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Some Abbreviations used in Text and Drawings 

A - Impere 
., - aIlematinJ cumnl 
AID - anaJos--lo-diIital 
of _ .. dio frequency 
Ife - lulollll/tic frequency control 
atd: - audio l",querocy~fI te)'inJ 
IF - au tumalic pin control 
lie - .uto .... tlc load (or level) conlrol 
a-m _ amplitude modulation 
ani - automatic nolle limiler 
ARC - Imateu r .-dioclub 
AREC - AlNteur Ra.tio EmetFllty 

c..~ 
ARPSC _ Amateur Radio Public 

Service COrpl 
ATV - ..... Ieu.televlslon 
aYe _ automatic vol u .... control 
be - bJ"Oad,col t 
BCD _ biJuty-codtd decimal 
bel - broadcul Inltlfuero:e 
bel - bnwIcasl IitttJIU 
BFa _ beal-f~utncy CdCilluo. 
BPL - Brut Pounden l.eque 
CB - Citi .... nl band 
CCIR - International Radio CORSulla t ive 

CommlllH 
CC'III _ oot>nltrcloek .... 
c4 - ciriI clefeMe 
CD _ Communlclllons Departme-nt 

(ARRl) 
CMOS or COSMOS _ eomplitMntary_ 

Iymmelly mttal-oxlde oemicondllC'IO. 
co.. _ coaxial cable, eonnector 
COR - carrler-open ted relay 
CP - Code Pror~ ('ward) 
CR - co.thode ny 
CRT - calJlode.fty!ubl: 
ct -omlu llip 
CTCSS _ oontinUOllllone-eodtroiled 

l'Iuekb I)'1ltm 
oW - continuous wove (code), clockwise 
OIA - digilal·to-ana!oa 
dB - clccibd 
de _ diroct curnnt 
OF - din>ction Onder 
IX)C - Department 01 Communicatiool 

(Canadian) 
dpdl - double-pole double-throw 
dpll - doublc-polo single-throw 
dsb - doublui<kband 
DTL - diode-lnuublOl 1000e 
OX - kInJ dislulOl 
DXCC _ OX Cenlllry Club 
f.C -~ CoordiJu.Ior 
ECO - ekclrolKOUpltd o.::ilblo. 
EeL - emilltKOuplcd tope 
EWE - eartlHnoon ... arlh 
emf ~ electromotive foru (yoltap) 
FAX _ f_lmije 
FCC _ Fedenl CommunicatiOlU 

Commission 
PO - Fidd Day 
fET _ r .. kkfl"ecl transistor 
FF - flip-nop 
1m _ frequency modulation 
!'NT - frequcncy measl/rin, lUI 
fd: - frequency-iOhlfl keyin, 
GOO - Jrid-dip oociUator 
CHz - ...... n.. 
GMT - Green"",,/I Mean Time 
pMI- ...... nd 
II - ""DIY 
!If - hi&h ftequency 

MFa _ heterodyne frequency "",ULator 
Hz _ hertz 
IARU - Inlem&tio .... AIIII.IeU. Radio 

Unio .. 
IC - intt .... led cln:uit 
ID - inside dia_tt. 
i-r _ intermediale frequency 
In./! - Inch per KCond 
IRC _ Intel1\l.tional Reply Coupon 
ITU - lnltmUionaJ Telecomrnunicatiorl 

lIniOfl 
IW - Inw"', Wik/l 
JFET _ juJKtion I'Itld--effect l..mlstor 
k - kilo 
I:c - I:ilocyde 
kHz - kUohc.u 
kW - kilOwl1l 
LED - I."'t .... mi ln ... diode 
If - low frequency 
LMO - linear _Ie. OIC~lalor 
LO - IoaI ..,lOlIor 
bb - lowe. dcleband 
!..SB - 1e.$I-.llJIitI~1 bit 
LS D - Ieul-iOicnilkan l diKit 
LSI - lup«aJe Inlo"" tion 
lu f _ lowest uuble frequency 
rnA - milliampere 
MARS - "'ilit..,. Alf"rliate Radio SYlltm 
Me - M"IXYde 
mf - medium rreqlle/ICy 
MG - rnolo .... ne .. to. 
rnH - milUhcnry 
MH. _ Mephertz 
ntic _ microphone 
mU - miller 
"'0 - ..... ter OIciUator 
MOSFET - rneW-orldt .. micondooc:lor 

•. L'le!d·-etfecl trJnsluor 
MOX - lIWIullly-openlcd lwill:lII ... 
..... - millisecond 
rru.. - meteor lea l le. 
MSB - mOSl-iOicnll1cu l bit 
NSD - mo".iflcant dJ&i1 
NSI - medillllHC&le in~tion 
milt - muimum IlSIbit f"re,qumcy 
MUX _ mullifolex 
mV - mill ..... !! 
mW - milliwall 
nbfrn _ narro .... band trequency 

modulaliQn 
n.c. - no connection 
Ne - nonn¥ly clooed 
NCS - M[ c;ontroillalion 
NO - nonnaJly open 
npn - nep~tiwo-neptift 
NTS - NltionaJ Tnf/If;: System (A RRL) 
OBS - Qflkili BuOetin Station 
OD _ ouhid .. diameler 
00 _ om",.t ObIe .... r 
Op amp _ operalioN! amplifier 
OPS - Official. PIIOfIo Station 
ORS - 0fftcIaI ReiI)' Sution 
.., - QICIllitor 
OVS _ omctaI VHF Station 
.... - ounce 
PA - power ampllfle. 
pc - prinled Of etched circuil boaltI 
PEP _ peak .... n~elope pow<:. 
I'EV - peak .... ....,lope ¥oIl2oie 
pI' - picofuad 
PIV - pak-irwux 'fO/~ .. - .... 
pk-pk _ pqk-to-pe&k 
Pl - pri¥ate line 

PLL _ phase-kK:ked 100p 
pm - phue modulation 
pnp - positi¥e-Mpli¥e-po$itm 
pol - poUntiomele. 
PRV - peak-Ie..., .. YUltace 
PSHR _ ""bile ~lYice Honor Roll 
PTa - ~rmtlbilily-runed olcillalor 
PlT - pIIllHo-talk 
RACES - Rldlo Amlleu. CIvil Emer-

1'1''''''' ~lYice 
RCC - Rq Chew ... Club 
R:n - "";""r 
d - radio r..q.-ncy 
de - fIdio.frequency chob 
RFI - radic).frtqUtll"Y interfere .... 
RM - Route Manace. 
RM{number) - FCC ","'makl", 
."... - rool..nta'Hqulfe 
11.0 - Radio OffICer (c.d_) 
RST - mdlbllilY-iOtn;nplHOM 
RTL - ~tor-uaa.istor kJcIC 
RTIY - ndIo ttlelype 
U.t. _ tdf-,ddR$$cd envelope 
1I. •••• e. - "amped LU. 
SCM _ Section Communicationl Man ..... 
SCR - wlcon-controllcd recnr",r 
SEC - s..:tioo EIDUJ:l!nt")' ·Coofdln.tor 
SET _ .unullled ~ lost 

, S .... - litrer mkl (capacitOl) 
SNR _ ....... to-noile ratio 
.....1 _ ~ double-throw 
SpIt - JjJllle1>ole , inJle-thtow 
SS - Swup$laku (contesl) 
.... - si"&ie IideblJld 
SS1V _ do......:an TV 
SWL - 1Ihort-0II'&W Iilleoer 
SWR _ 1Undi,._ .... e ntio 
.,..... - O)"nc ............ , oynduonili ... 
Tee - TrllllIeOntm.nW eo.p, 
TD - It:Insmilli"l dislributor 
11': - IrlllJeC]ullorW (pro~tion) 
tfe - tn.flk 
tpi - tum. per Inch 
T-R - tmumlt-recelve 
TIl.. or TIL _ It:Inlistor-trllMiJtor -TrY - Teletype 
TV - teleYiJion 
TVl _ Itlevidon itlterferenu 
UJT _ unljunction transi,tor 
usb - upper . kleband 
uhf _ ulua-hi&h fteql>ency 
V - volt 
VCO _ YUl.tIp-cOnUollcd odatot 
VCXO - ¥oIlftKOnlrolled cry.tal 

CdCiIlItor 
V!'O - variable frequency osciIlItor 
vhf - very hiah freq,",rtCy 
vlf _ ve.,. low frequency 
VOM _ volt-ohm-milliammeler 
VOX - ¥oic:8-openlcd break";" 
VR - YOIt .. rqu/ator 
VIVW _ ncu ...... rube voilDleitf 
VXO - ... rilble crysW OIdIlator 
W - wall 
WAC - Wo.kcd All Conlinenc, 
WAS _ Worked AU Slatn 
wbfm - wide-band fm 
wpm _ woldt per minule __ wile_no:! 

.... - _kllll roll.., 
lIW - cry,taI 
~ - mlcto (104) 
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AMERICAN RADIO RELA Y LEAGU E 
Administrative Headquarters: He.lnllon, Connecticut, U. S. A. 06111 

Add,", 

A~lERICAN R ADIO R E L AY LEA.GUE, 

Newington, Conn., U. S. A. 0611 1 

. . . 19 .. . . 

Being genuinely interested in Amateur Radio, I hereby 

apply for membership· in the American Radio Relay League. 

I enclose remittance ($9.00 in the U. S., $10.00 in Canada, 

$10.50 elsewhere, U. S. funds) in payment of dues for . .... 

. . . . . . . . . . year{s), including subscription to QST for the 

same period. Please begin QST with the .. 

issue. Amount enclosed : S. 

The call of my sta tion is .. .. . ....... . 

The class of my operator's license is. 

I belong to [he following rad io societies ........•. • . . 

Send Membership Certificate 0 or Membership Card 0 

Cilr. 51&1., lip Cod. 

A bon. IkIe Interest In amateur radio Is the only essential requirement, but full 
"oilnl membership Is lTanted only to licensed redlo amateun of the 

United StetH and CaNHIa. Therefore, If you ha .. a license, 
please be sure to Indicate It above. 

- Membership i.. available only to individual.., Life Mem ber.<hip i.. granted to f ull Member! 
for $l80 (S200 Canada, $2 10 elsewhere) , Write the Se<;retary for detai !." 

