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Foreword

As we count down to the last decade of the 20th century,
technology is changing faster than ever before. The
widespread assimilation of packet radio and the promise of
spread-spectrum communications and Microsats are solid
reminders of our progress. This year, as it has since 1926, The
ARRL Handbook provides up-to-date information and
construction projects for beginners and advanced radio
hobbyists alike.

From simple low-power transmitters and easy-to-build
receivers to sophisticated amplifiers and satellite antennas, the
1990 Handbook has something for everyone. New additions for
this year include an innovative Mode-L satellite antenna from
Dick Jansson, WD4FAB, and three high-performance VHF
Yagis from Steve Powlishen, K1FO.

The ARRL Handbook is an important part of any technical
library—for Radio Amateurs and practicing engineers. We invite
your comments. If you have developed a new project or have
an idea on how to improve the Handbook, please let us know
about it so we can share it with others. With your help we can
continue the Handbook’s tradition of excellence into the 21st
century.

David Sumner, K1ZZ
Executive Vice President

Newington, Connecticut
October 1989
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U.S. Customary — Metric Conversion Factors
International System of Units (SI) — Metric Units

Prefix Symbol Multiplication Factor
exa = 1018 = 1,000,000,000,000,000,000
peta I 1015 = 1,000,000,000,000,000
tera T 1012 = 1,000,000,000,000
giga G 109 = 1,000,000,000
mega M 106 = 1,000,000
kilo k 103 = 1,000
hecto h 102 = 100
deca da 101 = 10
(unit) 100 = 1
deci d 101 = 0.1
centi c 1021 = 0.01
milli m 108 = 0.001
micro n 106 = 0.000001
nano n 109 = 0.000000001
pico p 1012 = 0.000000000001
femto f 1015 = 0.000000000000001
atto a 1018 = 0.000000000000000001
Linear

1 meter (m) = 100 centimeters (cm) = 1000 millimeters (mm)

Area

1m2 =1 x 104 cm? 1 x 106 mm?2

Volume
1Tmd=1x106cm3 = 1 x 102 mm3
1 liter (I) = 1000 cm3 = 1 x 108 mm3

Mass
1 kilogram (kg) = 1000 grams (Q)
(Approximately the mass of 1 liter of water)

1 metric ton (or tonne) = 1000 kg

U.S. Customary Units

Linear Units

12 inches (in) = 1 foot (ft)

36 inches = 3 feet = 1 yard (yd)

1 rod = 5% yards = 1672 feet

1 statute mile = 1760 yards = 5280 feet
1 nautical mile = 6076.11549 feet

Area
1ft2 = 144 in?
1yd2 = 9 ft2 = 1296 in?
1 rod2 = 30% yd?
1 acre = 4840 yd2 = 43,560 ft2
1 acre = 160 rod2
1

mile2 = 640 acres

Volume
1ft3 = 1728 in3
1ydd = 27 ft3

Liquid Volume Measure
fluid ounce (fl 0z) = 8 fluidrams = 1.804 in3
pint (pt) = 16 fl oz
quart (qt) = 2 pt = 32 fl 0z = 573 ind
gallon (gal) = 4 gt = 231 in3
barrel = 31 gal

R G G R QT Y

Dry Volume Measure
1 quart (qt) = 2 pints (pt) = 67.2 in®
1 peck = 8 gt

1 bushel = 4 pecks = 2150.42 in3

Avoirdupois Weight
dram (dr) = 27.343 grains (gr) or (gr a)
ounce (0z) = 437.5 gr
pound (Ib) = 16 oz = 7000 gr
short ton = 2000 Ib, 1 long ton = 2240 Ib

o G S e

Troy Weight
grain troy (gr t) = 1 grain avoirdupois
pennyweight (dwt) or (pwt) = 24 gr t
ounce troy (oz t) = 480 grains
Ibt = 12 0zt = 5760 grains

— b —

Apothecaries’ Weight
grain apothecaries’ (grap) = 1grt = 1gra
dram ap (dr ap) = 60 gr
ozap = 1ozt = 8drap = 480 gr
lbap = 1Ibt = 12 0z ap = 5760 gr

