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PREFACE

This report presents a summary of the results of a detailed Air
Force Electronic Principles Survey of the Communications Electronics
Systems Specialist, AFSC 30455.

The Electronic Principles Inventory (EPI) was developed by
Major Thomas J. 0'Connor and Mr. Hendrick W. Ruck and the survey data
were analyzed by Captain Harold 7. Welch. All are members of the
Occupational Survey Branch, USAF Occupational Measurement Center,
Lackland AFB, Texas.

Computer programs for analyzing the data were designed by
Dr. Raymond E. Christal, Occupational and Manpower Research Division,
Air Force Human Resources Laboratory (AFHRL), and were written by the
Project Analysis and Programming Branch, Computational Sciences
Division, AFHRL.

Distribution of this report is made upon request to the USAF
Occupational Measurement Center, attention of the Chief, Occupational
Survey Branch (OMY), Lackland AFB, Texas 78236.

This report has been reviewed and is approved.

JAMES A. TURNER, JR., Colonel, USAF WALTER E. DRISKILL, Ph.D.
Commander Chief, Occupational Survey Branch
USAF Occupational Measurement Center USAF Occupational Measurement Center




ELECTRONIC PRINCIPLES OCCUPATIONAL SURVEY REPORT
COMMUNICATIONS ELECTRONICS SYSTEMS SPECIALIST
AFSC 30455

INTRODUCTION

\/ This report summarizes the results of the administration of the {
Electronic Principles Inventory to airmen assigned as Communications
Electronics Systems Specialist (AFSC 30455). The data for this report
were collected during the period April through June 1977.

This report describes: (1) development and administration of the
survey instrument; and (2) electronic principles used by DAFSC 5-skill
level personnel both CONUS and overseas and assigned to seiected major
commands. A

)
DEVELOPMENT OF THE ELECTRONIC PRINCIPLES INVENTORY (EPI)

The EPI was developed by personnel from the Occupational Survey Branch
who were well qualified in theoretical physics and electronics, as well as
in task analysis and survey development. Over 300 maintenance personnel
from SAC, TAC, ADC, MAC, and AFCS participated in the development of the
inventory. Representing the five ATC training centers, electronics
experts who averaged 12 years of maintenance experience and four years
of electronic principles instruction experience spent several weeks
refining the EPI. In addition, personnel at the Electrical Engineering
Department of the USAF Academy and the Air Force Human Resources Labora-
tory were consulted during the development of the inventory.

The final version of the EPI used in this survey contained 1,257
items in 62 subject matter areas covering all electronic principles
training given at the five ATC technical training centers. Table 1
lists the 62 subject areas.

ADMINISTRATION

The Electronic Principles Inventory was administered by mail to AFSC
30455 airmen worldwide. Responses from 233 individuals represented 53
percent of the total of all AFSC 30455 personnel. Table 2 shows ‘the
percentage distribution by major command of the survey incumbents.
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SEQUENCE OF
SUBJECT AREAS
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TABLE 1
EPI SUBJECT AREAS

SUBJECT AREA TITLE

MATHEMATICS

DIRECT CURRENT AND VOLTAGE
RESISTANCE

MULTIMETER USES

ALTERNATING CURRENT
INDUCTORS AND INDUCTIVE
REACTANCE

CAPACITORS AND CAPACITIVE
REACTANCE

TRANSFORMERS

MAGNETISM

RCL CIRCUITS

SERIES AND PARALLEL RESONANCE
(TIME CONSTANTS)

FILTERS

COUPLING

SOLDERING

RELAYS

MICROPHONES

SPEAKERS

OSCILLOSCOPES

SEMICONDUCTOR DIODES

TRANSISTORS

TRANSISTOR AMPLIFIERS

SOLID-STATE SPECIAL PURPOSE
DEVICES

POWER SUPPLIES

OSCILLATORS

MULTIVIBRATORS

LIMITERS AND CLAMPERS
ELECTRON TUBES

ELECTRON TUBE AMPLIFIERS
AND CIRCUITS

SPECIAL PURPOSE ELECTRON
TUBES

HETERODYNING, MODULATION, AND
DEMODULATION

AM SYSTEMS

FM SYSTEMS

BEGINNING
ITEM GPSUM
NUMBER PAGE NUMBER
Al 2
A15 2
A24 2
B52 3
B61 4
B67
4
Cc92
5
Ci28 6
Ci71 7
D185 8
D229
10
D239 10
E261 11
E273 11
E295 12
F314 12
F327 13
F342 13
G354 13
G404 15
G428 16
H477 19
H483 19
H512 19
1539 20
1555 21
1565 21
J609
22
J616
23
J632
23
K638 23
K666 24




SEQUENCE OF

SUBJECT AREAS

33

TABLE 1 (CONTINUED)

EPI SUBJECT AREAS

SUBJECT AREA TITLE

NUMBERING SYSTEMS

LOGIC FUNCTIONS

BOOLEAN EQUATIONS

COUNTERS

TIMING CIRCUITS

USE OF SIGNAL GENERATORS

MOTORS AND GENERATORS

METER MOVEMENTS

SATURABLE REACTORS AND
MAGNETIC AMPLIFIERS

WAVESHAPING CIRCUITS

SINGLE SIDEBAND SYSTEMS

PULSE MODULATION SYSTEMS

ANTENNAS

TRANSMISSION LINES

WAVEGUIDES AND CAVITY
RESONATORS

MICROWAVE AMPLIFIERS AND
OSCILLATORS

REGISTERS

STORAGE DEVICES

DIGITAL TO ANALOG CONVERTERS

PHANTASTRONS

SCHMITT TRIGGERS

CABLE FABRICATION
INPUT/OUTPUT DEVICES

PHOTO SENSITIVE DEVICES

SYNCHRONOUS VIBRATIONS
(CHOPPER CIRCUITS)
INFRARED

LASERS

DISPLAY TUBES

PROGRAMMING

DB AND POWER RATIOS

BEGINNING
ITEM GPSUM
NUMBER PAGE NUMBER
K685 25
L695 25
L708 26
L733 27
M757 27
M769 28
M779 28
N808 29
N818
29
N834 30
0845 30
0875 31
0914 32
P953 34
P984
35
P1034
37
Q1110 39
Q1117 40
Q1126 40
Q1140 41
R1141 41
R1144 41
S1146 41
S1149 41
S1150
41
T1159 41
T1186 42
T1220 43
ui1234 43
u1255 44




TABLE 2
COMMAND REPRESENTATION OF SURVEY SAMPLE

30455
PERCENT PERCENT OF

COMMAND ASSIGNED SAMPLE
AFCS 64 65
AFSC 7 9
TAC 6 6
ATC 2 5

»  PACAF 6 4
ADC 4 3
MAC 5 3
OTHERS 6 5
TOTAL 100 100

Total Assigned - 439
Total Sample - 233
Percent Sampled - 53%

PRESENTATON OF RESULTS

Personnel responded "yes" or "no" to the 1,257 electronic principles
questions as related to their present job. A Group Summary (GPSUM) computer
printout is provided in the Appendix portion of this report. Page 1 of the
GPSUM 1lists the five selected groups identified for this report. Pages
2-44 show the percentage of the incumbents responding to the EPI items.

The computer program results display the percent members answering "yes" to

the subject area questions. The reader can locate a specific subject area

by referring to the Appendix page number as listed in Table 1. For example,
the Transformers area results are given on page 6 of the GPSUM. The percentage
of survey respondents indicating use of specific electronic principles ranged
from high in areas such as Multimeter Uses (p. 3) and Soldering (p. 11) to

Tow in areas such as Infrared (pp. 41-42) and Display Tubes (p. 43).

Additional AFSC 30455 data can be obtained upon request to the Chief,
Occupational Survey Branch (OMY).
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e ot e

PCT MykS RESPONDING oYgSe Y SpLpcThy WRPS GPSUnT PAGE P4
TASK  GROUP SUMHARY
PrRCENT MEMBERS PELRFORMING
SPc ' SPe SPL  SPL  SPC
OryeTSk 15) 152 153 154 15%
A 1 Al=Ul IN YQUR PRESENT JOBr DO You USEt [NSTRUMENTSY SUCH AS a4 84 90 82 9s
METERS OR OSCILLOSCOPES, IN walcH IT IS NECESSARY To
MPLIFY OKR ATTENU T RESISTANCE, ETCe,y, BY POWERS
Wq ”h. ENUATE VOLTAGE, RESIS CE, Cey MATHEMATICS
A 2 al=uU2 po You USE PUBLICATIONSs SUch AS A TECHNICAL ORpeRS 45 4y S0 “8 40
OR MAINTENANCE MANUALS, IN wwjCcH 1T IS NECESSARY FOR YCU
TO MULTIPLY UR DIVIDE BY A POER OF 10 GEFORE YOU CaN
4PPLY THE [NFORMATION FROM THe PUSBLICATION IN A USEFUL WaY
ON THE JOBe
A J al=03 DO YOU Hg RRANGE AND SOLve FORMULAS OR EQUATIONS. 41 43 25 45 45
A 4 Al=UN DO YOU CcalCULATE THE SGUaRE ROOY CF A QUANTITY. 22 23 10 25 20
A S Al=05 00 YOU SoLVE FOR UNKNOWN JQUANT[TIES. 39 40 25 “2 35
A 5 al=0s DO YOU CONVERT NUMRERS Tn {0GAN]THMS, v 10 ¥] 9 10
2 7 al=U7 DO YOU USE LOGARITHM TABLES IN ANY TYPE OF il 12 0 il 5
CALCULATIONS,
A 8 al=0R DO YOU SOLVE QUADRATIC EJUATIONSe 12 12 15 13 10
A 9 al=0¥% DO YQU USE THg NATURAL SYSTEM OF LOGAR|THMSe 6 7 0 7 5
A 10 Al=1lu DO YOU PeipUKM CALCULATIONS ON VECTOR QUANTITIES. 12 18 0 16 25
A 1 al=ll DO YOU wWoRK w]TH TRIGONONETRIC FUNCY]ONS SUCH AS 14 15 0 13 20
SINEs COSINE, OR TaANGENTe
A 12 pl=i12 00 YOUU GpTERMINE AREAS OfF PLANL FIGURESS 1 I S 1 S
A 13 al=13 DO YOU SOoLVE OR USE SIMULTANEOUS EQUATIONS. 12 i3 s iq 10
A 19 al=1% DO YQU SoLVE QR USE PROPCRTJONSe 24 29 19 27 19
A 15 a2=01 DO YOU USE THE TERM VOLTAGE OR VOLT (V)e 94 % 9% 93 95
A 16 A2=02 DO YQU USE THE TERM ELECTROMOT|VE FORCF (EMF)e 42 43 30 “1 50
A 17 whets 00 Y30 .USE The TERR Ghs 93 93 95 91 95  DIRECT CURRENT
A 18 42-0% DO YOU USE THE TERM [ONe 26 28 10 28 20 AND VOLTAGE
A 19 42=0% DO YOU USE THE TERM DYNE. 9 10 0 9 10
A 20 22-06 pO YOU USE THg TERM AMPERE 93 92 95 91 95
a 21 a2=07 00 YOU USE THg TERM NEUTKONe 23 24 15 22 25
A 22 ,2-08 DO YOU USE THE TERM cOULOMBe 2] 22 15 21 25
4 23 A2=09 pO YOU USE THE TERM PROT(Ne 22 23 15 22 20
a2 29 a3=01 pO YOU #oRx W]TH RES|STO<S IN YOUR PRESENT JOBe 83 82 90 81 as
A 25 23-02 DO YOU INSPECT RESISTORS. 91 %0 100 90 95
a 26 a3=03 00 YOU (CLEAN RESISTORSe 84 84 85 8s 85
A 27 a3<09 Do YoU ApJUST RESISTORS 8y 8g 96 38 95 RESISTANCE
A 28 43=05 PO YOU CHECK OHMMIC VALUE OR KESISTORSe 91 90 100 S0 95
A 29 23=06 DO YOU REHMOVE OR REPLACE RESISTORSe 90 89 1Uu 91 95
A 30 43=07 pO YOU USE OR KEFER TUO T¢MPERATURE COEFFICIENTS FOR 3u 3) 5 34 35
RESISTORS OM 44Y TaSKS YOU PEWXFORMe
A 31 ,3-U8 DO YOU USE OR KEFER TO RpS|STOR SYMBOLS SUCH AS FIXE( LA %0 9s 8 9
RESISTOR SYMBoLS 0oR TaPPEp ®ESLISTOR SYMBOLS,
4 32 33=09 DO YOU IpgnuTIFY OR CLASSIFY THE RESISTORS YOU wORK 89 89 95 88 100
WiTH AS CaRBON, FIXLD WIRE, SLIDE TaP, RHEOSTAT, OR
POTENTIUMETER,.
4 33 43=10 pO YOU USE RESISTOR cOLOK CODES wricH [NDICATE OHWMI(¢ 92 92 100 9l 100

VALUE OF RES[STANCE S
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PQI MaRS RESPOND{NG ¢YES® pY SELECTEL GRPS WPSUMs PauC 4 |

) TASK GROUP SUMMARY
PLRCy AT MEMBERS PLRFORMING

SPC SPe SPC SPC SP(C

Dr=TS« y&) 152  §53 4HN 365
5 Al H2=C| V0 YCU USE Ok HLEER TO THE TiRH EFFECTIVE vO_TAGE 76 76 75 Te KU ALTERNATING CURRENT
mS )
b 62 p2°Ue DU YOU USE OR REFER 1O Thk YERM PRAK TO PEAK VYQULTAGE® 87 88 80 86 90
& 61 n4é=ud PO YOU LSk Ok WREFER TO Tup TERM aAVERAGE vOLTaGL t(uc)e 78 77 AsS 76 60
B A4 32=0% DO YOU uSt OR NEFER TO T.F TEHM wWwAVE LENGTW®e ' 60 55 59 565
B ot 2208 DU YLu USE Ok REFER TO Twg TERM FREQUENCY, 91 91 90 89 10U
v 6m wd=Ja 0 YOU USE OR KEFER 1O Trg TERM [NSTANTANELOUS VALUFSe 36 36 35 33 50
& 67 4J=Ul DO YCU w0oRx alTH INDUCTORS OK CIRCYLITS CONTAINING 83 83 85 78 9%
IRDLETCRS, (raxgES, OR CHOxE COUILS IN YOUR PRESENT JOBs
s b6k .3=U2 PO YCU INSPECT 1HDUCTORS, 85 By 80 85 90
g 69 gd=Us DO YOU (LEAN THDUCTOKSS 76 77 65 77 8%
Pl 70 gd=Uv DO YOU &pJUST INpUCTORSe a2 813 7% #2 BU wnﬁmﬂwquuW4>zﬂw
35 71 3I=CS pO YOU RgMNVg OR REPLACE [NUUCTORSe 82 82 80 82 94 b o
R 06 YOU USF OR MEFER 10 | .LUCTANCE® 75 757, 55 76 RS
s 75 #3207 00 YOU USE OR REFEN TO HENRIESSe by 67 40 &4 8D
: 79 .3=lN DO YGOU USE OR REFER TO INpUCTIVE REACTANCE. Se 58 35 57 55
8 7% 3d=u% DC YOU LUSE Ok HEFER TO GOPPER LOSS IN [NDUCTORS. 13 14 0 i 20
b 76 #3=1U DO YUU USE Ok REFER TO MYSTERESIS LOSS IN INDUCTORSe 19 20 s 14 25
5 77 g3=l1 p0 YOU USE OR REFER TO ELDY CURRENT LOSS IN INDUCTORS () 20 S 16 20
A 78 83=12 CO YOU USt OR KEFER TU THE GENLRAL RULE THAT 18 19 S 17 10

