transmitter ... 180 watts
PEP SSB, 170 watts CW on 80 through 10 meters. Op-
erates “‘Transceive’’ with SB-301 — requires SBA-401-1
crystal pack for independent operation.

Kit SB-401,341bs...........coiviiiiiniiannn. $285.00
SBA-401-1 crystalpack, 11b.. . ........cccvvninnn. $29.95

$B-630 Amateur Station Console . .. including 24-hour
C'IOCki‘ SWRd meter,S;I(I) dminute trimer Vé/iéhsaudio-visual
signaling, and more. Styled to match your SB-Series station.
Kit SB-630,91bs.................. y ............. $74.95

SB-101 80 Through 10 Meter SSB Transceiver... 180
watts PEP SSB, 170 watts CW. Front panel control for SSB
or CW selectivity. Provisions for external LMO. Features
USB/LSB & CW. PTT & VOX. Fixed or mobile optional
power supplies. Unmatched engineering & design.

Kit SB-101,2310bs........... ...l $370.00

$B-200 KW SSB Linear Amplifier ... 1200 watts PEP
input SSB, 1000 watts CW on 80 through 10 meters. Built in
antenna relay, SWR meter, and power supply. Can be driven
by most popular SSB transmitters (100 watts numinal

output).
Kit $B-200, 41 lbs............ e $220.00

$B-110 6-Meter SSB Transceiver ... puts the famous
Heath SB-Series on “6’'. 180 watts PEP input SSB ... 150
watts CW — with single-knob linear tuning, 1 kc dial cali-
bration, and the ultimate in stability.

Kit SB-110,23Ibs..............c.oviiiiinnnn, $299.00

SB-620 Amateur Radio Spectrum Monitor ... displays
all received signals up to 250 kHz either side of receiver
tuned frequency. New narrow sweep function shows 10
kHz for single signal analysis.

Kit $B-620,151bs.............ccoievvvneennn., $119.95



Selection 0f Amateur Radio Equipment
LOW-COST GEAR FOR THE NOVICE AND BUDGET-MINDED

New HW-16 Novice CW Transceiver . . . a high-per-
formance 3-band CW transceiver . . . covers the lower 250
kHz of 80, 40, & 15 meters. 75 watts input for novice class —
90 watts for general class. Provisions for VFO transmitter
control with Heathkit HG-10B.

Kit HW-16,251bs.. ...........coiiiiiiiiininnns $99.50

HR-10B A Band Receiver . ..

with new extra-

durable two-tone wrinkle finish to_match the new “Single-
Banders” and novice transceiver. Tune AM, CW, and 5SB
with 80 through 10 meter coverage. Provisions for plug-in

100 kHz crystal calibrator.
Kit HR-10B,201lbs.. . ... ........cccvveeete... . 879,96
Kit HRA-10-1, 100 kHz crystal calibrator, 1 Ib.... . . $8.95

Benton Harbor Lunch Boxes — Complete Trans-
ceivers . . . for 6 and 2 meters, Feature crystal-controlled
transmitters with 6-watt input and tunable super-regenera-
tive receivers with RF stage. Built-in 115 VAC power supply
and speaker. Mike included. Less crystal.

Kit HW-29A 6-meter, 91lbs.. . ..............cou0e. $44.95
Kit HW-30 2-meter, 91bs.........ovvviricnnnnn $44.95
Kit GP-11, Mobile Vibrator Power Supply, 6 Ibs.. . $17.95

HEATHKIT' 1968
e M 3 Encl

[——————————

HEATH COMPANY, Dept. 101
Benton Harbor, Michigan 49022

HG-10B VFO — Perfect For The DX-608 or HW-16
... provides 5 volts RMS signal — plenty of RF for Heathkit
rigs and ample for most transmitters. Calibrated for 80
through 2 meters. Requires 108 volts DC @ 25 ma., 6.3
VAC @ 0.75 amperes.

Kit HG-10B,121lbs.. . .......cooiiininnnnen, ..., $37.95

DX-60B Phone & CW Transmitter . .. with new wrinkle
finish matching HR-10B and the new “Single-Banders”.
Here's 90 watts on 80 through 10 meters . .. operates at
reduced power for novice class.

Kit DX-60B, 24 1bs.. . . .....civivneneinenanns

HD-10 All Solid-State Electronic Keyer . .. no relays
to stick, chatter, or punch holes in characters. 15 to 60 wpm
with 10 to 20 wpm slow speed option. Built-in sidetone.
Recommended for grid-block keying only; ie., Heathkit
SB-Series & DX-60A.

Kit HD-10,6bs............ccoviiiiiinnnnn, ... . $39.95

HEATEHKXIT® 1

b

Please send model (s)
D Please send FREE Heathkit Catalog.

plus

Name.
(Please Print)
Address
City State. Zip.
Prices & specifications subject to change without notice. AM-179R

—————— e e e e e



COLLINS

the most

talked-about performance

Collins’ S/Line is respected universally for the quality of its SSB and CW communications. Plug in
patch cords and you are ready to transceive. Flip a switch and you can operate the transmitter and

receiver on separate frequencies.

The popular Collins KWM-2 Transceiver serves as a mobile rig, and as a full-power fixed station

when teamed with a Collins linear amplifier.

Ask your Collins representative for details. He will show you how to get best performance and

value for your station.

32S-3 Transmitter

The 32S-3 is an SSB or CW transmitter with
nominal output of 100 watts from 3.4 to 5.0
MHz and from 6.5 to 30.0 MHz. Supplied crys-
tals cover the 80-, 40-, 20-, and 15-meter bands,
and 200 kHz of the 10-meter amateur band. Pro-
visions are made for two additional crystals.

The 32S-3 features mechanical filter side-band
generation, permeability-tuned VFO, crystal-
controlled HF oscillator, RF inverse feedback,
and automatic load control. The unit has blocked-
grid keying, spotting control, keying hardness
control and sidetone level adjust.

The 32S-3 can operate transceive by using os-
cillator injection voltages supplied by the 75S-
3B or any of the 758 series receivers.

75S-3B, -3C Receivers

With Collins’ 758-3B or 75S-3C, you can be
assured of the finest amateur receiver available
for reception in the CW, SSB or RTTY modes.
The 75S-3B provides SSB, CW and AM recep-
tion from 3.4 to 5.0 and from 6.5 to 30.0 MHz
by selection of the appropriate HF heterodyning
crystals. Crystals furnished with the 75S-3B
cover the 80-, 40-, 20-, and 15-meter amateur
bands and 200 kHz of the 10-meter band. The
758-3C has provisions for 14 additional crystals
which can be switch-selected from the front
panel.

Features incorporated in the 75S-3B and 75S-
3C include dual conversion with a crystal-con-
trolled first heterodyning oscillator; band-pass
first IF; stable permeability-tuned VFO,; im-



proved cross modulation and strong signal char-
acteristics; 2.1-kHz mechanical filter; excellent
AGC characteristics; both product and diode
detectors; rejection notch filter; manual and crys-
tal-controlled BFO’s; and AGC time constant
control. The 75S-3B and 75S-3C provide a
choice of two degrees of selectivity with op-
tional plug-in filters. Provision is made for
obtaining power from a DC power supply.

312B-4 Speaker Console

The 312B-4 provides a
unitized control for the
S/Line or the KWM-2.
. It houses a speaker,

" ' RF directional wattme-
ter with 200- and 2000-watt scales, and switches
for station control functions.

30S-1 Linear Amplifiers

Collins’ linear amplifiers
can be driven by the
KWM-1, KWM-2, 328-
3 or equivalent equip-
ment.

The 30S-1 is a com-
pletely self-contained,
single tube, grounded
grid linear amplifier that
provides the full legal
power input for SSB,
CWor RTTY. The tube
used is the Eimac 4CX-
1000A.

The 30S-1 may be used on any frequency be-
tween 3.4 and 30.0 MHz. A special comparator
tuning circuit allows tune-up at low power to
‘avoid exceeding the legal DC input of 1 kw. The
30S-1 offers push-button selection of linear
amplifier or exciter output from the front panel.
Antenna relay is included. The unit is conserva-
tively rated.

730L-.1 Linear Amplifiers

The compact 30L-1
(same size as the KWM-
2) provides for 1 kw
PEP input on SSB (500
watts average DC) and
1000 watts average on CW. It has a self-
contained power supply. The unit also features
instant warm-up time, RF inverse feedback,
automatic load control and silicon rectifiers.
Automatic antenna switching from exciter to
amplifier is included.

KWM-2, -2A SSB Transceivers

The versatile KWM-2
transceiver serves both
fixed-station and mobile
needs on any fourteen
200-kHz bands from 3.4
to 5.0 MHz and from 6.5 to 30.0 MHz. Sup-
plied crystals cover the 80-, 40-, 20-, and 15-
meter bands, and 200 kHz of the 10-meter ama-
teur band. Provision is made for two additional
crystals. The KWM-2A has provisions for 14
additional crystals which can be switch-selected
from the front panel.

The transceiver operates 80 through 10 meters
with 175 watts PEP input on SSB or 160 watts
on CW.

Top features of the KWM-2 are filter-type SSB
generation, Collins permeability-tuned oscilla-
tor, crystal-controlled HF double conversion
oscillator, VOX and anti-trip circuits, automatic
load control and RF inverse feedback.
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MODEL 6000
FREQUENCY METER

The Model 6000 Frequency Meter consists of a basic portable case
containing the batteries, audio frequency circuit, meter, together
with the required switches and connectors. Plug-in mixer and
oscillator modules complete the unit which will measure frequen-
cies from 10 KHz to 600 MHz. Accuracy as close as .000125% can be
obtained by using the proper oscillator module.

Special modules allow the instrument to be used as an audio
frequency meter from 500 Hz to 20 KHz full scale; and in addition
to be used as a DC voltmeter (10,000 ohms/volt). Ideal for a number
of jobs in the field and in the laboratory.

Model 6000 Modular Frequency Meter with 601-A charger, less

plug-in modules............ooo s $195.00
Range Modules (MiXers)...........cccceecereereeeceneeens $25.00 to $45.00 Each
Oscillator Modules (Crystal controlied

for frequency measurement).................... $30.00 to $90.00 Each

Special Modules
Audio Frequency..._...... $45.00
DC Voltmeter..__........... $25.00

where accuracy counts .

\
I

N

”” \

FM-2400
FREQUENCY METER

This instrument is designed for the testing and adjustment of
mobile and base station transmitters and receivers at predetermined
frequencies between 25 and 470 MHz. The FM-2400 provides an
accurate standard frequency signal to which the transmitter can be
compared. This same signal is also used to be applied to the
associated receiver(s), thereby assuring an accurate frequency
adjustment on all parts of the communications system.

Up to 24 crystals may be inserted into the meter for the selection
of the frequencies required for testing of the system transmitters
and receivers. The frequencies can be those of the radio frequency
channels of operation, and/or of the intermediate frequencies of
the receiver between 100 KHz and 100 MHz. Unit is portable and
battery operated.

FM-2400 (meter only).... oo ceee e $395.00
R. F. Crystals with temperature run...................ooe $23.50 Each

(Prices include installation in meter.)