— b — —




Multiply

e

Metric Unit = Conversion Factor x U.S. Customary Unit

<«—— Divide
Metric Unit + Conversion Factor = U.S. Customary Unit

Conversion
Metric Unit = Factor x U.S. Unit
(Length)
mm 25.4 inch
cm 2.54 inch
cm 30.48 foot
m 0.3048 foot
m 0.9144 yard
km 1.609 mile
km 1.852 nautical mile
(Area)
mm?2 . 645.16 inch2
cm?2 6.4516 in2
cm?2 929.03 ft2
m?2 0.0929 ft2
cm2 8361.3 yd?
m2 0.83613 yd?
m2 4047 acre
km?2 2.59 mi2
(Mass) (Avoirdupois Weight)
grams 0.0648 grains
g 28.349 oz
g 453.59 Ib
kg 0.45359 Ib
tonne 0.907 short ton

tonne 1.016 long ton

—

Conversion
Metric Unit = Factor x U.S. Unit
(Volume)
mm?3 16387.064 in3
cm3 16.387 in3
m3 0.028316  ft3
m3 0.764555 yd3
ml 16.387 ind
ml 29.57 fl oz
ml 473 pint
ml 946.333 quart
| 28.32 ft3
| 0.9463 quart
| 3.785 gallon
| 1.101 dry quart
| 8.809 peck
| 35.238 bushel
(Mass) (Troy Weight)
g 31.103 ozt
g 373.248 b t
Mass) (Apothecaries’ Weight)
g 3.387 dr ap
g 31.103 oz ap
g 373.248 Ib ap




The Amateur’s Code

The Radio Amateur is:

CONSIDERATE. . . never knowingly operates in such a way as to lessen
the pleasure of others.

LOYAL. . . offers loyalty, encouragement and support to other amateurs,
local clubs, and the American Radio Relay League, through which
Amateur Radio in the United States is represented nationally and
internationally.

PROGRESSIVE. . . with knowledge abreast of science, a well-built and
efficient station and operation above reproach.

FRIENDLY. . .slow and patient operating when requested; friendly
advice and counsel to the beginner; kindly assistance, cooperation and
consideration for the interests of others. These are the hallmarks of the
amateur spirit.

BALANCED. . .radio is an avocation, never interfering with duties owed
to family, job, school, or community.

PATRIOTIC. . . station and skill always ready for service to country and
community.