Any member of the immedia te fami ly, living at the same addres.-, may al'O become a League 
mem ber, without QST , at the ,\pecia l ra te of 52,00 per year, Such fam ily membe""hip must 
run coneurrently with that of the member receiving Q S'!'. 
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A 

"A" Battery 61 
A-Frame Mast .619 
A-I Operator Cub . 661 
~ 31 
Ac·Operated Powcr Supplies . lOS 
M sk .460 
Agc . . . . . . . 251-253 
Agc, Audio-Derived . 252 
Agc Time Constant . 252 
A-m _ .368 
AMSAT 10 
AREC .654 
AR PSC .654 
ARRL .9 
ATV ...••... .458,461 
Abbreviations for Cw Work .. •.•.. 663 
Abbreviations Used in Text and Drawin!,s 

page pnor to Index 
Absorption . . . . . . . . .558 
Absorption Frequency Meter .519 
Adapters, Fm Receiving . 432 
Admittance _ 46 
Alpha (Transistors) 85 
AltematingCurrent 16,3 1 
Aluminum, Cutting & Finishing .548 
Am3teur Freguency Allocations . 11,12,13 
Amateur RadiO . . • . . . . . 1 
Amateur Radio History . 9 
Amateur Radio Emergency Corps (AREC) .654 
Amateur Radio Public Service 

Corps (ARPSC) 
Amateur Television 
Amateur 's Code, The 
Amperes 
Amplification 
Amplification Factor 
Amplifiers: 

Audio (Modulators) 
Buffer • 
Cascade • 
Circuits •• 
Common-Bue 
Common-CoUcctor 
Common-Emitter 
Class A 
Class Al 
Class A2 
Class AB 
ClassABI 
ClassAB2 
C1=8 
Ci;wC 
Design (VhO 
Differential 
Grounded-Grid 
IC. • . . 
Intermediate Frequency 
Linear 
Operational 
Parallel 
Po~ 
Push-Pull 
Rf 
Speech 

.654 

.464 
.6 
15 
63 
64 

.311 

. 136 
68 

· 154 
86 
86 
86 
67 
67 
67 
68 

.69,203 

" 68 
69 

.200 
.93,101 
.12,154 

93 
. 249,256 

68 
.93,101 

· 154 
67 

· 154 
. 260,290 

.385 

Stabilizing . 161,201 
Straight .. .. . 136 
Voltage 67 

Amptl tude Modulation ....... 58,371,377 
Am~litude Modulation and Double.Sideband 

P lone .. ..... .... ... 368 
Angle of RacHat ion . 559 
Anode . . . 6 1 
Antennas: 

160 Meier 
Bandwidth 
Beam 
Big-Wheel 
CoUinear 
Conductor Su:c 
Construction, Hf: 

An End·Fed Hertz 
Brood-Band Dipole 
Inverted·V . 
Multiple-Tuned Shorl Dipole 
Oplimum-Gain 1j.lo-Meler Beam 
Short 20-Metcr Yagi . • • 
Sman Vap for 40 Meiers 
Three-Band Quad Antenna System 

Construction, Vhf: 

.603 
· 588 
.609 
.328 

_ 623,632 
· 591 

.59Jt 

.599 
· 593 
.604 
.614 
· 613 

619 
· 615 

5-Ovcr-S for 50 MHz . 628 
6-Element 50-MHz Yagi . 629 
j·Elemen! I44-MHz Yagi .630 
13-E1ement Yagi fo r 144 MHz ' •.•• 631 
I I-Element Yaps for 220 and 432 101Hz 632 
IIcUc"a.I Antenna for 432 MHz . 634 

Dipole .590 
Dummy Load . • 522 
End·Fed Hertz . 598 
Field Strength .588 
Ground-Plane . 60 1 
Half-Wave . 590,593 
Halo (VhO . 330 
Helical . 634 
Helical-Whip . 326 
Helically-Wound . 606 
Impedance . 588 
Input Impedance . 516 
Inverted V . . . . 593 
h otropie . 623 
Limited·Space ... . 604 
Loading Coils, Mobile . 323 
Lo"~Wi re . . . . . . 594 
Mobile . 322-331 
Mobile (VhO . 328-33 1 
Multiband . 595 
Parabolic . 633 
Par.lsitic . . . . .. .... . 609 
Quarter-Wavelength VerticaJ (VhO . 330 
Random-Length . 582 
Remote-Resonating . 321 
Supports .... . 6 19 
' 'Trap'' ..... . 596 
TWD-Meter 5/U .. Ver tical . 329 
Vertical . 600 
~~ .6D 

Alternator Noise . 320 
Antinode .. . 569 
ARRL Operatina Orpniz.atlon . 658 
Assembling. Station . 639 I 



Astable Multiv:ibrator 
Attenualors, Receiver Front End 
Atom • 
Audio-Frequency lmaae .. 
Audio-Frequency Oscillators 
Audio Frequency..shirt Keying 
Auroral Propagation 
Autodyne Detectors 
Automatic Gain Control (AIC) 
Autopatch 
Autotransformer . 
Avera,e Power 
Awards, ARRL 

" B" Ballery 
BCD 
Bcl 
BFO 
8o'lfdoin 
8PL " 
BWO 
Back Emf 
Bacbcatter 

B 

Backwavc ••••• 
Backward Wave Oscillator 
Balanced-Emitter Transistor 
Balanced Emitlers 
Balanced Modulator 
Ballasting Emitters 
Balun, Coax 
Daluns 
Baluns, Coil 
Band-Pass Coupling 
Band-Pass Fil lers 
Band..p.ss Tuner 
Bands, Amateur 
Bandsetting .... 
8andspread Capacitor 
Bandspreading 
Bandwidth .. 
Bandwid th, Antenna 
Base (Transistor) 
Bazooka .•.••• 
Beam, 2l).Meter Vertical 
Beam, Rotary 
Beam Tetrode 
Beams, Quad 
Beat Frequencies ..... . 
Beat-Frequency (neillator (BFO) 
Beat Oscillator 

""" Beta (Transistors) 
Bias and Tube Protect ion 
Bias, Cathode 
Bias, Contact Potential 
Bias Power Supplies . . 
Bias Stabilization Traruistor 
Big-Wheel Antenna 
Binary-coded Decimal (BCD) 
Bipolar Transistor Symbols 
Blanken ...... ' . 
Bleeder Resisto r, Power Supply 
m ock-Grid Keying 
Blocking Capac itance 
Boolean Algebra ..... 
Brus Pounders League (BPL) 
Break· ln 
Break·ln Keying 
BridF Circuits 
Bridge Rectifier 
Bridged-T Filter 

· .518 
· 163,164 

14 
· 1.57 
· .51 1 
. 460 
.563 
. 235 

. 151·153 
•• 440 

40 
.389 

7.660 

61 

" • 161,484 
135,143 ,15 1 . , 

.661 
71 
30 

· .560 
· 3~§ 

84 
· lSI 
· 379 
· l SI 
. 611 

579,580,61.5 
· 580 

. . . . 47 

.48,257,493 
· •. 171 
.11,12,13 

.242 
· 242 
.242 

· 236,422 
o 588 
.83 
o 579 
. 617 
.6 11 

72 
0612 

58 
o 235,243 

.25 1 
57 
84 

· ISO 
73 
74 

· 126 

•• 0328 ,. 
· 104 
.253 
· 114 
o 355 

52 ,. 
.661 

· 641,649 
• 351,358 

.5" 
011 1 
o 259 

8ridp.Ae 
Bridge, Wheatstone 
Bridge Sensitivity • 
Broadband Dipole . . 0 • • • • 

Broadcast Sta tio n Intel re~nce (Bel) 
" Bru te Force" Line Filter 
Buffer Amplirler 0 

" Bug" Key .•.. 
Buncher ..•.. 
Butferworth Filters 
Bypass Capacitor 
Bypassing, Series-Resonant 
Bypassing, Vhf 

''C'' Battery 
CAD 
CCS Ratings 
CHU 
CMOS 
COR 
Cop.s . eres, 
Cw Procedure 
Cw Reception 
Cable, Laci~ 
Capacitance 

c 

Capacitance, Distributed 
Capacitance, Tube . . . . 
Capacitance, lnterelectrode 
Capacitive Coupling . 
Capacit ive Input Filters 
Capacitive Reactance . 0 0 • 

Capacitive Reactance (Formula) 
Capacitors: 

Bandspread 
Bypass .• 
Ceramic (Color Code) 
Coupling 
Electrolytic 
Fixed .•. . • 
Fixed (Co)or Code) 
Ganged-Tuning 
Grid 0 0 0 0 
" lI ypass" 
Main-Tuning . 
Mica (Colo r Code) 
Padding 
Plate Spacing . . . . 
Power Supply Output 
Resonance of Disc Bypass 
Screen Bypass 0 

Series and Parallel 
Series, Fil ter 
Trimmer 
Variable 

Capture Effec t . 
Carbon Microphone 
Carrier 
Carrier Balance . 
Carrier Frequency 
Carrier Oscillator 
Cascade Amplifie rs 
Catcher 
Cathode 
Cathode Bias 
Cathode, Directly Heated 
Cathode Follower 
Cathode Resistor 
Cathode, lborlated Tungsten 
Cavitv Resonators 
Cell ••••••• 
Ceramic Microphone 
Channel Frequencies, Fm 

· SIS 
. 5" 

· '" .,,. 
o 262,484 

· 485 
0 136 

• .640 
• 77 
· . 48 
.53,553 

0298 
.52,298 

64 
o 141 
o 149 
0540 
.100 
. 436 

17 
.436 
.6S0 
o 268 · ,., 
14,23 
.53 

71 
7. 

