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CTHIS BOOK INCLUDES STANDARD  APPLICATION . |
CIRGUITS AND CIRQUITS DESIGNED BY THE
AQTHOR. EACH CIRCUIT WAS "ASSEMBLED = AND
_TESTED  BY T™E  AUTHOR - AS: THE BoDK wAs
DE.\JEL.DPE.D,' AETER THE BooK WAS. cQMpusren
THE . AUTHOR REASSEMBLED EACH CIRQUIT TO i,
. cWERK FoR ERRORS. WHILE REASONABLE CARE .
| WAS. EXERCISED 1N ‘mE PREPARATION OF . THIS

. BoOK, VARIATIONS N COMPONENT TOLERANCES
| . AND  CONSTRURT|ON METHADS MAY . CAUSE THE .

. RESULTS YoUu OBTAIN TO DIFFER FROM THOSE.
GIVEN HERE. THEREFORE THE AUTHoR AwnND

. . RADIO SHACK ASSUME NO RESPons(BILITY FoR .

TME  SUITABILITY OF THIS Book’S  CONTENTS
FOR  ANY APPLICATION. SINCE WE HAUE NO
CONTROL OvER  THE USE T0 WHICH THE .
INFORMATION |84 THIS BoOk Is PUT, WE |
ASSLME MO LIABILITY FOR ANY DAMAGES

RESWLTING FROM TS USE, OF COURSE 1T
1S YOUR RESPONSIBILITY To DETERMINE IF |

T,CQr-\nE&cmz. USE, SALE " OR MANUFACTURE

OF ANY DEVICE THAT INCORPORATES INFOR™ |
MATION 1IN THIS Book INFRINGES ANY
PATE NTS, COPYRIGHTS OR OTHER RIGHTS.

~ DUE TO THE MANY  |WQUIRIES RECEWED BY
. RaDIO SHACK AND THE AUTHOR, IT IS NOT |
PossiBLle TO PRovIDE PERSONAL RESPONSES
T© REQUESTS FOR  ADDITIONAL  INFORMATION.
(CusToM CIRaUIT DESIGN, TECHNICAL - ADVICE, .
TROWBLE SHOOTING ADulCE ETC). IF You
wisH To LEARN MORE ABeuT ELEC.TRONICS’
SEE OTHER Books$ Im THIS SERIES AnD
RADIO SHACK'S "GETTING STHRTED IN o
. ELECTRONICS. ' ALSO, READ MAGAZINES LIKE
' ‘,t;LQ_QE_B,& é;;gTRgN!g; 'AND RADIO- ELEPTROHlCS. .
THE = AUTHOR WRITES A  MONMTHLY QOLuMM K
“ELECTRONICS NOTEBOOK, FOR MoDERN ELECTROMICS.
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CODES AND SYMBOLS

, AAPHAB&T LASCLL AND. MORSE, caDE, :
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8 |S PHASE ANGLE. THE.
DIFFERENCE [N DEGREES
BETWEEN CURRENT AND
VOLTAGE. CURRENT LEADS
VOLTAGE IN A CAPACITIVE
CIRCWIT AND LAGS VOLTAGE
IN A REACTIVE CIRCVIT.
IN A RESISTIVE CiRculT
B 1S 0% THE (OSINE OF
©°15 1. THUS IN A RE-
SISTWE CIRCuIT P= ExI1.
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COMMON LOGARITHMS
ITHE. COMMON LDGARITHM (LOGio OR LPG)
ctOF AL NUMBER IS THE POWER OF 10 THAT
~-EQUALS. THE. NUMBER. SINCE .10? =100,
f 12 15 THE LOG OF 1D0. THE ANTILOGARITHM
- KANTILOG) IS .THE NUMBER THAT EQUALS. A .

|-OGARITHM. THUS THE ANTILOG OF: 2 I5.1D0.
THE LOG. OF NUMBERS GREATER THAN 1 IS =
{POSITIVE § TRE | LOG  OF NUMBERS  LESS THAN |
il 18 U NEGATIVE. THYS. TRE, LOG OF 107% ar. |
e d0LDLL IS =2, A % B = ANTILOG (LOG A+LOGR)D;
AT B =ANTILOG (LOGA- LOGR), SCIENTIFIC |
CALCULATORS HAVE LOG.AND ANTILOG KEYS..
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THE DEC\BEL;

THE. Daczst-_t., {d&) 15 A umT oF ME.ASUREW,
 THAT PERMITS TwO DIFFERENT. SL&NALS
TO BE COMPARED ON A LOGARITRMIC SCALE,
__TRE samsx-r\\uTY oF RECEIWVERS  AND THE |
_ GAIN OF AMPLIFIERS  ARE OFT&M G\vf-.m
N DECIBELS. THE DIFFERENCE 1IN 4B
BETWEEN TRE POWER OF A $16NAL ATTH&
_INPUT OF AN AMPLFIER (P1) AND THE PowgR
op 'mt-. AMPUF—IER’s QUTPUT Csz lS. U

. ‘dB 10 LOG CPZ./PJ.)
T&E D\PFERZE_NC.E. N dB Bﬁm&m TH£ voz.maa
(V) AND QURRENT (I) AT THE INPUT (VI AND 1.1)“,:
AMD DUTPuT (\17, AND I2) QF AN AMBLIFIE& 15.,,

4B = 20 LoG (v2/v1)

4B

H

zo LOG (,12/ IQ

NOTE. TRAT OECIBELS DEFINE THE &A-rt BET\AIEENﬁ,E;
_TWO SI1GNAL LEVELS, NOT THEIR ABSOLUTE VALUE.