—The original Amateur’s Code was written by Paul M. Segal, W9EEA, in 1928.—
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Portable, for 144 MHz:. .. .......... 38-27
PO CS . S G i 1t o 5 b =im ) e one: S 33-1
QUAAS: . . c e cemee ey e 17-14, 17-17
Radial networks:.................. 17-13
Radiation angle of:. ................ 17-2
Radiation characteristics:. ... ........ 17-3
RalSING: et o s s e vt s i e 37-29
Random length, coupling to:......... 16-9
RDE i . 39-1, 39-8, 39-10, 39-11, 39-12,
39-13, 39-14 39-15
Repeater: .............c.coovvuunnn. 14-8
B o mhedl = re v B PR S Sy R, 1 . 39-2
Rotation, electronic:. ................ 39-5
Rotator systems:.................. 37-31
Rotators for satellite work:.......... 23-13
Routing cables:................... 37-16
Satellite:. .. .......... 23-11, 23-12, 28-22
SONSING: - - e - < ieata v st va e S 39-2
StACKING BF X AGIBY . wiaiw o'c 5 o il 17-20
SUPPOMS: o e b 2o v v 8 37-19, 37-20
ROPIOAA N -at 5 o e o, = o o e s 33-15
TR switching:. . .................... 19-8
Trap verticals:.................... 17-14
Troubleshooting: .. ................ 26-13
Tuner (see Transmatch)
Tuning adjustments:............... 17-16
TV iRstaltation: | et ok o < arss dovid o 40-14
N s i b ot s ars v o g 5 17-18
VOGRS o rs i smit s o v« B = iare 17-10
Vertical, 144 MHz, 5/8 wave:........ 33-30
Vertical, 5/8-wave for 12 and
WA T S N e e S 33-10
Vertical, construction of:............. 33-4
Veantical, SHORZ 5 & o Svf v s 1 i1 17-12
Vertical, VHF 1/4 wave:............ 33-29
V175 E e B o i T et 17-18
Wire, .constrBOtON:. . - v s warsaie o ws 33-1
Wire, supporting:. ................. 37-19
With driven elements:. .............. 17-8
Wullenweber: : ;. cuicioiciiev ®as i 39-5
LR OIS o e rl s Dt eder avi Al o2l ALALS bt 33-12
b1 [ Byt 8 5 o o ST SR P v e 17-14
Yagi, high performance, 144 MHz:. .. 33-22
Yagi, high performance, 220 MHz:...33-25
Yagi, high performance, 432 MHz:. . .33-18
Yagi, VHF and UHF:\ . o, . .o oo ss 33-16
P i o B T R B AR T 175
L P (oY ] e e S I i 17-13
1/2 wavelength:. ................... 17-3
Anticyclone (high-pressure system):....22-17
Apparant! POWBI!. . . . S v o v aams s on 2-26
Applicationi layer: . v . v vene o e 19-45
R e I s, 55 o 5o g 20-23
ArCING: . ..o 26-13
(o T et o p o O SRR 38-15
Arithmetic logic unit:. ................. 8-27
ARG NI . ;L e S sl 19-13
Arrays:
AACOEIT L s « i s s s 39-3, 39-15
Broadside: : i e <o s s v vy na s 17-9
Collinear:................... 17-8, 17-21
Combined types:.................. 17-10
e e e ¢ ek ST et 4 R 17-9
RIBSBALS o0 il 4 v warer s b mege ek 39-3
Phased, for 144 MHz RDF:......... 39-14
o ™ a1 - ya i s 1-2, 1-4
Amateur Radio Computer Networking
Conferences: . .................. 19-24
Contests: . .............ooivinninn 38-14
Digital Communications Committee:. .19-23
Field organization:.............. 1-4, 40-4
HQ station WIAW:................ 38-16
International involvement:............. 1-6
LT e R e AR R v A A 1-4
MEMDOISIID: v - v s« 53 b en oy sa b 1-6
Membership services:................ 1-5
Parts suppliers list:................ 35-38
Publications:. . . ........... ... ...... 1-4
QSIBUIBANS (&0 - b e ek e 38-1