MODEL 1120
SECONDARY FREQUENCY STANDARD

All Transistor Circuits
Solid State Integrated Dividers

Using any general coverage communications receiver the Interna-
tional Model 1120 provides the necessary standard signals for
measuting frequencies. Easily calibrated against WWV to provide
an accuracy of 1 x 10° for measuring the frequency of harmonics
of FM subcarrier frequencies., The Model 1120 is designed for field
or bench use with its own self contained rechargeable battery and
charger. Long term stability of #+10 cycles over range 40°F to
100°F. Short term stability of better than 1 x 10° can be obtained.
Zero adjustment for oscillator on front panel. All transistor circuits
provide outputs at 1 MHz, 100 KHz and 10 KHz. Level of signal
can be set with gain control.
Complete
Cat. No. 620-106.............oceeeeiaceeaceeees $175

ICD SERIES INTEGRATED
CIRCUIT DIVIDERS

International ICD units are totally integrated circuit
frequency dividers to replace multivibrators in old
equipment. Use them for crystal controlled time bases,
scope calibrators, and clock sources. Packaged in nine
types providing divide ratios 2 thru 10. No tuning or
adjustment required. Output pulse has the same sta-
billi(fiyy as the driving pulse. Voltage required 3.6 vde
+10%.

KEEPING YQU ON FREQUENCY IS INTERNATIONAL
OUR BUSINESS . ..

Write for International’s comp!ele cataloq of precision CRYSTAL MFG. CO., INC.
made crystals and quality electronic equipment 10 NO. LEE ® OKLA, CITY, OKLA. 73102



FOR EVERY APPLICATION

IMMEDIATELY AVAILABLE —FROM STOCK

Over 1.300 items to cover virtually every electronic application. . . . 400 Hermetic items,
T /s proved to MIL-T-278B, eliminate costly test delays. . . . Highest reliability in the field. . . .
W/ 3 Immediately available from your local distributor. Write for catalog.
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And Special Units to
(Y el UNITED TRANSFORMER CO.

DIVISION OF 1RW INC. = 150 VARICK STREET, NEW YORK, N. Y. 10013 1 Rw

IN CANADA: A. C. SIMMONDS & SONS LIMITED




NOW UNDER ONE

AEROTRON @

Ameco Ham, CB and
Short Wave Listening Equipment
is now being manufactured in
the Award Winning Aerotron plant
in Raleigh, North Carolina

Ameco Equipment Corporation, formerly of Mineola, Long Island, New York was re-
cently acquired as a wholly-owned subsidiary of Aerotron and the entire manufacturing,
engineering and sales functions have been moved to Raleigh.

If you are the owner of any of the fine Ameco products and desire service, parts, infor-
mation or even if you just wish to say ‘“howdy’’, we'd be happy to hear from you at our
new address.

Aerotron is now in its 20th year of manufacturing two-way radio equipment. We have over
30 models of VHF-FM, Single-sideband, Independent Sideband and accessory equip-
ment to offer for most any application.

When you’re in our neighborhood, drop in. We'd be glad to see you. We'll also send you
the latest Aerotron and Ameco catalogs if you'll drop us a line,

You’re among friends at Aerotron. Here are the call letters of some of our employees who are licensed
amateur operators: W2GHK-W2GHK/4, WAYRY, WA4VCZ, WAWYV, K4SAM, WNAEUF, WAWDN, WA4VLZ,
K4LRS, WATNG, WAKXW, WA4WDR, WPCUB, WALOV, WA4EHL, K4NFI.

AEROTRON, INC., U. S. HIGHWAY 1, NORTH = RALEIGH, NORTH CAROLINA
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. Herewith are xllustrated just a few of the many exclu-

sive Millen “Designed for Application” line of
MODERN PARTS for MODERN CIRCUITS,
- which are fully listed and described in our general
component parts catalog. A copy is available either
through your distributor or direct from any of our

district offices, or the factory.

JAMES MILLEN MEG. CO., INC.

150 EXCHANG! - MALDEN. MASSACHUSETTS




If the
Electro-Voice
- Model 664

picks up
sound here...

What are
all these

other
holes
for?

@ The holes in the top, sides
» and rear of the Electro-Voice
Model 664 make it one of the finest
dynamic cardioid microphones you
can buy. These holes reduce sound
pickup at the sides, and practically
cancel sound arriving from the rear,
Only an Electro-Voice Variable-D®
microphone has them,

Behind the slots on each side is
a tiny acoustic “window”’ that leads
directly to the back of the 664
Acoustalloy® diaphragm. The route
is short, small, and designed to let
only highs get through. The path is
so arranged that when highs from
the back of the 664 arrive, they are
cut in loudness by almost 20 db.
Highs arriving from the front aren’t
affected. Why two “windows” ? So
that sound rejection is uniform and
symmetrical regardiess of micro-
phone placement.

The hole on top is for the mid-
range. It works the same, but with
a longer path and added filters to
affect only the mid-frequencies. And

near the rear is another hole for
the lows, with an even longer path
and more filtering that delays only
the bass sounds, again providing
almost 20 db of cancellation of
sounds arriving from the rear. This
“three-way”’ system of ports insures
that the cancellation of sound from
the back is just as uniform as the
pickup of sound from the front—
without any loss of sensitivity. The
result is uniform cardioid effective-
ness at every frequency for out-
standing noise and feedback control.

Most other cardioid-type micro-
phones have a single cancellation
port for all frequencies. At best,
this is a compromise, and indeed,
many of these ‘‘single-hole” car-
dioids are actually omnidirectional
at one frequency or another!

In addition to high sensitivity to
shock and wind noises, single-port
cardioid microphones also suffer
from proximity effect. As you get
ultra-close, bass response.rises.
There’s nothing you can do about

this varying bass response—except
use a Variable-D microphone with
multi-port design* that eliminates
this problem completely.

" Because it works better, the E-V
664 Dynamic Cardioid is one of
the most popular directional micro-
phones for demanding communi-
cations applications. To learn more
about Variable-D microphones,
write for our free booklet, “The
Directional Microphone Story.”
Then see and try the E-V 664 at
your nearby Electro-Voice micro-
phone headquarters. Just $85.00 in
satin chrome or non-reflecting gray.

*Pat, No. 3,115,207

ELECTRO-VOICE, INC., Dept. 182LM
625 Cecil St., Buchanan, Mich. 49107

EleéthoYoree

SETTING NEW STANDARDS IN SOUND







More accurately, the portrait shows only part of a most reliable family.
The E. F. Johnson Company makes hundreds of fine quality electronic
components, including:

CAPACITORS —A dozen basic series of air variable capacitors,
each in a wide choice of capacity values. They range from sub-miniature
machined plate capacitors with maximums of 4.2 to 24.5 pf., to larger,
heavy-duty types with capacity values to 1700 pf. and voltage ratings to
9000 volts peak.

There is a reliable Johnson capacitor to fit your application. Whatever
the size, it offers excellent stability, high Q, low temperature coefficient,
uniform capacitance, and excellent overall performance at competitive
prices.

CONNECTORS —The Johnson line of jacks, plugs and terminals
meets the needs of both military and commercial designers effectively
and economically. For printed circuit applications, there are sub-minia-
ture insulated tip plugs and jacks, plus the unique Test Point Strip/
Handle for fast, efficient circuit testing.

Johnson’s line of standard insulated connectors includes tip, banana
and dual banana plugs, tip and banana jacks, military tip jacks, and
binding posts.

RIB-LOC™ components consist of new miniature, one-piece, insu-
lated terminals and jacks that press-mount with excellent retention
characteristics.

TUBE SOCKETS, INSULATORS, PILOT LIGHTS,

RF COMPONENTS AND HARDWARE —Dependable
Johnson tube sockets include HF, VHF and UHF types for tubes of
various power levels.

Low-loss, high-voltage-breakdown insulators are available in either
steatite or porcelain.

Johnson offers 47 pilot light assemblies in neon and incandescent types.
Standard and wide angle lens caps are available in glass and acrylic.

Other hardware includes panel bearings, shaft couplings, crystal sock-
ets and RF chokes, plus a number of heavy-duty RF components for
broadcast transmitting, RF heating, antenna phasing and other com-
mercial applications.

FREE CATALOG gives complete details and specifications,
including net prices, of E. F. Johnson quality electronic com-
ponents. Write for your copy today, or ask us about your speci-
fic application requirements. Special components, to your
exact requirements, may be available in production quantities.

E.F. JOHNS50ON COMPANY

1848 Tenth Ave. S. W., Waseca, Minnesota 56093
Providing nearly a half-century of communications leadership
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HAMMARLUND

WORLD FAMOUS FOR
COMMUNICATIONS

Receivers and Transmitters
AMATEUR

for the BEST
in HF and VHF

Coast Guard Transmitter /Receiver
GOVERNMENT

Land Mobile and Marine Frequencies
FM Two Way Radios
(144-174 MC)

The Superpro
LABORATORY Q@ —

BASE MODEL

Precision Variable
Air Capacitors
STANDARD & SPECIALS

TRUNK MOUNT MODEL
HAMMARLUND MANUFACTURING COMPANY

@ A GIANNINI SCIENTIFIC COMPANY

73.88 Hammarlund Drive ¢ Mars Hiill, North Carolina 28754
Export Department: 13 East 40th Street, New York, N. Y. 10016
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osley

antenn
the high
frequency

Distinctive, rugged, dependable, top quality

are just a few of the words aptly describing Mosley
HF, UHF, VHF Antennas,

Mosley antennas not only have the look of quality
but are quality constructed and remarkably
efficient in opetation. When listening

throughout the ham bands you’ve undoubtedly
noticed the Q-5 signals from ham stations using
Mosley antennas.

These antennas known world-wide

by hams and communication experts have

advanced design, feature virtually trouble-free
performance. Mosley offers you a wide variety

of standard antennas from which to choose,

plus antennas custom made to order,

Let Mosley help solve your antenna problems,
Your inquity giving specific antenna needs will be
onswered promptly. Write Mosley today!

Mosloy S 9.

4610 NORTH LINDBERGH BLYD, BRIDGETON, MISSOUR!, 63044
(Export Division) 64-14 Woodside Avenue Woodside, New York, 11377

15



RF COILS - RF CHOKES - FILTERS - COIL FORMS
IF TRANSFORMERS - PRE-TUNED IF STRIPS
VARIABLE CAPACITORS - VERNIER DIALS

Y

.
CENERAL
» caraLac

1 i, W. Miller Co.

Write for 68-page catalog that
gives specifications and prices
for all coils and components.

B s Q‘M

» 4 COIL FOR
oAt 0G &a

E\ @J.W.ME{LER GO

If you're considering winding

your own special coils, write for
32-pg. Coil Form Cat. No. 266.

Guide to Better Coil Selecti

gives 10-point checkist of J.W. MILLER COMPAN
factors to consider when

specifying coils.



CPC Antenna Ratings are

in

Accordance with

Yoandal iR

Test Procedures!

The Standard — adopted by the Electronic Industries
Assn. for specific methods of gain, pattern and VSWR
determination — provides uniform test procedure for
all manufacturers of base station antennas.

Each CPC antenna, rated per EIA Standards, is cata-
logued ““RS 329"'—your assurance of performance to
specifications!