0496 
· 11 5 

33 
33 
23 

o 242 
.53,553 

0553 
66 
24 
24 

· 553 
o 243 

7S 
0494 
. 242 
o 553 
0243 
o 16S 
· 116 
· 553 

74 

" · 111 
o 243 

24 
.427 
.38S 
.368 
.402 ;. 
.384 

6. 
77 
61 
73 
62 

72,73 
73 
62 

.56 
17 

. 38S 

. 435 



Characteristic Curves (Tube) 
Charte •••• 
Chusi! , Workina; with 
Chebyshev Filter 

~~~re-C~U'pI~ . M~iul~li~~ 
Choke, Filament . . . 
Chok~lnput Filters, Power Supply 
Chokes, Color Code fo r Rf . . . 
Chokes, Filter 
Chokes, Rf 
Chokes, Swinging 
Circuil , 
Circuit Board Fabrication 
Circuit Loop ..•• 
Circuits, Balanced 
CiICuits, Singl~Ended 
Circuits, Unbalanced 
Circular Polariution 
Class A Ampliners 
Class Al Amplifiers 
Class A2 Amplifiers 
Class AS Amplifiers 
ClastAB I Amplifiers 
Class AD2 Amplifiers 
Class B Amplifiers 
Class C Amp/lnen 
Clipping, Speech 
Closed Repeater 
Clubs: 

Club Affiliation, Radio 
Club Locations (Info) 
Club Training Aids . 

Coaxial Cable, Testing 
Coaxial Line 
Code, Learning the 
Code Proficiency Award 
Code, Teleprinter 
Code Transmission 
Codes, Color 
Coefficient of Coupling 
Coil, Primary 
Coil, Secondary 
Coil, Winding . 
Coils, l ron.core 
Coils., Oscillator 
Coils. Wile Sizes 
CoUCClo! (Transistor) 
CoDinear Antenna 
Color Codes 
Color Television 
Colpht! Oscillator 

63 
. I. 

.. __ 545 

.49,141,493 
140,352 

· 372 
· 155 
_ 116 
· 555 
· 117 
· 165 
· 11 6 

" .551 
18 
53 
53 
53 

· .34 .7 
.7 
'7 .8 
.9 
.9 
.8 
• 9 

_ 391 
_ 436 

_ 659 
.8 

_ 659 
.575 

_ 572,57) 
11 

.661 

.459 
· 352 
· 553 

29,52,52 1 
.37 

37 
.551 

27 
· 141 
· 165 

" _ 623,632 
.553 
_ 501 
· 139 

Comparator _ _ _ _ _ _ - - - - - - -
Complementary Metal-Oxide Semiconductor 
Component Ra tings 

· 104 
100 

· 165 
· 552 
.390 
· 141 
_ 572 

Component Yalues 
Compressor Circuit _ _ . . . . . 
Computer-Aided Filter Design (CAD) 
Concentric Une 
Condenser 
Conductance 
Conductivity 
Conductors 
Connectors, As.sembling __ 
Constant-Yoltage Transfonners 
Construction Practices and Data Tablel 
Contact·Potential Bias 
Continental (International Morse) Code 
Control Grid 
Controlled Carrier Modulat ion 
Conversion Efficiency 
Converter 
Converte r Receiving (HF) _ 
Converter, Receiving (RTIY) 

I' 19 
17 
I' 

_ 550 
· 107 
_ 543 

" . 8 
.3 

· 373 
.246 
· 243 
.274 
.460 

Converter St. 
Coolin& _ .. 
Core, Choosin& 
Corona-DischalJC Noise 
Coulomb • 
Countries Un, A RRL 
Coupled CirtuiU 
Couplcd Coils 
Coupler, Direct ional 
Coupler, Economy 
Coupling: 

Band-Pau 
Broadband 
Capacitive 
Capacitor . 
Coemcient of 
Criticat 
Impedance 
Inductive 
Inductive Link 
Interstage 
Link 
Resistance 
Resonant Circuit 
Transformer 
Tuned . ...... . 
To Wave Guides &: Cavity Resonato rs 

Cri lical Couphng 
Critical Frequency 
Cross Modulation 
Crystal: 

Discriminator 
Filters 
Microphone 

·Oscillators 
Oscillators (YhO 
Piezoelectric 
Tester ... . . _ 

Current Amplification Factor 
Current Density . . 
Current, Electric 
CUt-Off Frequency 

D Region 
DTL 
OX Century Dub Award 
OX Operating Code 
OX, Working 
O'Arsonvallnstrument 
De-Emphasis . . . 
Decay Time, Keying 
Decibel (dB) 

D 

.243 
_ 152 

" .322 

" .66 1--662 
4S 

.29,53 
· 636 
· 587 

47 
_ 161 
. 496 

6. 
.52 1 

47 

•• •• · 157 
· 147 

" .66,386 •• 6' 
"8 

" 47 
_ 559 

. 261,302 
_ 237 
_ 431 

_ 257.383 
· 385 
_ 137 
.200 

51 
_ 534 

84 
17 
IS 

49,86 

.559 

" .66. 
.652 
.650 
· , .. 
_ 424 
· 352 

•• •• · 523 
.52) ., 
.6 12 

_ 592,625 
,461 

83 

Decibel Chart 
Deflection, Horizontal 
Defleo;;lion, Vertical 
Degenerat ive Feedback 
Delta Loops ..., 
Delta Match 
Demodulator (RTTY) 
Depletion Region 
[)etection and [)elcetO[5 
Detectorl: 

_58,235,237 

Autodyne 
C""W 
Diode 
Fm 
Grid-Leak 
Heterodyne 
Infinite-Impedance 
Plate 
PLL 
Product 
Ratio 

.235 
· 237 
· 237 
. 430 
.241 
.239 
· 239 
_ 238 
. 43 1 
_ 239 
· .30 



, 

Regenerative . . . 
SupcrregcncllIlive . 

Deviation, Frequency 
Deviation Lineari ty 
Deviation Meter ." 
Deviation Meier, Heterodyne 
Deviallon Ratio . . . . . 
Dials, VFO . 
Olelec tric ..... 
Dielectric Constant . ..., 
Differential Am~fiers ... . 
Differential Keymg . ... . 
Di,iilal.Logic Integrated Circuits 
Diodes: 

· 241 
· 241 
. 420 
. 426 
.425 
.541 
. 421 
· 143 
.23 
15,23 

.93,101 
· 3SS 
. 96 

Color Code, Semiconductor . 556 
Detectors . 237 
Germaniu m . 80 
In Parallel . . 11 3 
InSerics _ . .113 
Junclion . . . . . . . 80 
Li~t Emitting (LADS) . 144 
Milte r . . . . . . . . 294 
NoiR Generator .. 535 
PIN . . . . . .83,139 
Protect ion of . . 112 
Semiconductor 29,19 
Silicon . 80 
Switching . 139 
Tfllnsformer .... . 251 
Tnnsislor Lope (DTL) . 99 
Voitage.Variable Capacitor . . 81 
Zener . . . . . • . .80, L21 

Dip Meter ••. . •• . . 520 
Dipole Antenna . . . . . . S90 
Dipole Antenna, Feeding . . 592 
Dipole, Broad·Band . • . S99 
Dipole, Folded .577,592 
Dipole, Open-Wire Folded . 592 
Direct Conversion Receiver . 237 
Direc t Current . 16 
Direct Wave ..... . 558 
Directional Coupler .. . 636 
Directly Heated Cathode . 62 
Director (Antenna) . 609 
Discriminator,-Crystal . . 431 
Discriminators (Fro) . • .429 
Dissipation, Plate •. . . 149 
Oiuipation.less Network 45 
Distributed Capacitance 53 
Dist ribu ted Inductance 53 
Divisions, ARRL 10 
Dominant Mode . . . .. , ..... , 56 
Double-Convcrsion Superheterodyne Receiver 244 
Double-Sideband Generators ...... . 374 
Doubler . . . . . . 136 
Down Channel, Fm .436 
Drift .... . 140 
Drift Frequency . 352 
Drift Oscillators , . . 76 
DriU Sizes ..•. . . 54S 
Driver Stage . , . ' .68,136 
Driver Stages (VhO . 203 
~n . 146 
DrIving Impedance . 151 
Ducting ... . . 563 
Dummy Antennas • .522 
Duplex. .. . . . . . 436 
DynamiC Characteristic .... . 64 
Dynamic Microphone ...,' . 385 
Dynamic Regulation, Po_r Su pply . 11 4 
Dynamotors . 331 

E 
EC · 659 

ECL , ••. '" 
ENE , •. " •. 
Eddy Cunents 
Effective Attenuation 
Efficiency ".. . 
Efficiency, Transformer 
EfficiencY', Plate 
El.ayer .. , .... 
E1ectJ:et Microphones 
Electric Fields ."" 
Electrical Bandspreadin.ll. . 
Electrical Lawl and Cucuits 
Electrode ...., 
FlectJ:olytie Ca~itol 
ElectJ:omagneljc Fields 
Electromagnetic Waves 
Electromotive Force . 
Electron . • , , • . . . 
Flccllon-Coupled QsciUator 
ElectJ:onic Clock , 
Electronic Keyers . . . 
Electr ic Field Strength . 
Electrostatic Shield .. 
Elliptic·Func tion Filter 
Emergency Communication 
Emergency Coordinator (EC) 
Emergency Equipment 
Emf: 

Back Emf 
J)crmition 
Induced . •.• 

Emitter (Transistor) .. . 
Emitter..coupled Logic (ECL) 
End Effect . ' , , . . 
End-Fed Heru Antenna 
EneTJO' .".... 
EquIpotential . . . ' , 
Equivalent Noise Resistance 
Etched Circuit Boards 
Exciting Voltage . 
Ex ha Class License 

F 

.99 

.474 
28 
45 
22 
38 

.67 
· 558 
· 386 
. IS 
.242 

14 
6I 
24 
I. 
IS 

" · " .138 
.. 640 

. 362,365,366 
. IS 
· " .493 
· 656 
· 659 
· 319 

25 
17 
25 
83 

.99 

. 590 
,598 
. 22 
.IS 
· 236 
,551 
· .7 
.10 

Fl.ayer .559 
Fl and F2 Layers . 559 
fAX .. . 471 
FCDA ." .657 
FET . 90 
Fm . • . . .420 
Fm Adapter . . . 433 
Fm Amplif)CT (220) . . .02 
Fm Bibliography .,. . 447 
Fm Channel Fr«luencies . 435 
Fm CommunicatIons . .433 
Fm Touch·Tone De!.'Oder . 440 
Fm Transmitters, Testing . 425 
Facsimile ...... . 471 
Fading .,..... . 560 
Farad ........ ,.· · ,··, 23 
Federal Civil Defense Administration (FCDA) 657 
Feedback .. '... .. .69,260 
Field-Effect Transfer Symbols . 104 
Field·Errect Transistors (FEl) , 90 
Field Intenlity . 15 
Field Strength .... ' 588 
F"teld Strensth, Antenna . 588 
Field Strength Meter . 531 
Fields .. . , , ' . . 15 
Filament Choke . . . , 155 
Filamcnt Transfor mers ' 108 
Filament Voltage ' 149 
F!ltcr .... ' . . . 46 
Filter Chokes . . . , . 11 7 
Filtering. Negative Lead ' 11 7 



Fillerin~. Power Supply ......... 114 
Filters: 

ActiVe •••• 103 
Band-Pau .49,257 
Band.Re,iection . 263 
Bridged-T. . 259 
"Brute Force" Line . 485 
Capacitive Inpu"( . l iS 
Choke i nput ... 116 
Crystal .251,383 
Design Formulas . . . SO 
For VhfTransmitiers ... 499 
HaIr·Lanite . . . 258 
High-Pass .49,141,502 
Low-Pass .49,1 41,497 
Mechanical . 251,383 
Strip-Line . . . . 500 
T-Match ......... ...... 259 

Fire Protection ....... . ................. 643 
Five-Band WAS Award .••••. _ ••.•••••.••• 660 
Five-Band DXCC Award . .. ......... ...... 660 
Fixed Capacitor . ..... .........•......... 24 
Flat Frequency Response .......• • ....... .. 69 
Flat-Topped Curves ............•.... . .. . . 47 
Flip-Flop (FF) ..... ........... ...... . 97,98 
FUp-Flop Latch (Ft) ............ ..... . . .. 97 
Flux Density ..... .. .. . .. . .... . .. .... . .. 15 
Flux Lines .......... ................... 15 
Folded Dipole .................. 571 ,592,625 
FOfward Scatter ........... .........•.• .560 
Free-Running Multivibralor ...........•... 518 
Free Space PaU~n .... .. .. ....•.•....... 589 
Frequencies, Standard ................... 540 
Frequency ........ ...... ............ .. . 16 
Frequency Checking (Fm Channels) ......... 425 
Frequency, Critical .. . ................... 559 
Frequency, Cut-Qrr . . .... ................ 49 
Frequency Deviation ..... .. .......... . .420 
Frequency, Lower Side . . ................ . 58 
Frequency Marker Circuits .... .. .......... 518 
Frequency Marker GeneratOf ........... .. ,517 
Frequency, Maximum Usable ........ . ..... 559 
Frequency Measurement ..... . ....... 517·519 
Frequency Metef, Absorption ... . . .... .. .. 519 
Frequency Modulation ................... 420 

Construction: 
Fm Transmitter fOf 2 Meters •........ .447 
Solid·State Rf Amplifier .........•.... 450 
Two-Meter Receiver ......•..... ..... 454 

Exciters .................... . ..•... .424 
Jargon ..... .............•..... . ... .436 
Methods .............. ......... , ... .423 
Reception of . ...................... . 426 

Frequency Modulation and Repeaters ...... .420 
Frequency Murtipl ication ........ ..... .... . 17 
Frequency Mult iplier ......... . . . . 136,145,200 
Frequency, Rewnant . . .................. .41 
Frequency Response .. .................. 386 
Frequcncy Scaling . . . • . . . . . . . . 47 
Frequcncy-5hiH Keyer • ....... .. 460 
Freq ucncy-5pectrom Chart • . . • • • . . 556 
Frequency SPotting ...... ..........•.. .. 640 
Frequency Stability (Oscillaton) ............ 76 

. F,equency Standards .... ...•............ 518 
Frequency, Upper.Side ... . ......... .. .. ... 58 
Front-to-Back RatIo .... ................. 588 
Full-Wave Bri~e Rectifier .. ... ........... 111 
Full·Wave Rectifier ........ . . .... . ... . . .. 111 
Fundamental Frequency .... . .. . .. . ..... . . 17 
Fusing.... . ................. .. 106,642 

G . 
Gain, Antenna .. . .. . . ... . . ............. 588 
Gain Bandwidth ............. ........... 588 

Gain Bandwidth Product ............. _ .. _ .85 