RFl immunity complaint reports:. ... .. 40-3
ASEGH M, e Lo 19-14, 21-6
Amateur RTTY operations:. ......... 19-17
BIBHOOraphiy: - vo: i <<+ ssisie s mae s 19-17
Code extensions:. . ................ 19-16
Control characters:................ 19-15
Bata -rates: - ol ma N Aarma et pd s 19-16
ORETAtNET . e o « < o0 s o TR 38-9
Bty o . a8 L o e e B 19-16
Serial transmission:. . .............. 19-16
Assembly language:.................. 8-33
Assembly, antennas:. ... ............. 37-19
Asynchronous communications:. . ....... 8-18
Asynchronous data transmission:. .. ... 19-16
7S 7 i e e I, e e Yo s B 2-1, 4-45
ARONUBHION 1x s sy = erials mh e e o 2-37
Of twisted wire pairs:............... 3-13
Attenuators: . .. ........... ..., 12-11
Attenuators step, low power:.......... 25-37
Lo i T e B R LI, P o3, 20-1, 21-6
ANIBIIBS TR o« 3oe srve roliedts s e o s 20-3
Monitoring instrument:.............. 28-8
OPOratiNG: v =% = ¢b 55 5 Gz stule)slaline s ol 38-5
Receivers for:. .. ................... 20-3
Receiving preamp and converter:. . . .. 20-4
Repeaters: . ....................... 20-4
Transmission lines:................. 20-3
TTRREMIROIS . v« « y v ciis &k 2o 20-3, 20-4
AUEIO . - i s s i s v 5 sl T A SNy 71
Amplifier with AGC:. . ............... 28-6
Filters:. ...................... 28-1, 28-3
Frequency shift keying:........ 9-11, 19-12
Noise limiters:.................... 12-32
Peak Hiters: oo a3 aminka o 9, S 13-11
Phasing networks:.................. 18-8
Transmission, for FSTV:. .. .......... 20-4
Audio frequencies (AF):................ 2-5
Audio memory keyer:................ 29-19
Aurora:............ 22-7, 22-12, 22-13, 22-15
AUTHBRtCAtONI: .t ot o 2 e s 21-6
Automatic gain control (see AGC)
Automatic level control:. ............... 7-8
AODALENT stk 1o st < T S e 14-14
Autostart, RTTY:.................... 19-13
Autotransformers: . ....... . oc.os oo 2-32
Average Volage:. . - . <. ... .uiv s 212
Average vs. peak power:............. 18-13
ARG R o0 s i laTo s 5. 5 5 iaos S AT N o 1-2
A-1 Operator Club:................ 38-13
Code Proficiency:................. 38-13
DXCC: .. it 38-11
OIld Timers Club:. . ................ 38-13
Rag Chewers Club:..........7 ..... 38-13
N o e Slat e « i o Tyl s 38-12
O o e B B 38-12
WAS: .. e 38-12
5-band DXCC:.................... 38-12
BBWAS: ... 38-12
7.0, T oY B ¥ PRI, 19-24
Azimuth and elevation of the moon:. . ..23-34
Azimuthal equidistant projection:........ 39-8
B
Back .EME 5 1 .- o hem o 2 8 o vl 2-17, 2-21
Backscatter:............. 22-9, 22-12, 22-14
BRGKWAVE . ...w 5 & = sreife 155 5 d g o0 Moy s 19-7
Balanced mixers:. ....... 12-16, 12-17, 12-19,
12-21, 12-23
Balanced modulators:. . .......... 18-3, 184
Baluns:........................ 3-12, 16-7
And Transmatches:................ 17-20
BaZOOKE: P oo - ooy 4 oo el o 3 ETORG 16-7
(12170 < RN B S = ™ ... 16-9
Coax shield chokes:................ 40-7
o | P o o 1 19 1 16-8
L R O o AR oo o () 26-13
Linear: . ... 16-7
Sleeve: .. ... .. 16-7
111701 (o G e ROl 2 o 2 s 16-8
Band-pass filter:................ vl 289
Bands, Amateur:
CanBaIaNT ... o shs sl s i sparate daie sl 38-7
e e e et SR, P 38-6
BeriAWidtN . . . o et ey e 2-28, 9-1
And rise time, relationships:.......... 7-19
Necessary:.............ccuviuun... 91
Occupied: . .. ...t 9-1
OfantenmASr S « o W08 PP, 17-2