DUPLEXERS (144-174 mcy-

100 db Isolation for 3 Mc
or Greater Separation

*Exact
frequencies
must be
specified

Cat. No. 499-509 Duplexer for use in the 144-174 Mc range
consists of three Cat. No. 500-509 Cavities each with a special
CPC developed notching circuit attached. Two cavities and
notching circuit assemblies are used on the receiver side of the

. ; Duplexer, and a single cav-
waa Loss \l.odhLOSS

ity and notching circuit is

The Duplexer is supplied
which allow the unit to be

used in the transmitter side.
\{ with mounting brackets
/| \ mounted on either a vertical

/ or horizontal surface. It

weighs 33 Ibs. and is 127"
deep by 167" wide by 33"/
long. Response curves for a

typical Cat. No. 499-509 Du-

plexer are shown at left.

50 155 160 165
FREQUENCY IN MC

\ D 4

v PHELPS DODGE SRmciinon 7"

MARLBORO, NEW JERSEY 07746 —Telephone: {201) 462-1880
LOS ANGELES, CALIFORNIA 90065 — Telephone: {213) 245-1143

5.25 dbd GAIN!

Super Stationmaster
Base Station Antenna

Cat. No. 220-509 is a broad-
band, lightweight antenna
with a measured omnidi-
rectional gain of 5.25 db
across its specified band-
width. Only three antennas
are required to cover the
150-174 Mc band, however,
the Super Stationmaster is
available in various over-
lapping ranges — 150-159
Mc, 155-164 Mc, 157-166
Mc, 160-169 Mc and 165-
174 Mc. A wide-band heavy-
duty unit, it provides much
greater lightning protection
than heretofore available
in an antenna of this type.

Specifications
Nominal input Impedance
50 O

hms

VSWR ......covnes 1.5:1

Bandwidth ........ 9.0 Mc
Maximum Power Input

500 Watts

Omnidirectional Gain 5.25 db

Vertical Beam Width..... 18°

Lightning Protection
Direct Ground

Rated Wind Velocity 100 MPH
Lateral Thrust at
Rated Wind
Bending Moment 1
below Ground Plane
at Rated Wind . . 251 ft. Ibs.
Radiating Element Material
Copper
Element Housing Material
Fiberglas
Weight ......... 30 Ibs.

A S
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A
WINNING — v
PAIR

Year after year Swan and Henry Radio
have proven to be tops with amateurs
the world over. Why? Because Swan
manufactures fine reliable equipment

that gives you the most for your money.
500-C TRANSCEIVER

Because Henry Radio gives you the best Matching AC supply with speakers: model

al ... generous trades eas avments 117-XC and model 23OXCfO|’ 230 volts,
de 8 ] r Y pay 12 volt DC supply for mobile or portable
and the kind of responsible merchan- operation: model 14-117

dising that amateurs have learned to
depend on. That's why we are number
one . . . the world’s largest distributor
of amateur radio equipment.

Attention World Amateurs: Henry Radio makes
it simple and easy for you to own the finest
American radio equipment, Write for details, MARK Il LINEAR AMPLIFIER

5 band, 2000 watts PEP input. Uses two
6% FINANCE CHARGE * 10% DOWN OR Emac 3-400Z grounded grid triodes.

TRADE-IN DOWN * NO FINANCE CHARGE While you're in — check the improved
model 250-C 6 meter VHF transceiver and

IF PAID IN 90 DAYS * GOOD RECONDI- the mode] 350-C, the world famous
TIONED APPARATUS * economy version of the 500-C.

Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin.

TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HENRY (W6NRV)
[ T e e e e e e e e e e )
CALL DIRECT . . . USE AREA CODE
Butler, Missouri, 64730 - 816 679-3127
- $ ' 1
Henry Rat ol Bhdadbatd 1120w, 0lympic, Los Angeles, Calif, 90064 213 477-6701
931 . Euclidy Anaheim, Calif, 92801 714 772-9200
- ]

“World's Largest Distributor of Amateur Radio Equipment”’
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QST  Since 1915 QST has been the bible of Amateur Radio. It faithfully reports each
month the rapid developments which make Amateur Radio so intriguing. QST treats
equipment, practices, construction and design. It is essential to the well-being of any
radio amateur. QST goes to every member of the American Radio Relay League. Mem-
bership: $6.50 per year in the U.S.A., Possessions or Canada, $7.00 Elsewhere, U.S. funds.
(See page 22 for application blank.) ‘

THE RADIO AMATEUR'S V.H.F. MANUAL A thorough treatment of v.h.f. Contains
first authentic v.h.f. history ever written, Covers receiving and transmitting principles,
techniques and construction. Antenna and feed system design, construction and adjust-
ment. Microwaves. Test equipment, construction and use. Interference, causes and cures.
V.h.f. hints and kinks. Emphasis throughout is on tried and tested equipment and practice.
A book about things that work and the ideas behind them. $2.00 U.S.A., $2.25 Elsewhere.

A COURSE IN RADIO FUNDAMENTALS This is a study guide and laboratory
manual based on The Radio Amateur’s Handbook. It describes in detail 40 experiments
with simple apparatus giving a complete practical knowledge of radio theory and
design. $1.00 U.S.A,, $1.25 Elsewhere.

UNDERSTANDING AMATEUR RADIO Written for the beginner, it explains in simple
language the elementary principles of electronic and radio circuits, tells how transmitters,
receivers and antennas work, and includes complete how-to-build-it information on low-
cost gear—receivers, phone and code transmitters up to 150 watts, v.h.f. measurements,
and easy to build antenna systems. A "must” guide for the newcomer in setting up and
operating his station. $2.00 U.S.A., $2.25 Elsewhere.

HOW TO BECOME A RADIO AMATEUR The standard elementary guide for the
prospective amateur. Tells what amateur radio is, and how to get started. Special atten-
tion is given the needs of the Novice class license. It features equipment which is simple
in construction, yet with a high degree of flexibility which permits the various units to fit
into the more elaborate station layouts, which inevitably result as the amateur progresses.
$1.00.

THE RADIO AMATEUR’S LICENSE MANUAL Tells how to get your amateur radio
license. In addition to a large amount of general information, it contains typical questions
and answers such as are asked in the government examinations. If you know the answers
to the questions in this book, you can pass the examinations without trouble. 50¢.




LEARNING THE RADIO TELEGRAPH CODE Designed to train students to handle
code skillfully and with precision, both in sending and receiving. Practice material is
included for classwork as well as for home study. Excellent for the student who does not
have the help of an experienced operator or access to a code machine. 50¢.

THE ARRL ANTENNA BOOK A comprehensive manual of antenna design and con-
struction. Both the theory and the practice of all types of antennas used by the amateur,.
from simple doublets to multi-element rotaries, long wires, rhomboids, vees, mobile whips,
v.h.f. systems, etc. Feed systems and their adjustment. The most comprehensive and reliable
information ever published on the subject. $2.00 U.S.A.,, $2.25 Elsewhere.

SINGLE SIDEBAND FOR THE RADIO AMATEUR A digest of the best s.s.b. articles
from QST. The newcomer to Single Sideband as well as the experienced s.s.b. user will
find it indispensable. Includes discussions of theory and practical how-to-build-it de-
scriptions of equipment. Covers both reception and transmission. $2.50 U.S.A., $3.00
Elsewhere.

THE MOBILE MANUAL FOR RADIO AMATEURS A collection of informative articles
for the mobile amateur. Describes receivers, transmitters, antennas and power supplies,
gives particular attention to the special problems encountered in the installation and
operation of mobile stations. $2.50 U.S.A., $3.00 Elsewhere.

HINTS AND KINKS An amateur must be resourceful and also a good thinker. He
must be able to make a small amount of money do a great deal for him. This book is a

compilation of hundreds of good ideas which amateurs have found helpful. $1 U.S.A,,
$1.25 Elsewhere.

THE RADIO AMATEUR’S OPERATING MANUAL A ready reference source and
guide for the amateur who wishes to brush-up on his operating procedures. Includes
chapters on every operating aspect of amateur radio; NTS, RACES, ARPSC, AREC, ARRL
etc. A must for the amateur who prides himself on good operating procedures. $1.00
U.S.A., $1.25 Elsewhere.

SUPPLIES FOR THE ACTIVE AMATEUR

ARRL offers many supplies for the active amateur. They are “must” items for the amateur
who wishes a neat and organized operating position. ARRL supplies include: Type A and
Type B calculators, World Map, Log Books, Message Blanks, and membership stationery.




Application fon WWembenskiss

AMERICAN RADIO RELAY LEAGUE

Administrative Headquarters: Newington, Connecticut, U. S. A.

AMERICAN Rap1o RELAY LEAGUE,
Newington, Conn., U. S. A. 06111

Being genuinely interested in Amateur Radio, I hereby apply
for membership® in the American Radio Relay League. I en-
close remittance ($6.50 per year in the U. S. or Canada, $7.00
per year elsewhere, U. S. funds) in payment of dues for
.................... year(s), including subscription to QST
for the same period. Please begin QST withthe ..............
issue. Amountenclosed: $.................... ... ... ...

The call of my stationis.................................
The class of my operator’s license is .......................
I belong to the following radio societies....................

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

Send Membership Certificate [ or Membership Card ]

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

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

City, State, Zip Code

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.

*Membership is available only to individuals. Life Membership is granted to Full
Members for $130. Write the Secretary for details.

The subscription rate of QST to libraries, companies, laboratories and other organi-
zations is $7.50 per year in the United States, Possessions and Canada, $8.00 else-
where,
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We don't make
amateur radio equipment

But, like you, the Communication Prod-
ucts Department of General Electric is
vitally interested in the field of commu-
nications.

General Electric started the two-way
radio business. And, as the world's larg-
est electronics manufacturer and the
largest manufacturer of electrical equip-
ment, we have been a leader in the
development of communications equip-
ment and systems.

We make communications equipment
for government, industry, and individu-
als. Microwave systems, power line car-
rier, and two-way radios. G.E. has a full
line of professional communications
eqguipment for almost any situation.

Where's it used? Anywhere in the
world. In Viet Nam, in the oil fields of
Iran, in your home town. And General
Electric offers fast, efficient service
around the world.

So, even though we don't make your
amateur radio equipment, keep us in
mind. Maybe you buy communication
equipment in your business. Or, perhaps
you would like to add your talents to
those of many other radio amateurs
now working for General Electric in
Lynchburg, Va., and around the world.
In either case, direct your inquiry to
General Electric Co., Communication
Products Dept., Section 318, Lynch-
burg, Va. 47103

GENERAL @D ELECTRIC




VIBROPLEX

THE PIONEER AND ALWAYS THE LEADER
WORLD’S NO. 1 KEY SEMI-AUTOMATIC

Never tires the arm
Never upsets the Nerves New Super Deluxe

VIBROPLEX

Presentation

“PRESENTATION"

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

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

Vibroplex has TOUCH CONTROL,
adjustable to your individual desire.

Vibroplex has FIRM STANCE, a very
important item, The rubber feet are so
placed the key stays in position.

RICHLY DESIGNED — 24k gold-

2K plated base top, polished chrom-

- ium machine parts, red trim and
Gold-[lated jeweled movement DeLuxe, only
Base Top $39..

: ALL LABOR TAKEN OUT OF SENDING
SEND BETTER — Vibroplex SEND FASTER — Vibroplex

makes uniformly good signals at gives you greater speed. More
any speed. They are sharp and speed than you can ever use. But
easy to read. You will like them. it's there if you need it.