Gain Control ................... . _ ..... 387 
Gain, Rf Amplifier ..•....•..•. ... ....... 290 
Gamma Match ...... .. ..•. ...... 578,611,625 
Ganged-Tuning Capacitors ... ............ . 243 
Gates ( IC) .............. . . ............. . 97 
Gauges, Standard Metal ...... . . ... 548 
General License ........ . . .... •• •. ....... 10 
Generator ... .. . ............• ......... .. 16 
Generator Noise ..... . .................. 320 
Geophysical Alerts . . . . . . . . . . . . . .. ... 540 
Gradient . . . . . . . . . . . . . . • . 16 
Grid ............. ...... ...... • ........ 63 
Grid Capacitor ........... . .... .•........ 75 
Grid Current ........... ....•... •... ... .. 63 
Grid·Dip Oscillator (GOO) ....... .•... •.. .5"29 
Grid Excitation .....•..... ..... • . .. _ .... 76 
Grid Leak ..................... • . .. ..... 75 
Grid·Leak Detectors .............•.. ..... 241 
Grid Loading .............. . .. ... ...... 163 
Grid Modulation ............. . . .• . . ..... 373 
Grid·Plate Oscillator ..... .. ..... ..... .... Il8 
Grid Rtlis tor .......... . ..• .. • • •. . ...... 66 
Grid Separation Circuit ........• ..... .... . 72 
Ground .......... ..................... 16 
Ground, Imperfect ........ ...... .. .. .... 589 
Ground·Plane Antenna ... . ... . . • . . . . ..... 601 
Ground·ReRected Wave . . .. . ... • . : ....... 558 
Ground Waves ... .. ........ ..•...•..... 558 
Grounded-Grid Amplifier .......... . ... 72, 154 

H 
Hf Antennas .......•.... .. . .... . .. ..... 588 
Hf Transmitting ......................•. 136 
HTL .................................. 99 
Hz ........... ..... ...•.. •.. •......... 17 
Half·Wave Antenna .......•.. •..• • .. . ..•. 590 
Half·Wave Rectifier ......... ...•. . . ..... 111 
Halo Antenna (Vhf) ... ...... ...•........ 330 
Halyards . ...... ............ . .. . ...... .421 
" Hams" ........ . ..•.. . .. 7~ 
Hannonic Suppression, TVI ........ .491 
Hannonics .....•............. .. ........ 17 
Hannonics by Rectification ..... .......... 501 
Hartley Oscillator .............. . . .. .. . .. 139 
Hash Elimination, Vibrator Power Supply .... 332 
Heat·Sink Design •••••.•• •............•. 152 
Heat Sinks ........ •.... ..•............. 86 
Heat Sinks, Semiconductor ...........•... 546 
Heater Vol1a3e .............. ........... 149 
Height Gain .............. .. •.•.. .•.... 623 
Heising Modulation ............ •. .. ..... 372 
Helical Antennas ..............••..•.... 634 
Helical Resonators . . . . . . . . . .. . ......... 293 
Helically-Wound Antennas .. ....... ....... 606 
Henry ...................... .... . ...... 26 
Hertt .... . . .. .............. ........... 17 
Hertz Antenna, End·Fed ...... , ......... . 598 
Heterodyne Detectors ............... 235.239 
He.terodyne Deviation Meter ........... ... 541 
Heterodyning .•.. ' ......... ............. 58 
Hi-Fi Interference .............. . •....... 486 
Highi-! Tube ••••..•••••••••• ..••.... •••• 64 
High-C Circuit .......... .... •. .... •.... .45 
High-C OsciUators .........•.. ...... ...•.• 76 
High Band, Fm ........... . ... .. ..•..... 436 
High Pass Filter .............. 48,141 .5 02·503 
High-Threshold LOfic (HTL) .... ........ ... 99 
High-Vacuum Rectifiers .......... ... .. . .. 111 
Holes ... ... . ................ ...... . 14 ,79 
Horizontal Angle of Maximum Radiation . .... 588 
Horizontal Deflect ion ....... : . . . . . ....... 523 
Horizontal Sweep .. • •........... .. . . .. . . 523 
Horizontally Polarized ......... . . . .... ... 557 
flot~rier Diodes ...........•.. •.. ...... 82 

• 



• 

Hu.m. Filament ......•.... • .. .. . • ... __ .•. 73 
Hybrid Circuits . ..•...... . •. .• . .•...•.•. 477 
"Hypass" Capacitor . _ . , .. _ • __ • _ .•. .... . .494 
Hysteresil ............... • ..•..• _ . ..... . 28 

I 
IC . ..............••..•.. _ • • " ........ 93 
IC Amplifiers ............•.. •.. • ....... 93 
ICAS Ratings . . . . .... ... .. .. • .......... 149 
ICs, Digital .............. , .....•. . ..... 100 
I-f ....................• . .. • ..... ..... 243 
I-f Alignment .... . ....... , . • , ....•..... 269 
l·f Interference ............. _ . .......... 502 
l·fTransformers . .. ....... . ............. 251 
lTV ......... .. ..... . . . ...•.... ... ... 505 
Ignition-System Noise ..... .. ....... . 319-322 
Ionized . ....... . ........ . ........ . ..... 15 
hnage-Audio-Frequ.ency .......•.... . ..... 257 
Image-Parameter Filter .. . ....... 183 
Image Ratio ...............• , .......... 244 
Images •................ ... ...... .. ... 244 
Impedance (Z) .. .. ...... ... ......... 35,589 

Antenna . . . . ..... , .... . ..... 588 
Bridge, Rf . . . . ..... .. 536 
Characteristic...... .. . ......... 567,573 
Coupling ... .... ...... .... ............ 66 
Driving ..................... ..... ... 15 1 
Input .............................. 570 
Matching •. . . . . . .......... 39.624 
Matchinj Networks ..... . ............ 53 
M<XIulal ng ............ . ............. 372 
Ohm's Law for .................. . ..... 36 
Para llel . . . .. . . . . . . . . . ..•.. . . . . . .... 43 
Ratio .... .. ... ........... , .... .... .. 38 
Resistive ..... ... ....... •. . •. .. .. ..... 43 
Surxe ......... . .... 567 
Transform~ lion ........ • .......... 44 ,471 
TransmIssion Line .............. .. .... 561 
Tube Input. . . . . ......... 72 
Tube Output .. ........ •. . . ..... 72 
Voh meter .. . ............. , .. • . . ..... 5 14 

Impulse Noise .. ... ....... . ............. 253 
Incident Power ........... .... ..... . .... 568 
Indicators, Tuning. . . . . . . . . . . . . . . . .255 
Indiredly Heated Cathode ................. 62 
Inductance .... .. ........ . ........... 14 ,25 
Inductance, Calculating .... . .............. 26 
Inductance Charts ........ .. ....... . ..... 21 
Inductance, Distributed . . .. . ........ . ..... 53 
Inductance Nomograph (Toroid) ...... 60 
Inductance. Series and Para llel .............. 29 
Inductive Reacunce ....... . .......... . ... 33 
Inductive Reactance (Formula) ...... .. ..... 3] 
Inductor. Totoidal ......... . .... 58 
Infinite-Impedance Detector ... ..... .... .. 239 
Insertion Lou .... " .. ... ..... . ..... 45 
Instantaneous Value ....... . .............. 17 
Instrument Noise ....................... 321 
Insulated·Gate . ......... . . .... ..... . ; .91 
Insulators.... . . ........... 16 
Interdigita1 Converter for 1296 or 2] 04 MHz 315 
Integrated Circu its (lC) ................... 93 
Integra!ed Circuits. Digi tal-Logic ... . .... 96 
Interference: 

Br0a3cut Stahon . . . .. 262 
Filte rs . . . . . . . . . .492 
From TV Receivers . • • _ • . .501 
Telephone . . • . . . 50S 
I-f .... . .....• .. • ....... 4~ 
lIi·Fi . .... ......... .. . ..•.......... 502 
Organ .. . . . . . . . . . . • . .. . . . ..... 50S 
P-A System ....... . ...•............. 505 
Teleohone .....•..•.. • .......... 505 
TV1 ....... , . . , .. •.. , ... . ... 485 

Interference with other Services .. ......... ,484 
In termediate Frequency .................. 243 
Intennediate Frequency Amplifiers ...... .. 256 
International Prefixes. . .. . . . .. . . . .. 662 
Inverse Distance Law . . .............. . .. . 557 
Inverled-V Antennl .................. ... 59] 
Inverted V, Mult i-Bind ................... 594 
Inverters (lC) ....... . ... ' ...... ... . 97 
Inverters, Dc to Ac . . .. . . .. . . .. " ....... 335 
lon, Positive/Negative . ..... ...• ....... .. . . 15 
Ionospheric Stonns . . ........ ...•. . . .. . . 560 
IonospheriC Waves .... . ....... .• ....... 558 
lsolropic Antenna ... ..........•.... ... 623 

J 
J-K Flip-Flop ..... . 
Joule .•• ••• 

K 
Key Clicks 
Key, Code ..... .. .... . 
Keyer, Electronic ......... . 
Keyer, Frequency-5hift .... . 
Keying: 

.98 
IS 

..... 352 
. ......... 12 

. ... 362,365,366 

. ........ . ,460 

Audio Frequency·Shift . . .... .. ......... 460 
Block-Grid .... . . .... . ........ . . 355 
Break-l n ........ . ........ • ...... 357 ,358 
Different ial ............... • ......... . 355 
Monitoring .... .... .... , .. •. ..... 358,359 
Oscillator ... .... , .. 354 
Pulling ............... , .. • ..... ..... 353 
Saturated-Diode .... . ...•.. • ......... .460 
Shaped ...............•..• .. •...... . ]52 
Speeds ..............• . .. . .. • ... . ... 355 
Test ing . . . . . . . . . . . . . . . . . . . 358 

Kilo (k) ........ . .. 20 
Kilowatt. . . . . . . .• . ........ 22 
Kilowatt-Hour . ........•... , . .. . .23 
Klyst ron . . . ................ .. . 77 

L 
L Network . . . 53 
Ladder Network 45 
LlC Constan t . . . . . . . . . .45 
LIe Rat io. . . . . . . . . . . . . .. . . . . . .. ... ,45 
LEOs........................ . .. 144 
LSI ................... . ...... , ..... .98 
Laminations, Core .............. ': ........ 28 
Large-5cale Intelration (LSI) .. . ........... 98 
Leako,iefJux .. . ... 38 
Length , Elecuical ....................... 574 
License Fee ........... . ..... .10 
License 

Licensing, Amateur . . , ... , .. 8 
The RtldioAmQtcurs L lcenu !tfQnUQ/ 11 

Light-Emittin,g Diodes (LEDs) . . . . .. 144 
Lightning Arrester .. . ................... 643 
Lightnin,g Protect ion .................... 64] 
Limiters . . . . . . . . . .. ................ 428 
Limiters, Noise . . . . . . . . . . . . . ...... 322 
Limiting, Audio ............ ....• .... ... 25] 
Line Sampler .................... . ..... 6]6 
Line-Voltage Adjustment ................. 107 
Linear Amplifiers . . . . . .. 68 
Linear Baluns . . . . . . . . . . . . . .... 579 
Linear Sweep . . .•. . .523 
Linear Transformers. . . .. .. . .. . .. . .576 
Linearity. Rf .......................... 316 
Linle Cou~ing ...................... 47,157 
Liuajous igures ........... . ........... 524 
Load Resistance, Power Supply ... ......... 114 
Load Resistor ...... -. .................... 62 
Log, Stltion . .. ... ... . . ......... 652 
Loging(Fm) ...... .. ................. . 4 38 



Logic, Digital ......................•... 96 
Logic ICs ...............•.. • ..•........ 93 
Lo0I-Wire Antennas .......•............. 594 
Low-It Tube ...... . ......•...•..•.•.•..• 64 
Low.£' Circuit ............ • ........ . .. .. .4S 
wWBand.l.Fm ...........•............ .436 
Low Pass r iller ... . .....•• , .... 48, 141,497 
Low-Pass Filter (TV1) .................... 497 
wINer Sideband . ................. 58 

M 

M-Derived Filler ..•........••••. : ... 183 
Mho ••••••• . . • •.••.. •.•.••••• • ••••••.• 19 
MOS .... ........... _ • ....•.•...... .... 99 
MOSFET ........... . ..•.............. 90 
MOX ................. .. _, .........•. 398 
Muf .....•.. ....... ...•.. •. .•..... .. . SS9 
Machine, Fm . : ......... •. .•..•....... .436 
M&&netic Storms . • ...•• •.••.•.••.••..•.. 560 
MaJDCtizing Current ....... • .............. 38 
Marine Operation ......•• •• • • •••.... 335 
Mut, 40-floot ...............•..•....... 619 
Mast Antenna .... . ..... ..... •. .•....... 619 