Of computer display:................ 8-31
Variable, 10ning:. . .2doo. . -anivpaen 13-9
Base diagrams:
1€ 10P AMIPSE: 2 <5 v aalaeis v < i 35-24
Vacuum tubes:..................... 35-7
Baseband:............ ... .. ... ... . ... 9-1
BASIC: . . . sire cnvtirtly . 2 o Sirints PRGOS 8-33
Batteries:
AIKAING: - - 20 e = 2 g SR 6-25
CapacHYS:: « + w5t « 2 raicsis ra v A LT 6-25
Carbon-zinc:. ............cooiinn... 6-25
Chargers:.................. 27-23, 27-26
Dogp:eyele; =. ... - L allr. i e 6-25
Eliminator for FM portables:......... 27-21
GelCollS: 1/ 12 o i s e e e 6-25
Gelled electrolyte emergency pack:. . .27-28
Lead-acid: ... i....: 0 rtahonneins 6-25
(51101 (] HIE S PR S Aol 3 6-25
Nickel-cadmium: . .................. 6-25
Overcharging: .. ............coounn 6-27
BEHMAIY: - von - o emmie e 6-25
Rechargeable: . . . i .o« cic wamiseiass 6-25
ROCRAKGINGL. - v o5 ss v ki s o U 6-26
Silver-oxide: .. ..................... 6-25
Storage: . .. .ov e e e 6-25
Storage, caring for:................. 6-26
Battery backup for repeaters:.......... 14-12
Battery. POWOK:: « +ch vsien aisins 24 ginans s 6-25
Battery-alternator systems, solid-state
regulator fori..................... 27-22
Baudot:
{077 [ L A R S s 21-6
Computer terminals:............... 19-10
Radioteletype: .. .z % uae i oame o uth 19-10
R MOAOITIS:: 5« ol bin e aaarsed sl 19-12
RYTY, bibliographys: v sen s 19-13
Speeds and signaling rates:, ........ 19-11
Teletypewriters: .. ................. 19-10
= - 1o L P S e e 19-11
Bazooka Baluns:. - - .. cn sicic iy 16-7
BEACONS? . == ai)crilos as mim o o e g e 4 22-11
Beam antennas (see Antennas, beam)
Beam forming, electronic:............. 39-5
Beam power tubes:.................... 5-8
Beat fraqUeneys. ... - capaben don o 2-5
Benchmark program:................. 8-27
Bending sheet metal:................. 24-5
Beta, of transistors:. . ................. 4-17
BFOS:. . ....ovnn ] 12-10, 12-29
B RN e e ) L e o 5-4, 5-9
Gathodas Tl .. n b=t T el e 3-16
Distortion: . ......... ... .. .. ... 8-20
QUAYSRI e | e R S 15-14
TrADSIBIOFTSN « . fvn s s a5 05 e s 7 dmiis 15-15
Bibliographies:
AMTOR: ... ... ... ..., 19-14
B B o e BT s 19-17
Baudot RTTY:.................... 19-13
Goherant (CWe: . .. .ol ia Bl 21-17
Digltal BARICST. o fre o | e s s e 8-36
............................. 20-26
Fllters ............................ 2-43
FENRIRVEE], o oL e o S i PO 20-14
STV, | 2o el s e Ve B o, 20-7
Modulation and demodulation:. ... .... 9-13
O8ellloSCOPes: . .. a i o wa s an s n s 25-30
Racket radiol:. i fiictiisnssnisans 19-45
L e Al P e U 39-16
RF power amplifiers:. . ............. 15-25
.............................. 40-18
Satelites: i . b BRI SET. . e by 23-28
Selected HF propagation:........... 22-12
Selected VHF/UHF propagation:. . . .. 22-18
Spread spectrum:................. 21-16
SYMNOSIZOIS: . - - jir v ssmvieiive s dsis v 10-18
Transmission lines:................ 16-14
Troubleshooting and repairs:........ 26-29
Weather satellites:. . ............... 20-26
Bifilar Windings: . . ..« .2i cvewiaan 3-9, 24-8
Bilateral switch ICs:. ................. 8-22
Binary digital systems:................. 8-1
Binary pulse (see Digital pulse)
Bipolar transistors:. .. ........... 4-16, 26-24
Biterrorrate:. ...................... 19-37
Blankers, noise:..................... 12-31
Bleeder resistance:.................... 6-7
Minimum Ioad ....................... 6-9