SEND EASIER-—Vibroplex is a SEND LONGER — Vibroplex
perfectly balanced key. You are keys last longer. Many keys are
relieved of all nervous and mus- still in use after 30 or more years.
cular tension. Nothing to get out of order.

Vibroplex Lightning Bug

Improved design with slotted weights
that can’t work loose. A bridged

Replace your old-fashioned key with damper frame that protects key
all 1ts annoyances with an improved z&\g?inst {:lartnage. Instantl){) adjustablg

ot contact spring may be remove
NEW VIBROPLEX. Enjoy sending without disturbing speed weights. Pre-
as never before, Choose yours from cision machining, trouble proof and
those {llustrated here. adjustable to any speed. Standard,

with circuit closer, gray base and
chrome top parts, priced at Std. $23.95.
DeLuxe model priced at $29.95.

Vibroplex Original

4 ry

Acclaimed by thousands of the world’s VIBRO-KEYER

finest operators for ease of operation, Supplies the answer to many years of
clean signals an.d. all around sending requests for Vibroplex parts for a key-
excellence, Precision machined, trou- ing mechani sm to l;:e used w ith ELEC
ble-proof and efficient. A strong favor- TRONIC 1 e ' UNITS.,
ite of the elite. Standard, with circuit Features a beauhfu] base, snze 3%"” by
closer, grey base and chrome top parts. 4%” and weighing 2% pounds. Red
$24.95, DeLuxe, with polished chrom- finger and thumb pieces, same large
ium base and top parts, red trim and %"’ contacts on main frame and trun-
jewel movement. $29.95. nion lever as used in Vibroplex. A real

beauty, adjustable to suit your speed
requirements, Standard model, priced
at $18.95; Deluxe model, with Chrome
Plated Base, priced at only $24.95.

#Cord and wedge, $2.75 additional.

NEW SPECIAL ENLARGED Edition of
PHILLIPS CODE, $2.75 postpard
Also includes: United States Time Chart
Radio Code Signals “‘Commercial “‘Z_" Code
Vibroplex Carrylng Case International Morse Aeronautical Q" Code
” ) . American Morse Miscellaneous Abbrevia-
Keeps key like new, Black simulated Russian, Greek, Arabic tions. Used on interna-
morocco. Flexible leather handle. Turkish and Japanese tional wme.d submarm;
Protects key against dust, dirt and %orisg (T:°,‘,1, Chart g:l;l‘:e“:nd radio telegrap!
moisture, and insures safe-keeping orld Time Chal
when not in use. With lock and Get your copy today!
key, $6.75. = ———
very Vibroplex key
ThAvoBi%let:I'l’n%lt-g:f: 'Mark Prices subject to change without notice has 3/16 contacts and
identifies the is available for left-
Genulne Vibroplex. hand operation, $2.50

g Accept no substitute extra. -

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

IF YOU SEND YOU SHOULD USE THE VIBROPLEX
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HY-GAIN ANTENNAS, FOR THE MOST POWERFUL SIGNAL UNDER THE SUN
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LEARN CODE THE MODERN
ATKO WAY!

ATKO MINI-KEYER MODEL 10A

A new compact dimension from ATKO, makers of the code
training and examining keyers now used by the F.C.C. in all
Districts, the Navy, Coast Guard, Air Force, Bureau of Stan-
_dards, and other governmental agencies in their programs.
T he ATKO MINI-KEYER is actually a complete radio school, with
the added advantages that it can be used to automatically key your
transmitter, or monitor your sending.

FE AT&J RES: -
® Uses Wheatstone perforated tape. Standard the world over. $ 50
Model 10A *54-

® Furnished with three reels of triple spaced tape. Large
library of additional tapes, normal, double or triple spaced, '
available at nominal cost.

® At 10 words per minute, tapes run for 1 hour.

® Code speeds trom 5 to 32 wpm controlled by easily ® All solid state design. Needs no warm-up. Operates from
interchanged capstans. Capstan giving sending rate of 115-Volt 60 cycle AC power line. No batteries.

16 wpm, which is 5.3 wpm with triple spaced ?apel comes ® Includes 11 page Instruction Manual.

with Keyer. This provides excellent means of practicing o gpor capstans available for 12, 14, 18, 20, 22, 25,

sending. With telegraph key connected, the 10A sends a
perfectly formed character, pauses while you imitate what 30 and 32 wpm at $2.50 each.

you have just heard. Model 10B identical to 10A except that it contains no tone
‘® Has Volume and Broad Band frequency controls. source or speaker.

® Will key outside tone source or your transmitter. $ 4 4 50

® Equipped with built-in oscillator, speaker and Key jack Model 10B

for sending practice. ‘
® Equipped with Phone jack. Will drive up to 25 pairs of AUTOMATIC TELEGRAPH KEYER CORPORATION
head phones. -\ 21TE FOR DETAILS 275 Madison Ave., New York, New York 10016

e O mwes 0 s ¢ smam ¢ mmm 0 D O Emm O W O Mok O M ¢ Dum 0 mam ¢ SEmd Emn O e ¢ =mm &

SWANTENNA'©

DOES THE WORK OF 5 ANTENNAS IN ONE
4 5 BANDS — 500 WATTS P.E.P.
80-40-20-15-10
YOUR TRANSCEIVER IS BANDSWITCHING—-
WHY NOT YOUR ANTENNA?
CHANGE BANDS WHILE DRIVINGI
FIXED STATION PERFORMANCE AND CONVENIENCE
Costs Less Than Other Types With Equal Power Handling Capabillties
DON'T STOP TO CHANGE COILS or CARRY 5 ANTENNA SYSTEMS!

Remote MODEL 55 — 39500 DeLuxe Bumper Mount 32495

Manual Operation Model 45 — Original KWIK-ON
36500 Antenna Connector $3.25

@@ O swan
ELECTRONICS CORPORATION

OCEANSIDE, CALIF. 92054

2PAT. No. 2961657
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GRVSTAL GALING

NO WAITING for the FUTURE

SEND FOR OUR 1968 CATALOG OF
PRECISION QUARTZ CRYSTALS AND ELECTRONICS
FOR THE COMMUNICATIONS INDUSTRY

TT

SENTRY MANUFACTURING COMPANY

1634 Linwood Boulevard-0klahoma City, Oklahoma 73106
PHONE: 405-232-1431 — TELEX: 071-361 — TWX: 910-831-3175



World's

LOW

First

COST

1M7V/12V All-Transistor

Communications Receiver Is Available Now

In 190 Radio Shack Stores Coast to Coast!

THE —7=£AaL/7S77C° DX-150

Over 30 semiconductors — no tubes, no

nuvistors — the DX-150 is 100%, solid state!

SSB/CW |AM reception, covering 535KC

through 30MC in 4 slide-rule bands!

Product defector for

$SB/CW, plus fast

and slow AVC; variable-pitch BFO!

Hluminated electrical bandspread fully

calibrated for the Amateur and CB bands!

Cascade RF stage; ANL for RF and AF; zener-

stabilized; OTL audio; illuminated "'S" mefer!

Built-in monitor speaker plus fronf-panel

jack for external (optional) matching speaker!

THERE'S A STORE NEAR YOU!

ARIZONA — Phoenix
ARKANSAS — Little Rock
CALIFORNIA — Anaheim,
Bakersfield, Covina, Downey,
Garden Grove, Inglewood,
La Habra, Long Beach,
Los Angsles, Mission Hills,
Mountain View, Oakland,
Pasadena, Pomona, Reseda,
Sacramento, San Bruno,
San Diego, San Francisco,
Santa Ana, Santa Monica,
Torrance, West Covina
COLORADO — Denver
CONNECTICUT — Hamden,
Manchester, New Haven,
New London, Orange,
Stamford, West Hartford
FLORIDA — Jacksonville,
Orlendo
GEORGIA — Atlanta
ILLINOIS — Chicago
KANSAS — Wichita
LOUISIANA — New Otleans
MAINE — Portland
MARYLAND — Langley Park
MASSACHUSETTS — Boston,
Braintree, Brockton, Brookline,
Cambridge, Framingham,
Lowell, Medford, Natick,
Quincy, Saugus, Springfield,
Waltham, West Springfield,
Worcester
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MICHIGAN — Detroit

MINNESOTA — Minnseapolis,
St. Paul

MISSOURI — Kansas City,
St. Joseph, St. Louis

NEBRASKA — Omaha

NEW HAMPSHIRE —
Manchester

NEW JERSEY— Pennsauken

NEW MEXICO — Albuquerque

NEW YORK — Albany,
Binghamton, Buffalo, New
York, Schenectady, Syracuse

OHIO — Cincinnati, Cleveland

OKLAHOMA — Oklahoma City,
Tulsa

OREGON — Portland

PENNSYLYANIA —
Philadelphia, Pittsburgh

RHODE ISLAND — Providencs,
East Providence

TENNESSEE — Memphis,
Nashville

TEXAS — Abilene, Arlington,
Austin, Brownsville, Corpus
Christi, Dallas, Fort Worth,
Houston, Lubbock, Midland,
San Antonio, Skerman, Waco

UTAH — Salt Lake City

VIRGINIA — Acrlington, Virginia

Beach
WASHINGTON — Seattle

New, big, exciting, professional —the
Realistic DX-150 obsoletes tube receivers
and warm up, banishes forever your depend-
ence on house current to stay in opera-
tion. For example: the DX-150 will run 100
hours on 8 D-cells if current fails, or isn’t
available, or on field day. Addmonally, it
w:ll operate from a car’s cigarette lighter or any other mobile
or base 12VDC source! Of course a 117VAC power supply is
built in. DX-150 is a husky brute: 1418 x 9% x 632", with a
massive silver extruded front panel, solid metal knobs, grey
metal cabinet, 14 pounds of quality.

A NEW STANDARD OF RECEIVER VALUE!

Priced Radio Shack's way (factory-to-you) the DX-150 saves you
about $100 off traditional pricing methods. Yet it offers 11 front
controls; dual power supply; 1214” slide-rule dial in 5 colors;
continuous coverage from 535KC through 30MC, including 160
through 10 meters; separate detector circuits for AM (diode)
and SSB/CW (4-diode bridge); sensitivity good to 0.5xv at 30MC.
Nobody but nobody but 44-year-old Radio Shack could have
created this unique product for $119.95. You better believe ijt!

REALISTIC DX-150 CUSTOM ACCESSORIES

Exact - match external Voice - Frequency
O=fF=—==0)| | speaker cuts out built-in monitor, includes
«Q000630 lead and plug. 20-1500: $7.95 (4 Ibs.)
1]

12VDC portable pack with all cables, plugs,
8-long-life batteries; includes plug-to-plug
and plug-to-lighter cord sets. 20-1501: Only
$7.95 (wt. 4 Ibs. w/batteries)

ORDER BY MAIL! IN PERSON! FREE FOLDER!