WEXAMPLE. SETERMINE THE VOLTAGE GAIN |
IN d& oF THIS. OPERATIONAL. AMPL)F]ER,
S Rz
iﬁ,;\/w@\ll.)c /\/\/\ . A/

- Vour (\12.}w

Rf\. :L coo £

m= ,000,0005 [ 15 Vorrace aam= R2/R1

-.._‘ T . ‘ E

: %,”.‘dB 20 106 {.\n/w) Ll
. dB= 20 LoG (1 aco /1) = 20 LOG :Looo

‘; ?",Loc-, 1poo = 3 (FROM TA&LE. oz CALCULATOR.) R
. GAIN = 20r3 F lanS , ‘
10 ; ‘ :
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 INCH €S

INCHES
ANCHES |

. FEET
LMILE S

_ GRAMS

OUNCES

f%;:KILOC—:RAMS;

Pou NDS !

L bwe.r\asaoNs

| MILUMETERS

 Kilorerers

,4ULQF4ETEKS

MILS
. MQ&QMETERS;
oMILs ?

MJLL\ME.T}E_RS
INCHES .

. MILUMETERS
‘ cam—mmeas

INCHES

| CENTIMETERS |
METERS

iNCHES
METERS

. FEET

YARDS :
METERS

. FEET.

KILOMETERS
MILES

KILOMETERS |

OUNCES
GRAMS
Poumnds
KmOGRAMS

E“?TFAMIL AR EXAMPLES

DlMF_ A 1w % 18<:M o

“:MA.N\CKeL A Lmm X 2.1 cm

_ QUARTER 2 2 mm 224 Com

M PLAST\CL FiLM = 2s. S-H

" MASS

:wPLAST‘\C T0-92 TRANSIS

B-PI&N MiNY DIP Te % O.5

C1G-PIN DIP TQ A
NlQKEL Y S 3

1053

5310«375
25.4.
39, 37
1254 | .
2,937 % 10"
;ZS‘{,VQ S
03§37 k
2,84 |
2.54 X 10
2937
| 3048 X Jio‘2 ne

TOR ozsﬂ

< iof

x;dfm

2.281
1.094

10,9144
3zeL
3.408 ﬂ 10,
Oty
fioa: el L
3.527 xxo‘
28.3495

2,208 .
014836 .
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AWG| DIA [0HMS PER 1000 ET] ET PER PouND] ;
10f{101.9 4989 31,82
12) 80.8 1.588 . 50,59
14 4.1 2.525 Bo,44
1| 5So0.8 4,01 6 1217.9
18| 403 ©.38s ‘zoz.q:
20| '32.0 10,18 323.4
22| 25.4 LG, 14 514,2
24| 20.1 25,67 817.,7
26| 159 40,81 1,3200,0
18 126 4,90 2,067.0
30| 10.0 103,2 3,287.0
32 1.9 164,1 5,227.,0
34 €3 260.9 8,310.0
26 5.0 “414,8 12,210.0
28 4.0 659.6 21,010.0
40 34] 1,044.0 33,410.0

Aws "AMER\CAN W\RE GAUGE
DIA - DIAMETER 1N MILS
OHMS PER 1ooo FT—- 20 C (L8&° F)

| RELATl\/E RESISTANCES

SILVER

: 0.93 6 RESISTANC_E‘.

~ COPPER 1.000 RELATWE TO

GOLD. 1,403 COPPER. 1 FOOT ofF
.CHRO MIUM 1.530  c¢IRCULAR COPPER
ALUMINUM 1.54 9 WIRE 1 MIL N
"TUNGSTEN 3,203 DIAMETER HAS A
BRASS 4.822 RES\STANCE of
PHDSPHOR~BRONZE 5,633 10.37 OHMMS.

L ONICKE L 5786 ALTERNATIVELY,.

- IRON - 51749 COPPER WIRE HAS

CUTING G L.7012 A RESISTANCE

. STEEL 9.432 OF 10.37 OHMS

LEAD 12.922 PER CIRCULAR
STAINLESS STEEL 52.9491 MiL  FOOT.

5,097

 NICHROME |
P ; ‘ 17,



 AUDIO FREQUENCY SPECTRUM (

MECHANICAL VIERATION [N SOLIDS, FLUIDS.
AMD GASES PRODUCES WHAT THE BRAIN
PERCEIVES AS SOUND. : SN S S

30,000Hz

20,000 Hz | 7{,

10,000 Hz ]

(i1
TINGLING KEYS

TAPPING _,‘ 1
PENCIL

_ HAND CLAP

e

HUMAN
WHISTLE

1,000 Hz |

SOPRANO

HUMAN VOICE
RA ,
“F

STROKES

o
SSNoR—ﬂ

o
MIDDLE C

e TRUMPET— k— scissors —>

PIANO KEYBOARD

-

oLl
BRUSH

’lOO Hz _]

BASS
VIOLIN
- RANGE QF HUMAN HEARING ———

}‘_

; SPEED OF SOUND
10 Hz_| IN MR (27°¢):
1,139.67 FT/SEC ..