Matchina Network .............••.•.. 53 
Maxim, Hiram Percy ..................... .. 7 
Maximally Flat Response ...•••••....... 48 
Maximum Available Power ....•........ . 45 
Ma.ximu!ll Average Rectifier Current ..••... . 80 
Maximum Safe Inverse Voltage (PlY or PRy) .. 80 
Maximum Uuble Frequency (NuQ ......... 559 
Mechanical Bandspreading ...........• .... 242 
Mechanical Filter ................... 257,383 
Medium-l-/ Tube .......... .....•.••.••••. 64 
Medium-5cale Integration (MSI) ............. 98 
Mega (M) .••.•.••.••..•.••.•.....•. • ... 20 
Message Form.. . .. . . . . ............ 653 
Message Handling. . . . . .. . .... 654 
Metal , Cutting and Bending . ....... , ...... 548 
Metal·Oxide Semiconductor (MOS) .......... 99 
Meteor Scatter .. . ......... ... ...... 564 
Meter, Field S\Rngth .. ....... ........... 531 
Metenng ............... .. . ............ 164 
Meterina Circuiu ..... . .. ..... • ......... 164 
Metric Multiplier Prefixes ...... _ • ......... 555 
Micro (J.L) •••••••••••••••••••••••••••••• 20 
Microammeter ... ....... ......••..•.... 506 
Microfarads (}.IF) .....••.•••••.•••••••••. 23 
Microhenry (J.LH) ...........• •..••••••..• 26 
Micromho ... , ............. • .. • .. ....... 19 
Microphones. . . . . ......... 385 
Microphones, Carbon ...........•........ 386 
Microphones, Dynamic ..........•... .. . . ,.386 
Microphones, Electre t . ......... • ....... . 386 
Microphones, Piezoelectric ... ....•... . " •. . 386 
Miller Ef(ect .................. • ..... , ... 70 
MWi {m) .•....... .. ......••.••••.•• , •.• 20 
Milliammeter . .. ............. ..•.... ... 506 
MjlJiheruy (mH) . . .. . ...... _ ............. 26 
MiUiwatl ..•...........•..... • .•.......• 22 
Mix,Ooo ... ....... _ • ................... 9 
Mixer .............•....... 243 ,246,294·296 
Mixer, Balanced ... . ... ... . .............. 248 
Mixer Circuits.. . . . ............ .... 295 
Mixer. Diode ... . . ............ .. 294 
Mixer Products. . . . ....... , . . . .244 
Mixer, Ssb ..... . ................. 384 
Mixer Stage .... . ...... . " ........ 243 
Mixer (YhO , ... . . .. . ..... ......... 246,294 
Mobile and Portable/Emergency Equipment 

and Practices ...... . . .. .... ... ....... 319 
Mobile Antennas . ........ .. ........ 322.33 1 

Mobile/portable ConSlruc!Jon: 
Power Supply for Transceivers ....... .. .. 333 
Band-5witching Field-5trength Meter ..... . 336 
Portable Station for 14 and 7 MHz •.•.• 337 
The Mini-Miser's Dream Reeeiver . • • • • . . 342 
Solid-State Receive r ro r Portable Use .... 347 
A J'ransmatch Cor Q,RP Rigs ............. 350 

Mobile Power Supplies ...... . ....... ..... 331 
Mode, Dominant .......... .. . .... ..... , .56 
Modulating I":re;dance .. ..... , .... . ...... 372 
Modulating In ex ......... : . . . .... .... .. 42 1 
Modulation ................. • ........... 57 

Amplitude ............... •..•... ..... 58 
Balanced ..... . . .......•..•.......... 379 
Choke-Coupled ..•......•.. • ......... . 372 
Collector ........... .. •..••.. , . . .... 37 1 
Controlled Carrier ... . .. ............. ,373 
Cross .........•.........•... ... 26 1,502 
Envelope ......... _ ... • ............. 368 
Fm ....... , ............ ..... ....... 420 
Grid ................ .. •............ 373 
Heising ..........•..•. .•..•... ...... 372 
Percentage ......... ....• ..•......... 369 
Phase . ............. . .. ...... ..... . .420 
Plate. ............... .. . .... . .. 371 
Screen Grid .... , . .. ....... ........ .. 373 

Modulator, Balanced ,." .......... , ..... 379 
Modulator, General Purpo.se .. .... . ........ 377 
Modulator, Phase ...................... .424 
Modulator, Reactance .. , .......... .. .... 423 
Monimatch ......•.... , .. ........... ... 517 
Monitor , Cw ...•...............•....... 359 
Moon Bounce ................ . • ........ 564 
Motor·Speed Control, Triac ....... • ..... .. 544 
Moving-Yane Instrument ................. 506 
Multi-Band Inverted Y .. ................. 594 
Multi-Band Yertlcal Anlenna ..... . ........ $95 
Mullihop Propagation ... , ....... , ........ 560 
Multipliers, Frequency .. . . . . . . . . . . . . ... 145 
Multivibrator, Amblc ................... 518 
Multivibrator, Free·Running . . . ...... . 518 
Mutual Conductance (Gm) . . . . . • ... .. , , .. 64 
Mutual Inductance ....... . .... ..•..... ... 29 

N 
N-Type Material .. _ .... ..... .... .... ..... 79 
NTS ........................ 656 
National Tramc System (NTS) ......... 655,656 
Negative Feedback .... . .. ............ .. . . 69 
Nets. _ ..... . .......•......•...• 7,657 
Network Operatioll . .. ........ ........... 656 
Networks, Impedance-Matching ..... ........ 48 
Neutralizinll . .... . ... .................. 162 
Neutron ..•......... . ... . ......... 14 
Nixies. . . . . . .. .. ... .. . .. . .. .. . . ... 144 
Noise: 

Alternator ................. . ........ 320 
Corona-Discharge . ...... .• • • .......... 322 
Elimination ........... .............. 319 
GenenJItor " ............. •.... . ..... .. 320 
Ignition-System . . .......•.. .. .... 3 19·322 
Impulse ................. ........ ... 253 
Instrument . ............. .•....... ... 321 
Shot·Effect ............ • • . • .......... 236 
Spark Plug .............. .• . ... ...... 320 
Thermal·Agitation ......... .•....... .. 236 
Wheel and Tire .. . ... ....... • ..... . .. . 321 

Noise Figure ........ ....... ..•......... 236 
Noise Generator, Diode . .. . .. . .•. ........ 535 
Noise Limiters . ...... ,.... .. . . .. . .. 322 
Noise-Limiter Circuits . . . . • • • • .. . . . . 253 
Noise Reduction . . . .. ... .. . .. • •. . ... 253 
Noise Silencer, I-f. . .. . . . . . . •. .•. ... . ... 255 
Nonresonant Unes , .... ....•..•......... 57 1 



Nonsynchronous Vibralor Power Supplies ... 332 
NorlIUllization ...... ... ...... ..... .. 47 

o 
Official BuUetin Stalion (OBS) ............. 659 
Official Observer (00) .. . . . . . . . . . .. ... . 659 
Official Phone Station (OPS) .. . ...... 659 
Official Relay Station (ORS) ....... 659 
Official Vhf Station (OVS) ................ 659 
Ohmmeter .... . . .. ....... . ........... . 508 
Ohms ... .... ....... . ................ 18 
Ohm's Law . ..................... 17,20 
Ohm's Law (lmpedance) .. ......... .... ... 36 
Ohm's Law (Reactance) . . .. . . ......... 34 
Old Timer 's Club (OTC) ...... . , • . ........ 662 
On-CllId Regulators . . • . . . . . . .124 
Op Amps .. ....... . . . . . . . . . .... 101 
Open Repeate r, Fm . . . . . . . .. . ..... 436 
Open-Wire Folded Dipole. . . . . . . . . . . . . . .592 
Operating a Station ..................... 646 
Operalingan Amoteur Radio Station . ... 654,655 
Operating Angle. . . . . . . . . . . . . ... ...... 69 
Operating Point .... ... .. . ... . ... 65 
Operational Amplifien . . . . . . ... 93,101 
Organ Interference . . . . ..... .488 
Oscar, Project Inc ......... . . • ........ 458 
Oscillation .... . . . . . .. . . . .70 
Oscillators . ....... ...... .. ......... . .75 

Audio-Frequency ..................... 521 
Beat .... .... .... . .................. 25 1 
Beat Frequency (BFa) ............. 235,243 
Carrier.. .. . . . . . . . . . . . .384 
Circuits.. . ....... . .... 137 
Coils.. ........ .. ...... 141 
Colpitts .. . . ...... ... . ..... . .... 139 
Crystal-Controlled .. . ... 136,137,200 
Dynamic Instability ....... 76 
Electron-Coupled . , . . ... 138 
Frequency Stability . . . . . . . . . ; .76 
Grid-Plate . . . . .138 
Ground Point .... .. . ,. . .. 76 

~i;~ .... ..... ....... : : : : .... : : : : :l.~~ 
High-Frequency . . ..... . . . 248 
Keying. . . . . . . . . . . ....... 354 
Penneability·Tuned (PTO) .... 144,242 
Pieree ........... .. ...... ...... 137 
Self·Conlrolled . . . . . . . . . . . ..... 136 
Tunable ......... 297 
Twin·T Audio. . . . . . . . . . . .... 522 
Variable-Frequency (VFO) ....... 136,139,200 
Vhf . . . .. . ......................... 200 
Voltage-ControUed ...... ..... 143 
Wide-range Audio . . . . . 532 

OsciUoscope .. . ..... ............ ....... )23 
Oscilloscope Circuit.. . .. . ........... .. 524 
Oscilloscope, Using the. . . . ...... 374,399,468 
Overlay Transistor ................ 84 
Overmodulation ... . ... ...... 370 
O)tide-Coated Cathode .. .. 62 

p 
P-Type Material ......... . ........ 79 
P-A System Interference.. . . ....... 488 
PAM. ..... . ...... . .. 658 
PEP .... .... 153 ,3 70,389 
PIN Diodes. . . . . . . . . . . ... . .... 83,139 
PLL ...... , . , .. ... 143 ,431 
Pm ........... . .. . ,... . . . .. ..... 4 20 
PRAM s ... , . . . . ......... 100 
PROMs . ......... , ..• ....... . .... 100 
PRV . . . .110 
PSHR .. . .. . , ... ..662 
PTO ..... . . .. . . . . 144,242 
Padding CapacitoI .. ....•... . . ....... . .. 243 

Page Printer .. . .......... . ... 459 
Parabolic Antennas. . . . . . . .......... . 633 
Parallel Circuits, Resonance .. ........... .42 
Parallel Feed. . . . . . . . . . . ............ . . . 52 
Parallel Resistance ............... . ..... 20 
Parasitic Oscillation, Low-Frequency . . .... . . 164 
Parasitic Oscillation, Vhf ... 163 
Parasitic Suppression (VhO . .. ...... . . .. 202 
Parts, Finding. . . . . ... 556 
Pass-Band Filter . ........ .49 
Peak Envelope POWllr (PEP) .. . 153 ,370,389 
Peak Power. . . . .. . . . . . . . . .. . . . . . ... 389 
Peak Reverse Voltage (PRV) ...... . .110 
Pentodes.. ....... . . .. . ... .. . .... 71 
Permeability. . . . . . . . . . . . . . . . . .. ... . 27 
Permeability-Tuned Oscillator (PTO) .. . . 144,242 
Pennillivity .... . ................... 15 
Phase ... .. .... .... ......... . . .. 31 
Phase·Inverter Circuits .. ........... 387 
Phase-Locked Loop ............. .... 143,431 
Phase, Measuring ... .......... . . ......... 32 
Phase Modulat ion. . .. . .. . . .... .420 
Phase Modulator. . .... . ... ......... .424 
Phase-Splitter Circuits ......... . . . 387 
Phone Activi ties Manager (PAM) ...... 658 
Phone Patching. . . . .. . . . . . . . . . .... . 476 
Phone Patch Circuits .. ... .477 
Phonetic Alphabet. . . . . . .. . .. . . ..... 652 
Pi Network. . . . . .49 
Picofarads (pF) . . . . ........•......... 23 
Piezoelectric Crystals ...... .... .•......... 51 
Pie:t.oelectric Effect .... . . . . . 51 
Piezoelectric Microphone . . . . .. .... . . 386 
Pilot L3mp D3ta . . . . . ......... 555 
Pinch Off .. . .. . .. . .. 91 
Pi Network . ............. • ... .. . 54,158 
Pi-Network Coupling ........•... . .147 
Pi-L Output Tanks .... ...... 159 
Pi Output Tanks. . . . . . . . . . . ...... ... 159 
Plate. . . . . . . . . . . . . . . . . . . . 61 

Detectors .. ... .... 238 
Dissipation... . • . . ............ 149 
Efficiency. . .•..• ..•..... .. . . 67 
Modulation.. . . . . ......•..•........ 371 
Resistance ..... . •. , , . .. .. ....... 64 
Resisto r .. . . . ......... , ... .. ..... 66 
Transformers .... ,... . .. . , ... .... .. 108 