RADIO East: 730 Commonwealth Ave., Boston, Mass. 02215 |
SHACK ( West: 1515 So. University Dr., Ft. Worth, Tex. 76107

Please rush me the item I've checked below. Dept. WF
1 enclose '$ , plus 50¢ for postage and handling:
' [] FREE 1968 Catalog O Matching Speaker, 20-1500, $7.95*
l [0 FREE DX-150 Folder O 12 VDC Power Set, 20-1501, $7.95* I

l' [ Receiver, 20-150, $119.95* * Plus Shipping Cost:
IMPORTED 14 jps,, 4 Ibs., 4 Ibs.

I Name (print)

1
|
i Street. |
1
]

I City State Zip.




COMPLETE

BEAM

CONTROL

WITH YOUR

EZ WAY
TOWER

WORLDS MOST
VERSATILE
ANTENNA SUPPORT

Raise Your Beam to optimum
height for maximum signal
strength,

Aim It accurately with your rotor
securely mounted inside the tower.
(most models)

Lower It to protected levels when
high winds threaten.

Tilt It down to ground level for
adjustment and changes without
dangerous climbing.

DO IT THE E-Z WAY

Rugged Aerodynamic Design.

New Heavy Duty Geared Winches
now standard equipment on most
models.

Free Standing — no guys required
with rated loads.

Pre-Assembled Units — E-Z in-
stallation.

Sealed Packaging ~ full protec-
tion in transit.

FULL TILT

For full details write for Catalog H~-65

B-Z WA

P.0.BOX 17196

/tobuc €S e

TAMPA, FLORIDA 33612

A FIRST CLASS
FCC LICENSE

...Or your money back!

YOUR key to future success in electronics is a First-Class
FCC License. It will permit you to operate and maintain
transmitting equipment used in aviation, broadcasting, ma-
rine, microwave, mobile communications, or Citizens-Band.
Cleveland Institute home study is the ideal way to get your
FCC License. Here’s why:
Our clectronics course will quickly prepare you for a
First-Class FCC License. Should you fail to pass the FCC
examination after completing your course, you will get a
full refund of all tuition payments. You get an FCC
License . . . or your money back'
And only CIE offers you new, up-to-the-minute lessons in all
these subjects: Logical Troubleshooting, Microminiaturiza-
tion, Single Sideband Technique, Pulse Theory and Applica-
tion, Boolean Algebra, and many more.
You owe it to yourself, your family, your future to get the
compiete details on our “proven effective” Cleveland Institute
home study. Just send the coupon beiow for FREE book or
write to Cleveland Institute of Electronics, '776 E. 17th St.,
Dept. RH-5. Cleveland, Ohio 44114.

ENROLL UNDER NEW G.l. BILL
All CIE courses are available under the new 6.1. Bill.
If you served on active duty since January 31, 1955,
OR are in service now, check hox in coupon for 6.1.
Bill information.

MAIL COUPON TODAY FOR FREE BOOK

c‘ Cleveland Institute
of Electronics

1776 East 17th Street, Cleveland, Ohio 44114

Please send me your FREE book, " How
To Get A Commercial FCC License.”

Name.

(please print)

Address

City. State Zip

Oci i Age
] Check here for G.1. Bill information.

Accredited Member National Home Study Council
A Leader in Electronics Training . . . since 1934 RH.g
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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 afforded 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

j Ae j ns fruc fogra/aé

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.

g)osta[ Card WkL BRING FULL PARTIC.

ULARS IMMEDIATELY

THE INSTRUCTOGRAPH CO.

5071-H NORTH BROADWAY
4700-H S. CRENSHAW BLVD.
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@ Accessories always available at ARROW

AMECO 2 & 6 METER CW/PHONE XMTR WITH

POWER SUPPLY
Model TX-62 complete 75 W.
phone & CW transmiiter has

built-in  power supply and
modulator. Tunes easily by
adjusting final plate and

loading caps.
50-54 Mc. & 144-148 Mc, Xtal
(8 Mc) controlled or can take VFO, Meter reads final
grid or cathode current or RF out. Built-in, solid
state power supply, fused, Mike/Key jack & xtal
s%cket on frohnt panel, Size: 11%2x912—6" high,
shipping weight approx. 20 Ibs.

P&, ired and te $149.95

6 THRU 160 METERS

MODEL PCL, Wired, $24.95
MODEL PCLP with built-in
power-supply, wired, $32.95

2 Nuvistors in cascode give noise
figures of 1.5 to 3.4 db. depending
on band. Weak signal performance,
image and spurious rejection on ali
receivers are greatly improved. PCL's
overall gain in excess of 20 db.
Panel contains bandswitch, tuning
capacitor and 3 position switch
which puts unit into “OFF,”
‘‘Standby’’ or ‘‘ON,’’ and transfers
antenna directly to receiver or
¥ through Preamp. Power required—
120 V. at 7 ma, and 6.3 V. at .27 A.
—can be taken from receiver or
Ameco PS-1 supply. Size: 3"x5x3",

ALL BAND
NUVISTOR PREAMP

tional) « Noise limiter » Band spread + Includes BFO.

® 97 Chambers 5t, N. Y., N. Y.
212 — Digby 9-4411

$10.95 PPD. USA

TX-62, wired and tested
NEW, ALL WAVE RECEIVER MODEL R-5
For Amateurs, Police,

Fire, Short Wave
Covers .54 MHz through 54 MHz
in 5 continuous bands. Includes
standard broadcast, all foreign
broadcast, all amateur  bands
through 6 meters, all 27 MHz
CB channels, all 2-way radio
frequencies from 30 to 50 MHz including police and fire
departments. Fully transistorized «+ AC and portabie (op-

$64.95 kit, $79.95 wired

ARROWL\ELECTRONICS INC

L] 525 Jericho Tpke., Mineola, N. Y.

NEW AMECO VFO FOR 6, 2 & 1Ys METERS

The new Ameco VF0-621 is a companion unit designed
to operate with the Ameco TX-62. It can also be
used with any other commercial 6, 2, or 1% meter
transmitter.

Because it uses the heterodyne principle and trans-
istorized oscillator circuits, it is extremely stable. An
amplifier stage provides high output at 24-26 MC.
The VFO includes a built-in solid state Zener diode
regultated AC power supply.

This new VFO is truly an exceptional performer at
a very low price Model VF0-621 $59.95 net.

e 900 Rte. 110, Farmingdale, N. Y.
516 — MYrtle 4-6822

® 18 Isaac St., Norwalk, Conn. e 225 Rte. 46, Totowa, N. J.

516 — Ploneer 2-2290

A COMPLETE LINE OF
BROADBAND BALUNS
From The Quality Leader

Impedance* Power Price
Model Ratio (PEP) Ppd. in USA
6010 50U-50B 2 KW $15.95
6011 50U-2008 2 KW 15.95
6012 50U-200U 500 14.95
6020 75U-75B 2 KW 15.95
6021 75U-300B 2 KW 15.95
6022 75U-300U 500 14.95

*U—Unbalanced
B—Balanced

All Units are Rated at Full Power from 2-32 mc
Complete with Hardware & Mating Connector.

TRANSLAB INC.

203 — 838- 4877 201 — 256-8555

TOROIDAL FILAMENT CHOKES

¢ Model 615 Toroidal Filament Choke—3-30 mc
e 15 Amp CCS—30 Amp ICAS

e Completely encased and ready for mounting
¢ Now used in the Henry 2K and 4K amplifiers!

Creative Concepts in Communications

4754 FEDERAL BLVD. SAN DIEGO, CALIF.

92102 TELEPHONE 714 263-1876
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ANNOUNCING the
NEW and ULTIMATE
in AMPLIFIERS . ..

ONLY $290.00 in Easy to Build Kit Form
Tubes furnished if ordered with kit for $60.00
F.o.b. Des Moines, lowa
[ ]

Attractively styled, gray or black color
scheme (your choice) matches most modern
exciters and transceivers. Rack mount panel
available at slight additional charge

®

to simple and accurate assembly

% BUILT IN WATTMETER TO MEASURE OUTPUT!

% TWO ZERO BIAS TRIODE AMPEREX 8163 TUBES
FOR MAXIMUM OUTPUT (3-400Z may be used
with reduced output)

Y 80 thru 10 meters INCLUDING MARS

% Rugged self contained solid state power supply
Easily changed from 115V to 230V.

% 3rd order distortion .. —30 db
5th order distortion —50 db

=] HONER (=]

SOLD ONLY BY:

BANDIT 2000C

ALL NEW UNIQUE MANUAL * * * A new pictorial method for the easiest assembly possible. The answer

% Can be easily driven with average 100 watt
exciter
% Internal change-over relays
A Rotron fan for cool operation
Size ...... 914" high x 157" wide x 1314,” deep
weighs approximately 57 pounds
AM as well as RTTY operation
% Broadband input .... 50 to 70 ohm unbalanced
output

lowa Residents add 3%
for sales tax

X

SOLD ONLY DIRECT
TO KEEP THIS LOW PRICE!

Watch QST for new products.

Hunter Sales, Snc.
HUNTER SALES, INC., P.O. Box 1128, Des Moines, lowa 50311

=] HONER [Z]

.

HANDY DANDYS WERE
MADE TO KEEP YOUR
SUPPLIES IN ORDER!

Handy Dandys are sturdy, plastic caps
that snap into %" pegboard and hold
quarter-twist baby food jars. Ideal
for the ham operator, electronic
experimenter, home handyman.
Nothing better for storing small
parts, resistors, transistors, capac-
itors, diodes, terminals, connectors,
tubes, knobs, screws, washers,
bolts, nails and small tools. Great-
est invention for keeping your shop neat, at low cost.

Sample order of 10 for $1; 36 for $3; 72 for $5;
500 for $32.50. Handy Dandys only—No jars. Shipping
paid anywhere USA. Send payment with order—No C.O.D.

WICKLIFFE INDUSTRIES, INC.

P.O. Box 244, RH WICKLIFFE, OHIO 44092
B L R R R o o R o o i s
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IMPORTANT BOOKS from EDITORS & ENGINEERS, LTD.

@  SINGLE SIDEBAND:

THEORY AND PRACTICE
by Harry D. Hooton, W6TYH

The one-source guide
to ssb. Covers the ori-
gin and principles of
ssb, derivation of ssb
signals, carrier sup-
pression techniques,
sideband selection,
carrier generators,
speech amplifiers and
filters, ssb generators,
balanced mixers and converters, low-power ssb
transmitters, linear r-f amplifiers, ssb communica-
tions receivers, transceivers, tests and measure-
ments. Includes chapters on how to build air-tested
linear amplifiers. 352 pages; hardbound.

Order No.350,00y c.c.evviiiiiiicacenneees . $36.95

wee TRANSISTOR
ML RADIO HANDBOOK

L 2

Leading book on transistorized
communications equipment

Covers a wide range of communications uses
for both amateur and commercial applica-
tions. Explains circuit theory. Practical con-
struction projects include audio and speech
amplifiers, VHF transmitting and receiving
equipment, SSB exciters, and complete SSB
transceivers. 180 pages.

Order No. 044, 0nly......cooivirviennannnennns $5.00

pwen RADIOTELEPHONE
sl LICENSE MANUAL

Helps you prepare for commer-
cial radiotelephone operator’s
license exams. Provides com-
plete study guide, including
questions and answers. Covers
everything you need to know: 1. Questions
on Basic Law; 2. Basic operating practice;
3. Basic radiotelephone; 4. Advanced radio-
telephone. 200 pages.