16



I

SOLUNDLINTENSIEY [ EEVELS

J SN D SO C R LEVEL
LDISTAMCE FROM ORSERVER]) (dB)
THRESHOLD OF PAIN 120+
ARCRAFT ENGINE (207 12 O+
AMPLIFIED ROCK wmusIcC 1410
| THUNDER LD
PIEZCELECTRIC BUzzER (12") LOB
AR FORCE T-22 (2.500 OVERHEAD) =l
COg PELLET Gun | £12%) G0
DIGITAL RBLARM cfrock £127) B S
ELECTRIC TYPEWRZITER (18") %0
AIR FCRCE T-38 (1 MILE) 70
TYPICAL COMNVERSATION &5
PAPER CLiP DRCFPPED ON DESK (12") {202,
| TELEPHONE DIAL TONE (1") 56
PEMNCIL ERASER TAPPED om DESK (12") 5y
CoMPUTER KEYEoARD (187) =l
AVERAGE RESIDENCE «{ 5
SOET BACKRGRouND mMusiC 20
QUWET WHISPER 20
THRESHOLD OF HERARING O

14




ELECTROMAGNETIC

1

M%)

L

L5

100

i

LOO pm

A

CL o
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K]
A pa WA
Fi

L O pjum .

10

S

100

¥

Wi

L]

Wi

)

GAMMA RAYS
¥

0

K- RANS

LHTRAVIOLET

SPECTRUM

REYOND 1Dpwt

s BAYS

MABEE NTA

BLUE

CIHAN

"'-JI = EL._. ._|\:“‘|'-T

GREEN |

MICROWRAVES
I

{
y
A

|
BADIO WAVES

r MELLO W

CREANGE

YIITH
THE CEBSERVER
Aup THE

Bl e RounD
P bR A TION,

f=c />

F=FREQUEMNCY
HEWAVELENGTH
NEZuint 'MJ.('S

{(SEE NEXT PASE)



) RADIO FREQUENCY SPECTRUM

FREGQUENCY CLASSIFICATION

2-20 Khz VERY LOW
FREQUENCIES (WLF)

-

50— 3060 KRz LN
FREQUENCIES (LF)
THO0~-3 000 KHa BAE B M
FREQUENCIES [MF)
1_ 3&0 r'ﬁul-".l P:IlSH
FREQUENCIES (HF)
20-300 MH=z VERY HIGH :
FREGUE NCIES (VHF)
200° 3000 MHz ULTRA HIGH
FREGUENCIES (UHF)
Fi= 2.0 GHz SUPER HIGH

EREGUENCIES (SHF)

A
&)
i
L~
O
O
{h
T
|N

EXTREMELY HIGH
FREAUENCIES (EHF)

MICROWRNE
FREQUENCIES

]
o
|
Fa
]
E".
T
™

FREQUENCY V5. WAVELENGTH

c SR 8
'}\._"—'T o= 3

A~ WAVELENGTH (METERS)
C — SPEED OF LIGHT (2*108% METERS/5e€)
F - FREQUENCY (HERTZ)

EXAMPLE: THE wWAVELENSTA OF A 108 MH=z
SIENAL IS 32108%/1.08% 107 R 2.78 METERS,
21



IMPORTANT FREQUENCIES UV\“z)

A5 .84
lS :

54 —1.6¢
1.61:

10.1.- 10. 15
10.15-11.1715:
11.7 —1147s:
14.0 — 14.35!
15.0:
20.0:.
21.0- 2145
21.45-21.85
24,89 - 24.99:
25.L.7 = Lb.L:
269 - 2714
28.0-249.7:
49,87 — 49.9:
50.0— 54.0:
54.0~88.0.
72.03—172.9:
15.43 T 75.87¢
8%.0 - 108.0:
|a8.0 - 108.0:
108.0-118.0:
118.0- 136.0°
183 -1S8S8:
158 - 159 ¢

1624 - 162.55"

N4 ~216:
40 -~ 840:-
22

NAVIGATION BEACONS
INTERMNATIONAL DISTRESS
AM BROADCAST BAND

AR PORT INFORMATION

16,0 METER AMATEUR BAND .
120 METER INT. BROADCAST
WWV TIME SIGNAL S
a0 METER AMATEUR BAND
wWwV TIME SIeNAL o
49 METER |NT. BROADCAST

© MARITIME COMMUNICATIONS.

40 METER AMATEUR -

4o METER INT., BROADCAST
21 METER INT. BROADCAST
WWV TIME SIGNAL.

20 METER AMATEUR RAND
INT. BROADCAST

2.5 METER INT. BROADCAST
20 METER AMATEUR BAND
WWV TIME SIGNAL

wiwV TIME SIGNAL ~
1S METER AMATEUR BAND
13 METER INT. BROADCAST
12 METER AMATEUR BAND
1L METER INT. BROADCAST
CITIZENS BAMD

{0 METER AMATEUR BAND
LOwW POWER COMMUNICATIONS
 METER AMATEUR BAND
TELEVISION (CH. 2-6)
RADIO CONTRoL (AMRCRAFT omu)
RADIO CONTROL

FM BRDADCAST BAND
WIRELESS MICROPHONES

AR NAVIGATION BEACONS
AIRCRAFT

PoLICE, F|RE MUNICIPAL
POLICE, FlRE. MUNICIPAL
NOARA wEATHER

TELEWISION (CH. 7-13)
TELEVISION (CH. 14-83)