INDUCTANCE 1S PROPURTJGNAL TO THE SwWUARE OF THE NUMBER OF
i TURLS PP THE (COILe
b 7% B3-13 p0 YUU USE Ok REFER TU Tap GENERAL RULE THAT THE IN= 15 le o 14 15
DUCTANCE UOF & cof IS DIR¢CTLY PROPURTIONAL TO THE CRQOSS
SeCTIUNAL anga OF THE (ORge
b 80 B3-14 pO YOUU USE OrR REFER TO THE GENERAL RULE THAT THE ) Iy s 13 5

INDUCTANCE UF A COIL 1S INVERSELY PHOPORY|ONAL YO ITS

LENGThe
s 81 B3-13 ul YOU USt OW KEFER TO THE GENERAL RULE THAT TwHe 15 le (4 13 15
INDUCTANCE OF A COIL 1S DIRECTLY PROPORTIOUNAL TC THE
PERMEABILITY ofF Thp CORE MATE~IALe
5 B2 B3-16 DO YCU calcVULATF INDUCTANCE FOUR PaRTICULAR INDUCTORS 16 el s 17 15
USIhG FORMULASS
b k3 83=17 DO YOU CaLcUraTt THE TOTaL INDUCTANCE FOR INDUCTANCE 21 22 10 21 15
IN SERIES.
s 34 L3=la DO YOu caLcVLaTt THE TOT, L INDUCTANCE FOR [NDUCTORS 21 22 Y] 20 15
IS PARALLEL »
4 B85 u3=19 00 YCU (al(ULaATE THE TOT,L INDUCTANCE FOWR INGUCTORS 20 2] 10 20 15
IN SERIES=PaAkaLLEL CIRCUITS,
o B6 33=20 po YOU USE OR WEFER TO THE GENERAL RULE TraTl CURRENT 40 42 25 38 40
LAGS vOLTaGe % AC INDUCYOR CIRCUITS.
s 87 g3=2]1 00 YOu CaALCULATE INDUCTIVE REACTANCES 26 28 10 26 30
1 b BB ald=22 DO YOU uUSE OR RFFER T0 THE GENERAL RULE THaT 33 35 s 33 35
1 i INOUCTIVE REACTANCE 1S DIKECTLY PROPORTIONAL TO FREGUENCY .
E “ ¢ 89 453=43 p0O YCU =URx wiTH POWER [npUCTORS. 45 46 L1¢] 45 55
| } o 90 gle24 90 Yuu woPk WiTH AUDIU FHEQUENCY INDUCTORS. 70 70 70 67 80

by 91 w3=4Y% 0 TCU moRK w]TH RADJO FAEQUENCY INDUCTORS. & &Q 60 57 65
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PCT =aRS RESPONDING *YES* BY SpLgCTED QKPS GFSUMT PAGE &

L TASK  GRUUP SUMMARY
PERCenT NEMBEKRS PERFORMING

y SPC SPC SPC  SPC  SPC

Dy=7vSn 15) 152 153 |54 155
C 121 Ch=30 00 YUu woKK WITH RQTGR=STATUR (VARIAGBLE) CAPAC| TQKS Ty 74 7% 12 15
| ¢ 122 ¢V=31 DO YOU woRk w|TH COMPRESSION (TRIMMER) CAPAC]TORS 80 79 90 78 8u
C 123 ¢l=32 DO YOU WoRKk w|TH ELECTROLYTIC (FIXED) CAPACITORS 92 92 95 89 U0
( C 129 C1=33 D0 YOU woRk w{TH PAPER (§[XED) CAPAC | TORS LY] B9 75 87 io00
C 125 Cl=34 DO YOU wuRKk WITH MICA (FIXLD) CAPACITORS 89 90 TS 88 0V
C 126 ¢1=35 D0 YOU wWoRK WITH CERAMIC (FIXED) CAPAC|TORS 90 20 90 87 100
\ C +d7 ¢1=38 Do YOU moRx wlTH DQN'T ReMEMBER wHICH TYPE OF 13 13 15 14 10
| CAPACITORS
| C 123 ¢2=01 DO YOU wWoRK wITH TRANSFONMERS [N YOUR PRESENT Jo8 79 79 80 Té 85
, L 429 ¢2-02 DO YOU [NSPECT TRANSFORMLRS 86 845 85 88 90
! ¢ 137 ¢2-U3 DO YOU CLEAN THKANSFOKNERS 79 80 65 82 85  TRANSFORMERS
¢ 131 ¢2=0% DO YOU 8pJuST TRANSFORMEXS 48 51 25 51 55
¢ 132 €¢2-05 DO YOU TROUBLESHOOT TRANSFORMERS 81 83 60 84 8u
C 133 ¢2=06 DO YOU REMOVE OR REPLACE COMPLETE TRANSFURMEKS 84 LTS 85 a8 90
L 134 g2=07 p0 YOU RgMOVE OR REPLACE TRANSFORMER PARTS, SUCH AS 1 12 0 12 25
i Tre PRIMARY wlunlING
! C 13h (208 Q0 YOU MaKE A DISTINCTIOYN DETWELN MUTUAL [NDUCTION 12 12 5 9 2%
“ AND MUTUAL INDUCTANCE (M)
| C lle €2=309 00 YOU USE THE SYMROL FQR MUTUAL [NDUCTANCE, M 9 1o ¢ 9 15
1 ¢ 437 €2=10 DO YOU REFER TO OR Useé Twg COEFFICIENT OF COUPLING ls i9 10 15 30
WHEN WORKING W]ITH TRANSFORMERS
! ¢ 128 ¢c2=11 00 YOU CalcULATE TURNS RaT{O0S FOR TRANSFORMERS USING 2u 20 15 20 30
! CURRENT OR VOLTaGE RATIOQS
| C 439 ¢2=12 DO YOU REFER TO REFLECTEC IMPEDANCE wHEN WORKING w|TH 21 20 25 20 0
| TRANSFORMLRS
“ € '47 ¢2=13 0O YOU CALCULATE IMPEDANCE INTLRACTIONS FOR 13 14 1] 13 15
i TRANSFORMERS
| C i%1 c2=14% DO YOU WyRK wlTH AUTOTRASFORMLRS 53 55 3o 54 60
¢ 142 ¢2=15 00 YOU woRK wITH POWER THRANSFORMERS LY 88 85 88 90
¢ 143 ¢2Z=16 0O YOU WoRx wiTH AUDIO TXANSFORMERS 84 83 90 8l 90
C !4+ ¢c2-17 DO YOU WoRK wlTH RADIO FAEQUENCY TRANSFORMERS 57 56 60 51 65
¢ 145 ¢2=18 DO YOU WoRKx wiTH DON'T REMEMBER WHAT TYPE QF (K] 13 20 15 15
TRANSFORMERS
C 146 ¢2-19 00 YOU CHECK TRANSFORMER> FOR OPEN WINDINGS BY 88 88 95 87 90
MEASURING RESISTANCE
¢ 147 ¢2=20 D00 YOU CHECK TRANSFORMERS FOW SHORTED WINDINGS BY 81 8¢ 85 78 su
MEASURING RES|ISTANCE
€ 143 ¢2=21 DO YOU CHECK TRANSFORMERS FOR SHORTEQD WINDINGS BY 73 75 60 73 80
MEASURING QUTPUT VOLTAGES
¢ 1499 ¢2-22 00 YOU MEASURE RESISTaNCE OF TRANSFORMER W{NDINGS TO 4o 4) 35 39 30

OELTERMINE wHETHER 4 TRANMSFORMpR HAS A STEP=UP OR
STEP=0OWN TURNS RATIO

C 457 ¢2=23 DO YOU MpasURg OUTPUT VO_TAGE UF TRANSFORMERS 10 5% 55 55 51 %0
JETERMINE WrgTHpH & TRANSFORMgR HAS A STgP=UP OR STgPe
OCwn TURNS HAT|D

¢ 151 ¢4%24 00 YOU <EFER TO 4ASIC TRANSFORMER SCHEMAT[C SYMBOLS 71 90 9% a8 95
FOR TRANSFORHERS
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PLT myRS RESPOND NG 1vESY HY SLLECTEL GRPS P IVN7 pPAGL ¢
TaSk GROUP SUMMANY
PERCINT MEMHRENS PENFORMING
SPc 8P SPc 5PC SPC
VY=TSK I5f 192 153 (SN 5%
C 179 ¢3=09 DO ToU USE QR REFER TQ DoMAIN THEQRY OF WAGNETISH 1l 12 s 11 10
¢ 18D ¢J3=10 DO YOU USE OR REFEN TO MAGNET[C INOUCT)|ON 34 g 2% 32 3s
C 181 ¢3=11 DO YOUU USF OK NERER TO F_UX DENS[TY 25 26 15 22 25
¢ 182 =12 00 YOU USF OR WEFER TO THE GENERAL RULE THAT FOR Se 56 6% 59 S0
MAGNETIC POLES, LIKE POLES REPCL ANG UNLIKE POLES ATTRaAcT
¢ 83 ¢3=13 p0 YUU USE THf LEFT HAND THUMB RULE TO FiInp THg 26 27 15 26 25
DIRECTION UF MAGNETIC FIELUS aBOUT STRALGAT W IRES
C 1849 =19 DO YOU USE THE LEFT HAND THUME RULE TO FIND THy NURTH 2\ 23 10 20 5
POLE OF A CURRENT CARRYING COIL e
L 185 pl=01 DO YOU woRK wlTH RCe LRy RCL CIRCUITS N YOQUR 617 67 7% 63 7%
PRESENT JOB
O ey ni=02 DO YUU USF OR REFER TO VECcTOKS WMEN WORKING wWITH HCL 24 25 10 23 30
CLREULYS RCL CIRCUITS
) A7 pl=U3 pO YCU USE OR KEFER TO PYTHAGONEAN THEOREM WHEN 12 13 (¢} il 10
WORKING #iTH ey CINCUITS
, tKS ol=0% pO YOU USE OR REFER TO S|NE WHEN wWORKING w]TH RCL 17 I8 o] iy 20
CIRCU]TS g
¢ 189 pl=05 00 YUU USF OR REFEN TO COSINE WHEN BORKING WITH RCL 14 is 0 1) 15
CIRCU]TS
U 190 pl=06 PO YOU uUSE OW SEFER TO TANGENT WHEN wURKING WITH RcL 14 15 0 12 15
CIRCUITS
v 191 pl=07 00 YOU USE OR REFER TO WLTTS wWHEN WORK [Ny wWITH R(L 46 48 50 43 SO
CIKQU]TS
u 192 pl=08 PO YOU USE OR REFER TO THUE POWER (PT) WHEN wORKING 28 28 o 28 20
WiTw RCL CIRCULTS
L 193 01=09 0O YOU USEF Ok REFER TO MAX[MUM POWER (PM) WHEN 32 32 35 32 30
WORKING MITH w(i CIRCUITS
U b9% pi=10 DO YOU USE DR REFER TO AVERAGE POWER (PAVE) wWHEN v 3o 35 30 20
WORKING ®1TH RCL CIRCUITS
L o198 Hlel]l pO YOU USE ORK HEFER TO APPARENT POWER (Pa) wWHEN 24 25 10 23 20
WORKING W[Tr wCL CIWCUITS
¢ 194 pl=12 po YOU USE OR REFER TO POWER FACTOR (PF) WHEN WORK[NG 27 27 25 26 25
W1Tw RCL CIRCUITS
U 177 Di=13 DO YOU USE OR REFLR TO RESONANT CIRCUITS WHEN by 65 S5 (3] 60
WORKING ®ITH RCL CIKCUITS
o 198 ,1=149 po YOU USg OR REFER TO BANDWIDTH wHEN wOKKING wITH &7 &7 b5 66 60
RCL CIRCUITS
g 199 pl=1%5 po YOU USF OR REFER T0 SELECTIVITY wWHEN WORKING wiITH 57 57 40 s7 55
RCL CIRCYITS
L 200 pl=16 po YOU USE OR HEFER TO RESONANT FREGUENCY WHEN 61 62 60 62 85
WORKING WITH RCL CIRCUITS
U 4ur pl=i7 po YoU USE OR REFER TO HALF PONER PO[NTS WHEN 23 23 20 21 10
WORKING “ITH RCL CIRCUITS
o 26z pi=18 po YOU USE OR REFER TO BANDPASS REGION WHEN WORK[NG 51 S1 50 51 40
WITh RCL CIACQUITS
Lo«td pl=1l? PO YOU USE OR REFER TO CIRCUIT Q wHEN wORKING WITH 40 N2 25 “1 45

RCL CIRCUITS

———r——-
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PCT MuRS NESPOND[NG +YESe BY SELECTEL @RPS