Order No. 030,00/, ..c.vciveiiiiianianonnnres $5.75

WORLD-WIDE ELECTRONIC TUBE DATA

Radio Tubes Vade-Mecum, Latest 20th Edition
(1965-67). Gives operating characteristics and lists
base connections of all existing radio tubes made in
all countries. 534 pages.

Order No. 504, 0nly.......ccoevvvvvinnnnnnn, $11.00

Equivalent Radio Tubes Vade-Mecum. Latest 18th
Edition (1963-65) shows tube substitutions (exact
and near-equivalents); over_ 43,900 comparisons;
includes military tubes of 7 nations. 300 pages.
Order N0. 493,00/, .. .ccovvviinerrinrenasssnes $9.00

TV & Special Tubes Vade-Mecum. Gives operating
characteristics and base connections of TV picture,
CR, and other special-purpose electronics tubes
used in all countries.
No. 482, 18th Ed. 21962-64), only...oeovinnns 9.00
No. 460. 15th Ed. (1959), only................ 9.00

17TH EDITION

of the world-famous

e Most comprehensive how-to-build-it source
o Problem-solver for designers & builders

Completely revised and enlarged by William L.
Orr, W6SAL This is the comprehensive com-
munications manual which is the industry
standard for electronics engineers, technicans,
and advanced radio amateurs. Explains in
authoritative detail how to design and build all
types of radio communications equipment.

LATEST HOW-TO-BUILD DATA

The new 17th Edition of the RADIO HANDBOOK
presents design data on the latest amplifiers, trans-
mitters, receivers, and transceivers. Includes greatly
enlarged sections on single-sideband equipment and
design, and semiconductors. Gives extended cover-
age to r-f amplifiers, special vacuum-tube circuits,
and computers. All equipment described is of modern
design, free of TVI-producing problems.

THOROUGHLY REVISED & UPDATED

Provides a complete understanding of the theory
and construction of all modern circuitry, semicon-
ductors, antennas, power supplies; full data on work-
shop practice, test equipment, radio math and cal-
culations. Includes aspects of the industrial and
military electronics fields of special interest to the
engineer and advanced amateur. The 17th Edition
of the RADIO HANDBOOK provides the broadest
coverage in the field—complete information on build-
ing and operating a comprehensive variety of high-
performance equipment. All data is clearly indexed.
832 pages; 6% x 91 "; hardbound. Invaluable for
amateurs. electronics engineers. and designers.

Order No. 167, 0nly......ooovveivennnirennnnes $12.95

Order from your electronic parts
distributor or send coupon below.

) EDITORS and ENGINEERS, Ltd. il

P.0. Box 68003, New Augusta, Ind., 46206, Dept. AH-GG'

| Ship me the following books:
[0 No.167 [ No.030 [JNo. 482
| O No. 350 [INo.504 [JNo. 460

I O No.044 [] No. 493 $ encl.
|

l Address

I
I
| Name |
|
|
1
l



With SPRAGUE COMPONENTS

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.

High uF Capacitors
Molded phenolic cases.
Ratings to 10,000 wF. De-
signed for low voltage
(to 50V) filter circuits.

TUBULAR ELECTROLYTICS

Atom® Capacitors

Tiny, dependable single or multiple
section units. Have low leakage, long
shelf life. Metal case construction
with outer Kraft tube.

Littl-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.

Transi-lytic® Capacitors

Miniature low-cost capacitors for
transistorized and other low voltage
circuitry. Special low-leakage cur-
rent construction. Plastic case pro-
vides excellent resistance to high
humidity.

PAPER-FILM TUBULARS

—all—

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.

Orange Drop® Capacitors

Dual dielectric (polyester
film and paper), with solid
impregnant. Double dipped
in epoxy resin, Radial leads,
ideal for printed wiring
boards.

CERAMIC CAPACITORS

o——

Cera-mite® Ceramics

Sitvered 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-
perature-compensating types. )

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

®-

*“Postage-stamp”’ Micas

Silvered (+5% cap. tol.) or standard
(1209 cap. tol.). Carefully-selected,
electrically graded raw mica assures max-
imum quality.

HYPASS® CAPACITORS

‘ﬁﬁ )

Exclusive 3-termina) feed-thru units
which effectively by-pass vhf cur-
rents. Suppress TVI from trans-
mitters, diathermy, line-conducted
radiation, etc. i

OIL CAPACITORS

" &, Rectangular Oils

=¥ ™ Fortransmitter powersup-
i plies and other high volt- -
age applications. Hermet-
1 jcally sealed in rugged
metal cases. Qil-impreg-
nated, oil-filled. High in-
sulation resistance.

Screwbase Oils

Cylindrical screwbase can
for easy single holemount-
ing. Oil-impregnated, oil
filled. Small size, will fit
tight spaces.

FILM TUBULARS

Isofarad® Capacitors

For applications that require close
tolerance (+59) and zero tempera-
ture coefficient of capacitance. Con-
stant capacitance—even under severe
temperature changes.

For complete data on these and other Sprague compo-
nents, get Catalog C-617 from your Sprdgue Distributor,
or write to Sprague Products Company, 505 Marshall St.,
North Adams, Massachusetts 01247.
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KWIKETTE®
SOLDERING - AIDS

Make component replace-
ment-quick and easy. Not
just another wire spring
“connector! Copperweid
wire inner core, inter-
mediate layer of flux,
outer jacket of solder . . .
all you do is slip Kwikette
on leads and apply heat!

FLUX

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.

e Gy

Blue Jacket® Resistors

Vitreous enamel coating guards
against humidity and failure from
electrolysis. Ratings from 2 to 10W.

SPRAGUE

THE MARK OF RELIABILITY




~ MOBILE-RADIO
MAINTENANCE

Get into this rapidly growing
field with 2nd Class Ticket and

LAMPKIN MOBILE-SERVICE METERS

?Y 75 MHz AbC
0 1 - . % J
, betlier than 0.001%

ol watoott. VIS
( SIGNAL s

LAMPKIN EQUIPMENT IS RELIABLE — INSTRUMENTS 5, 10, 20 YEARS OLD ARE MAINSTAYS
FOR THOUSANDS OF SHOPS. PROMPT, REASONABLE, DIRECT FACTORY SERVICE.

THE LAMPKIN FREQUENCY METER IS CORRECTABLE VERSUS WWYV. ALL QUARTZ CRYSTALS
WILL AGE IN FREQUENCY. THE FCC SAYS WWYV IS THE FINAL AUTHORITY FOR FREQUENCY
MEASUREMENTS.

FOR 0.0001% ACCURACY USE ACCESSORY PPM METER WITH THE 105-B

FREE BOOKLET—with facts o e
and ﬁgures_send f or “‘HOW TO | Measurements Section
MAKE MONEY IN M0‘§ILE' | Lampkin Laboratories, Inc.
RADIO MAINTENANCE”. | Bradenton, Florida 33505

| Atno obligation to me, please send

MAll cou PON TODAY ! : [0 “How To Make Money in Mobile-Radio Maintenancel”

I [ Technical data and prices on Lampkin Meters

LAMPKIN LABORATORIES, INC. [
BRADENTON, FLORIDA



better sent...
better received

with Belden wire and cable

...easy to use packaged lengths.

==

Antenna Rotor Cables
Sturdy, flexible, plastic insulated
cable for rotor applications. Color
coded. Chrome, vinyl plastic jacket
resists sun and aging.

Power Supply Cables

Excellent mechanical and electrical
characteristics for long service life.
Special jacket offers maximum re-
sistance to abrasion and ozone.
Use as power supply cords and
interconnecting cables. Ideal for
remote control circuits, special
press-to-talk microphone circuits,
and other applications.

FOR FULL INFORMATION CONTACT YOUR BELDEN ELECTRONIC DISTRIBUTOR
The Belden line gives you maximum efficiency with lowest losses under
all conditions of operation. There's a Belden wire or cable to meet every
ham transmitting and receiving need. Shown here is only a small portion

of this complete line.

TP ————

Shielded Hook-Up and Grid Wire
Provide most effective TVI sup-
pression. Vinyl insulated with
tinned copper braid shield. Avail-
able from 24 AWG to 12 AWG.

X IR
S camm L

Coiled Microphone Cable
Provides low impedance for mobile
microphone applications. Neo-
prene jacket remains flexible at low
temperatures. Available with or
without shielded conductors.

Ham Transmission Lines—
Parallel Type

Uniform quality control provides
uniform impedance. Brown poly-
ethylene for best weather resis-
tance and lowest losses.

Ham Transmission Lines—

RG/U Type

Designed for lowest losses, longer
service life, and maximum depend-
ability. Cables are essentially flat
with no peaks in attenuation to re-
duce signal on either high or low
frequencies.

BeELDEN @

8-7-6A

BELDEN CORPORATION « P.O. BOX 5070-A, CHICAGO, ILLINOIS 60680
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400 SERIES 6 AND 10 METER
AMATEUR TRANSCEIVERS

with Built-in VFO

Completely wired  ® 2E26 Final—20 Watts DC

95 e Nuvistor RF Amplifier
1 4 9 ¢ Dual Conversion
¢ Built-in 117 VAC and
12 VDC Power Supplies

99-2575WX—Mode! HA-410 for 28-29.7 MHz
99-2579WX-—Model HA-460 for 50-52 MHz

LAFAYETTE MOBILE LINEAR AMPLIFIERS
FOR 15 THROUGH 2 METERS

7T Uik S

¢ Built-in 12 VDC Toroid Power Supply
¢ Built-in RF Switching

¢ Built-in Metering Circuit for Exciter
Or Linear RF Power Qutput

100 WATTS (PEP) AM, FM, SSB or DSB, and CW 95
40-0106WX—HA-250 For 15-6 Meters....$ 79.95 Low 7 9 Made In U.S.A.
120 WATTS (PEP) AM, FM AND CW (llustrated)
40-0108WX—HA-260 For 2 Meters........ $139.95

6 METER SOLID STATE MOBILE TRANSCEIVER
with Built-in VFO

No Money Down

.119°

* 5 Watts DC Input

* Tunable Receiver, Xtal/VFO Transmitter
® 200 kHz Vernier Receiver Tuning

Model HA-750 99-2605WX ¢ Sensitivity less than 1 xV for 10db S/N

' ¢ 18-Transistors, 8-Diodes, 2-Zener Diodes

6-80 METER SSB/AM/CW RECEIVER
10 TUBES, DUAL CONVERSION

o 1297

¢ Product Detector for CW/SSB,Diode
Detector for AM »

* Two Mechanical Filters
¢ Hluminated Calibrated “S'" Meter
¢ Built-in 100 kHz Crystal Calibrator

HA-500 99-2574WX ¢ “Always-On’’ Oscillator Filament

) FR E E' @ LAFAYETTE RADIO ELECTRONICS @
Dept. 26-8, P.O. Box 10
Syosset, L.I., N. Y 11791 -

LAFAYETTE 1968 :"E&?RZT:;?EEETQ& Lafayette Catalog 680 268,
CATALOG ENAME.....ooooeeeee e
AND BUYING GUIDE ¢
i AdAress.............cc.oevevivvevireeeees
5’2 P AGES =City ................................................... Zone State
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. Select the right meter from 260

catalog types. For instance, 0-1 DC
* Milliammeter at left,
1000 ohms internal resistance with
bridge type design to minimize ef-
fects of external magnetic forces.
Also available with zero adjuster.