J;TlME CONVERSIONS

uTC | PST | MST CST | EST | AST
O0OOf 4 PM| 5PM| b PM| 7TPM| 8 PM
o010 0] 5 PM o PM 7 PM 8 PM 3 PM
JO2L 0O 0 LPM] 7TPM BPM| 9 PM|10PM
O30 0o 7PM| 8PM| gPmM|l10PM]|1]1 PM
0400 8PM| 9 PM|10PM|[11 PMmIMIDNT
0500 Gpem|Loem] 11 PMIMIDNT 1AM
Cboofloem|1L PMIMIDNT | L AM| 2 AM
C700/1L PMIMIDNT| 1 AM| 2 AM| 2AM
080 OIMIDNT 1AM 2 AM| 3 AM| 4 AM
090 0| 1AM 2AM| 3 AM] 4 AMm 5 AM
100 o 2aAM SAM] 4 AM| 5 Am b AM
1100 3 AM 4 AM S AM b AM| 7 AM
1200 4aM SAM| ¢ AM| 7 AM]| 8 AM
1130 0] 5AM CAM| 7 AM| 8 AM| 9 AM
140 0] bAMm TAM|] 8AM| 9 AM|[10 AMm
{150 0] 7" AM|{ 8 AM| § AM 10 AM|11 AM
leoof BAM| A AM|10AM|11 AM[12 AM
L7060 o 3 AM|LOAM|11 AM[L12 AM]| 1 PMm
180 0jLOAM|[LL AM[12 AM| 1 PM| 2 Pm
J19 00|11 AM|12 AM| 1 PM]| 2 PMm 3 Pm
1200 0{12 AM| 1 PM| 2 PM| 3 Pm 4 Pm
2100 1PM}] 2eM| 2PM| 4 PM| SPMm
220 0| 2PM| 3PM| 4PM| 5PM| & Pp
123 0.0] 3PM| 4 Pwm EPM] b PM] 7 PM
LUTC — COORDPINATED UNIVERSAL TIME

(GREENWICH MERIDIAN TIME, LONDON)
fP’ST — PACIFIC STANDARD TIME
MST - MOUNTAIN STANDARD TIME
CST - CENTRAL STANDARD TIME
EST - EASTERN STANDARD TIME
AST — ATLANTIC STAND ARD TIME

,QDA\/LlGHT SAVINGS TIME - ADD 1 ROUR -



THE  SINE OR SINUSOIDAL WAVE 1S THE

‘MDST COMMON PERIOD\C WAVE IN ANALOG . .

ELECTRONIC CIRCUITS. |F PEAK AMPLITUDES ?

© ARE +1 AND -1, TREN: IR R G
+ ANGLE (a) |[AMPLITUDE (S1v0)
AT T T T o°* | o

! 0,500

! 0,707

| 1 '

| 0.707

' o) .

|

PEAK !
POSITIVE !
AMPuruoe:

Do ‘ quO
. |

 PEAk
INEGATIVE [

TRE PHASE OF T AMPLNTUDE/.
SIMULTANEOUS oy ]
S\NE WAVES

MAY DIFFER

. : \ \
THIS WAVE LAGS 2{37/( -

THIS WAVE LEADS 26°

>4

S m - s mm - S ST T TIME

b { CNCLE — —

FREQUENCY OF A SINE WAVE IS THE o
NUMBER OF CYCLES PER SECOND. HERTZ (Hz) .
\S THE UNIT OF FREQUENCY. ONE HWERTZ .
(LH2) IS onE CYCLE PER SECOND. (1 CPsS)..

PERIOD OF A SINE WAVE IS THE TIME FoR.
OME. COMPLETE CYCLE TO 0QeuR. .. - B
24 B



‘,'PER\OD\C WAVES -
 MANY DIFFERENT PERIOD IC WAVEFORMS’

CAN &F_ PROCESSED OR GENERATED RY
ANALDG e‘:z_&c.TRomc CIRCVITS. THEY thz,uDE_

S&,UARE WAVE ~ RECTANGULAR WAVE. |

IR

SA\NTOOTH WAVE.

_;PER\QD\Q WAVES CAN BE RECTIFIED BY
_ DIODES AND CLIPPED 8Y ZENER DIODES!

RECTIFIER CL\PPER -

HALF-—WAVE. RECTIFIED FULL-WRAVE REQT\F!ED
S\NE_ WA\/E ‘ SINE WAVE

/\ /N /\ /_\/\/\[\/\[\[\

ECL\PPED sawTooTH TRAPEZOIDAL WAVE

AT

—




“*fPuLSEs

‘SIMGLE- PLJL.SE.S oR TRA!NS oF PE.R\OD\C
PULSES  ARE PROCE_SSE.D "AND GE.NE.RATE.DE
? BY DIGITAL ELECTROMC CIRQUITS. THEY
ARE ALSD USED To TRIGGER CACTWATE);
MANY KINDS OF CIRCUITS. ¢

A:‘THE}DEAL{M_.SE1

L te—DURATION ~>| T
INSTANTLY o
ON —>1 S - | AMPLITUDE

- AND |
. OFF — : > |

A REAL PL\ LSE

R\NG)NG (CAUSED BY o
: o lMDUCTANCE of
- 1oo%. ) WIRE LEADS, F_rc !
ENEEE R To b QSR | o ¥ ¢