Blocked grid keymg ................. 19-5
Blocking, receiver:.................. 25-40
Blower performance, specifications:. .. .15-17
Boards:
PC (see PC boards)
Perforated construction:............ 24-10
Solderless prototype:. .............. 24-10
Boltzmann's constant:. ............... 12-2
Boolean algebra:
DeMorgan's Theorem:................ 8-2
Identities: ... ........ ..., 8-2
Tiruth' tabler..c o 5o h clewt st i s os e e 8-2
Braakeing s 2 ol s e s = sl 19-7
Break-out box, RS-232-C:....... 19-38, 29-28
Breakdown, insulator:............... ... 2-2
Bridge olreURs s s Sl 25-4
7 (6 e 0 A ) e e T L PR 25-9
Noise bridge for 160 through 10 Meters:25-33
Wheatstone bridge:................. 25-5
Broadband:
IEI TOSPONSESE: S 5ai o wistsiv siai0s s was = 12-24
RF amplifiers:. ................... 12-12
RF transformers:.................... 3-8
ASIOFMBESIRE. - o o B e i 11-13
Broadcast reception, interference:. .. ... 40-17
Broadside arrays:.................... 17-9
Buffer stages:....................... 10-6
Buffer, noninverting logic:.............. 8-3
Bulletins, W1AW:. .. ... ............. 38-17
= (T B | U B S B e 38-1
Butterworth filter:. . ................. .. 2-39
BYPBESINGEL o i i s e skl 2 ot 31
Voltage regulators:................. 6-18
Cc
C (computer language):............... 8-34
Cable:
Antenna, routing:.................. 37-16
EEEINGE e e Bk s o2 24-7
QIR FIOWBTS! 1 1. 5 RN 2y 4o aioneii 5 900D 17-13
1477 R e Rl S s S 37-10
V(e Hie e SRR R S 24-7
Calculatmg inductance:............... 2-17
Call signs, international:.............. 38-17
CaMISrAs V5 et et s P w5 s o 7-13
@ptics) i Sl iy L e 7-15
Capacitance:. ................... 22, 2-13
Formula for calculating:............. 2-14
T2V 0 e o s o 2t 2 16 AR D e 5-7
Interelectrode: . ..................... 5-7
DU £ e s o it o @ & spaale sl 5-7
1005 - s o T Vi o o B S PP SR D 5-7
e e e B R e et Fatarh AR oL 2-14
Capacitive reactance:. ....... 2-16, 2-38, 2-51
Capacitor input filters:. . ................ 6-8
2107 (el o]~ 2. KL S P SR R 2-13, 26-21
Alr GIBlBCHIC: . v 2 5ii s vt s 5w v s 26-22
Antenna loading:.................. 33-15
A RE S e e o b 40-7
Blocking, ratings:.................. 15-13
O 1] o o R e e ) i AT 2-14, 26-22
Characteristic code:. . ............... 35-2
SRNG5S Rt . < o mE I 26-21
Golar B0ae5 5 | ol = il i S s 35-1
Disc ceramic, series resonant
frequencies: ..................... 35-4
Electrolytic:. .. ............... 2-14, 26-22
Energy stored in:....... i T A T 2-13
Equivalent circuit of:. ................ 3-1
Fixed-value: ....................... 2-14
In series and parallel:............... 2-15
Micesfe e, S, o ARt T 2-14, 26-22
(6L 1= e O e e 2-14
Baddar: [ o dine s 15 aansie s i ada 10-5
PEDAN ol . f a2 e s e 2-14, 26-22
Blasticatiime. o o T 26-22
RRAbIOSTE = -l o ils (00 g8 50 e e A 15-12
Replacement:. . ................... 26-22
Standard values:................... 35-2
MROSHAG . 8 e 2 b s i i e 26-21
QAL T ] A P o o el 10-5
Using diodes as:.................... 4-4
VATIADBIOL. & ., 5 x 5-ofhe o resie w iafioin Pl oo 2-14
Voltage as a function of time:........ 2-15

Voltage breakdown:................. 2-14

CATTIBI v e e £ 2P o aromren VA 4-45, 9-1
Unmodulated: .. ..................... 9-4
Carrier operated relay (COR):.......... 14-9
Cascade amplifiers:................... 5-5
Cascode amplifier:.................. 12-14
Cathode:...............cooouu.... 5-1,5-2
BIAS™. T o R G et s 3-16, 59
FOloWeNRs, 2 i . S e, o e 5-8
A LS B ATy U ey ety s B e 19-5
Cathode-ray tube (CRT):. .............. 8-30
CIVTIVE SRR SO Y, Ao ST TR 40-3
Complaint repors:. ... ci.iwwaadoay 40-3
Gl STV 5 b M R e e st 40-2
CB frequencies:. ..................... 18-6
O LR 0k = e B e T g 19-10
Recommendations V.24 and V.28:.. ..19-29
CCW (coherent CW):................ 21-16
Ceramic capacitors:................. 26-22
Channelsy GBI Srm DTl - 0L e ds 18-6
Character display:
Decoder and driver:. ................ 8-32
Multiplexing: . .. ............. . 0. 8-32
Character matrix:.................... 8-30
Characteristic code, capacitors:......... 35-2
Characteristic impedance:............. 16-1
Charge:
On: a.-capacitor: . . . . .. e s c v« b alinls 2-13
PO I o R e T ok s sl el st o & 2-4
Charger, battery:
For emergency power supplies:. ... .. 27-26
TNE CAABRZ 10 i i s fratriVs 20 fo Siatels 27-23
ChASSIS WORKD, vov L5« 475 a5« s s oncs o wdielsls 24-3
Chebyshev filter:. ............... 2-42, 15-9
Chinook wind:...................... 22-18
GHIFDILS o e a0, et s T s e 19-7
Chirp spread spectrum:............... 219
Choke:
Ballngisetalinbl], SR UER i e 16-9
GCoax: SheIds. ; i P ia, easts s TS UK 40-7
INPUE GROIEIEE I8 el e el o it 6-9
Minimum inductance for power supplies:6-9
RF, characteristics:................ 15-13
aLnh Lol gy LS e S 5 A e ey 31-30
SWINGINTTF: w5105 ek, 5rats e a8 ittt 2 st 6-9
Circular polarization:............ 17-22, 23-5
(also see Cross polarization)
Clamp) diodes? . . - wiie aov <o amiess o5 4-4
Classes of amplifier operation:. .. .. 3-17, 5-4,
5-5, 5-6, 15-1
Cligpor: GIOBBBS. - .o it 1l oy 7 e o e 4-4
Clipping and fllterlng, 8POOCN in - v o 4 7-7
Close-in phase noise:................ 10-20
CMOS logic:. ..., 8-12
Coaxial connectors, soldering:. .. . ... ..37-13
Code:
A ALOUR S - 2 ot 5 o o Gl i e 10
And ethics, DX:............. 38-11, 38-11
el o | S M e e . 21-6
BaUUOt s AN . o2 S fr sl 21-6
Conversion standards:............. 19-18
Conversion tables:................. 19-19
Conversion, ASCII to EBCDIC and
SOlBCHC:, & 0:: as avnviin s op e 5 s sislol s 19-23
Conversion, ASCII to Morse and
BaOOOL Y et < Taon ks e s lerasalalatire 19-21
Conversion, Baudot to ASCIl and
RADESBL NS orey. o | VIR e ird 19-21
Conversion, ITA1-4:................ 19-23