Model 350 Series ‘
0-40 db S meter, illustrated

HAMS . .. have found these meters a wonderful buy,
and year after year have made Shurite their No. 1
choice in its class of panel instrument. . . . For the
same reasons these meters are preferred by many
Original Equipment Manufacturers:

(1) AMERICAN MADE AND GUARANTEED: Every
meter is manufactured in Shurite's spotless new
plant by experienced Connecticut workers. Users
are protected by a policy of continuing catalogued
designs, so that additional meters, now or in the
future will match in panel appearance, mechanical
details, and electrical values. Backed by Shurite's
one year guarantee against defective workmanship
and material, a meter in warranty will be promptly
repaired or replaced if sent postpaid to the factory
with 50¢ handling charge.

(2) ATTRACTIVE CLEAR-PLASTIC OR METAL CASES:
Hams are pleased to find a modern, expensive-look-
ing Model 850 as illustrated costs only 15¢ more
than an equivalent metal cased meter. Equally good
news is the longer, more visible scale arc . . . the re-
movable front...the high temperature case material

.and the avaﬂabullty of zero adjusters on all Model
850 AC and DC ranges. (Mounting hole may be
standard 2-5/32” down to 2-1/32”.) The long-time
metal cased favorites, basic 550 and 950 Models
(2-5/32” mounting hole) continue to be popular.
Zero adjusters are available on all DC ranges of
these models.

(3) CHOICE OF MANY TYPES: AC and DC Ammeters,
AC and DC Milliammeters, AC and DC Voltmeters,

ﬂll.,I.'i,,..sr,!LLTHE ams' NO. 1 CHOICE

All meters shown less than actual size

above, has

“Model
550
Series

new 0-500 DC Microammeters, DC Resistance Me-
ters, VU, S, and new Field Strength Meters. AC
meters are double-vane repulsion type with jeweled
bearing. DC are polarized-vane solenoid type, mov-
ing magnet construction, or bridge-type design. Ask
for Catalog 47  covering all types, and Bulletin
VUS-67 with application notes on VU, S, and Field
Strength Meters.

(4) EDGEWISE METERS: Model 350, made with new
high-temperature plastic material, provides an ideal
way to save panel space and dress up appearance.
The clear jewel-like front gathers light for easy read-
ing of the dial. Rectangular mounting hole of the
meter itself is 1-31/32” x 17/32"” and a metal es-
cutcheon plate 2-3/8” x 7/8"” is supplied to insure
an easy, neat installation.

(5) WIDELY AVAILABLE: These American made me-
ters are stocked by many leading electronic parts
distributors for prompt deliveries. iIf by any chance,
you do not find the meter you need, get in touch
with the factory.

(6) REASONABLE PRICES:* Typical of the excep-
tional values are the meters illustrated, .0-50 DC
Ma, $2.60 in the 550 or 950 Series, $2.70 in the
850 Series; 0-40 db S Meter in the 350 Series,
$3.70; .0-1 DC Ma above without zero adjuster,
$4.25; with zero adjuster, $4.60. 0-150 AC Volts,
$4.35 in the 550 or 950 Series. Savings made pos-
sible by large quantity production are reflected in
the reasonable prices.

*NOTE — Prices subject to change . . .

ACCEPT NO SUBSTITUTES —YOU'LL DO BETTER WITH SHURITE

SHURITE METERS

P.0. Box 1818, New Haven, Conn. 06508.



¢ LEAGUE
YOU!

Working together, the members of
ARRL have for fifty years provided the
base of support from which our great
public-service hobby has grown and
maintained the precious privileges that
many amateurs now take for granted.

7hroug.h membership in the League and
aoffiliated clubs, many people pool! their
knowledge, their skills, their energy, and
a small part of their material resources

to help one another. The result is top-.

notch training programs and publications,
top-efficiency traffic nets, community com-
munications programs—and an amateur
radio service which is useful to our country
and deserving of its privileges.

%ewcomers gain from the experience of
the old timers, and old timers gain from
the enthusiasm of the beginners. The more
we work together in the League, the
greater will be our collective achieve-
ments—and our security.

guch and every radio amateur is vital
to the League, and the League is vital to
each and every radio amateur. Join now
with over 100,000 League members so
that we can all share more fully in these
mutual benefits. League membership is
only $6.50 in the U.S. and Canada,
$7.00 elsewhere.

7f you are already a member, help
strengthen your league by spreading
this word to others!

THE AMERICAN RADIO
RELAY LEAGUE INC.
Newington, Conn. 06111

b

YOU EARN YOUR FCC
FIRST CLASS LICENSE

or your money back!

M

L

7

S NRI COMMUNICATIONS COURSES
INCLUDE FCC LICENSE TRAINING

Earning an FCC License can be quick and easy the NRI
way. You can concentrate on a short FCC License course—
“‘specialize” by training in Mobile, Aviation, or Marine
Communications—or go all-out with the job-simulated NRI
course in Complete Communications. It is the only hon}e-
study training plan that includes professional lab equip-
ment specifically designed to give you on-the-job, “*hands
on’’ experience as you train.

Whichever NRI C icati you choose, with
an FCC License you're ready to operate, service and install
transmitting equip t used in broadcasting stations, avia-

tion, on board ships, and in mobile and Citizens-Band radio.
And you MUST PASS your FCC exams or NRI refunds

- yourtuition in full, Can you do it ? The NRI record of success

is outstanding. 87 %, of NRI graduates pass their FCC exams.

Get full details today about five courses that include FCC
License preparation, plus seven other training plans offered
by NRI, the oldest and largest school of its kind. Mail cou-

pon. No obligation. No sales-

man will call. NATIONAL | APPROVED UNDER Gl

RADIO INSTITUTE: BiLL. 1f you served since January

Electronics Div., Wash- | 31, 1855, or are in service, check
GI1 line in coupon. .

ington, D.C.

MAIL NOW for FREE CATALOG

NATIONAL RADIO INSTITUTE 18-018
Electronics Division, Washington, D.C. 20016

Please send complete data about FCC Licénse training, other
NRI courses checked below. (No salesman wili call.)

[ Fec License [[] TV-Radio Servicing (with color)
[] complete C: [ ag d Color TV
] Aviation C: i [ tndustrial Ei

[J Marine Communications

7] Mobite Communications ] Electronics for Automation

[J Math for Electronics [ Electrical Appliance Repair
[[] CHECK FOR FACTS ON NEW GI BILL

[0 Basic Electronics

Name. Age
Addr:
City. State. Zip.

_'ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
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THE REVOLUTIONARY METHOD FOR
MARKING ELECTRONIC EQUIPMENT

JUST RUB... and it’s printed!
Sharp « Clean » Fast « Not a Decal « No Water « No Tapes

INSTANT LETTERING® marking kits bring you all the necessary elements for com
pletely marking electronic equipment, prototypes, drawings, etc. in this fast new
eaﬁy-to-use form. There's even a new drafting symbol kit for better more readabie
schematics.

Words, letters, numerals, switch patterns, arcs, drafting symbols, etc. are printec
on a specnal transparent carrier film. Rubbing over one of these elements with 2
ballpoint pen releases it from the carrier film and adheres it to your working surface.

INSTANT LETTERING® words and symbols transfer to almost any surface including
glass, plastic, even painted and bare metals. Now you can quickly mark all panels,
even especially calibrated two-color nomenclatures, pilot light jewels, sub-assem-
blies, circuit boards, etc. Reproduction quality INSTANT LETTERING® transfers are
clean and sharp, leave no background haze or film, make prototypes look like fin-
ished production equipment and give all equipment and drawings a professional look,

WWS@

PITC LIMITING

ouTeuT
apiusT

7| Taansbucers T
TAANSISTORS TRANSISTORS TRAP

TITLES FOR
ELECTRONIC EQUIPMENT
Hundreds of preprinted titles re-
searched to give up to 95% of all
electronic marklnf For labeling,
markmg titling all electronic con-
trol panels, drawings, prototypes,

etc.
No. 958—Black
No. 959—White

dry transfer
ELECTRONIC SYMBOL DRAFTING SET

The quicker way to more readable schematics. Con-
tains 40 sheets of electronic symbols including letters
and numerals. These sheets are made with a new
diazo-proof adhesive that adheres perfectly to all vel-
lum, paper and polyester tracing films. Also included
is a complete guide to drawing with dry transfer sym-

draftmg set

s n

114 won
awt

No. 360—Refill & 40,8 | bols. Designed to conform with MIL-STD-15-1.
No. gsc‘:lnp‘ﬁa"es:%( 80 1 i No. 970—Electronic Symbol Drafting Set ........ $15.95

white alphabets) $2.50 ) ! No. 970-2 Electronic Symbol Drafting Kit w/pen. $18.95
Nnbl:g:_n'l::nﬁe’:asle)t (12 *2 56 H No. h970R Refill Sfe‘! fr:ll' 970 Set (% igen\ical $ 2.00

8 —Speci . on X

No. 983—Refill Set (i3 sheets sheets—specify sheet No. on Order)

white numerals) ... $2.50

TERMINAL & CHASSIS
MARKING KIT ‘‘Instant Lettering” quality and speed in handy, economical

All the necessary letters, letter kits at only $1.25 each. These kits are ideal for the home

experimenter, student, hobbyist—in fact, almost anyone with
a fettering or marklng problem. Datamark Kits are also good
for the industrial user who needs selected preset words, etc.
in quantity and at a reasonable price, for marking equipment.
You'li find a Datamark Kit to solve your marking problems.

combinations and numerals for
marking chassis, printed circuit
and termmal boards, rotating com-

ke $5

No. 968—Meter & Dial Marklng Kit $4.95
No. 968R—Refill Set for 96

(4 identical sheets—speclfy

sheet No. on Order)

No. 567—White .. K588 Audio, TV & Hi-Fi (black)
K58W  Audio, TV & Hi-Fi (white)
K59B  Amateur Ra:io & g: (blﬁck))
K59W  Amateur Radio & CB (white;
METER & DIAL MARKING KIT K60B  Experimenter, Home & Intercom (black)
Arcs, dial patterns, lines, wedges, grad- K6OW  Experimenter, Home & Intercom (white)
uation lines, switc symbols, alphabets K618  Test & Industrial Equipment (black)
and numerals in black, white and red for K61W  Test & Industrial Equipment (white)
marking standard and special otary tap Ke2  Marks & Switch Patterns (blk. & wht. asstd.)
switches, potentiometers and prototype K63 Alphabets & Numerals, Va”
and especially calibrated meter dials. (blk., wht. & gold asstd)
Colors provide contrast on scales and K64 Alphabets&uumgrals Ta”
switches simplifying usage of complex Tk, wht. & gold asst&)
instruments. Ke5  Alphabets & Numerals, V2"

(blk., wht. & gold asstd.)
$1.25 Each

;Numi Leftoring
DATAKOAT

Clear Protective Coating

DATAKGOAT protective coating is spe-
clally designed for ‘‘Instant Letter-
ing.” It is water-ciear, dries quickly
and protects ‘Instant Lettering”
from abrasion and weathering.

DATAKOAT Protective Coating Kit
contains a 1 ounce bottle of DATA-
KOAT with applicator brush in the
cap and a 1 ounce bottie of Thinner.