CAREFUL
DESIGN WILL : . o

‘REDUCE RINGING:
10% . - AND ROTH ;
0% RI\SE AND A

S : FALL TIME.
RISE P

| | - FALL
’,T;\ME. _—H TIME

PULSE TRAIN

; TAE NUMRER oF
o PULSES PER SECOMD
o 1S THE PULSE f

“RE PEJ'JTION RATE .,




GNALS

ELf—.fTaoN\f‘ SVGNALS RANGE F&oM AUDIBLE
TONES TO COMPLEX INFORMATION CARRIED:
BY A FLUCTUATING (ANALOG) OR PULSA"\‘ING
(DIGITAL) WAVE , CURRENT ' OR VOLTAGE ..
MANY MODULAT\OM METRODS ARE USED To
lMPRESS A SlGNAL. ON A cagg ea.,;,,

MODULAT ON N\ETHODS

AN/—\ LOC—. | PU LSE_
QNMDmnATED ANALOG
CARRIER WAVE SIGNAL
. ANALDG PULSE. “ : ﬂn
. SIGNAL AMPLITUDE

FREGUENC‘*{
bAODULAT\oN

AMPLITUDE. M PULSE "H””ll” l
iMODULATWDM purATION LI ;
v e ]

FREQUENCY .

DIG lTAL

B\NAR\{ BiT PATTER N

(]
O
.9
’A
o
|

=
9.
B

Q.

9

-

NON—RETURN To ZEROD
(NR2)

- —

i

- o —
————
f‘- - —

RETURN TO ZERO
(RZ)

=1
=l
=l

=
== _ T
== _TTT
= .

- - - -
== .

=== . -

— -
- - ———
o

MANCHESTER

st vy -

FR&QUE_N €Y SHIFT
KEVING (FSKR) .

—r e e e -

:E_“,"""—T——- -

Cond



COhE

MORSE

. MORSE CODE

ASCI)

A D Dt Dot Ot O = 0 DA Dot D od D @ A DA D 5D At Do o O Oy
R I o v B o B U T R Y T R T B S o S B R B S B R, ¥
OG0 a1t D00 A=t D00 Ottt O DD 0O 0D ad e i O
O S O Oy _.(..u.n..,._.rul_...._l.._l.l.:.-.._ﬂDCDCGDO:.l:ﬂﬁ.CﬂED.GGL...._
6 e io o c s e o o a5 o [ o P OO0 SRRSO D U S O S e R e e SO SR S
QO o0 r.;...._3GC_GSGGQGGGDGGGDDGGDl111111-,.1-.,
e B e i R B B e B B B L I B R e o R _U__

f
2

L, CODES AND SYMBOLS
ALPHARET, ASCII

ALPHABET

A oWl T ¥ ) 20ad i 3> 2wy O-dciy] TW S - Do

a0
od




=0 3 oS < R S ¢ 1 ¢ P
S Y L | s e |4 L
| = (] & fé _L‘_ |:_,'~ 1
|
- 2| 34| 8 |e |7
PR | ]
| & 5 .
| olg|o o] ce|lo |& | P> Lep
| clolofl 1 § 1 A o a :l
olojt|o] 2 vl el Rlelr
glolil 3 % |3lclslels
e e g 4 4 Hla"r d | L
i D||_ alt g | & e |Uu | e ul
| ciiil|of e $ g | el v]E]|v]
ollltizl 7 ‘1116 |w|a|w]
ticlojo a3 (18] n|X]|w!|x
1101140 Lo a2 I IiZJ 7
oL |L 4 + - K r K {
tLit (1t 13 -_ = (¥} :l Wi }
tliftlol Ls S I B R
aafs] 1is /121l | o |sel
x
SP-SPACE | ComTROL CHARRCTER

(MNON PRINTING)

AS il — AMERICAN STANDARD CODE FOR
MTORMATION |MTERCHANGE. ASCHl 5 THE
PRINCIPLE COMPUTER KEYBCARD CODE.
ASSEMBLY LANGSUAGE PROGRAMMERS CONVERT
PRINCIPLE HEX EQUIVALEMTS:

B-Hi G-47 M-4D S-53 N-59 4- 34
Bo%E H-HE: MN-4E T-o5S4 ZXSA 5 318
C-4% 1-49 DO-Y4F U-5S5 P30 b- 16
D4 TJo4A P-50 V- Sb 1:31 ¢ 3]
E-45 K-4B8 (st ws7 131 B~ 318
F-46 lL-4C R 52 X-s58 3-33 9- 34

5



fGREEK.AU%ABET

MAMEJ. B

C
r

,NAME 5

BETA "

iQ,GAMMA
| DELTA N
EPSILON |

ZETA
ETA

.} .THETA

] 1OoTA

| KAPPA
LAMBDA

CALPHA

y ,,NU
XY ,
OM\CRON
PL ;
CRRO. ]
SIEMA
TAL .
UPSILON
PHI '
CHI.
Pst

gex o1 A0m |

bﬁ*&%ﬁ&ﬁﬁéﬂéﬂﬁ?;fjg

3>*H®INﬁ?ﬁW?f;

OMEGA

MU

?u;- uPPE.R

ﬁff%6@¢whmeu?tf

CA‘:‘-E L= LOWE& CASE

COMN\ON GREEK SYMBOLS

[CeTTer]

o ANGLE.S ACCELERAT\ON ARE.A
- ANGLES

‘SYMBOUZES OR DES\GNA‘Y E'.S

)

£oaM

COMD\JCTN!TY SPECIF—IC GRAV\TY
INCREMENT, DECREM&NT

NELECTRIC CONSTANT

ENERGY

IMPEDPANCE

FM MODULATION INDEX ;

ANGLES, TIME CONSTANT, TEMPERATukE
WAVELENGTH COMDUCTWITY '
MICRO cpasmx) AMPL!F!CATION FACTOR
FREQUENCY :

CIRCUMFERENCE + DtAME.TE,R (3 14154 5
RESISTWITY , REFLECTAncEf
SUMMAT\ON S\GN

TIME CONSTANT TRANSM;TTANCE;

. JANGLE, RAD&ANT POWER o
: ,ANGLE, AN GULAR FRE_QUEMCY

r!\wm;ww,ﬂ dod st d s L .