GPSUMy pPAGE  1Q

) TASK GQROUP SUMMAKY
PeRCENT MEMBERS PERFORMING
i SPC SPC S5PC SPC SPC
Dy=TSk 1% 152 193 15% 1%
! L 429 201 N YGQUN PRESENT J0B) DO YOU wORK wWiTHs USE, OR REFER “e 49 15 47 5%
TO SERIES OR PaRALLEL RESUNANT CIRCUITS OW TIME (ONSTANTS SERIES AND
U 430 <2=02 DO YOU ~ORKk wiTH, USgs OR REFER TO TIME CONSTANTS 42 4 10 44 45 PARALLEL RESONANCE
! U ¢3i p4=0) DO YOU woRx wiTH, USEs OR REFER TO AVAILABLE voLTaGE 28 3 s 30 2% (TIME CONSTANTS)
U €32 53=04% pO YOU WoRK mwjTh, USgs Ok REFERK TO TRANSIENT 25 27 5 24 20
INTERVALS
) U ¢33 52=05 DO YOU USE OR REFER TO THE GENERAL RULE THaT a 34 de ts 34 35
CAPACITOR IS FULLY CHARGED (Ok UISCHARGED) AFTER FlvE (S)
Timg CONSTANTS (TC) g
U €39 p2eus PO YOU USE OR REFER TO UnIVERSAL TIME CONSTANT CHARTS 14 15 s K] 10
b <435 p2=07 PO YOU USE EQUATIONS OR FQRMULAS TO DETERM|NE 16 17 3 16 10
CIRCUIT CURRENT OR COMPONENT VvOLTAGES AFTER a SPECIFIC
’ TIME FOR RC OR LR cIRCULITS
U €35 2=Um g0 YOU USE EGUATIUNS ON s ORMULAS TO pLTEXMINL THE 15 ls 5 14 Y]
TiMg REQUIRED FOR (IRCUIT CURRENT OK COMPONENT VOLTAGES To
) Reacn SPECIFIc VALUES FOR RC UR LR CIRCUITS
U 437 ,2=09 DO YOU USE EQUAT|ONS OR FORMULAS TU DETERM]|NE 14 15 5 13 10
COMPONENT VALUES WEWUIRED FOR CIRCUIT CURKENT aND
) COMPONENT VOLTAGES TO REACN SPECIFIC VALUES IN SPECIFIC
TIMES
U €38 ,4=10 pO YQU USE OR REFER TO TWE GENERAL RULE THAT CURRENT 20 2] io 18 15
) IN LK CIRCUITS REACHES ITS MIIMUM VALUE (OR CERTI AFTER
FIVE (S5) TIME CONSTANTS
0 439 p3=Ul DO YOU wWoRk wiTH CIRCUITS USED AS FILTERS [N YOUR 77 78 70 76 7
} PRESENT JOB
L €%0 pJI=02 DO YOU [NSPECT FILTER CIvCUITS 74 7s 65 75 75
D <41 p3=03 DO YOU CLEAN FILYER CIRCULITS A7 68 50 68 65 FILTERS
) U 442 p3~04 DO YOU ALIGN OR ADJUST FILTER CIRCUITS 56 L4 50 57 50
U «42 ;3+05 DO YOU TROUBLESHOOT TO Twg FILTER CIRCUIT LEVEL 69 69 60 68 70
O ¢44 pl=0& DO YOU TROUBLESHOOT TO COMPONENT PARTS 72 73 65 72 75
b 0 445 3I=U7 pO YOU RgMOVE OR RgPLACE THE COMPLETE FILTER CIRculT 58 S9 50 57 70
U <44 03=08 DO YOU REMOVE OR REPLACE FILTER CIRCUIT COMPONENT 73 7% 60 74 7%
PARTS
) U 447 pJ=u% DO YOU WoRK wi|TH LOW PASS FILTERS 73 74 65 72 75
D 448 3=10 pO YOU wWoRK wiTH HIGH PASS FILTERS 74 75 60 73 70
0 «%49 pJI=il DO YOU moRx wiTH gaNDPASS FILTERS 72 73 80 71 70
) U 450 pI=i2 DO YOU woRx wiTH BaNyU=REJECT FILTERS 4a 49 L17) 47 49
U €51 pJI=13 DON'T REMEMBER WMICH TYPE OF FILTER YOu WORK wW|TwW 13 13 15 14 20
U 2452 p3=1Y DO YOU wWoRx wITH _=SECTION FILTER CONFIGURAT]ON 46 47 30 45 50
) U 253 plals DO YOU WoRk wi1TH T<SECTION FILTER CONFIGURATION 43 4g 25 43 55
0 254 pl=16 DO YOU WgRx wiTH P[=SECT|ON FILTER CONFIGURAT|ON 37 38 20 34 4s
0 255 pJ=17 UON'T REmeMBER WnICH TYPe FILTER CONFIGURATION 25 24 40 26 s
' 0 456 03=18 DO THE FI_TERS YOU YWGORK wITM USE PARAL L EL RESONANT 58 59 45 58 5%
CIRCUITS
L 457 p3=19 DO THE F|_LTERS YOU WORK w{TH USE SERJES="PARALLEL 59 6] 40 59 55
) CIRCUITS
U 458 3=20 DO THEe #ILTERS YOU WORK wiTH USE SERIES RESONANT 58 59 4% 57 59

CIRCUITS
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PCT MuRS KRESPONDING "TES® uY SilicTEL GRPS WPOUMI PAGE 12
TASK @ROUP SuMmary
PeRCegNT MEMBLRS PERFOAMING
SPc SPCc WP SPC  SPC
PALE 8T 15) 152 153 |569% 1v5
bt <91 E2=19 00 YQU MAKFE MANUWIRE CONyECTIONS s 85 90 86 95
£ <92 g2-20 DO YUU MaAKE PRINTED CIRCUIT HOARD CONNECT]IONS L) 8y 100 89 95
L <973 gd=21 DO YOU SOLDER PASSIVE COMPONENTS SUCH AS RESISTORS OR 88 86 100 88 90
CAPACITORS ON PRINTED CIRCUIT BOAHDS
v 494 §2=22 DO YUU SOLDER ACTIVE COMPONENTS SUCH AS SOLID=STATE 88 87 luu 89 v5
CI10DES OR TRANSISTORS ON PRINTED CIRCULIT g0aARDS
t <95 g3=U1 DO YOU wn%x w{TH RELaYS UN YQUR PRLSENT J08 76 75 LT 1 | 80
t 498 p3=02 DO YOU ADJUSY RELAYS 43 4 30 44 45
£ <97 g3=03 DO YQU CLEAN RELAYS LY LYY 70 b4 70
£ 498 ¢J=04 DO YOU INSPECT RELAYS 73 4} 90 68 80
L ¢99 £3=05 PO YQU REMOVE OR WNEPLACE COMPLLTE RELAYS 70 69 80 68 75 RELAYS
b300 g3=06 DO YOU REMOVe OR REPLACE PARTS OR RfLAYS 24 26 5 26 35 e
e £3=07 DO YUU TROUBLESHMOUOT RELAYS 7\ 70 80 59 65
L §3=C8 DO YOU STRAIGHTEN RELAY (ONTACTS S2 53 50 53 45
t U3 g3=09 DO YOU PERpOURM TASKS ON RELAY CONTACTS 60 59 75 s7 65
¢ 304 g3=1U DO YOU PERsORmM TASKS ON RELAY CORES 17 18 5 17 25
£ 305 g3=il QO YOU PERFORM TASKS ON ~NELAY COJLS 20 22 5 20 3o
£ J0e £3=12 00 YQU PeRrORM TASKS ON RELAY ARMATURES 2s 27 15 25 35
b 307 gE3=1) DO YOU PERFORM TASKS ON SELAY SPRINGS 34 35 25 3) 35
€ 308 gd=14 DO YOU USF Ok REFER TO SINGLE POLEs SINGLE THROW 62 62 60 58 70
(SPST)y NORMALLY OPELR (NO) SCHEMATIC SYMBOLS FOR RELAYS
¢t 309 £3-15 00 YoU USE OR REFER TO S|NGLE POLEs» SINGLE THROW a1 6 55 55 78
(SPST I, NOKMALLY (L OSED INC) SCHEMNATIC SYMBOLS FOR RELAYS
£ 310 gd=16 DO YOU USE OR REFER TO SINGLE POLEs DOUBLE THROW &0 60 55 LR 70
(SPDT) SCHEMATIC SYMBOLS FOR RELAYS
E 3| E3=17 DO YOU USE OR REFER TO DOUBLE POLEs DOUBLE THROW 61 6 55 53 70
(OPDT) SCHEMAT|C SYMBOLS FOR WELAYS
€ 312 E3=18 DO YQU USE OR NEFER TO OTWER RELAY SYMBOLS SCHEMATC 55 S« 60 50 &5
SYMBOLS FUR RELAYS
¢ 311 £¢3=19 00 YOU (HECK FLECTRICAL CONTINUITY OF cOILS BY 70 70 &5  s6 7S
MEASURING RES]STANCE
F 314 s0=01 N YoUR PRESeEnY JOBr» DO YOU PENFORM ANY TASKS DEALING 75 77 60 78 90
WiTw MJCROPHOUNES
b 3l Fl=02 DO YOU [NSPECT MICROPHONES 73 Ty 60 75 0
# 316 F1=0) DO YOU CLEAN MICROPHONES X 65 5% 66 -1
+ 317 §1=0% 00 YQU QPERATf MICROPHONES 71 73 so 73 8s MICROPHONES
bo31A §1=U% 0O YOU TROUBLESHOOT AS FAR AS C(HECKINGL WIRE 5é Sé 55 56 65
CONNECTIONS gUT DO ~DT TROUBLESHOOT DOWN TO COMPONENT
PARTS OR MICROPHONES
¢ 319 fl=06 D0 YOU TROUBLESHOOT QOWN TQO MICROPHONE PaARTS 44 48 25 48 5%
f 320 §1=07 00 YOU REMOVYE OR REPLACE (OMPLETE MICHOPHONES 71 3. 55 74 80
b 321 ¢i=08 po YOU REMOVYE OR REPLACE MICROPHONE PARTS 42 “3 30 44 50
§ 322 £1<-09 DO YOU PERFORM TaSKS ON CARBON MICROPHOMLS 50 S 40 51 s0
f 123 71=10 po YoU PERyOxm TASKS ON cAPACITOR MJCROPHONES 28 29 15 28 35
Fo224 pli=1]1 DO YOU PERFORM TASKS ON (CRYSTAL MICROPHONES 29 30 20 2 25
o325 fl=12 DO YUU PERFORmM TaASKS ON DYNAMIC MICROPHONES &1 62 5% a1 85
3 Jak gi=13 p0O YOU PrRyORM TASKS ON vELOC]TY RIBBON MICROPHONLS 2] 2) 25 20 25
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Tase

RS RESPOND[NG sYESY aY Sy icTEL GHPS
GRQUP SUMHARY
PeRegNT MEMBERS PERFOKMING
Dy=T15x

ie |

Je2

J&y

145
Ihs

369
370
37y
372
37y
378
irs
37%
377
378

379

38

Ja2

al=J8 00 YU USE OKk REFER 10

THE @ENERAL RylLt THAT

TERPERATURE Can AFFECT THe OP¢RATION OF DlODES
G61=U% DO YOU I1QENTIFY SEMICONDUCTOK DIODES AS OPPCSEpD TO

OTHER ELECTRONIC COMPONENTS,

THEIR PHYSICAL APPEARANCE

SUCH AS RESISTORS, BaStD Ow

50«10 00 YOU ResgR 10 OR DU YOU LETERMINE THE GENERAL

LFFLCTS OF
Gl=11 DO YOU USg UR NEFER YO
RESISTANCE
6l=12 0O You
6l=13 p0O You
ELECTHON [N
Gi=14 DO You

JSE OK REFER YO
USE DR REsER 10
ORB1T AROUND
USE OR REFER T0

ELECTRON [N ORpIT aROUND
c1=15 DO YOU USE OR HREFER TO
AS N 538
Gl=]6 DO YOU USE OR REFER T0
MOV ING IN ORB|T
Gl=17 DO YQU USE OR REFER T0
ELECTRON MOVING [N NDRB(T
6l=18 DO YOU USg OR REFER TQ

RESISTaANCE
@!1=19 DO YOU Usp OR REFER T0
PARTICULAR SHELL OR OkB1IT
Gl=20 pO YOU USE OR REFER Ty
AN ORBITING ELECTRON
Gl=21 0O YOU USE OR REFER T0
QRBITING ELECTRON
61=22 DO YOU USE OR REFER TO
THE OUTERMOST SHE L)
6l=23 DO YOU USE OR REFER 10
ELECTRONS IN aTQM)
61=249 DO YQU USE OR REFER TO
INDICATE THE CATHODE END

61=25 D0 YOU NggD TO KNOW wMICn MATERIALS ARE USED

consTRUCTION OF DIODES SUChH

COPING ON CURRENT LOW

MEASUREHENTS OF FOKWARD BAS

DIODE COLOR (OD|ING
CENTRIFUGAL FURCE OF an

A NUCLEUS

CoeNTRIPETAL FORCE OF

a NUCLEUS

O1NDE NUMBERING SYSTEM, SUCH
KINETIC ENENGY OF AN ELECTKCON
POTENTIAL ENERGY OF AN

ML ASUNEMENTS OF REVERSE B1AS
NyMBER OF ELECTRONS IN &
PERMISSIBLE ENERGY LEVELS OF
FURBIDDEN ENERGY LEVELS OF an
VALENCE ELECTWRONS (THOSE IN
ATONIC NUMBER (TOTAL NUNBER OF
SYMBOLS ON THE DIODE WHICH

IN THE
A> GERMANIUM QR S|LICON

G1=26 DO YOU NEED TO KNOW THAT SEMICONDUCTORS MAVE NEGaTVE

TemPERATURE COEFFICIENTS OF

RESISTANCE (A4S TEMPERATURE

INCREASES RESISTANCE UECREASES)

6G1=27 DO YOU USg OR REFgR T9Q
CHARACTERIST[C CURVES, SUCM

PN JUNCTION DIODE
AS VOLTAGE = CURRENT

CHARACTERIST|C CURVES (PERMAPS YOU DO TW(S TO IDENT (FY
POINTS OF STRUCTURAL BREAKDOWN OR OPERATING REGIONS)
61=28 DO YOU DETERMINE WHETHER PN JUNCTION 0]O0DES ARE
FORWARD BI1aStp OR REVERSE gIASED WHEN YOU READ OR

INTERPRET CIiRCuUIT DlAGRAHS
1=29 D0 YOU USE QR HEFER 10
MATERIALS

VALENCE BANO [N SEW|CONDUCTOR

SP¢
15)

71

83

85
Y8

“s

SP¢
152

71

83

21

79

14
12
L1
48

47

24

72

Grsum?