Conversion, Morse to ASCII and Baudot:19-19

Conversion, Morse, Baudot, ASCIl:. . .19-18
GO ISR .« S il ", I W, (720 21-12
IMOIBOL: o i s e 9-8, 19-2, 21-6, 36-3
Morse, receiving:. .. ................. 7-9
National Electrical:. . ................ 37-2
Q BIgnals?. s v v e e e 38-5
CBde IDFICHERY . < Bl 7 ik o o) G als 36-5, 36-6
& a1 1 R e R I S 1 36-6
W AN s et e ade sern e rarlos o e s 38-17
Code Proficiency award:. ............. 38-13
Code, color (see Color codes)
Coefficient of coupling:....... 2-21, 2-51, 34
Coherent CW:................couun. 21-16
Cohnafiters?: .« v o Fahns cudmindu ok 12-4
(o] (4 o1 1] - SRty e e e Pt 16-8

(also see Inductors)

Antenna loading:.................. 33-13
HF tank, ratings:. ................. 15-13
MROEE L, T AU S e A S 10-5
IWINdingt-£ 20 0. i e, e e 24-8
(870) (o | 4 72 0\ s e I PR B ol B e s 22-17
Collinear arrays:. . .............. 17-8, 17-21
Color codes:
(61 o= Vel (o] e T SR PR fen i S 8 08 35-1
HOORUP! WIS . 74 b v sl aaralsls 5 ok 35-5
Power transformer leads:............ 35-3
Resistors:...........cooviuniiiin. 35-1
Colar pereeption; .. . u weus L a5 ety ials 7-11
C0IOE SSTVL, - vi s smdcn o oo o 20-16, 20-17
(6701 o] 6 5" S PRI AB Beliis | S 7-17, 20-2
Colpitts oscillators:. . ............ 10-1, 10-2
Colpitts VFOs:. . ................ 10-5, 10-7
Combinational logic:................... 8-1

Combinational logic gates (see Logic gates)
Combiner, hybrid, for signal generators:.25-37