W,SOL.ID ANGLE , RESISTANCE. COHMs) e



RESJSTOR.COLOR CDDE

SIGNIFICANT]
COLOR DlGiTS(HZ) MULTIPLFER(?:) TOL (‘1)

. IBLACK
BROWN
| RED
ORANGE
YELLOW
GREEN
| BLUE
- |VIOLET.
| GRAY
WHITE
. leoLDd
. ISILVER

Lo |

‘NO -
COLOR
| BAND:
tzo0%

 §99999§Ew
"oooocoo0o00o+ |

+ 5%
- |*=10%

[RETEREIE w»-o
'—I»

= 1

= O : . : - co :
YELLOW = X 10, ooo v 100,000 L
Su.vak =110% TDLERANCE iio%ﬁ .

“‘",‘ W K

TRANSFORMER con_ore CODE

Aumo IMTERSTAGE AND OUTPL)T‘ )

BLUE  GRN  BLUE GRN . BwE | GRN

BLK RED.

Powr:k UNTAPPED PR\MARY BLACK FILAMENT ;
SECONDARY = GREEN (ADDITIONAL FILAMENT -
VELLOW , BROWN AND SLATE)) HIGH- voms&
SE&ONDARY RE.D. COLQRS MAY VARY.

Mmj,,. Tt-\ESE APJ:. E\A aecommsnnep cowas SEE
1,,,~,,TRAN5509.ME.& SfE.ClF\CA'(]QNS IO VERI FY CODE.
.31




5 ELECTRONlC ABBRE\IIAT\ONS;?”E

AC —ALTERNATlNG CURRENT

AF —AUDIO FREQUENCY . L
AFC — AUTOMATIC FREQUENCY C.ONTROL :
AGC —ALTOMATIC GAIN CONTROL ;
AM — AMPLITUDE MODULATION :
AMP — AMPLIFIER

ANL —AUTOMATIC NOISE LIM\TER
ANT —ANTENNA

AvC —AUTOMATIC VOLUME CONTROL
AWG —AMERICAN WIRE GAUGE

B — BASE OF TRANSI|STOR

BC — BROADCAST

BFO —REAT FREQUENCY OSClLLATOR

BP — BANDPASS :

C — COLLECTOR OF TRANS\STOR

CAL. —CALIBRATE

CAP —CAPACITOR

g —CITIZENS BAND

CKT = CIRCUIT

CL —CLOCK

CRT ~ CATHODE RAY TURE

¢/& —CYCLES PER <SECOND (HERTZ Hz)
CT ~— CENTER TAP :
Cw = CONTINUOUS WAVE.

g.\/ —CYCLE

C - DEGREES CELSIUS

D = DRAIN OF FET

dB - DECIBEL

DBLR — DOURLER ,

DC  ~ DIRECT CURRENT

DEGE ~ DEGREES

DEMOD ~ DEMODULATION

DF— DIRECTION FINDER

DPDT — DOUBLE POLE DoOUBRLE THROW
DPST — DOURLE POLE SINGLE THROW .
DS® — DOURLE SI1DEBAND

E — EMITTER OF TRANS\STOR EN&RGY
EM — ELECTROMAGNETC

EME — BLECTROMOTIVE FORCE ,
EMP — ELECTROMAGMNETIC PULSE
ERP — EFFECTIVE RADIATED POWER

YA



' F FREQUE,MCY,,;, "
— DEGREES. FA\-\REM !-\ELT
,gFDBK‘ FEEDRBACK o
. FET— FIELD EFFECT TRMS!STDR
_FE_—_FLIP FLOP b e e
_FIL - F LAMENT Co U
CFM = FRE:GAJ&.MC% MODULATION
_FREQ — FREQUENCY 0
n;.,ﬁﬂar-sc—ﬁut.t. SCALE
- FWHM = FULL wiDTH AAL(: MAxqu Lo
G - GATE of FET o
;HGA ~GAVGE SRR RS
 GND —~GROUND L
- HF —;l-\leH FREGUENCY ‘
S HUVRE — HIGH FIDELITY . . L
 HV — HIGH VQLTAG& A
. KRz — WerT2
2 *cugkam‘ « L
R (C = INTEGRATED C\R.c,un'
. IMPD — IMPEDANCE i S VL IO O SO
AR -klNFRARED L : I
 JFET — JUNCTION FIELD E.FFEQT TRANSiS‘\‘QR
-~ KWH ~— KILOWATT HOUuR: ' .
+ LED f- LIGRT EM\TTING D\ODE
. LP - Llow PASS ‘
LS\ — LARGE SCALE \NTEGRAT!OM
. MA — MILLIAMPERES ,
_MIC ~ MICROPHONE =~ . o
. MO0S — METAL-OXIDE- sewcowucmn IR
_MOSFET = .MOS FIELD E.FFF:C.T TRAMS]STQR,
O NC - NO CONTACT , LU TN B S O
 NEG — NEGATWE
© NF ~ NOISE FIGURE
- NO = NORMALLY OPEN.
 NOM = NOMINAL S T T S
 NPN — NEBATIVE - PossT\vE NEGAT\VE.
oP AMP - OPE.RATIDNAL AMPL\F!E.R Lo
0SC - OSCILLATOR f
_OUT ~ ouTPLT : S0 D R N
. PAM_ — PULSE AMPL)TUDE MDDULATlON SRR R
.PC —PR\NTE.D CIRCUIT . -
PCM — PULSE CODE . MQDuLmloN
PDM_.~PULSE. DURATION MODULATION |

i

:
. “,
e




- PF—' *P\COFARAD .