Voltage.. . .. . . . . . . .•. . ....... 150 

Point-C()ntact Diode ..........• ,. . . ... 79 
Polarization .......... . .. 588 
Polarization, Circular , .. 634 
Polarization, Radio Wave .. 557 
" Poles" (Filtcr) . . ...... .. ...•... . ... 50 
Posit ive.. . . ... 15 
Positive Feedback . , . . . .... 69 
Potential .....................•......... 15 
Power ....... . , .... ,. . • . . . . .... 22 

Amplification Rat io. .. . .•. . •. . , ..... 67 
AmplHier . ...... ....... ,. . • . . . . .... 67 
Average ... 389 
Factor . . . . . . . . . . . • .. •. . .... 36 
Incident ........ 568 
Input ...•. . •. .•.. •... . .. . .. 149 
Input (Tube) ........ •..• . . .. . . .... 62 
Peak. . .. . . ... . 389 
Reactive . . . . . . . . . . . . .... ... . 35 
Reflected .. . .. .. .568 
Sensitivity ... . ... . .... . 67 

Power Line Connections. . .... 105 
Power Line Safety Precautions .... ... ...... 107 
Power Supply: ~ 

Battery Charger . . . . . ........... 134 
Adjustable ...... ..... ............... 126 
Bleeder Resistor . . . . . . . . . .114 
Choke Input Filters ..... . ...... . 116 



Construction 
9-15 Vol t (ZlfTID.) Repl.ated ...... 127 
Universal Supply .... •....•.. . ..... 130 
3000-Volt Power Supply ............ 133 
Nicbel-Cadmuim Battery Charger ...... 134 

Dynamic Regulation ................... 114 
Economy ......... . . . .. ........ .... . 11 1 
Filterina ....... . .... . ..... .... ...... 114 
Load Resistance . . . . ...... ... ....... . . 114 
Mobile . .. . .................... 331 
Power Suppliel, Mobile, Construction 

Power Supply for Transceivel1 ......... 333 
Output Capacitor . . ................... 116 
Resonance ...... . . . .. ........... .. .. 116 
Ripple Frequency .... .. .. .......... ... 114 
Static Rqulation ..................... 114 
Tranl(ormerless ...... •.....•...••..•. 10S 
Vibrator .. ........ .........•........ 331 
Voltap-Multiplying Circuiu ............. J 18 
Voltqe Regulation ................ 114,120 

"Powentat" ........ . ......... ..... .... .40 
Pre-Emphasis .... .. ... ... ... .. ....... . . 424 
PredicIlOns, Ionospheric .... . ..... . .. ..... 561 
Prefixes, International . .. ..... . , . .. . . .... 662 
Premixing, VFO .. .... . ....... • ......... 143 
Prcsc:aler ....... . .. . ... . .. .•• , ... . .. . .. 100 
Prelelector, Receiver . ...... • .. • ......... 265 
Primary Cifeui t ............•..•... .. .... .45 
Primary Coil ........ . .....• ... .... ...... 37 
Printed Circuit Boards . .....•........... . 551 
Printer, Pa&e ..............•............ 459 
Printer Tape ... ..... .. . ..•...•.... .... 459 
Probe, itt ......................... 515,535 
Probe, Meter ... . ... .... . ....•......•... 5 11 
Product [)e tectors .•.........•.......... 239 
Propagation ............ ....•...... 557-564 
Propaplion, Vhf . . .. .. . .. .. • • ... ... 562·564 
I'rOpagation Forecasu .. .............. . .. 540 
Propaption, Modes of .. . .......•••....... 55 
Prolon ...... . . . .... .••. . ........ 14 
Public Service .. ... . . .........•.. . . 9, 652 
Public Service Communicutiom ....•.. . 654 
Publ ic Service Honor Role (PSHR) ....... . .. 662 
PuDeys ..... .. .. ..... .. ..... . . . ... . .. .421 
Pulling .....................•........ . 140 
Pul h-Pun Circuit ..... ................... 146 
PUSh-PUU Multiplier ...... • ............. . 146 
Push-Pun (Tubes) ...... ....•...... . •.•... 68 
Push-to-Talk Switch ...............•. 640,64 1 

Q 
QRP Equipment .................... 347,350 
Q Multipliers . . ............. ..• ........ 259 
Q Section ...... . . .. ... • . .......... 576,626 
Q Signals ........... . . . .. .. , .......... 647 

Si
Tlnk . ... . .. . . . . •......... . ........ 156 

: Unloaded .. . .. ..•...•........ . ..... .. 42 
L Bureaus .. .. . . .. .. .. , ..... • ...... . ~3 

QSL Cards .... ... ..........• , .•....... 653 
QST ••..........•....•...•.. . •..• 10 
Quad Beams ... • .... ...........••...... 612 
Quieting (Fm) ....... ...........•..•... 428 

R 

RfChokes ........ . . . ... .... ..•.... ... 165 
RIT . . . . .. , .. • .. ~ ......... 399 
RM ....... .. . . . . • .,. ......•....... 658 
RST System ...... . , •.. • ..• • •.. • ...... . 647 
RTL ............ • ..•....•..•....... . . 99 
RTTV . ....... . ..• • • •..•..•• •......... 458 
Radiation .... . .. . ... . ............ .. ... 571 

Radiation Angle .............. .......... 589 
Radiation Resistance . ....... .. .......... 591 
Radio Amateur CMI Emergency 

SeI"Yice (RACES) .... ........ '9,654.657.658 
Radio Frequencies ....................... 17 
Radio Frequency Am-plifien (Receiving) ..... 260 
Radio Frequency Choke (Rfc) .. . .... . .....• 52 
Radiogram .............. .. . .. . . ....... 654 
Rag Chewers Club (Rce) ... . . .... .... . . .. 661 
Random Access Memory (Digital ICs) ..... . . 100 
Ratings, Component. . . . . . .. . . . ...... 165 
Ra tio [)e tector ...... ..... ....... ..... . . 430 
Ratio, Deviation . . ...... .......... ...... 4 21 
Ratio, Front-to-Back . ........ ......... .. 588 
Ratio, lmage .....•.•... . . ..... .•....... 244 
Ratio, Power-Amplification • ......•... _ .... 67 
Reactance ..................... •. ....... 32 
Reactance Modulator .................... 423 

• Reactance, Ohm', Law for .... . . . .....•.... 34 
Reactance Table ........... .......... .... 34 
Reactance Values.. . .. . . . .... . ......... .45 
Reactances in Series and Parallel . ....... 35 
Reactive Power ....... . . .. . . . . .... ....... 35 
Read-Only Memory (Digital ICs) .. .. . ... 100 
Receiver : 

Characteristics .. . ... . . . . .. 235 
Communications Receiver with Di&itaJ 

Frequency Readout . 274 
Direct-Conversion Kilogram 

for 20 and 40 Meten . ............. 337 
Receivina Package tOr 
NBS Eus .... • ••••••.. ... ..... 269 
Solid State Receiver for Portable Use ... 347 
Some Receiver Design Notes • .. ..... 260 

Construction, Vhf 
MOSFET Preamplifiers for 10.6, and 
2 Mctc:u ......... . . . .... . 298 
Low-Noise Converters for 

50 and 144 MHz. . . . . 300 
Oscar Up-COtlVerter 312 

Direct Conversion . . . . . . .... . 237 
Double·Balanced Mixer . 304 
Double-Converslon Superheterodyne .. .... 2-« 
Preselector .............. ..... .... .. . 265 
Selection ............... . ........... 27 1 
Sensitivity, lmprovi"i _ ................ 264 
Stability ......•... ......•........... 237 
Superheterodyne .......•. • . ..... ..... 243 
Superregenerative ..... ................ 297 
Trxk.ing ..... ....... ................ 262 
Tuning ................. ...... .. 242,268 
Fm . . . . . ... .. . . . .. .. . . ......... .426 
Improving Fm ......... . . . . .. .446 

Receiver Independent Tuning . . . .. . .. . ..... 399 
Receiving Converter .................... .460 
Receiving Systems ...................... 235 
Rectification ....... . . ..... . ... . .. ... 62 
Rectifiers: 

CircuiU .... •... ......•....... : ... ... l I0 
Bridge ............•.. • .. : ........... 111 

High-Vacuum ......... ........ •. . IIl ,V I9 
Instruments ...........•..•.... :, .... 512 

Ratings ....... _........ . .. ..... . 111 
Semiconductor . . . . . . . . • . . .... 11 t .V24 
Silicon Controlled .....•.. • ........... 100 

Reflected Power ......... •. . • .. . ........ 568 
Reflectometer .......... . .. • ... . .... .. .516 
Reflector (Antenna) . . . . . . . . • ........ 609 
Refrac tion ................•..•........ 558 
Regeneration ..............•..•........ 257 
Regenerative Detectors. . . . . . . • . . ....... 24 1 
RegenerAtive Feedback . . . . . ... 69 
Regulators, Ie ........... .. . . • .... ..... 123 
Regulaton, On-Card ........ ...•......... 124 



Regulators, Solid-Slate ................... 123 
Rcp lalorTllbes,Gaswus ....... ... .. 120,V I9 
RClnartlO, John .. . ........................ 8 
Remote Base, Fm . .. . ............ ...... .436 
Repealer Circuits . ..................... .431 
Repeaters, Fm ....... ................. .435 
Reperrorator . ..................... . .459 
Resistance .........•..••...... . .. 14,18 
Resistance Coupling .. . . .... . ... . 66,386 
Resistance, Equivalent Noise ........ ...... 236 
Resistance, Paral lel and Series ...... ..... ... 20 
Resistance, Pla te ..... . ................. .. 64 
Resistance. Radia tion . .. ...........•.... . 591 
Resistors •... ........ ............ 17,19 

Cathode ... ...... .....•..• ' ..... . ... . 73 
Color Code ........... ....•.. ........ 553 
Grid .... ...... ..........•........... 66 
Plole .................... •. .......... 66 
Screen Dropping ........... • ... ........ 74 
Trnnsistor Logic (RTL) ................. 99 
At Radio Frequencies .................. 522 

Resonance Curve . . . ............ 42,236 
Resonant F.requency .: . . :.. . ........... 41 
Resonance m Parallel ClrcullS. . ..... 42 
Resonance in Series Circuits .... . .......... .41 
Resonances, Natu ral . . . . . ... . . 53 
Resonance, Po~r Supply ........... . .... 11 6 
Resonant Line ...................... 54 ,57 1 
ReJOru ton, Cavi ty .................... .. . 56 
Resorulors, Helical .... ... ............... 293 
Ripple Frequency, Power Supply ........... 114 
Roote Manager (RM) .•.••.••.•..•••.••. 658 
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Scam ..... ...... .. . .......... , ...... .467 
Sdm . .. . .. . . .... ........... .. . .467 
:st.:M •.......•. . .•.•.. • .• • ....• . ... . 658 
SCR ..... .......... . • ............... . 100 
S Meters. . . . . . . . . . . .. 255 
S-Mcter Circuits . .................. ..... 256 
SSTV .. .. .. ..•..... 458,466 
SWR ... . . . . ..... ............ 570 
SWR Measurement .... ............... ... 516 
Safety ... . ......................... . .. 642 
Satellites (Amateu r) ..........•......... .474 
Saturnted-Diode Keying .......•..•....... 460 
Saturnlion Point .............•..•........ 62 
Scaler ........ ..... _ .......•..•...... .426 
Scatter (Propagation) ............ • ...... .563 
Schema tic Diagram ................... 14 
SehOUl! Trigger (m .................. 97 
Screen-Grid Modulation . ......•..•...... . 373 
Screen-Grid Tubes ... . . ...•..• ........ 71 
Screen Voltage . ....... . . ....•..•....... 150 
Secondary Circuit. . . . . . . . . . . . . . ... 45 
Secondary Coil ........... , .............. 37 
Secondary Emission .... ...•........... ... 7 1 
Selective Fading. . . . . . . . • . . ..... 560 
Selectivity .........•. ..... . 42,47.235 
Selectivity , Improving ...... • .......... .. 256 
SeJcctivity, Rf ......................... 293 
Semiconductor: 

Biblioera,phy .......... ........... 1()4 
Definition .. .... . •. ... •.•........ . 14 
Devices . ••• •••••••••.•••.••••• 79,V24 
Symbol Lbt .... ... .............. 235 

Sensit ivity ... . ..... ..... . ......... 235 
Serle~ CircUits. Resonance in ........... . .4 1 
Series Resistance ..... .... .. ......... . . .20 
$cction Commu nications Manager (SCM) ..... 658 
~~~rl~u toff Tubcs ...................... 72 