Common-mode hum:. .. ............... 12-8
Communications:
VAR o1 9 - 5 e el e TR AR, g o 9-12
BHGIALE e s e e e = e s T 19-1
EStabliShIng:... - . B de i o b 38-1
RIOCOAUTOSE . - - 1 s o i 5 b gt i 38-2
RECOIVEIS, ivis: v i rs 5 3 S idgdor b ol Pk 12-1
Satalitar: . . il S S e e 28-1
Compact Disc Audio System:........... 8-21
Compandoring, amplitude:........ 79, 18-17
Compiler: . ........ccovniiiiiinnnnnn 8-33
Complex impedance plane:............ 2-24
Complex numbers:................... 2-24
Addition and subtraction:............ 2-24
Multiplication and division:........... 2-25
Complex wave:....................... 2-5
And' reactanca’. .. . bl e 2-26
Component ratings, power supply filters:.6-10
Components, electronic, functions:. . ... 26-20
Compression, volume:................. 7-6
Computer languages:
ASSOMDIOLL L . v viv s aisvsis 575 s ae s aiawia s s 8-33
5 o R (S S i e e e W Y 8-33
(000 o e B B o Py o B i 8-34
FIGRABYBE - - oo s e el el ey 8-33
[| R ol 8 e o A e e e 7 8-34
Low-level: . ........................ 8-33
T e S e o D O 8-34
Computer memory:
AAArASSINGS = - vveried v oo . ohs 4 Hrerars 8-24
(57 o 1 B S S s W SRS 8-24
First-in, first-out (FIFO):.............. 8-24
Last-in, first-out (LIFO):.............. 8-24
Non-volatiie RAM (NVRAM):.......... 8-26
Random-access (RAM):......... 8-24, 8-25
Read-only (ROM):.................. 8-26
Reading From. - o o bt kel 8-24
Sequential-access (SAM):............ 8-24
BHAGHS ;o W T v« ve i cunTn Pl e 8-24
Writing to:. ... 8-24

Computers (also see digital computers):

ANG FAX S v s o S b 20-22
As Baudot terminals:. . ............. 19-10
Connectors: . .........c.vueiiinn.. 37-14
Control of transceivers:............. 13-13
Message systems:................. 38-10
Programs, az-el of celestial bodies: . . .23-34
Radiation limits:. ................... 40-3
Condanser:w ... an s S TR 2-2
Conductance:........... 2-7, 2-8, 2-38, 2-51
Conduction angle:. .................... 5-6
Conduction, electron and hole:.......... 4-1
Conductivity: . ............ ..ol 2-3
(7o s Hmee PR IR o e 17-2
CONAUOLOTRY . i 5 -0 s rmenl ot i Aarored o = ShAes 4-45
Size, in antennas:.................. 17-3
Conjugate: 'matCht. .. .o bk o r b einl . 16-11
Pi-network tank, and the:........... 16-12
TOVBOFGITIE | 5am: 5 5 aeasaier ool ool e s 16-11
Connectors:. ................. 26-20, 37-10
U0 5.0 s e A LRt 37-11
BNC L ks < o T e e o 37-14
OOaXIak 1 S e et T e 37-18
Coaxial, specifications:. ............ 35-28



(Connectors, continued)

COMPUIGTE i 2 ) Mt aair el Lt b s 37-14
Computer, crimp type:............. 37-16
Computer, solder type:............. 37-16
Control circuitry:. .. .. ... ..., van 37-11
Insulation displacement:............ 37-15
2 I RS PR o e IR e SO AT 37-11
B e AL T A e e v kN, 37-12
INDOARNG . B n . sl n sy hes 37-15
0 [ e B S L S 37-12, 37-13
Constants:
Boltzmann8in . o a2k 4l s dnkhiv L 12-2
RlanERIBE N S s s fe o b s e T 4-45
Construction:
Antenna projects:. ... . . .. ...y 33-1
Beam antennas; i -« « i «: <aiv av sl e 334
Boards, perforated:................ 24-10
BB RIS e i e e wisist vam @z s 24-2
Power supply projects:.............. 271
TEeCHRIQUEBSISSR L Jos £, e o gt 3-1
Ugly or dead-bug:................. 24-11
Vertical antennas:.................. 33-4
Consumer electronic devices:
Frequencies used in:. ............... 40-4
Radiation limits:. . .................. 40-3
Cortasting: 2y =iy bt - b D02 1 000R 38-13
COMOSESE T 2 o g ik, & & K v st 1-2, 38-14
Continuous tone coded squelch system
(CHCBERT. 20 h L0 ol o ks as 14-15
Control:
BT O s (et s e e ol sl e S i e s 21-5
A T s s P P AR R RS 8-30
Of repeaters:. ............... 14-9, 14-13
Of repeaters, with microprocessors:. .14-14
BRI e e ahv e oo & e H1Ehs A% o & Atwls 211
Troubleshooting: .................. 26-12
Unit, digital computer:............... 8-27
Wires, on towers:. .. ............... 17-13
Conversion factors, metric:. . ........... 8,9
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