. PEM ~ PULSE erau&r\sc\( ‘MODU

P - PEA\( . .
. PLL — PHASE LOCKED LooP :
- PNNP — POSITIVE - MEGA'\"\\/E POS TV

. Pos -~ PosIiTwe . bl

.. pOT "/POTEN“OMETER s 1, ’
" PREAMP ~— PREAMPMHER Lo
PRI —PR\MARY (. ‘ B TR
PRV —PEAK: RE.VERSE \/OLTAC:»E. : '

. . PWR — PoweR
. PWR sup -~ Pow&k SUPPLY
Pz = PIEZOELECTRIE | ‘
G~ QUALITY FACTOR 3

PUC — POLYVINYL CHLOR\DE.

. QTZ —QUARTZ

R — RESISTANCE

_ RAD — RADIAN CPEE
RC. — RESISTANCE - CAPACITAMCE.

RCDR — RECORDER

ﬂ RCv — RecewEe |

RCVR — RECEIVER

 RECHRG — RECHARGE
. RECT - RECTIFIER

. RF = RADIO FREQQENCY

RE F — REFERENCE

REC - RADIO  FREQUEMCY CHOKE |

RFT - RADIO FREQUENCY INTE.RFERENCE

~RL - RESISTANCE= INDUCTANCE

RLC ;‘2&31STAN»CE_*lNDUCTANCE-CAPAClTANCﬁ )

RLY - RELAY
- RMS - ROOT MEAN SQUARE

 RMT ~ REMOTE

ROT — ROTATE = = : '
RP M —REVOLUTIONS PER M\NUTE.
RP & —“REVOLUTIONS  PER §EC.OND

RTTY -—RADIO TELET\IPE\NRI‘T&R

RY — RELAY I  §f
S — SOURCE OF FET . i !

,SE. SIDEBAND |

SC R ~ SILICON CONTROLLED RECT:HER

" SEC — SECONDARY . . A TR
@g& RVO — SERVOMECHANISM. . .|
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T
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E COJL 5 150 S O T T O 0 O O 0
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6 BASICELE NIC - CIRCIN
ALF+IAVE RE IE
+ Inl + Qur
LN\ I\ <> > ™\ O\
/ \ / /
o - -— A 4 <-l-1- [s) J-- - F 7 4 e
F
/ \ / O > \\ L \ /
J v = e
DA Mds ATED. (FOR| T fut VALTAGEL
-WAVE! R i1k
+ IN ) DT
/\ 1 4
o [\ Jtr
- \
\V4 b  px \
i-. MUST_BE ﬂf’ TED THE INPUT  VDLTAGE
< NDIVIOUAL: DIODES | OR (RECTIFIER: MODOULE
l )
L&\ ,\‘l;n‘ <> c y 2_— % F T
+ O i B
/ \ 1 _X
‘k +.
\%4 2 NEE3N
- & UT£
LTION . y \aa
L AND; C2. [CAN WOLD. o &
LCHARGE WITHOUT Vi ot
| _%'D:.j!,; C1 AMD €2, MUST RE. RATED FAR AT
AST. TWIGE THE | \NPUY VOITAGE.
g{ i
i




+\/l N F et LED!

Vi s ANMPUT [ ubLTA

Tiee= LED! GORWARD

o
A
m
n

|
-
~
i
=
<
4
.—"
N

Si . Calcula VALUE Rx _FOR en s
Q=1 i
R * 3 oHms ro: LIS
Q1 STANDARD
(5] = D DRI
DI _Rs ! *5V )
»X. 210 A N
N
L A E
LT
NOTE. . CMOS. Wil +‘.;'Kv
ECTLY. DRIV
PER BRAGHT. LEDS
Ties. 15| KEPT
L h F < 220
LLIAMPERE 222
N g : O]
MDS, U i Th
10K
TRIS CIRCUIT L WILL
e. L HE LED I;_
SUPPLY. VOLTAG \
C . GATE L AND Q1-
ARE DIEFERENT. k3




NN RN -
NVERTING PLIFI .
LIRL 2 <%z Tosi1sv.,
6 AANA AA
AN 2 ~(R2 /A1)
LN ) tv .
SV S § ..... e S U l’ '
T ARNIEE ARBEEE
DK TO| USE. 41N -
ANY P.A F‘ 3 + ~
ML THIS BASIC ol i
K YO USE | | v auT |
ANLY QP AMP. - R2 SN NS T S O O S 0 O
(SEE ARDVE.) L M, ] o
NOTE: SoME S R1 [N '
~ PAMPS REQUIRE < | V=3 7O £ 1SV
COMPENSATION [ AN R OO T WO
ARACITOR. . T . GAIN= 1+ (R2/R
(AMPLE : [F R1=4,700 OHMS$ AND R2F 47,0 i
OH MS, THEN GAIN 1S 1+ {4972,000 / 4,200). 0]
11. ‘ - " ‘
G H