SPC
153

7%

85

85
S

s

20

65

PAGE

SPC
159

72
82

ris}

77

79

77

81
47

48

26

70

4

SPC
155

70

8u

5
75

65
i0

95
10
10
85

10

w
SS
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PCT MaRS RESPONDING *YESY 3Y SeLeCTEu GRPS wPOUM7 PAGL 1

TASK @ROUP SuMMaRry 3
PERCE NY MEMBERS PLRFORMING

SPC SPC SPC SPC  sel

Dy=15¢« 151 1592 153 |S% 55

G Y10 ¢2~J7 0 YOU USE OR REFEWR TO E~JTTLR = COLLECTOR (g 84 LY} 8s 87 9y
RESISTANCE MEASUREMENTS

6 4| 64Z=08 DO YOU USE OR REFER TO WHOW BIASING AFFECTS THE 34 35 20 36 30
PuYSICAL BARRIER wiDTH OF THE EMITTER = BASE JUNCTION

G Y12 (2=09 pO YOU USE OR REFER TO HOw BIASING AFFECTS THE 33 3y 20 34 30
PHYSICAL BARKIER wlDTH OF THE COLLECTOR = BASE JUNCTION

G Y13 62=10 00 YOU Usg On REFER YO T4g PHYSICAL SIZE OF THg (Y] 63 70 63 65
TRANSISTOR STRUCTURE (COLLECTUR, BASE AND EMITTER)

6 Y14 62=11 DO YOU USE OR KEFER TO LLAKAGE CUKRENT (jCBO) [N A "ns 4 40 “) 59
TRANSISTOR

6 415 G212 pO YQU USE OR HEFER 10 THANSISTOR SCHEMATIC SYMBOLS 91 90 lvo0 88 95

G Y4 G2=13 DO YOU USE OR REFER TO TwaNSISTOR NOTATION SuCH AS 92 1 iuo 89 100
Qly W2y Q@3 ETC

G 417 ¢2=14 p0 YOU USE OR REFER TO T&ANSISTOR 3UBSTITUT]ON 84 83 v0 83 100
INFORRATION

G 418 45215 DO YOU USE OR REFER TO THE GENERAL RULE THAT THE 43 L'} 30 47 45

TRANSISTOR BASE CURRENT Ip [S NORMALLY SIGNIFICANTLY
SMALLER TraN THE EMITTER CUKRRENT 1E (USUALLY I8 BEING 2 TO
8 PERCENT OF )
G 419 G2=16 00 YOU USE THg INFORMATION THAT THE EFFECY OF EMITTER 57 S8 50 57 60
BASE VOLTAGE ON BASF CURRENT |S THE CONTROLLING FACTOR FOR
TRANS|STORS

G 420 2=17 DO YOU USE THg GENERAL RULE THAT LEAKAGE CURRENT 1 42 42 40 42 45
(1¢BO) IN A TRANSISTOR INCREASES AS TEMPERATURE INCREASES ]
6 421 g2=18 DO YQU USE OR REFER TO0 TRANS|STOR CHARACTERISTIC 29 29 25 18 3o
CURVES
6 422 (219 DO YOU USE OW HEFER TO BeTa TRANSISTOR GAINS 34 34 35 35 35
6 423 G220 DO YOU USE OR REFER TO ALPHA THANSISTOR GAINS 25 28 2% 9 30
G “24 G2-21 DO YOU USE OR REFER TO GamMA TRANSISTOR GAINS 25 25 20 28 25
G 425 G2=22 00-YOU CALCULATE BETA TRANSISTOR GAINS 14 14 10 13 s
G %26 G2-23 00 YOU CALCULATE ALPHA TRANSISTOR GalNs 12 13 5 13 3
G 427 62-2% 00 YOU CaALCULATE GAMMA TRANSISTOR GaNS L) * 0 9 5
G “28 6I=01 DO YOU WQRK wiTH TRANSISTOR aMPLIFIERS IN YOUR 86 s 90 84 90
PRESENT JOB
6 429 3=02 po YOU INSPECT TRANSISTOR aMPLIFIERS 87 8y 85 86 90
6 430 (3=63 p0 YOU AL1GN OR ADJUYST TrRaAnNSISTOR aAMPLIFERS 81 82 75 79 90 TRANSISTOR
G 431 3=04 p0 YOU TROUBLESHOOT TO Twg AMPLIFIER CIRCUIT LEVEL 86 85 85 84 90 AMPLIFIERS
G 432 3=05 po YOU TROUBLESHOOT TO AMPLIFIER COMPONENTS 86 84 %0 84 *0
6 433 3-06 pO YOU REMOVE OR REPLACE THE COMPLETE aMPLIFIER 74 7s 70 74 85
L G 434 307 po YOU RegmOVE OR REPLACE AMPLIFIER COMPONENTS 84 83 90 84 %0
G 435 63-UB DO YOU USE QR REFER TO ((OMMON EMITTER) THE (HaANGE IN “s 48 50 51 “0
COLLECTOR CUKRRENT wWICW RLSULTS FRON A CHANGE [N BASE
CURRENT
G %36 GI=0U% DO YOU USE OR REFER TO (CcOMMON EMITTER) THE 30 ) 20 32 15

CALCULATIONS NECESSARY TO MEASURE THE SPECIFIC CHANGE N
COLLECTOR (UKRENT wHICH RESULTS FROM A SPECIFIC CHANGE IN
BASE CURKRENT
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_ PCI MRS RESPONDING +ygSe BY SELECTEL GRPS GPSUMI PAGE 18
F ) TASK GROQUP SUMMARY
| PERCeNT MEMBERS PERFORMING
|
| SPC  SPC  SPC  SPC  sPC
PY=TSK 15) 152 153 S |55
) G %54 G63=27 DD Yyu IDENTIFY pN SCHEMATIC DIAGRAMS AND RELAYE TQ 52 5) 45 Si 50
Trk ACTUAL CIRCUITRY THE COMPONENTS ASSOCIATED WiTH
THENMISTOR STABILJZAT]ION
[ G 455 3=26 DO YOU [pENTIFY ON SCHEMATIC DIAGRAMS AND RELATE TO 52 52 45 53 40
| THE ACTUAL CIRCUITKY THE COMPUNENTS ASSOCIATED wlTHW
_ FORWARD BIAS pIODE STARILIZAT|ON
) G 456 (3=29 DO YOU [DENTIFY ON SCHEMATIC DIAGRAMS aND RELATE TO S1 51 45 S1 40
THE ACTUAL CIRCUITKRY THE COMPONENTS ASSOCIATED WITH
f REVERSE BlAS DIODE STABILZAT|ON
| G 457 3=30 DO YOU IDENTIFY ON SCHEMATIC DIAGRAMS AND RELATE TO 41 “ 40 Y 35
| THE ACTUAL CIRCUITRY THE COMPONENTS ASSOCIATED wWITH
’ DOUBLE DIODE STaBILI1ZATION
| ! G 458 3=31 DO YOU TROUBLESHOOT CIRCUITS WHICH HAVE COMPONENTS 52 54 s 54 45
| #nlCH PERFORM EMITTER (SWaMP[nG) RESISTOR STABILIZATION
G 459 3=32 DO YOU TROUBLESHOOT CJRCUITS WHICH HAVE COMPONENTS 52 53 40 52 Y]
) “nl(H PERFORM SELF-BIAS STABILIZATION
6 460 ¢J3-33 DO YOU THOUBLESHOOT (IRCU]ITS WHICH HAVE COMPONENTS 52 83 4% 53 55
WilcH PERFORM THERMISTOR STABILIZATION
) G 461 63=34 DO YOU TROUBLESHOOT CIRCUITS WHICH HAVE COMPONENTS S2 $2 45 s) %0
WHicH PLRFORM FORWARD BIAS DIOUDE STARILIZATION
G 462 ¢3=35 DO YOU TROUBLESHOOT CJRCUITS WHICH HAVE COMPONENTS 51 52 4 S3 50
) wWHICH PERFORM REVERSE B81AS DIODE STABILIZATON
G 463 3=36 DO YOU TROUBLESHQOT CIRCULITS WHICH WAVE COMPONENTS 41 42 30 N} __ NS
wHICH PERFORM poUpLE OIODE STABILIZATION
) 6 464 G3-37 pO YOU JpENTIFY AMPLITUDE DISTORTION FQR TRANS[STOR S 57 40 55 70
CIRCUITS
G 465 ¢3=38 DO YOU TROUBLESHOOT TRANS|STOR CIRCUITS TO FIND THE 68 68 65 66 75
) CAUSES OF AMP_|ITUDE DISTORTION
i 6 Y66 3=39 DO YOU IpENTIFY FREQUENCY DISTORTION FOR TRANSISTOR 61 62 50 61 70
! CIRCULTS
£ 6 467 3=40 DO YOU [pENTIFY PHASE DISTORTION FUR TRANSISTOR 49 51 30 49 55
CIRCU]TS
G 468 G3=41 DO YOU TROUBLESHOOT TRANSISTOR CIRCUITS TO FIND THE 48 49 35 48 55
) CAUSES OF PHASE DISTORTION
G 4869 G3=42 DO YOU TROUBLESHOOT TRANSISTOR CIRCUITS TO FIND THE 59 59 55 59 70
CAUSES OF FREQUENCY DISTORTION
) G 470 63=43 00 YOU NgED TO KNOW THE DEGENERATIVE EFFECTS ON THE 37 37 40 36 35
CIRCUIY CAUSED BY CHANGING EMITTER RESISTANCE FOR
TRANSISTOR amPL|FIERS [N THE COMMON COLLECTOR
! ) CONF IGURATION
G 471 6I=44 DO YOU DETERMINE THE CLASS OF OPERATION FOR 47 L} 45 48 50
AMPLIFIERS [N ORDER TO TROUBLESHOOT AMPLIFIER CIRCUITS
) G 472 43=45 pO YOU TROUBLESHOOY oR REPAIR PARAPHASE AMPLIFIERS 38 38 35 4 20
G 473 63=%6 0O YOU TROUBLESHOOT OR RePAIR PUSH="PULL AMPLIFIERS 76 Te 80 75 80
E G 474 63=47 DO YOU TROUBLESHOOT OR RgpPAIR COMPLEMENTARY SYMMETRY S8 s7 60 s5 65
) CIRCUITS
o 475 ¢3-48 pO YOU TROUBLESHOOT OR REPAIR COMPOUND=CONNECTED 52 S| 60 52 5%

AMPLIFIERS
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PCT MRS RESPOND[NG *YES® gY SELECTEL GRPS GPSUM? PAGE 20

* ) Tasx GROUP SyMmary
_ PERCYnY MEMBERS PERFORMING

SPC SPC SPC SPC  SPC

! DY-TSK 151 152 153 |54 5%
W M 913 w3=02 DO YQU INSPECT OSCILLATORS 81 8, 75 82 8%
| " 514 43203 DO YOU ALIGN OR ADJYST OSCILLATORS gy 79 95 18 35
H 515 H43=U4 DO YOU RemOVg OR REPLACE COMPLETE OSCILLATORS '] 64 60 65 60
n %16 »3=05 DO YOU RgrMOVg OR REPLACE OSCILLATOR COMPONENTS 78 a4 85 79 RO
= Y17 43=Jd6 pO YOU TROUBLESHOOY TO OSCILLAYOR CIRCUIT LEVEL 8l 80 90 79 80
n 218 wd=07 0 YOU TROUBLESHOOT TO OSCILLATOR COMPONENTS 80 79 90 78 80
A 519 nd=08 DO YOU USE OK REFER TO FLEDBACK 17 17 15 T4 80
n 520 WI=09 pO YOU USE OKR REFER TO FAEQUENCY DETERMINING OEVICES 60 6] sS s9 S0
(FpD)
n 521 43=10 DO YOU USE OR REFER TO AMPLITUDE STABILITY L1 59 S0 59 50
h 522 wd=ll DO YOU USE OR REFER TO FREQUENCY STapILITY 70 72 45 70 5
N 523 wd=12 DO YOU USE OR REFER TO DAMPING 61 60 (3] 62 40
n 524 H3=13 DO YOU USE OR REFER TO REGENELRATIVE FEEDBACK 7% 75 70 72 80
n 525 Wl=14 p0 YOU uUsg OR REFER TO PIEZOELECTRIC EFFECT 33 34 25 34 25
n 9¢s WI=1S DO YOU USE OR REFER TO CRITICAL DAMP|NG 3 32 25 34 10
H 527 W3=l6 DO YOU USE OR REFER TO UNDER DAMPING 31 32 20 35 10
n 528 Wl=17 0 YOU USE OR REFER TQ OVER DAMP[NG 3 32 20 3 o
n 529 =18 DO YOU %0Ax wiTH OSCILLATORS wrHICH USE LC TANK 64 64 60 63 65
CIRCUITS AS FopD
M 53D W3=19 DO YOU WoRKk wiTH OSCILLATONS WHICH USE RC NETWORRS AS 72 73 sS 71 7%
Fou
w 531 u3=20 pO YOU waRk w{TH QSCILLATORS WHICH USE CRYSTALS S s Te 5% 12 8O
Fop = g . &
H 532 ud=2]1 pO YOU woRKk wiTH OSCILLATORS wWHICH USE DON'T REMEMBER 13 12 20 13 o
) WHICH TYPE OF fno
H 533 M3=22 DO YOU woRKk wiTH SERJES MARTLEY SINUSO|DAL Sy 52 35 49 55
OSCILLATORS
H 534 13=2)3 DO YOU woHKk w]TH SHUNT HARTLEY SINUSOIpDAL OSCILLATORS 48 50 30 48 “s
n 535 43=29 DO YOU wWoRx w|TH COLPITTS SINUSOIDAL OSCILLATORS LY 54 s 52 50
, W 534 13=25 DO YOU WoRK w]TH CLAPP S|NUSOJDAL OSCILLATORS 14 le 10 13 20
_ W 537 n3=26 DO YOU woRx wilTH gUTLER SINUSOIDAL OSCILLAYORS 16 17 s 16 15
| H 538 WJ=27 DO YOU WORK wiTH DON'T REMEMBER WHICH YYPE OF 27 25 45 23 30
| OSCILLATORS
[ 1 539 11=0] 00 YOU wWoRKk wiTH MULTIVISRATORS IN YOUR PRESENT J0B 75 76 70 73 70
1 S%0 11202 pO YOU [NSPECT WAVE GENErATING OR SHAPING CIRCUITS 70 70 60 71 75
| 1 591 11=03 pO YOU ALIGN OR ADJUST WaVE GENERATING OR SHAP[NG 13 67 45 68 65
T ) CIRCULTS MULTIVIBRATORS
1 542 11=0% p0 YOU CALIBRATE WAVE GENERATING OR SHAPING CIRCUITS 54 56 30 S? S0
I 543 11-0%5 p0O YOU TROUBLESHOOT T0 WaAVE GENERATING OR SHAPING 68 69 50 69 s
i CIRCVITS
1 544 [1=06 DO YOU TROUBLESHOOT TO WaVfE GENERATING OR SHAP[NG LY 69 60 68 70
CIRCULT CONPONENTS
' | 545 [1=07 DO YOU Rg“OVE OR REPLACE COMPLETE WAVE GLNERATING OR 50 51 3% 52 60
SHAPING CIRCU|TS
} 1 S48 11=08 DO YOU RENOVE OR REPLACE WAVE GENERATING OR SHAPING 66 66 60 67 65
COMPONENTS
I 547 j1=09 pO YOU woRx w)TW MULTIVIGRATORS WHICH CONTAIN LC TaNK 63 64 50 63 85