lie dmg, TVI ..... .. .............. . . . .492 
Shields ... ............... ... , ....• 16 

Short-Circuit ClInent Transfe r Ratio .... ..... 86 
ShoningStick ........... ....... , ...... 642 
Sh91-Eff~t Noise ....................... 236 
ShUnt , Meter ............. ........... .. 507 
Sideband, Lower ... , ..... .. . .-..... ...... 58 
Sidebands. .. .. . . . . .. .. . . . . ... . . .. 368 
Sideband Transmitter , Testing ........ .. 399 
Sideband, Upper ................. . .... . . . 58 
Signal-Strength Indicators . . . ......... 255 
Signal-to-lmage Ratio. . . .. . . . . ... 244 
Signal-to-Noise Ra tio ..... ........ 290 
Silicon Controlled Rectifier . . ... . . ... 100 
Simplex .......... . . . . ....... .436 
Single Shot (SS) . . . . . . . . . .97 
Single Sideband Construction: 

Solid-State Transceiver for 160 Mete" . . 414 
Single Sideba nd, Filter Method ....... 379,382 
:jingle Sidebond [Of' Ihe RodiQ Anwleur ...... 379 
SingJe Sideband, Phasing Method ......... 379 
Single Sideband Phone Reception .... ...... 268 
Single·Sideband Transmission . . . ..... .. 379 
Single-Signal Effect ..... . . ....... ... 256 
Sing le-Signal Reception ... ....... 257 
Skin Effect . . . . . . ....... 19 
Skip Dinance . . . . . . . . . ....... ...... 559 
Skip Zone . . . . . . . . . . . . . . . . 559 
Skirt Selectivity ....... . .. 236 
Sky Wave. . . . ..... • .. • . ....... 558 
Slow-Scan Television ........ •... ........ 466 
Soldering ........... .. .... • ........... 548 
Solid·State Device •..........•.. • ......... 79 
Solar Phenomena . . . . . • .. ... 559 
Space Charse ........................... 61 
Space Communications .. ........ •....... 474 
Space Wave .............. . ............. 558 
Spacing Wave .......................... 352 
SplUk GllpS .............. .. . ... . ... 16 
Spark Plug Noisc .......... ......... .... 320 
Specialized Communicat ions Systems ...... .458 
Speech Ampli fier ' .. ..... . .... 385 
Speech Clippln, . .. ... .. ........... . .... 39 1 
Speech Processing..... . ........ 391 , 424 
Speech Processor, Audio .... .... . . 394 
Sporadic-£ Ioniza tion..... . ...... . .. 561 
Spurious Response (Chart) ................ 245 
Squelch Circuits ........................ 267 
Siability ........... . .... . .. . . ..... . . .. 235 
Siabili ty , Receiver ..... ............. 235, 237 
Stability , Rf Amplifiers ..... ...... ....... 290 
Staggered Tuning ... ." ......... ..... ...... 47 
Standard Frequencies and Time Signals .. . ... 540 
Sta"danh, Slow Scan . . . . . . ...... 467 
Standing Wpves . . . . . . . . . . . . .. . ... .. . : .. 568 
Slatt-S top (RTTY) . . . . . ...... 459 
Static Regulation, Power Supply . . ........ 114 
Slation Asscmbty . . . . . . . . . ... . 639~45 
Station Operat ing. . . . . . . . . . . 646~63 
Stop-Band Filter ......... . ... . ........... 49 
Strip-Line Fil te rs ............... ... ..... 500 
Subcarrier A·m .............. ..... .. .... 467 
Subcarrje~ Fm .............. . .. • ....... 467 
Sunspot Cycle ........ ......... •. . ..... 560 
Superheterodyne Receiver ........•....... 243 

SupenegeneJ1l1ive Detectors ............... 24 1 
Supenegnenll ive Receiver .... . .. 297 
Suppressor Grid ............ . ...... 7 1 
Surface Wave ................ . ...... 558 
Surge Impedance ............ , . . 567 
Susceptance. • . . . . . . . • . . • . . . • . ..... 46 
Sweep, Linear ..... It . • .. . •. . •. . • .•..•..• 523 
Swinging Chokes .... . .. .•... ..•....... . 116 
Switch .............. ... .. . . . .. .. ...... 19 
SWitching, Diode ........... .. .......... 139 



Symbol5. Bipolar Trlnsistors .......... 104,V26 
Symbob, Fkld-Errecl Transbton ... ........ 104 
Symbol5, l.o&ic .......................... 96 
Symbols, SCHmldc ....................... 4 
Synchronous Vibrator Power SupplieJ ...... ,332 

T 
T-Malch ........... •... ........... 578,611 
T·Notch Filter ......•.. • ..•............ 259 
TE Propaplion ..... • ..•.............. .562 
T-R Switch ........ .. .. • .. • . .. ......... 357 
TRF Receiver .......•..•..•............ 237 
ITL .......................•.......... 99 
TVI .... .............•.... . •........ 485 
TVJ , Vhf ............................. 204 
TWT ................................. 78 
Tanir: Circuit Desilfl (Vhf) .......•........ 201 
TankCoils ••••••. ... ........ _, •• ' ••.•• 165 
Tank 0 ......................•........ 156 
Tape hinter ..................•....... .459 
Ta~CoU •...•........••.••..•... 53 
Technicbn Liunse ....................... 10 
Telefall Transceiver .. ................... 472 
TeJephone Interference ..............•... 488 
Teleprinter Code ....................... 459 
Tdevision, Amlteur ............ , ........ 461 
TdtvWon, Color .. .. ................... 505 
TtJevWon Interference ................... 489 
Tdtvision, Siow-Scan ................... .466 
Television, Uhf ......................... 504 
Television, Vhf ........................ .489 
Temperature Compensation ............... 140 
Tertiary Windina . .. .................... 25 1 
Tcst Equipment and Meuurements ......... 506 
Tcst Equipment C9nstJuction 

Frequency Counter. , ...• , , , , ...... 527 
Marker Generator for 100, SO, 

and 25 kHx ............. , .......... 525 
Absorption frequency Meter for 

1.6-300MII:r . ..... ................. 531 
Tester for FlIT and Hipolar Transistors .,.: 533 
Rf Impedance Hridge for Coax UneS ...... 536 
Low-Power RF Wattmeter ............ 539 
Heterodyne Deviation Meter ........... . 541 

Tetrode Transmitting Tubes .............. V22 
Thermai·Agilition Noise ................. 236 
Thermal Runaway .......... .......... 86,88 
Thermionic Emission .......... .•.. ....... 61 
Thermistors ... ... ................... ... 89 
11aermocouple Meter ..... _ .............. 512 
Thori.tted Tungsten Cathode ........ ... .. .. 62 
TimeConstant ....................... 29-31 
Time Signals . _ ...... , .... , ............. 540 
Tone Burst. Fm ............... ,., ..... .439 
Tools ..... ... , ........ , .............. 543 
Tone Beep Keycr for Repeaters ... .. ... , .. .444 
Toroidal Inductors ....................... 51J 
"Touch-T ont" ....•..... . ..... .. ...... .44{) 
Tower, TiIt-OveT .............. ... ....... 620 
Tracking, Receiver ..................... 262 
Trl nsadmiu ance .. , ....... , .............. 92 
Transatlantics ................ ..... ....... 8 
Transceiver, Portable ror 144 101Hz, .. , .... , .342 
TranlCciver, Teleru ..................... 472 
Transceivers. Single Sideband ........•..... 397 
Tr.nsconduclance .................... ".64 
Tran5Cqualorial Propagation ... , ........... 562 
Transformers ......... , ............ , . 37,58 

ConstJ1lction ......................... 39 
Couplin, ............... . . , . , .•... 66,387 
l ron-Core ............•..•............ 37 
Constant· Voltage ......•..•. . ... 107 

Diode ........... , . ' .' ............ , .. 251 
Filament ................... . • ..... , , 108 
I·r ................•.......••. '" ... 251 
I-r InlelS,aae ......... , .......•.•..... 251 
Lead, Color Code for ..........•....... 554 
Linear ...... " . , ... .... ... . •• , ...... 516 
Plate .......... , ..... , .......... , .. , 108 
Quauer-Wave ...................•.... 516 
Rewindin, , .. , ...................... 109 
Triple-Tuned .... , ........ .......... 251 

TranSient Problems, f);ode .••••....••.••. 11l 
T nlTuinors : 

Arrays (Ie) ...................... 93.95.96 
8alanced Emitter . ...... .... , . , , . , ..... 84 
Characte~sl!t CUJVts ..••.•••..••.••• 85.92 
CharactenstJCS .... .... ........ , ....... 84 
Cooling .. , .................. , ....... 152 
Current Sink ..................... , .... 93 
Field Effect (Fl!.") .......... , , ......... 91 
Low-Frequency Puasitics ......... , ..... 164 
Multipliers ............... , ... _ ...... 146 
Overlay ......... ............. .... , ... 84 
Parameters ........................... 86 
Power Supplies ... ..... ........... 332·336 
Ratings ......................... 15J,V24 
Te~~ers ., ........................ 533,534 
Unljuncllon ., ................ , .. , ... 100 

TranA5Ior·TrarlAslor Logic (TTL) ........... 99 
Transition Region , ................ , . , .... 83 
Transmatches .... , . , . . . ............ 625 
Transmatch ConstJ1lclion 