No. 04176 $1.00
DATAKOAT Spray Coating is the handy

spray can form of DATAKOAT. 16
ounce spray can.

No. 04177 (Glossy) ..
No. 04178 (Matte) ..

...$2.95
...$2.95

STANDARD
SHEETS

it Lo

MADE TO YOUR
OWN SPECIFICATIONS

The amazing new “Instant Lettering”

[T PR p——

e

:K*

method of dry transfer lettering brings
you unequalled quality and speed. By
shading over the letter with a ballpoint
pen anyone can produce reproduction
quality lettering instantly!

“Instant Lettering” transfers dry to
practically any surface, smooth or tex-
tured, even wood and metals, glass,
plastics and cloth.

Standard 10” x 15” sheets are avail-
able in complete alphabets and/or nu-
merals in a wide variety of type faces
and colors. Letter sizes range from 8

RSSSTITINOVNR
RSSSTITIONYN
RSSSITITANY
SESTITTANY WG
SSSITTTNNYN
SSSTTTIORVNIY;
S!Sllllllll ll

[1314) STt
ll“""l"ll"llla“.

-@@@

“Instant Lettering’’ sheets can be made
to meet all your own special needs. Hun-
dreds of companies all over the country
have had their logo, drawings, symbols,
etc. made in ‘Instant Lettering.’ They
have found that “‘Instant Lettering” saves
time and money, Hundreds ‘of lettering
and marking problems that were impos-
sible or too expensive become possible
and inexpensive with “Instant Lettering.”

point to 3 inch display letters.

COMPLETE INFORMATION
AVAILABLE UPON REQUEST.

85 HIGHLAND AVENUE
THE DATAK CORPORATION e PASSAIC, NEW JERSEY 07055




FOR THAT

‘The BTI LK-2000

LINEAR AMPLIFIER

For SSB, CW, RTTY
Loafs along at maximum legal input in all modes, 2000
watts PEP for SSB, 1000 watts for CW-AM-RTTY.
® |nstant transmit—no warm up wait ® ALC for more
and cleaner Talk Power ® High reliability, solid state
power supply ® Grounded grid, zero bias linear oper-
ation ® Full 1000 watts plate dissipation with economi-
cal EIMAC 3-1000Z e Easy to load and tune ® Real
signal impact.
Price, Complete, Ready to go.......... $795.00 °
" Compatible with all modern amateur trans-
mitter-exciters. See your dealer or write.;
AMATEUR DIVISION

Hafstrom Technical Products
4616 Santa Fe St., San Diego, Calif. 92109

POLICE - FIRE - AIRCRAFT - AMATEUR

TUNABILITY — USABILITY — QUALITY

TUNABLE, CALIBRATED solid state con-

verters to change your auto and home

radios into excellent, sensitive, selective,

calibrated VHF receivers .
“Of all of the converters tested by Popular

Electronics there is little doubt that the ‘TRP

Tunaverter’ is the most versatile.”’— Popular

Electronics, August, 1967,

¢ 6-1 reduction tuning + FREE 24" conn. coax! ¢ 9 volt btry powered!
e HF—2 gang tuning! ¢ Plug into auto radio! ¢ Size 214 x 3% x 45"
¢ VHF—3 gang tuning! e American Made!
+ 2 WEEK MONEY BACK GUARANTEE
Models for AM & FM NEW MODEL
BAND MODEL COVERS OUTPUT EwithMadded X
Marine Marine 2.0-2.85 mc 550 ke......... . xtal provision
SW & wwv SWL 9.3-10 me 550 ke......... .
CB&10M 273 26.9-30 mc 1500 ke......... .95 $32.95 ppd
6 meters 504 50-54 mc 1500 ke......... . $32.95 ppd
2 meters 1450 144-150 me 1500 kc.. Ce . $32.95 ppd
Police, 1 308 30-38 mc 1500 kc.. $32.95 ppd
fire, & 375 37-50 mc 1500 kc. . $32.95 ppd
Marine | 1564 150-164 mc 1500 ke......... . $32.95 ppd
Aircraft 1828 118-128 mc 1500 ke......... .95 $32.95 ppd
Radiation loop & Ext. Antenna for use with home radios... ... ... ... A
Order from: Fast AIR MAIL add $.85 ea

Marketing Division of
HERBERT SALCH & CO. Woodshoro HB68, Texas 78393 Tompkins Radio Products

4]



To Manufacturers

and Distributors of

Products Used in Shorit-Wave
Radio Communication

THE Rapio AMaTEUR’S HANDBOOK is the standard
reference on the technique of high-frequency radio
communication. Now in its forty-fifth edition,
it is used universally by radio engineers and tech-
nicians as well as by thousands of amateurs and
experimenters. Year after year it has sold more
widely, and now the Handbook has an annual
distribution greater than any other technical hand-
book in any field of human activity. To manu-
facturers whose integrity is established and whose
products meet the approval of the American Radio
Relay League technical staff, and to distributors
who sell these products, we offer use of space in the
Handbook’s Catalog Advertising Section. This sec-
tion is the standard guide for amateur, commercial
and government buyers of short-wave radio equip-
ment. Particularly valuable as a medium through
which complete data on products can be made
easily available to the whole radio engineering and
experimenting field, it offers an inexpensive method
of producing and distributing a catalog impossible
to attain by any other means. We solicit inquiries
from qualified manufacturers and distributors.

ADVERTISING IDEI’AIR’IMENT cee

American Radio Relay League

NEWINGTON, CONNECTICUT 06111
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Grantham School of Electronics 68-R
1505 N. Western Ave., Hollywood, Calif. 90027

Please mail me your free catalog, which explains how
Grantham training can prepare me for my FCC License
and Associate Degree in electronics. I understand no
salesman will call.

Name A ge
Addres
City State Zip

FIRST CLASS
Rusteisioptens Cortifiante)

Grantham School of Electronics

has conferred on

John Doe
the degree of
Associate in Science in Electronics Engineering

with all the rights and privileges thereunto appertaining. In witness thereof this diploma duly signed
has been issued by the School Administration upon recommendation of the faculty af the School on this

}?/'M-ta.y of (9&'5»75&2 168

@ e

Success in Electronics
Comes as Naturally as

- 1-2-3
through Education

There they are — three big steps — three deliberate
steps which lead directly to success in electronics.
Your future is shaped by the moves you make — by
the steps you take. Begin now with Step #1.

STEP #1 is a simple request for full information on
the Grantham Associate Degree Program in Elec-
tronics. You take this step by filling out and mailing
the coupon. We mail our catalog to you; we do not
send a salesman.

STEP #2 is earning your FCC first class radiotele-
phone LICENSE and radar endorsement. You com-.
plete this step in the first two semesters of the Gran-
tham educational program (by correspondence or in
residence). Train with the school which gives associ-
ate-degree credits for your license training, offering
you the opportunity to advance beyond the FCC
Ticense level to a college degree in electronics.

STEP #3 is earning your ASEE DEGREE. This
degree is conferred when you have earned credit for
all five semesters of the Grantham curriculum.

Semesters 1 and 2, as mentioned above, are of-
fered by correspondence or in residence.

Semester 3 is offered in residence, or students who
have extensive practical experience in electronics may
receive credit for this semester — credit based on
that experience.

Semester 4 is offered by correspondence or in
residence.

Semester 5 is offered in residence.

Accreditation, and G.l. Bill Approval

Grantham School of Electronics is accredited by the
Accrediting Commission of the National Home Study

-Council, and is approved for both correspondence

and resident training under the G.I. Bill. Just mail
the coupon, or write or telephone us for full informa--.
tion without obligation.

Grantham School of Electronics

1505 N. Western Ave. 818 18th Street, N.W.
Hollywood, Calif. 20027 or Washington, D.C. 20006

Telephone:
(202) 298-7460

Telephone:
(213) 469-7878
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SPECIFY
CARLINGSWITCH

THE BIGGEST SINGLE NAME IN SWITCHES

FINEST QUALITY  BEST SERVICE  COSTS NO MORE




Quality insulating material for
the best arc tracking control.

Positive make and break
- action.

Precision handle operating
forces.

Finer contact materials for de-
pendable performance under
varying loads.

Stronger return springs with
minimum pressure.

A multitude of circuit ar-
rangements available.

Easy to wire terminal arrange-
ments and styles.

Exacting lever to bushing
seals.

Carling Quality Switches are available in the widest pos-
sible variety of styles and sizes and have extensive
applications in the radio electronics field.

In addition to the popular distributor stocked items pic-
tured here are thousands of variations and adaptations
designed for our customers’ specific needs. We are con-
stantly engaged in the development of new products and
welcome the opportunity to serve you.

Call or see your local distributor.

Carling

SWITCHES

WEST HARTFORD, CONNECTICUT 06110

Switches shown approximately 3/4 actual sizeT




Hectiontes

+ /7~ 7361 NORTH AVE.  RIVER FOREST, ILLINOIS 60305

(WEST SUBURBAN CHICAGO)

QUALITY MERCHANDISE — QUALITY SERVICE
. . . SO WHY PAY MORE FOR THE BEST!

MERCHANDISE IN STOCK — PROMPT DELIVERY
NATIONALLY ADVERTISED BRANDS, THE LATEST MODELS

TRIGGER ELECTRONICS — Exclusive Ham
store — is as near as your phone or mail-
box!

another important
TRIGGER service:

WE BUY USED HAM

GEAR FOR CASH

PROMPT SERVICE. ..
PROMPT CASH!

ALL PHONES: (AREA 312) 771-8616

STORE HOURS
(CENTRAL TIME)

WEEKDAYS . . . 11:00 A.M. — 8:00 P.M.
SATURDAYS . . . 9:00 A.M. —3:00 P.M.

WRITE TODAY!

Send for free catalog.

nees - |

| 7361 North Avenue I
River Forest, lllinois Amount I

| RUSH THE FOLLOWING: Enclosed i
I |
| [J Send free catalog. =
= NAME |
ADDRESS ’ :

| cry STATE 2IP i

H
(=}

INSTANT SHIPMENT on all cash orders of new
equipment. TRIGGER ELECTRONICS has the
most complete inventory of amateur radio
equipment and accessories in stock, for your
convenience. Shipment is usually made the
same day your order is received!

o
$5.00 DOWN STARTS ANY BUDGET TIME PAY-
MENT! Order your goodies from this ad!

®
MIDWEST BANK CHARGE CARDS HONORED.

o
TRIGGER ELECTRONICS is conveniently located
near the west city limits of Chicago on the main
street of North Avenue (State Route #64), 3
blocks west of Harlem Avenue (State Route
#43). Just 10 miles due west of downtown
Chicago, or 20 minutes southeast of O’Hare
Airport. Plenty of free parking. Come in and
browse. See the latest in ham gear attractively
displayed.

iDEAL FOR THE

NOVICE OR BEGINNER o 753 SSB TRANSCEIVER $139
*

e 720 — 90 WATT CW $67
e 723 — 60 WATT CW $39
e 722 — VFO W/AC SUPPLY $34

NEW EICO KITS
SPECIALLY PRICED
LIMITED QUANTITY

A SMALL DEPOSIT WILL HOLD
ANY UNIT ON LAY-AWAY.