CIRCUITS
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PCT MaRS RESPONDING *YES® BY SELECTEL GRPS WPSUN? PAGE 22
TASK GRQUP SUMHARY
PERCENT MEMBENS PLFFORMING
SPC SP¢ SPC SPC SPC
DY=TS«k 15] 152 153 |54 55
I 584 [3=42 DQ YQU CALCULATE ACTUAL VvALULS OF TRIODE 12 13 S 13 10
AMPLIFICATION FACTQRS
1 587 3-2)3 00 YOU USE OR REFER 10 MULTIGRID (TETRODEs PENTODE, 24 24 15 26 20
ETC) AMPLIFICATION FACTORS
] 588 [3=24 00 YoU USE On REFER TO E_LCTRON TUBE TRANSCONDUCTANCE 18 19 10 20 15
(Ge WHICH IS MEASURED IN mMMOS)
1 %89 ;3=25 DO YOU CALCULATE ACTUAL vALUES OF ELECTRON Tust 1l 12 5 13 10
TRKANSCONDUCTANCES
I 590 1326 DO YOU USE OR REFER TO THE ELECTRON TUBE PaAKAMETER 15 le 5 18 15
CALLED AC PLATE RESISTaNCE
1 591 13=27 DO YOU CALCULATE aCYuaL VvALUES OF AC PLATE 12 14 o 14 10
RESISTANCE
1] 592 1328 00 YOU USE OR REFER 10 ELECTHRON TUBE INTERELECTRODE 28 30 10 30 25
CAPACITANCE
1] 593 13=29 pO YOU USE OR REFER 10 CrARACTLRISTIC CURVES I[N YOUR 20 20 15 21 20
WORK WITH ELECTRON TUQES
1 599 [3=30 00 YOU USE CHARACTER]ST|c CURVES TO SELECT PLATE X 18 19 10 20 10
VOLTAGE FOR A SPECIFILD B1AS
1 595 ;3=31 DO YOU USE CHARACTER|STIC CURVLS TO SELECT PLATE 17 18 5 20 10
CURRENT FOR A SPECIFIED BIAS
I 596 [3=)2 DO YOU USE CHARACTER|STIC CURVES TO SELECT BIAS 21 22 10 24 10
REGUIRED FOR cuTOFrF
1 597 13=33 0O YOU USE CHARACTER]STIC CURVES TO SELECT 81AS 21 23 10 28 10
REQUIRED FOR SATURATION
1 598 13=34 DO YOU USE OR REFER TO ELECTRON TUBE AMPLIFIER GalN sa 60 30 58 $0
I 599 13-35 pO YOU USE OR REFER TO ELECTRON TUBE AMPLIFIER 38 39 25 Je 55
EFFJCIENCY
| 600 13=36 DO YOU USE TeST TUBE CHECKERS TO DETERMINE ELECTRON 59 o1 45 63 65
TUBE AMPLIFIER GAIN
1 601 (3=37 pO YoU USE MULTINMETERS TO DETERMINE ELECTRON TuBE 45 4% 35 45 4s
AMPLIFIER GAIN
1 602 13-38 p0 YOU USE OScILLOSCOPES YO DETERMINE ELECTRON Tusg 6 S7 50 59 55
AMPLIFIER GAIN
1 603 13=39 pO YOU USE CHARACTERISTIC CUKRVES TO DETENMINE 20 20 15 21 15
ELECTRON TUBE AMPLIFIER GaAlIN
I 804 13-%0 DO YOU CaLcULATE aNY ELECTRON TUBE CAPACITANCES SUCH 11 11 10 13 5
AS INPUT CAPACITANCE
] 605 13=4] po YOU USE OR REFER TO TURE SOCKET NOTATION 79 79 7% 78 80
] 606 13=42 pO YOU USE OR REFER TO PN NUMBERING SYSTEMS 83 8y 75 85 8s
] 607 §13=93 po YOU USE OR REFER TO TWE TYPE OF MATER[AL OR THE 17 le 25 18 10
OPELRATING TEMPERATURE OF THE EMITTING SURFACE IN THg
ELECTRON TUBES YOU WORK ON
1 608 13=44 p0 YOU USE OR REFER TO Tugk SUBSTITUTION MATERIAL 76 77 70 80 75
X= SUCH AS MaNUaLS OR CHARTS
J 609 41=01 pO YOU wWoRk wiTw ELECTRO) TUBE AMPLIFIERS OR CIRCV(TS 79 8p 65 8y 75
IN YOUR PRESENT JOg
J %10 41=02 DO YOU DETERMINE TWE CLASS OF OPERATION FOR ELECTRON 40 49 40 43 4o ELECTRON TUBE

IN ORDER TO TROUBLESHOOT aMPLIFIER

TusE AMPLIF IERS
CIRCUITS

AMPLIFIERS
AND CIRCUITS
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PLT MaxS RESPONDING 'YES® BY SELECTEL GRPS GPaun] PALE 24
TASK  GRUUP SUMMARY
PERCi NT MgMBERS PLRFORMING
SPC  SPC  SPC SPC SPC
OY=TSK i5] 1952 153 |54 |55
x 092 gl=US DO YUU TRQUALESHQOT TQ A4 THANSMIT Ok RECEIVE SYSTENMS 32 32 3o 29 25
x 64) xkl=Us DO YOU TROUBLESHNOT TO a4 TRANSMIT OR RECEIVE 32 32 30 30 25
CUMPONENTS
x 44 xl=07 pO YOU WpHOVe OR REPLACE am TRANSMIT OR RECEIVE 27 27 30 26 25
SYSTEMS
r 045 pgl=08 pO0 YOU WEMOVE OR REPLACE a4 TRANSHIT OR RECEIVE 3o 3o 30 29 25
COMPONENTS
N 548 x1=09 po You PgRFORM TASKS On KF OSCILLATORS 32 33 25 29 30
K ©47 xl=i0 pO YOU PERFORM TASKS ON wfF AMPLIFIERS 3 34 25 30 3o
N 698 gl=11 DU YOU PgRFORM TASKS ON aUDIO AMPLIFIERS 36 3s 30 34 30
K 549 xl=12 DO YOU PERFORM TASKS ON POWER AMPLIF|ERS 32 32 3o 30 25
x 85 gl=13 DO YOU PrRFORM TaSKS ON LOCAL OSCILLATORS 34 34 30 32 30
n 651 wl=1% DO YOU PgRFORM TASKS ON |F AMPLIFIERS 33 33 30 30 30
v 652 gl=15 pO0 YOU PeREORM TaSKS ON OETECTORS 3 33 30 30 30
x 553 xl=16 DO YOU PgRFORM TASKS ON (QON'T REMEMBELR WHICH AM STAGE 'Y 7 S 7 0
¥ +54 gl=17 p0 YOU USE OR REFER TO AMPLITUDE STABILIZATION [N 1 1e 10 16 15
THANSM]TTERS i
kK 855 xi=18 DO YOU USg OR REFER TO FHEQUENCY STABILIZATION IN le 16 15 16 15
TRANSHMITTERS
x 6% x1=19 DO YOU USE OR REFER TO SenNSITIVITY OF RECEIVERS 28 29 20 26 25
x %7 xl=20 DO YOU USE Or REFER TO SELECTIVITY OF RECEIVERS 29 30 20 26 25
XK 658 ¢1=2] DO YUU USF OR REFER TO 21D HARMONIC DISTORTION 16 16 15 14 20
x 659 gl=22 po YoU USE OR REFER TO BANLPASS DISTORTION X 25 25 20 22 20
x 660 gl=23 DO YOU USE OR RLFER TO SLUUARE LAW O[STORT[ON 9 14 ] '} 15
x 66} gl=2% PO YOU USE OR REFER TO CO=CHANNEL INTERFERENCE 26 27 1S 24 25
K 462 x1=25 DO YOU USE OR REFER TO IMAGE FREQUENCIES IN RECEIVERS 24 25 10 25 20
x 561 gxl=26 po YOU USE OR REFER TO S| GNAL TO IMAGE RATOS OR 17 18 5 le 20
IMAGE REJECTION RATIOS
K 664 x1=27 pO YOU TRACE SIGNALS Ok CURRENT PATHS THROUGH AM 21 21 20 19 30
TRANSHITTER SCHEMATIC DIAGRAMS
K ©65 x1=28 DO YOU TRACE SIGNALS OH (URNENT PATHS THROUGH AM 33 34 2% 3] 3u
RECEIVER SCHEMATIC DIAGRANMS
» 66k xd=01 DO YOU WORK WITH FM TRANSMIT OR RECEIVE SYSTEMS IN 3 3) 3s 32 30
YOUR PRESENT OB
x 667 x2=02 DO YOU [NSPECT FM TRANSM[T OR KECEIVE SYSTEMS 3 3 35 32 30
x 548 x2-03 pO YOU CcLEAN FM TRANSM[T OR RECEIVE SYSTEMS 32 32 s 32 30
K ©69 x2=04 pO YOU ALIGN FM TRANSMIT OR RECEIVE SYSTEMS 3 3y 35 30 30 FM SYSTEMS
n €70 g2-05 p0 YOU TROUBLFSHOOT TO Fm TRANSMIT OR RECEIVE 32 3 35 30 30
SYSTEMS §
x 671 x2=06 pO YOU TROUBLESHOOT TO Fm TRANSMIT OR RECEIVE 32 3) 35 3 25
CONMPONENTS
x 672 x2=07 po You REMOVE OR REPLACE FM TRANSMIT OR RECEIVE 24 23 30 24 2%
SYSTEMS
¥ 573 x2=08 DO YOU REMOVE OR REPLACE FH TRANSMIT OR RECEIVE 30 30 3s 30 2%
COMPONENTS
x 674 g2=09 g0 YOU PERFORM TASKS ON aUDIO AMPLIFIERS 3y 34 s 32 30
¥ #75 g2=10 pO YOU PERFORM TaSKS ON FREQUENCY MULTIPLIERS 27 26 30 26 25
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PLY 1uRS NESPONDING +YESe BY SECLCTEL GRPS WPSUM7 PAGE 24

) TASKk  GROUP SUMMARY
PewceNT NEMBERS PEHYORMING

V SPC SP¢ SPC SPC skC

OY=T1Sk IS 152 153 |59 &5
' L 707 Li=13 DO YuU USE Ok REFEW TU LOGIC SYMBOLS FQR ExCLUSIvE 25 25 25 23 25
- On GATES
L 7UA (2=01 N YOUR PRESENT JOBs QO YQU PERFORM ANY TASKS 18 19 5 1é 20
ReLaTING TO 400 EAN EQUATIONS, LOGIC DIAGRAMS, OR LOGIC !
CIRQUITS
L 709 ¢2=02 pO YOU oRaw L0GIC SYNBOLS FOR DIRLCY COUPLED 9 1o o v ® W%W%oyﬁ
TRANSISTOR LOGIC (pCTL!) CIRCUTS
L /10 (203 DO YOU CONSTRUCT TRUTH Teni €S #OR CURRENT MODE L06)C 8 9 0 v 5
temL) CIRCUITS
L 711 1 2=0% DO YUU CRAW LOGIC DIaGRAMS FROM GIVEN BOOLEAN 7 8 0 8 S
EQUAT]ONS
L 712 (2=05 DO YOU HMgaSURe INPUTS OR QUTPUTS OF (O0GIC GATLS ls 16 10 X 10
L 713 (2-086 DO YUU DEVELOP OR aNaLYZ; QOOLEAN EQUATIONS IN Tt 8 9 [s] 9 5
PROCESS OF THOURLESHOOTING Cl,ITAL CIRCVUITS
L 714 (2=07 pO YOU ANALYZg LOGIC CIRCU|ITS BY USING BOOLEAN 9 9 0 9 5
ALGEHRA
L 715 _(2=Us DO YOU USE OR WEFER TQ LOGIC SYMBOLS FOR DIRECT 15 16 0 15 5
COUPLED TRANSISTOR LOGIC (0CTL) CIRCULIT GATES
L 71s (209 D0 YOU USE QR REFER TOQ TRUTH TABLES FOR CURRENT MODE 10 I 0 10 5
LOGIC (CML) CIRCULITS
L 717 L2=10 PO YUV USE OR REFER TO LOGIC DIAGRAMS CONSISTING OF 17 18 0 16 10
MURE THAN ONE 6ATE
¢ 718 L 2=11 DO YOU (0MPUTE SUM AnD CAHRY EXPRESSIONS FOR SER|A 7 8 Q 7 5
HALF OR FULL ADDER LOGIC O1AGKAMS
L 719 L2-12 DO YOU TRACE QATA FLOW THRQUGH PARALLEL FULL ADDER 12 1) 0 11 10
LOGIC DIAGRAMS
L 727 (4=13 DO YOU wWoRKk wiTh ASTABLE (FREE RUNNING) 20 2) s 20 20
MULTIVIBRATORS
L /21 L2=i4 DO YOU woRK w|TH BISTABLt (FLIP=FLOP) MULT|V|BRATORS 19 2] 5 18 20
L 722 L2=15 DO YOU wQRK W|TH MONOSTABLE (ONE=SHOT) 20 2) 5 20 20
MULTIVIBRATORS
L 723 L2=16 DO YOU USE OR REFER TO FLIP=FLOP MULTIVIBRATOR 20 2] s 19 20
SYMBOLS
L 724 (2=17 pO YOU USE OR PEFER TO SINGLE=SMOT MULTIVIBRATOR 20 2) S 20 20
SYMBOLS
L 725 (Z-18 p0 YOU USE OR REFER TO FLIP=FLOP CIRCYIT DlAGRans 19 2) s 18 20
L 726 _2=19 DO YOU USE OR REFER TO FLIP=FLUP TRUTH TaBLES 14 17 5 19 15
L 727 (2=20 pO YOU USE OR REFER TO COMPLEMENTED FLIP=FLOP 17 18 S 17 10
LOGIC SYMBOLS
! L 728 (2-21 pO YOU USE OR REFER TO COMPLEMENTING FLIP=FLOP LOGIC 17 I8 5 17 10
SYMBOLS
L 729 (2=22 DO YOU MEASURE OUTPUT wWAVESHAPLS OF LOglC CIRCUITS 17 18 5 16 20
' L 730 _2-23 DO YOU TRACE pATa FLOW T~ROUGH COMPLEMENTED FLIP=FLOP 16 1 S 15 20
SCHEMATIC DIAGRAMS
L 731 _2-24 pO YOU TAacE pATA FLOW THROUGH COMPLEMENTING FLIP= 15 ls S 18 20
FLOP SCHEMATIC DIAGKAMS
L 732 (2=25 DO YOU ¢ONSTRUCT TRUTH TagLES FOR J=x FL P=F_OP 12 13 0 12 10