For Balanced or Unbalanced Lines ........ 583 
For QR P Rigs ....................... 350 
For SO and 144 101Hz ........... , ..... 635 
SimpMi Coupler (or Balanced Lines ....•.. 586 

Variab)e Inductor ......•.... . ....• 581 
Transmission Lines ............... 513,624 
Transmission Lines. Losses ... , ...... ... ... 514 
Transmitter Construction, Hr 

The KIZJH Tn.TlSI:Ziver ...........•.. 166 
Conduction-Cookd Two-Kik7wa1t AmplifJer 186 
Low-Power SSB/CW Transmitter 

for 80 or 20 Meters . . ... . ..•.....• 409 
QRP Transceiver Amplif'Jer . .....•.•..• 195 
Two-Kilowatt Amplifier UsillC 

.n 8871 .•...•................. 190 
l\\.'O·Kilowall Amplif.er for 144 MHz ...• 222 
UII,.. Portable Cw Slation for 

40 MetCTs ............. , ........ 341 
160-Metcr AmpUtkr . . ••....•.... , .. 184 
Solid-State Transceiver for 160 Meters .... 414 

TransmitterConSIJ1lclion, Vhf 
500-Watt Fm and Cw Transmitter 

for 220 MUz ...... , .. , ........ " .... 2 12 
VaraclorTripler ror 432 MHz, .. .... ... 217 
Crounded-Grid SO-M Hz Ampiiner ., ...... 219 
Kilowatt Ampjifler for 144 Mllz .•.. ... ,22Z 
Varactor Tripier for 432 MHz . • . . • .. .. 218 
A Tripler Amplifier fot432 Mllz •.•.... 226 
A Solid-State FN Transmitter ror 146NHz 441 

Tran, miller Distributer .. , .. , ....... , .... 459 
Transmitter Power Output ....... , .. , ..... 1S3 
Transmitting Filters ...•.............. 183 
Transvene Electric Mode (TE) .............. 55 
Transvene Masnetic Mode (TM) ............ ,55 
Transverter ..................... .. ..... 199 
Transverter Construction 

50-Mfiz .......... ,., ..... , .. , .... , .204 
Two Meter .................. .... .... 208 
Transverter for 1.8 MHz ............ .... 405 

'"Trap" Antenna . , ....... ,. , .•.. .. •..... 596 
Trapc:zoidal Plttem ............. _ , . , .... 315 
Tri pping (Propaption) .................. 563 



Tn ... Hannonk .•. ... . . . . • • . ... . . . • . .•• 492 
Traps, Parallel·Tuned .. .. .• • . ..•. . . . .. . • . 263 
Traps. Series-Tuned ......... . ........... 263 
Traveling Wi ve Tube __ . .......... . .. . .... 78 
Triacs ... ........... .. . ..... . • .... .. . . 100 
Trimmer Capacitor ........ ...... ........ 242 
Triode TransmittinJ Tubes .•.•. .. •..•.•. • V20 
Triodes ••... . .............. . .•.......• . 63 
T ripier . . . . . .• . .. . .. . .. . . . . .. • ..• . .... 136 
Tropospheric BendillJ • . .. . . .. . . . .. .... . .563 
Tropospheric Pro .... don ..•... .. ••..•.. .561 
TroposEf!:ric WIVes ... .. ............. . .. 558 
Tube ent . .. .. ..... . ... . .. .. " .. . ... 6 1 
Tube Rat ingt . . . . , . . . .. . . , . . . . ..... 149, VI 
Tube. Uhf and Microwave ...... .. ........ 77 
Thbes. Saeen Grid •.. , ... . , . , . .. , ., .. , ., .7 1 
1\Ibinf. Aluminum ..... . .. , .. .... .. . . . .• 618 
nme In lhe Wor-Id wflh Ham Rlldio . . •••..•. 8 
1\mo·Pbt~Thne-Grid-Circu it .• . •.. , . . .....• 15 
Tuned· Radio-Frequency Recdve:r (TRF') ••••• 237 
Tuninl Rate •.• . .... , . ... ... ... ••.... . . 242 
Thning, Receiver ., ....... , ..... , .... , •. 242 
=T~tio ..... :' ..•.....•.•. . ..• , •. . .. 37 

UIDo Oscillator .. ...... .. . , .. , . . . 522 
Two Hundn dMt lu, flndDown , ... . . . .. , . 9 
Two-T~ne Test ... , ... . . , . .. . , . " .. . 402,527 
Two-Wue, Half·Wave Antenna , .. .. . , ...... 592 

U 
UJT . ... ........... . . . .. , ..... ,., .... 100 
Uhf Oreuits .. ,., ...•. , . . ..• . .•..•..... .54 
UhC Television •. ,." •.•. ,., •. , .. , ..... .504 
Unijunction T rl nsisto r , .... , ..•.. • . . .. . .. 100 
Units, Electrical , .. ... ,., .. ,., ..• .. , .... . 17 
Up Channel, Fm . ... . . •... . •. , .. • .. , •.• . 4,36 
Upper Sideband ... ..... ..... .. . •...•. .. .58 

V 
Var ••••• .• •••• , • • • •• ••••••••••• , ••..•. 35 
VCO ., . . .. . . ,.,., . .... ... ........ , .. . 143 
YFOCircuiu ............ . ... " . ". 139.14 1 
Vhrand Uhf Antennas . , .. . . , •....... , .. .623 
Vhhnd UM Recelvirc Tedl.lliqua ...•. ,., .290 
·Vhr and Uhf Transmitting , . . , . " .. , ., .. , .199 
VhC Parasitic Oscilla tion .. . . ... .. . .. .. .. .. 163 
VhCTelevision . , . .. ,., .. , . , .. , .... " ... 4 89 
Vhf TVl ... .. . ... " .... .. ............. 204 
VOM .• . .............. , . ,., ... , ..•.. .506 
VOX , •. . .. , .. , .. " ., .. . ..• ....... 398,4 11 
VOX. Transistorized . ,."., ., . . , .. "., ..• 403 
VR T\lbes •. , . • " . " . , •. . .......... V19,110 
VTVld .. , .. , . , • . "., .. .... ........... 5 10 
Vacuum·Tube Principles -.- . , . ... .... . , .. , .. 6 1 
Vacuum·Tube Voltmeter (VTVM) . . ....•... 5 10 
Vacuum Tubes I nd Semiconductors ......... VI 
Varactor ...... , ..... ,., •. ,." .. , ...... ,8 1 
Varacto r Mult iplier (VhO . .... .. , ......... 200 
Variabl~p Tubei ., .. "., . . . . , . •. ,." . • •. 12 
Variable Capacilor . " .. , . .•... , .. . , . ..• ' .24 
V"iable-Frequel'lCY OscilIl tors . . . .. . 136.139.200 
.. V~ ... , . . , . . ,., .. .... . .............. 40 
Vancalf-.... .. .... " .. • . • .. ,., • .. . . , .. •. 81 
Vaul t t m . , .••.... . •.... ... ...•. _ ..... 436 
Velocuy Factor • . •• •• . .. . • ... . ...• . , 15 
Vertical Ansle of Maximum Radiation . . . . . .. 588 
Vert!CaI Antennas .. . .. . ................. 600 
VerUCai OeOectlon ......•.. . . . ......•.. .5 23 

VerticaDy Pol.uized . ... . •. • . • ..•. .••. . . ..557 
Vertical Hdiht . . ...• . •• . .. . . . ; . .. . .. . . .558 
Vibntor Power Supp1ks . ...•.. . . . . .. . . ... 331 
Voice Oper. tina PWCfdure ....... . ...... . . 649 
Volt . .. . .. .. . .. . .. .. • . . . , ••• . . ... 1.5 
Volt-Ampere Ra~ ........ . ........ __ .. 109 
Volt·Ampere-ReactiVe (VaI) .. . • ..•..•. ..... 35 
Volt-Ohm-lItiUiammeter (VOM) . . .. . . . .. .. .506 
VoltlCe: 

Ampliflcltion Ratio .. .. .• . •.•..•.•..•• . 65 
AmptiI'lCir ....•.... . . . ............. . .. 67 
Bre.kdown .... .. .... . . ... ... . . .• . . .. . 24 
Controlled Oscilla to r (VCQ) •••• • ••••• . • • 143 
Divider. . ... ... . . .. . .•.... ..•. .•. .. . 126 
Doublen ••. . . .. .. .... ..... ... .. . . . .. 11 8 
Drop .. ..... . .... . . .. . .. . . . .. . .. .. ... 2 1 
Droppina ... .. ......... .. .. . ..... ... 11 9 
ExcUina .......... . .•...••...••• . . .. .£7 
GIin . .. . .. . .. ... ... .. ............ ... 66 
Plate •.• . . • . •....•.. _ . . ... ..... ... ... 150 
QuadrupJen .. . . . .... . . •........... .. 118 
Rqulatton, POVo'e r Supply •......... 114,122 
Screen .. . . ...... . .. ... ........•.. . . ISO 
StabilizltMm .. . . .. . ... . . . ..... . ... 8 I ,120 
Trlpleu .. . . . . . ... .... ... . . ..... . .. .. 11 8 

Voltlle<:ontrolled Oscillato r .• . . . . . •. . . .• . 143 
Voluce Loop • ... . . . .. . .. . ...• . .••.•. . . S69 
Volt. Node ...• . . . .. .. . . . . '. ' . .... . .. . S69 
Volttae Reaulatlon. Electronic , ..........• . 122 
Voltmeter ...•... . ......... . • . . •..• . •. .507 
Volume Compreuion .........••...•..•. . 391 

w 
WWV . . " . .... ........ . ...... .. .. .. .. S40 
WWVH .......... . ...... . " ... . ..... . 0540 
WIAW . •• , •.• • . . ..•. . ••.•.•. . . 11 ,659 
W.1t ...•.. . ..•. ... .........• . ...•... . _22 
Wi tt-Hour . . . ...• ... •. • . . ..... • .. . . . .. . 23 
W. ttmeter. Low·Power RF .... . . • .... , .. ' 539 
W. tt -Second .• . • . .... .....•....•....•... 23 
Wrle AnaJe . . ... ... .... .. . . .. • . ..... . . .559 
Wave Envelope ... . . . . . ..... . . .... .. . . . . 374 
Wave·Envelope Pa tte rns . : . . .. .••.. ... 392,401 
Wave ~il ttJl . . .... . . • ••..•• • . ... ... 183 
W. ve Front •.•..•... . .. . ...• • ••... . .. . .551 
Wave Gukles . •. . . .. . . •. . . .. . • •• . • .. . •... 55 
Wave Gukie Dimensions ......•••• • . .•.. . • .56 
W. ve ProPllltlon .. .. ....• . .. . .. • . . .... ..559 
Wlvdenath . ....... .. ..••••• . .• . . . .•.. .. 17 
Wheatstone Bridp .. . .... .. . .. .. • . ..... .509 
Wheel and TIre Static . ... .•.••....•..•.•• 321 
Whistle On, Fm .... .. .. . •..... • .. . .. . .. 439 
Wire, Color Code ror Hookup .•..• . .•. . . . , .555 
Wile T. ble . Copper .... .. . ...• . •.... ... . . 556 
Wlrina ... . . .. .. . . .. . . ........ . . . .. 549,642 

XYZ 
X (Reactance) .•..•.....• . ••.•..... .. ... 32 
Viii AntelU\ll . ......•..••..•.• . •...• . .. 623 
V.ps. Shorl and Lone ... . . .. .. . . ..... . .. 627 
V. lis, StacklltJ . • . . •... . ..... . ... . . .. . . . 627 

, Z (Imped.nce) • . . ....... .• . • ..... . . . .... 35 
Zener Diodes .. . .. ... . . ..• . • .. ..... . 80,121 
Zero-Biu 1\Ibes ...... • •.••. • •.... . . .. •.. 68 
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