Nour= Euu(R1+Rzﬂ/R2
Tewr = Veur/ (RL¥R2)
@i;;%vm/az "j RENRS NN
féf,ﬁfExAMP:.E AssuME. RL 15 A RESISTOR AND LED Wl‘ﬁi:‘,,l
L COMBINED RESISTANCE OF 1,000 ORMS AND R2Z 1S

. 470 OHMS. WHEN V= SVoc.rs CL}KR.ENT (Iout) L
f,.,,mQuE.A LE_D s 10 b MA - ,, e

tfgi;cuRREMT TO \IDLTAGE CON\IERTER

. Méy@i:,éAm XIn,

“'f}sA\;;sV;gi/i;g [N
AGAlN = —Rl —, L

,?MEXAMPLg Ae;SUM& A 54:1.3@ cug cou&ec.‘r&n TD Izm
©DELWVERS A CURRENT oF | 1 MA. IF R1 1S L0000 .
<,,,uoaMs, THEN Ynui = —a 000 * - 0. Qo,t) = -.L uo;:r




o Ngee () s[1958 VT NotEL DR TO USE.

H H 1 t v H : H 4
5 : [ [
; b { Pt ;
e } - ¥ + 4 ¥ o H T T H
; : : [ : L N ;
AN i ; ok} { LSO S
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‘,'L&AD AC\D . zra’yo
u.uza&u ‘ CAPACD’YF socm A*r Low 'rE

_ ,N\cg E-_L-' ;Amu UJM (N on):f.l'
C.AI\L &E ST@&EG F-O EDSJ‘E.N FD

Dy S CHA &65 DE,L \EF@RLNT ;,J‘




;.;PR[MAR BATTER(ES

 PRAMARY BATTERIES ARE NOT RE.CHARGEABLE
| CHIER AMD&G THE MANY TYPES. AVAILABLE:

‘,‘,',Zﬂcha.eom zmc.—- :L s vocrs Pea c.f_u. READILY
AVAALABLE. AND L_ow c_osT, - o .

;,[§fgzmc c:m.ombr:-—l,s VoLTS PER CELL. T\U\c&
;,,;TAF_ E.ME.R.G:Y DENSITY OF CARBOM ZENC.,’ :

,;U}‘,‘..'ALKA;_\N&-i S vouTs PER CELL. UsE FOR
&i—\\eu QURRENT LQADS Lmoroas LAM?S E_rc‘)

;_V:g:k,MEP\CuﬂY-—-i 35 AND 1.4 VOLTS PER ;:eu_
V,LLM\YGORM \LOLYAGE DUR\NG D\SCHHRGE ‘

,,;f,k.‘ﬁStLVE.R OXIDE — 1.5 VOLTS PER CELL, NEARLJY
UM\FORM voL.TAGE DUR\NG o\scr\ARéi. Lo

'iﬂ,‘fﬂi.nm\uM MANGANESEP—S O VOLTS PER ceu..’f%’

 EXCERTIONALLY LONG STOR;AGE. LIFE. VERY
 HIGH ENERGY DENSITY. o

B ATT E RY PRECA UT\ ONS

1:DO,NOT CHARGE— PR(MAR\I c&e_us

'"[Z.BATTER,\E,S MAY E_XPLODE. wnem H&MED._

“va.,Do NOT SOLDER LEADS TO A BA‘\’TER\I uss.
(A BATTERY CLIP OR HOLDER. i

*-I NE.VER SHORT cnac,urr A BATTERY'S T&RMINALS.

5 MDST BATTERiES SHOULD BE. REMOVED FQOM
CEQUIPMENT (N STORAGE. EXCEPTIONS  ARE
STDRAGE BATTER\ES AND L.lTHlUM c.‘,Eu.s

Jo WHMEN BATTERY LEADS EXCEED MG wc;-l&s, e
) LCONNECT: O 4 ufF CAPAQTQR ACROSS LE_ABS
e M CIRCLIT BoAgD,f et H?



[

0

. TO HOUSEROLD LINE: |

F1 Fus&
(SBL,ECT -
LTO MATCH
| _CURRENT
. RAT\NG!
. op T;L)

' PR!MAR\{

"”secowomv —

RE.CT\r—lE.&
_RATED FOR
| BT LEAST .
2% SECONDARY.

VOLTA(:E: oF Ti

TO METAL

120 VAC “—"'&M‘U_i)

cAuT\om SALL CONMECT!DMS
| TRAT . CARRY LINE. cURR.EM‘n
. MUST BE INSULAT&D OR:
ENCJ.DSJ‘.Q D\scoNMEC.T *
POWER WHEN SERVICIN

? E

80s-5Vv |
osL2-12v |
281S-15V |

.. REAT SINK

TI POWER

+COLORS MA'Y

SPST PowE& ,swm:)-\,

TRAwsFOéMER

(cumzam Rarmca“_
_ MUST EXCEED . | |
MAXIMUM ourecrr,b :

. VARM., .SQME., .
. TRANS Foam:‘;ks
"~ WAVE  SOLDER

- Lues INSTEAD |

- OF wm.ﬁ LEADS.

" f’c1 cz_ Looo,MF
| swe

| raxx o >+ »

TAB IF. wgcessmi\t. .

S : . : ' o erringe
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