LOGIC SYMBOLS




¥IVRO3IS 35 wpndnicTn

S1INJYIY INIWIL = a8 e o = e i Ak L R e i :“.WWtﬁmwa B
Ss 09 ¢ 65 ue ALIVEINIOIY wilm GgHOLYTTIIISO 03SANd MLl ¥eOx A0y 0Q Qe &5/ =
0e S9 S9 9 e SHOLYYININ IAYM VAI07ZFdVaL MHil® Xp0m A0, 00 ZU=i¥ HGy W
E 0e_ S¢ a8 __S¢ 8¢ e S L S¥OLVHINIO IAVYM 1JOOLIMYS Hilm xulm nCy 00 jQelv 4G/ W
3 INNOS GAyTaRdy V ILVITONT ol s1Tnd*T3 193,30 inn0d Wi
S €1 ot nl LB AHYSSIOIN 4VO UNY 3LV IudOxdd¥ IHL INIWNTILIC nOoy 00 mZ=g ! 95¢ 1
S3ISNNd LINANT D1 4133dS w04 SHIINNOD
L €1 S €1 Z1 ONIN NIl d0734ed]Td HIVI 40 34VLS FHL Iniwy3(30 pn, 00 €Zeg) 557 1
SE¥3I N0 30¥I3C
S 6 0 6 L 40 SwYXOYIQ D1907 WONY SITBTL HInHL LINHLSNUD oy 0C Z7=g? nyy
SHALNNOD 40 SIdAl HIMj0 N04 SISTINA
S i 0 21 1 LNANT 1413745 H314Y 1NNOD AYYNIE IHL 31ndwCDd noy 00 1Zeg) €57 0 {
eMHILISIDIN
i9vu0 5 1IN vyvd v OINI03IIS GuIINNGI=gn TIVIu3g yod SISTINg
5 3 S 8] 0 INGND D1 413348 N34V [NNOD AYYNIA 3k) IIndW0D noy 00 NZeg? 24/

€d0V4=d174 ON]
«INIKIVGW0D ONTAVH SHIINAOI=NMOT NO =d” TVIiMIg xpo? S3STINg

s L S | zt LNGNT D1 413345 HI(4Y [NADD AYVYNIH 3HL 3Lindw0d N0y 00 sl=g) igg 1
Sd0V4=d 74 QI ;NINIVIN0OD ONIAVYH SHIINNOD=dpn mo3d S3SINg
S | 0! €1 f1 LNGNT D1 413345 N334V (NNOD A¥VYNIA 3L 31NdwC) N0 00 gleg? uge
SY¥IINNUD 40 I4as HIKLO
S 9t (] 1 sl 40 SWY4SVIC J1907 H9N0O¥+L 074 VLVU 3IVHL N0y 0Q (f=g? &by T
1 S¥I;S1938 L 41KS {
S €! o1 st ki 40 SWYHRYIA J1907 HONONHL mMOTd V4iV0 3I¥4) Nox 00 Slegd Bhy T i
¥31S193n 39¥YN01S V1INV NYe ¥V ONICITS SEIINNGI=gn TVINIS
S €1 ol St 1 40 SWYNOVIO D190 HONOMHL MOTd VivQ 30V noy 00 Steg) (ag 1
3 Su3IINN0d 9Ny
. : S 21 01 2] LN 40 SWYH¥OVIQ J1907 HONOHHY MCTd Y, v0 3Iv¥; nox 00 wi=¢7 9wz
S¥Ignnpd 3ICVYI3G
i o1 91 ot 91 L1l 40 SHYYOVIQ D190 HONOXMHL MOTd Y VD 3IVe) A0y 060 Clegl Sny O
3 §d04 {
“ed!74 ONIININITANOD ONIAYH SHIINNQOI=NM N0 =40 V1IN !
s Ch 0z [+ 4 0z 40 SHYESYIQ D190 HONOHvL MO Y v0 30V, A0y 00 Z21eg why 1
Sd0TdmdiTd OILNIXITANO0D INIAYH SHIINNCI=dn ”
ol ot st el 8l 40 SWYNOVIO D190 HONO¥~L mOTd Y, VO JOVuy nog 00 11eg™ €h7 1
9 ol LA St ' R §XI07D dn Ol w343y ¥O 3%n N0z 00 Oteg Zng 1
ot 8l si 0z 61 S¥2070 NM0Q 01 833434 MO 350 NOx 0Q g0=c 1y 7
ot 91 S 81 LA SLINd¥1D 123430 INAOD 0L ¥343y ¥0 357 nOyL 00 gnef Unz T H
; 5t 91 Sl Bt CH §NIINNCD 3A¥YIIAQ OL ¥I43y ¥O0 35N n0L 00 (0=-¢ &fs 7 {
3 S €1 QF o oWl LA SHNIINNDD ONIN O) M3I435 ¥0 350 N9 00 Spe-c sg7 _
ot ct 01 91 St SHIINNOY 371VyY¥g 01 u3434 ¥0 350 nox OC SnNec? «gs O
SY3LINNOD 01 L 51 02z 61 SNIINNOD VIN¥3S 0L ¥3I43y MO 3ISn N0y 0C woeg ! 90y 1 _
sz (24 sz (%4 Lz SNILINNOD=NMOQ 0L w343y ¥0 3SN N0, 00 €0-c) Sgg 1 |
ot &1 or 1z 1z SHIINNOD=¢n OL1 ¥ISIy 30 3ISN POy 00 20=¢ *¢/ 0 1
ot sZ of¢ 82 6z A0f INISINd NNOx Np S¥IINNOD IVLIOIAQ wilm X4Ow A0, 00 1neg” t¢;7 7 “
|
ss!  wsl €51 ?2g1  Isl N§1=~AQ

JdS  2dS  Jd4s  JddS  JdS

ONTHEO INTd SHIBWIN (NTINT4
ANYHNNG JNO¥D XSV

LT I9V¥d [MHNGd4Y C4nD TI4IINIE A8 ¢86Fie an1aNOdSTN KW D4




o PLT muRS RESPONDING syESeY BY SELECTED GRPYS WPSUH? PAGE 28
TaSk @XOUP SUMMARY
PeRernT MEMBERS PERFORMING
SPe  SPC BPL SPC SPE
Ly=T1Sg 161 152 153 154 |55
M el mi=US DQ YQU woRKk W[TH BLOUCKING QSCILLATORS 67 19 85 68 65
n /62 mle06 DO YOU USE Ok REFER TO RISF TIKE 62 62 65 63 65
M 763 w»1=07 00 YQU USE OR REFER TO FaLL OR FLYBACK YimWg b7 Y 3] Y3 75
M /64 ml=08 DO YOU USE OR REFER TO S~EEF TIME 71 71 7% 72 80
* 765 »1-09 pO YOU USE Ok MNEFER 10 ELECTRICAL LENGTH OF SawTOOTH 58 59 4s S8 65
WLiVEFORMS
n 7en pl=l0 DO YOU USE OR REFER TO PHYSICAL LENGTH OF SAwTOOTH 6 58 35 55 65
WAVEFORMS
# 767 ml=l1l DO YOU USE OR REFER TO LINEAR SLOPL OF SaAwTOOTH 61 63 Yo 63 75
WAVEFONMS
M 768 wl=12 DO YoU USE OR REFER T0 GATE LENGTH OF SAWTOOTH 4] 43 15 41 45
WAYEFORMS
M 769 x2=01 DO YOU USE SIGNAL GENERATORS [N YOUR PRESENT JOB 75 74 80 ) 75
# 770 w2=02 DO YQU PERpOkm OPERATIONAL CHECKS WHILE USING SIGNAL 7% 74 80 72 7%
GENERATORS
x 77\ »2-03 DO YOU PgHgOKm PERIOpIC “AINTENANCE SUCH A4S 62 63 S0 63 65 memmnqumz>p
AQJUSTING, ALIGNINGy OR CALIBRATING WHILE USING SJGNAL
GEWERATORS
M 772 m2-0% PO YOU TROUBLESHOOT TO AN ASSEMBLY OR SUBASSEMNBLY 58 59 1 57 75
WhilE USING S1GUAL GENERATORS
n 773 w2=05 DU YOU TROUBLESHOOT TO THE SMALLEST REPLACEABLE 5% 55 5% 53 70
COMPONENT wWHILE USING SIGNAL GENERATORS
h 774 #2-06 DO YOU USE AURIO SINE=WAVE GENERATORS ) 67 65 80 6\ 65
M 775 m2-07 DO YOU USE AUDIO NON=SINUSOIDAL WAYE GENERATORS SUCH 36 37 25 38 3s
AS SQUAKE wWavg, TRIANGLE» PULSE, OR SPIKE
m 774 #n2=08 DO YOU USE RF GENERATOKRS LESS THaN 1,000 mu 34 37 3o 34 40
n 777 w2-09 DO YOU USE RF GENERATORS GREATER THAN 1,000 wH 27 28 10 30 15
# 778 v2=10 DO YOU USE OTWER SPECIAL PURPOSE OR MULT1=fpUNCTION 58 58 LY 59 L1
GENERATORS
M 779 wm3=U1 IN YQUR PRESENT JOBs DO YOU PERFORM aNY TASKS DEALING 45 LE) 65 38 45
WiTH ALTEKNATING CURRENT OR DIRECT CURRENT wOTORS Ow
GENERATORS MOTORS AND
M 780 w3=02 DO YOU [NSPECT MOTORS 44 43 e0 39 4S5 GENERATORS
M 781 wI=U3 DO YOU cLEAN OR LUBR|ICATL MOTORS 4y 43 60 39 45
m 782 w3=0Y% 0O YOU OPERATg MOTORS 41 40 5% de CH
nw 783 w3=05% po0 YoU RgMOVE OR REPLACE COMPLETE MOTORS 43 42 60 38 “s
n 734 43=08 DO YOU REMOVE OR REPLACE MOTOR PARTS 27 27 30 24 “0
n 7HE ¥3=07 pO YOU TROUBLFSHONOT AS FaR AS CHECKING W|RE 43 ‘2 60 8 ‘s
CONNECTIONS OF mOTORS
M 786 u3=08 pO YOU TROUBLESHOOT pOWN TQ COMPONENT PARTS QF MOTQRS 28 28 30 2% 40
n 787 w3=09 DO YOU PERFORM ANY TaASKS ON FIELD CO[LS 15 15 15 's L]
n 788 w3=10 DO YOU PERFORM ANY TASKS ON ARMATURES 19 19 20 18 10
m 789 «3=)1 pO YOU PgRFORM ANY TASxS ON ROTORS 20 le 25 20 10
M 790 u3=12 DO YOU PgRrORM ANY T,8kS ON BRUSHES 30 3o s 28 30
M 791 wu3=13 DO YOU PERfORM ANY T,SKkS ON SLIP RINGS 24 24 20 23 25
M 792 m3=19 DO YOU PgRrOFM ANY ToASKkS ON COMMUTATOQRS 20 20 20 18 2
® 793 »3=15 DO YOU PgRyORM ANY Y.5kS ON POLE PIECES 15 15 10 18 10
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PCT WuXS RESPONDING +YESyY BY SpLecTEL GRPS GPSUMI PAGE )0

) TASK GROUP SUMMARY
PERceNT HMEMBERS PERFONMING

' SPC  SPC SPC SPC  sSPC

DY=T5kK IS 152 153 1S4 5%
. te ©25 x2=U8 DO YQU USE QR REFER TQ HAYSTEWESIS CURYVES OR LOGPS L) 5 0 3 0
n 82, n2<09 DO YOU INTERPRET SCHEMAT|C DRAWINGS YO DEVELOP OUTPUT 4 4 5 3 J
WAVEFORMS ACRQSS KEACTOR WINO[NGS OR LOAD RESISTORS OF
! SINGLE wWINDING SATURABLE REACTORS
N 927 N2=10 DO YQU MEASURE OUTPUT WAvEFORMS ACROSS ReacToRr S S 5 5 u
WINGINGS OR Loap KgSISTORS OF SINGLE WINDING SATVURagLE
) REACTORS
N 528 N2=1) DO YOU INTERPRET SCHEMATIC DRAWINGS TO DLVYELOP OUTPUT 0} L} 5 3 Q
WAVEFORMS FOR MAGNETIC AMPLIFIERS
' " B29 wn2=12 DO YOU USE OR REFER TO COERCIVE FORCE IN SATURABLE 3 3 0 2 0
REACTORS
e 30 n2=1) DO YOU USE OR REFER TO RESIDUAL MAGNETISH N k) 4 0 2 0
SATURABLE REaCTuRS
MmN 2=1% DO YOU USE OR REFER TO F_UX DENSITY [N SATUKABLE 3 4 0 2 v
HELACTORS
N 232 N2=15 DO YOU USE OR REFER TO PUINT OF SATURATION IN 3 4 0 2 0
SATYRABLE HEACTORS
i, 833 n2=16 DO YOU USE OR HEFER TO SATURABLE REACTOR SCHEMATIC 3 L] (4] 2 0
L ES——-. - T (TS}
N B34 43=01 D0 YOU woRKk w)TH WAVESHAPING CIRCUITS IN YOUR PRESENT 70 &9 80 66 7%
Jog
N P35 53202 DO YOU USF OR REFER TO TRANSIENT INTERVALS 4 42 20 45 3u
N 836 43=03 0O YOU USE OR REFER 10 PULSE WIDTH (PW) J (Y3 s 78 63 70 mwumwﬂmm:a
N 837 N3=0% DO YOU USE OR REFER YO PULSE RLCURRENCE TImE (PRT) 47 48 40 45 58 =
) N 5838 N)=05 PO YOU USE OR REFER TQ PULSE RECURRENCE FREQUENCY S1 52 45 49 65
{PRF)
# ©39 5306 DO YCU USE OR REFER TO DJFFERENTIATING CIRCU[TS (Y3 66 70 63 65
N 840 nN3=07 DO YOU USE OR REFER TO INTEGRATING CIRCUITS &8 % 80 64 '3
N BY) ,,3-0B 00 YOU USE OR REFER TO THE CLASSIFICATION OF TIME Yo 4 35 47 3s {
CONSTANTS (TC) AS LONGs MEDIUM, OR SHORT 2
) N 842 »3-09 DO YOU DETERMINE WnETHER AN LR OR RC CIRCUyT |S Je Jes 25 e 30
DIFFERENTIATING OR INTEGRATING BASED ON THE TIME CONSTANT
AND OUTPUT CONFIGURATION
) N 843 N3=10 DO YOU WoRK wITH SQUARE wAVE GENERATQRS 55 L T 3s 54 65
I« B44 N3=]] DO YQU wWOoRK w]TH RECTANGULAR WAVE GENERATORS 39 40 25 38 35
0 8495 ol=01 00 YOU woRx ON SINGLE SToeBAND SYSTEKS [N YOUR [} 8 0 L 10
) PRESENT JOB
U 846 0l=02 D0 YOU INSPECT SS8 TRANSHIT OR RECEIVE SYSTEMS 'y 7 ] 8 0
U B47 51=U3 VO YOU CLEAN SSB TRANSMIT OR RECEIVE SYSTENMS ' 6 0 7 4]
) 0 448 0l=0% DO YOU ALIGN S58 TRANSMIT OR RECEIVE SYSTERS b < 0 7 o SINGLE SIDEBAND
U 49 Gl1=05 DO YoU TROUBLESHOOT TO S5p TRANSMIT QR RECEIVE . e 0 ? o  SYSTEMS
SYSTENMS
) 0 250 31=06 DO YOU TROUBLESHOOT TQ S38 TRANSMIT QR Rgcglve 3 7 o L 0
COMPONENTS !
0 851 ,1=07 DO YOU RgMOVeg OR REPLACE SSB THANSM|T OR RECEIVE 6 6 0 Y 0
SYSTEMS
C 852 51=086 p0 YOU RgMOVg OR REPLACE SS8 TRANSMIT OR RECEIVE 6 04 0 4 0

ComPONENTS
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PCT maRS RESPONDING *YESY BY SELECTEL GKPS GPSUMT PAGE 32

TASK GROUP SUMMARY
PeRce~nT MEMBERS PERFORMING

SPc  SPC SKC SPC sSPC

DY=TSK 151 152 153 154 |55
G 389 02-15 pQ YOU PERFQRN TASKS ON PULSt NODULATION SYSTEw 12 13 10 13 j0
PowgR SUPPLIES
0 390 02=1l6 DO YOU PERFOKM TASKS ON PULSE MODULATION SYSTLm b 8 s 8 5
CHARGING (HOKES ANU CHARGING DIODES
0 ©91 02=17 pO YOU PgRFORM TASKS ON PULSEL MODULATION SYS5Tem 13 14 10 1y 5
PULSE FORMING NETWORKS
0 892 92-18 po YOU PgRFORM TASKS ON PULSE MODULATION SYSTEmM 10 10 10 11 1
TINERS
U 893 02«19 pO YOU PgRFORM TASKS ON PULSE MODULATION SYSTEm 4 5 ] 5 s
SWITCHES SUCH AS GaAS THYRATRONS
0 894 (2-20 pO YOU PERFORM TASKS O PULSE MODULATION SYSTpw 8 8 10 7 S
PULSE THANSFORMERS
0 595 62=2] pO YOU PERFORM TaSxkS ON PULSE MODULATION SYSTgm 7 7 10 7 5
TRANSMITTER TumgS
C ©96 02=22 pO YOU PERFORM TASKS ON PULSE MODULATION SYSTEM KRF 11 1 10 12 5
AMPLIFIERS
¢ =97 p2=23 pO YOU PERFORM TASKS ON PULSE MODULATION SYSTEm 10 10 10 1l 5 3
FREQUENCY CONVERTERS
0 898 02=2% pO YOU PgRFORM TASKkS ON PULSE MODULATION SYSTEN 12 13 10 13 5
If AMPLIIFILRS
0 899 92-2%5 pO YOU PgRFORM TASKS ON PULSE MODULATION SYSTEM 13 14 10 13 10
OLTECTORS .
C Y00 02=26 DO YOU PERFORM YASKS ON PULSE MODULATION SYSTEM : 14 15 10 14 10 3
YIDEO AMPLIFJERS
0 U1 02=27 pO YOU PERFORM TASKS ON PULSL MODULATION SYSTgm 1 11 10 12 S
POwWgER VIDEO AMPLIFIERS
U Y02 02-28 pO YOU PERFORM TASKS ON PULSE MODULAT|ON SYSTEM 3 3 0 4 5
OON'Y REMEMBER WHICH PULSE MOQULATION SYSTEM STAGES
m 0 903 02-29 DO YOU USE OR REFER TO PULSE RECURRENCE FREQUENCY 10 11 0 9 10
] (PRF )
) 0 S04 02-30 pO YOU USE OR REFER TO PULSE RECURRENCE TIME (PRT) 19 1 (4] 9 10
0 905 02=J)) DO YOV USE OR REFER TO PULSE WIDTH (PW) 13 14 10 12 10
0 90s& 02=32 D0 YOU USE OR REFER T0O PULSE SHAPE 13 14 10 13 10
[ 0 ¥07 02-33 po YOU USE OR REFER TO PEAK POWER 1 1 10 1 5
! 0 908 02=34 pO YOU USE OR REFER TO AVERAGE POWER 12 12 10 1l 5
0 909 02-35 po YOU CALCULATE PULSE RECURRENCE TIME (PRYT) OR PULSE 6 7 1] 7 0
) RECURRENCE FREQUENCY (PRF)
C 910 02-36 DO YOU MEASURE PULSE RECURRENCE TIME (PRT) OR PULSE 8 9 [s] 8 5
RECURRENCE FREQUENCY (PRF)
{9 0 %11 02-37 00 YoU USE FQRMULAS 71O CALCULATE AVERAGE PQOWER OR . ¢ 10 7 ]
PEax POWER OF PULSE MODULATION TRANSMIT SYSTENS
¥ 0 912 07-38 po YOU TRACE SIGNALS OR CURRENT PATHS THROUGH PULSE ? 9 10 9 10 i
) MODULATION TRANSMITTER SCHEMATIC DIAGRAMS
U 913 62=39 po YOU TRACE SIGNALS OR CURRENT PATHS THROUGH PULSE 12 13 10 13 s
MODULATION RECEIVER SCHEMATIC DIAGRAMS
! U Y18 03=04 DO YOU wWoRk wiTH ANTENNAS IN YOUR PRESENT 08 21 19 3% 1% 20
0 Y15 03=02 DO YOU INSPECT ANTENNAS ] le 3o 14 20
3 ' ANTENNAS
'
3
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PCT MYRS RESPONDING *YgSe gY SELECTEL GRPS GPSUMT PAGE 3%
TaSk GQROUP SUMMARY
PERCeNT MEMBERS PERFORMING
SPC  SPCc  SPC  SPC  SPC
DY=TSK 151 152 153 |54 |55
0 745 0J3=32 DO THEt ANTENNA ARRAYS YO, wOKK wiTH CONTAIN PARASITIC 10 10 15 8 15
ELEMENTS
0 9% 03=33 DO THE ANTENNA ARRAYS YOU WORK WITH CONTAIN PARASITIC 10 ? 15 8 15
ELEMENTS SERVING aoS DIRECTORS
G 947 03=34 DO THE ANTENNL ARRAYS YOU #ORK W[TH CONTAIN PAKASITIC 10 10 15 8 15
ELEMENTS SERVING AS REFLECTORS
0 948 03=35 DO THE ANTENNA ARRAYS YOU WORK WITH CONTAIN DON'TY 6 6 15 S 0
REMEMBER wHAT xND OF ELEMENTS
U 949 03=36 DO YOU woRK ON UNIDIRECT]ONAL ANTENNAS 13 13 15 9 15
0 950 03=37 DO YOU WORK ON BIDIRLCTIONAL ANTENNAS 1 1 10 11 5
0 951 @3=3R DO YOU WQRx QN DON'T REMEMBER THE DJKECTJONALITY 4 ) 10 L] o
U 952 g3=39 DO YOU woRx wiTH ROTAR ANTENNA ARKAYS s 6 1) 7 5
P 953 pl=01 IN YOUR PRESENT JOB DO YOU WORK W[TW TRANSMISS|ON 52 54 30 S5 50
LINES (TRANSHMISSION LINES ARE OEFINED TO INCLUDE LEADS TRANSMISSION
BETWEEN RECEIVERS AND ANTENNAS, TELEPHONE LEADS, AS WELL LINES
AS Hl1GH VOLTAGE POWER LINES, ¢TCe 0O NOT CONSIDEK
WAVEGUIDES AS TRANSMISSION LIKES ;
P 9%4 pl=U2 DO YOU KgFgR TO OR USE COPPER LOSS OR 12R LOSS 1IN 12 13 0 14 S
TRANSHM[SS|ON LINES
P 955 p1=03 DO YOU REFER TO OR USE SKIN EFFECTS OF HIGH FREQUENCY 14 s 10 15 10
CURRENTS [N TRANSMISSION LINES
P 956 p1=DY DO YOU REFER T0 OR USE RADJATJION LOSS [N TRANSMISSION 21 21 15 21 20
e ANESF . Lo Ll = Ly . :
P 957 pl=0% DO YOU USE OR REFER TO DIELECTRIC LOSS IN 21 22 10 21 20
TRANSN]SSJON | INES
P 958 pl=06 DO YOU USE OR REFER TO LEAKAGE LOSSES [N TRANSHISS|ON 25 2% 20 28 15
LINES
P 959 p1=07 DO YOU WQORK wiTH TWISTED PAIR TRANSM|SSION LINES 18 17 25 19 15
P 960 P1=08 DO YOU WQoRx w]TH TWIN LEAD TRANSMISSION LINES 30 31 25 34 35
P 981 P1=0% DO YOU WORK w|TH OPEN TWO-WIRE TRANSMISSION LINES 9 9 5 1 10
P 962 Pl=10 pO YOU WORKk wWiTH FLEXIBLE COAXIAL CABLE TRANSM]SSION 53 54 s SS 50
LINES
P 963 pl=11 DO YOU WORK wiTH RIGID COAXIAL CABLE TRANSMISSION 18 17 25 20 10
LINES
P 964 pl=12 DO YOU TROUBLESHOOT TRANSMISSION LINES 44 4s 35 4 35
P 965 pI=13 00O YOU ANALYZE VOLTAGE OR CURRENT WAVEFORMS IN 17 17 15 20 10
TRANSHISSION LINES TO QETERMINE THE TYPE OF TERMINATION
(OPEN, SHORTED, CAPACITIVEs INDUCTIVE)
P 966 Pl=14 DO YOU SELECT APPROPRIATE TRANSM]SS]ON LINES 33 33 25 36 35
TERMINATIONS TO ACHIEVE DESIRgD WAVEFORMS
P 967 pl=15 DO YOU USE OR REFER TO SCHEMATIC SYNMBOLS FOR LINE 34 3 30 38 30
TERMINATIONS [N TgrmMS OF CIRCUIT TERMINAT|ONS
¥ 968 pl=lé6 DO YOU MEASURE STANDING wWAVE RATIOS (SR) OF 16 15 30 15 20
TRAMSH|SS|ON | INES
¥ 969 Pl=17 DO YOU CALCULATE STANDING WAVE RATIOS (SWR) OF 9 9 15 9 5
TRANSHISSION LINES
70 p1=18 DO YOU PERFORM THE CALCULATIONS NECESSARY TO 1 bi 10 13 s

ULTEAMINE THE JMPEDANCE AND LENGTH OF QUARTER = WAVELENGTH
HiTeHIMG TRANSFORMERS TO MATCH TRANSMISSION LINES TO LOADS
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. PCY MgmS mESPONDING *yYES* BY SELECTEU GRPS GPauUMT PAGE e
) TASK GROUP SUMMARY
PLRCeNT MEMBERS PERFORMING
) SPC SPC  SPC  SPC  SPC
DY=TSk 15) 152 153 154 5%
) PIUG3 p2-2C DO YQU USE QR KLFER TQ "o" WALL OF WAVEGUIDES 3 3 0 3 s
PlU0y P2«21 DO YOU USE OR REFEN TO CUTOFF FREQUENCY OF waAvEGUIDES “ 9 5 L] 5
PIULOS P2=22 DO YOU USE OR KEFER TO FAEWVENCY=DETERMINING WALL OF 3 3 0 3 5
! WAVEGUIDES
#1006 P2=2) DO YOU USE OR WEFEN TO PUWER=DLTERMINING waLL OF 3 3 L 3 5
WAVe GUIDES
) P1O0Y p2-24 pC YOU USE OR REFER TO ELECTRIC FILLLU BOUNDARY 3 k] 0 3 s
CONDITIONS
PIUOR p2=25 DO YOU USE OR REFER TO MAGNETIC FIELD BOUNDARY 3 3 0 3 5
' CONGITIONS
PlU09 P2=26 DO YOU USE OR REFER TO DPUPLLXER FILLD BOUNDAKY 3 3 0 3 5
CONCITIONS
Plujg P2=47 DO YOU USE OR REFER TO THE GENERAL RULE THAT mMOS) 3 3 1] 3 5

WAVEGUIDES AKE MADE W|TH A *B* wALL SIZE OF o7 WAVELENGTHS
OF THE OPERATING FREQUENCY

PIL11 P2=28 O YQU USE OK KEFER TO THgE GENLRAL RULE THAT MGST wase 2 2 0 2 5
WALLS RANGE FROM o2 TO o5 WAVELENGTHS IN SIZE, wiTH 35

USED AS AN AVERAGE

Plu)2 P2=29 ARE YOU CONCERNED wITH THE MATELRIAL (SUCW AS BRASS) 3 ) 5 3 5
wnicH WAVEGUIDES ARE MADE OF
Plull P2-3GC DO YOU COMPUTE THE LENGTH OF A WAVEGUIDE FOR SPECIFIC 2 2 4] 2 s
' INSTALLATION
P1E1Y p2=31 DO YOU USE THg RIGHY HAND RULE TO DETERMINE THE 3 k) 3 0 3 13
OIKECTION OF PROPAGATIONs DIRLCTION OF ®E® FIELDs OR
) OIRECTION UF *n® FlgELp IN WAVEGUIDES
Pluls P2=32 DO YOU USE OR REFER TO ThE TIME PHASE OF PEAK "E® OR 3 3 0 3 5
*W® LINES IN wAVEGUIDES
PlUls P2-3) pO YoOU MEASURE THE TIME PwHASE OF “E® OR e*ne® | INES |N 3 k) 0 3 s
WAVEGUIDES y o 2
Plul7 pZ=3% po YoU USE OR REFER TO THE SPACE QUADRATURE OF “E® OR 3 3 0 3 5
' *ne LINES IN WAVEGUIDES
PIUIA p2=35 ARE HIGH POWER PROBES USED ON WAVEGUIDES OR CAVITY 2?2 2 0 3 5
RESONATORS YOU WORK W]TH
) PlUIY9 p2=36 ARE LOW POWER PROBES USED ON WAVEGUIDES OR CAVITY 3 2 s 3 s
RESONATORS YOU WORK WITH
PIU20 »2=37 ARE LOOPS USED ON WAVEGUIDES OK CAVITY RESONATORS 3 3 0 3 5
YOou WORK wlTH
P10U2) p2=38 ARE APLRTURES (WINDOWS OR [RISES) USED ON WAVELGUIDES 3 3 5 - ] )
OR CAY]JTY RESQONATORS YOU wORK W] ThH
) P1022 P2<39 ARE DON'T REMEMBER THE KIND OF ENERGY COUPLING USED 1 1 "] 1 S
On WAVEGUIDES OR CAVITY RESONATORS YOU WOKK WITwW
P1023 pZ=40 pO YOU DETERMINE WHERE PROBES SHOULD BE MOUNTED IN 2 2 0 2 5

) WAVEGUIDES OR CAVITY RESONATORS WITHOUT REFERRING TO
TECHNICAL DAT,
PIU2% P2-4%] DO YOU DETERMINE THE POS|T|ONING OF _LOOPS 1N 2 2 0 2 5
AAVEGUIDES CR CaAVITY RESONATORS WITHOUT REFERRING TO
TECHNICAL DAT,
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A 4 v i A W

P! maRS RESPOND|ING *YES® BY SELECTEL GRPS GPSUMT PaAGL )8

TasK  GROUP SuMNARY
PeRcenT MEMBERS PLRFORMING

SPC  SPC  SPC  SPC  sPC

Dr=71Sk IS1 152 153 154 1S5

r1.59 pI=26 DO YOU TUNE PARAMETRIC AnPLIFIENS 3 Ll 0 ) 5

PL1L6O PIe2? DO YOU PERFORM OPERATIONAL CHECKS OF PARAMETRIC 3 9 0 5 s
AMPLIFILRS

PLU6] p3=28 pO YOU TROUBLESHOOT PARA~ETRIC AMPLISF 1ERS 3 4 0 s 5

Plue2 pl=i9 pO YOU REMOVE OR REPLACE COMPLLTE PARAMETRIC 3 . 0 5 S
AMPLIFER

pPlU63 pI=30 DO YOU HEMOVE OR KEPLACE PARAMETRIC AMPLIFIER 3 9y 0 S 5
COMPONENTS

pPluse pl=31 00 YOU |4SPECT MAGNETRONS 2 2 0 3 5

PLIUGS PI3=32 DO YOU CLEAN MAGNETRONS 2 2 0 3 )

PICos £I=33 0O YOU AQJUST MAGNETRONS 2 2 0 3 s

PLO87 pPI=3% DO YOU TUNE MAGNETRONS 2 2 0 3 S

Plusea pl=3S pO YOU PERFORmM OPERATIONAL CHECKS OF MAGNETRONS 2 2 0 J 5

PlueY PI=36 DO YOU TROUBLESHOOT MAGNE TRONS 2 2 0 3 )

PLLTu P3=)37 DO YOU KEMOVE OR REPLACE (OMPLETE MAGNETRON 2 2 [} 3 s

PLlUu7| P3=36 DO YOU RENQVE OR REPLACE MAGNETRON COMPONENTS 2 2 0 3 S

PiC72 p3=39 p0 YOU USE OR REFER TO TWE OPERATING PRINCIPLES OF 3 3 Q 3 5
Two=CaVITY KLYSTRONS COLLECTOR PLATES

Plu7) pI=40 pO YOU USE OR REFER TO THE OPERATING PRINCIPLES OF 3 3 0 3 S
TwO=CAVITY KLYSTRONS CATCHER CAVITIES

PLUTs »3=4] po YOU USE OR KEFER 10 THE OPERATING PRINCIPLLS OF 3 3 0 3 s
TaOo=CAVITY KLYSTRONS CATCHER GHIDS :

#1075 pI=42 DO YOU USE OR REFER TO THE OPERATING PRINCJPLES OF 3 3 0 3 S
TwOeCAVITY KLYSTRONS FEEDBACK LOOPS

Piu7s PI=%3 DO YOU USE OR REFER TO THE OPERATING PRINCIPLES OF 3 3 0 3 s
TwoeCAVITY KLYSTRONS DRIFY SPaCES

PIUT? PI=4Y 0O YOU USE OR REFER TO THE OPERATING PRINCIPLES OF 3 3 0 3 5
TwO=CAVITY KLYSTRONS BUNCHER GRIDS

PLO7R pl=45 pO YOU USE OR REFER TO TWE OPERATING PRINCIPLES OF 3 k] 0 3 S
TWO=CAVITY XKLYSTRONS BUNCHER caVITIES

PIG?9 pl=46 DO YOU USE OR REFER TO THE OPERATING PRINCIPLLS OF 3 3 0 3 3
Two=CaVITY KLYSTRONS CONTROL GR1DS

PIUBO PI=N7 pO YOU USE OR REFER TO THE OPERATING PRINCIPLES OF 3 3 0 3 s
TwO=-CcaVITY KLYSTRONS CATHODES

PIUB] pI=-%8 DO YOU USE OR REFER TO THE OP 2ATING PRINCIPLES OF 4 ] 5 S 5
ReEFLEY KLYSTRON REpPELLER (REFLECTOR) PLATES

PIC82 pI=49 DO YOU USE OR REFER TO THE OPERATING PRINCIPLES OF L} 4 5 s 5
REFLEX KLYSTRON GR|DS

PIUB3 pI=50 DO YOU USE OR REFER TO THE OPERATING PRINCIPLES OF 4 4 0 S 5
REFLEX KLYSTRON GRID CAVITY GaPS

PiCBY pI=5] DO YOU USE OR REFER TO THE OPERATING PRINCIPLES OF 4 4 s S 5
REFLEX XLYSTRON RESONANT CAVITIES

pP1085 pI=52 00 YOU USE OR REFER TO THE OPERATING PRINCIPLES OF “ “ 5 5 5
REFLEX KLYSTRON MAGNETIC COUPLING LOOPS

PiU8s PI=53 pO YOU USE OR REFER TO Tng OPERATING PRINCJPLES OF 4 4 s H s

) REFLEX KLYSTRON FILAMENTS
#1U87 »3=5¢ pg YOU USE OR REFER 7O TAE OPERATING PRINCIPLES OF 4 4 5 S 5

HifLEX KLYSTRON CATHODES
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: PCT MakS RESPOND NG *YES' BY SELECTED @RPS WPSUM? PAGE 40
TASA GROUP SUMMARY
PLRCgNT MEMBERS PELRFORMING
) sPc  SPc  SPC  SPC  SPC
! DYy=15k 15) 152 153 154 155
) 116 gi=C7 DO YQU DETERMINE THE STATE UF LACH FLIP=FLOP OF A 13 13 15 12 5
SHIFT REGISTER AFTER A SPECIFIFO NUMBER OF SHIFY PULSES
—  WAYL PASSED
) Wil17 g2=C1 pO YOU woRrk wiTh DIGITAL COUNTERSy, REGISTERS, OR 21 2) 20 15 40 9
w.oz»nn DEVICES IN YOUR PRESENT JOB
<1118 52-02 pO YoU USg OW REFEN TO peLAY LINES 20 2) 10 le 3s
) w119 42-03 DO YOU USE OR NEFER TO MAGNETIC CORES 8 9 0 8 10 STORAGE DEVICES
w1120 ¢2-0% DO YOU USE OR REFER YO MAGNETIC DRUMS 6 7 0 6 5
Gll21 32-05 DO YOU USE OWR REFER TO MAGNETIC TAPES 17 16 20 13 15
' «i122 ,2-06 pO YOU USE OR RLFEWN TO ACCESS TIME OR SPEED OWR ) 10 0 8 5
. xn-xor< M<vanm
t Wl123 ,2-07 pO YOU USE OR RFFER TO WORD CAPACITY OF MEMORY 7 8 1 6 5
' SYSTELmS
L1294 ,2-08 DO YOU USE OR KEFER TO VOLATILITY OF MgMORY SYSTiMS s . 0 6 5
wil2% ;2-C9 PO YOU uUSg OR REFER TO L0GIC SYMBOL OF DELAY LINES 9 10 ¢} 9 s
) «hl2e 43=01 IN YQUR prgSENT JOBs DO YOU WORK WITH pDIGITAL-TO= 9 L] 10 5 10
ANALOG 1D/A) CONVERTERS, ANALOG=TO=UIGITAL (A/D) p DIGITAL TO
CONVERTERS, OR BINARY=TO=DECIMAL READOUT (ONVERTERS ANALOG CONVER
) Wl127 4302 DO YOU CoMPUTE OUTPUT VOLTAGES FOR ELECTROMECHANICAL . . s 5 5 ERTERS
DIGITAL=TO=ANLALOG (D/a) CONVERKTERS FOR GIVEN INPUT
VOLTAGES
wl128 32)-U3 DO YOU USE OR REFER T0 THE GENEWAL RULE THAT THL P 7 5 5 B
COUNT IN ELECTROMECHAN[CAL DIGITAL=TO=ANALOG (D/A) 3 L
CONVERTERS |S DETERMINED BY ADDING THE DENOMINATORS OfF THE
' RESISTORS )
wi129 g3-09 pO YOU CoMPUTE ANALOG VOLTAGES FOR GIVEN BINARY b 8 0 5 5
COUNTS [N ELECTRONIC DIGITAL=TO=ANALOG (D/A) CONVERTERS
) «l130 53-05 DO YOU PERFORM SAMPLE FUNCTION TASKS ON VARJABLE TIME ’ 7 5 5 5
ANALOG=TO=DIGITAL (A/D) CONVERTER CIRCUITS
Wwil31 43=06 DO YOU PEHFORM HOLD FUNCTION TASKS ON VARIABLE TIME 7 7 5 5 5
) ANALOG=TO=DIGITAL (A/D) CONVELRTEW CIRCUITS
%1132 @3=07 DO YOU PERFORM COMPARE FUNCT|ON TASKS ON VAR |ABLE 6 7 0 s S
TIME ANALOG=To=DIGITAL (A/D) CONVERTER CIKRCUITS
) wlld1 53-06 pO YOU PERFORM DIGITIZE FUNCTION TASKS ON VARJABLE ? 7 5 5 s
TIME aNALOG=To=pIGITAL (A/D) CONVERTER CIRCUITS
w1134 9309 00 YoU PeRFORM DON'T REMeMBER wh]CH FUNCTION TASKS 3 2 5 2 (1}
) ON VARIABLE T|HE ANALOG=TO=DIGITAL (A/D) CONVERTER
CIRCUITS
«!1138 33=10 0O YOU USE OR REFER TGO SAMPLE FUNCTION OF A/p 7 7 10 5 S
) CONVERTERS
@l136 43=11 DO YOU USE OR REFER TO HOLD FUNCTION OF A/D 7 7 10 ) s
CONVERTERS
) Wwi137 g3-12 pO YOU USE OR REFER TO COMPARE FUNCTION OF A/D 7 ? 10 5 5
CONVERTERS
«1138 ¢3=-13 pO YOU Usg OR RLFER TO DIGITAL FUNCTION OF A/D ’ ? S s 5
COUNVERTERS
«1139 _3-14 pO YOU PrxpORM ANY TaSKS ON MECHANICAL ANALOG=TO- 3 4 "] ) 5

0161TAL 1A/7D) CONVERTERS
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. . tr<xr:mnrmsomo_zr.<rm.c<mnrnn4nuazvm r1mcx~v>on:~
) TASK GROUP SUMMARY
PERCENT HEMBERS PERFORMING

) SPC SPC SPC  SPC  sSPC
DY=TSk 15] 152 153 154 %5

! TL169 11=11 D0 YoU USE OR REFER TQo FAR RLGION
71170 71212 pO YOU USE OR REFER TO INTERMEULIATE REGION
T1421 Ti=13 DO YOU USE OR REFER TO NEAR REGION
' TI172 1l=19 DO YOU USE OR REFER TO M]ICRON
Ti17) 1i=15 po YOU USE Ok REFER TO GKAY HODIES
TI174 T1=16 DO YOU USF OR REFER TO BLACK BUDIES
' 11175 T1=17 po YQU USE Ok REFER TO ARSORPTION
TI176 11=18 DO YOU USE OR REFER TO SCATTERING
T1177 til=19 QO YOU USE OR REFER TO ARSOLUTE ZgRo
) 11178 T1=20 D0 YOU PERFORM TASKS ON RLITZ
T1179 11=21 DO YoU PERFORM TASKS ON TARGET BUTTONS
11180 11=22 pO YOU PERFNRM TaSxS ON ¢RECTOR LENSES
Ti18) 11=23 DO YOU PER;ORM TASKS ON CULAR LENSES
11182 712249 pO YOU PgRFORM TaSxS ON (ORRECTION LENSES
TIIB3 T1=25 DO YQU PERFORM TASKS ON FILTERS
11184 T1=26 p0O YOU PERFORM ToSKS On SPHERJCAL MIRRQRS
PER 1 S M]RRORS

N o= o= e = e r = D COC OO C O~

W ON-—-=CCO0=-=C0=0~—
ojccoccoooococoOOOO

T1187 12=02 DO YOU [NSPECY LASER SYSTENS
T1i88 12=03 pO YOU CLEAN LASER SYSTENMS
! T1189 12-0% DO YOU OPERATE LASER SYSTEMS
11190 12-0%5 90 YOU QPERATE LASER SYSTEMS =¥
Til91 Y2-06 DO YOU TROUBLESHOOT wWIRE CONNECTIONS OF
) LASER SYSTEMS
Til92 72=07 50 YOU TROUBLESHOOT MAJOR ASSEMBLIES OF LASER
SYSTENS
) Ti193 12=08 pO YOU TROUBLESMOOT TO COMPONENT PARTS OF LASER
SYSTEMS
TI194 12=09 pO YOU RgMOVE OR REPLACE MAJOR ASSEMBLIES OF LASEN
i SYSTEMS
11195 12-10 pO YOU REMOVE OR REPLACE COMPONENT PARTS OF LASER
SYSTEMS
) T1196 T2=11 DO YOU USE OR REFER TO ANGSTROMS (A)
T1197 12=12 Do YoU USE OR REFER T0 E_ECTRON ENERGY LEVELS
1ii9g 1213 p0 YoU USE OR REFER TO GROUND STATE
71199 12=14 pO0 YOU USE OR REFER TO EXCITED STATE
T1200 t2-15 pO YOoU USE OR REFER 10 PackET OF RADJATION
T1401 T2=16 DO YOU USE OR REFER TO PHOTONS
) 11202 1217 p0 YoU USE OR REFER TO SPONTANEOUS EMISSION
T1403 12=18 pO YOU USE OR REFER TO STIMULATED EMISSION
11204 12Z=-19 po YoU USE OR REFER TQO CONERENCE OR [NCOHERENCE
| Tl405 12=20 pO YOU USE OR REFER TO INVERSION LEVEL
Ti406 12=21 DO YOU USE OR REFER TO MONOCHROMATIC
71207 7v2-22 pO YOU WoRK W] TH ACT|VE MATER]ALS
11208 12=23 p0 YOU wWgRk WITH PUMPING SOURCELS
11209 72=24 po YOU wyRKk w]TH fFULL SILVERED (1008 REFLECTIVE)
M| RRORS

LASERS
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PCT »aRS RESPONDING *YES® BY SELECTED GRPS GPSUM7? PAGE 44

) TaSK GROUP SUMMARY
PLRcgnT MEMBERS PERFORMING

¥ SPc  SPC SP( SPC SPC

m Dy=T5k 151 152 153 154 5%
i\
| ) Uld49 yl=le DO YQU PERFOKM TASKS QN [NPUT DEVICES 1 [} 0 ] 0
, Ul25¢ ulely DO YOU PEeRFOKM TASKS ON STOWAGE DEVICES 0 0 0 0 0
UI2S1 ul=18 DO YOU PERFORM TASKS ON ARITHMLTIC SECTIONS 0 o 0 0 («}
} Ulesz ul=19 nO YOU PERFORM TaASKS ON cONTROL SECTIONS 1 1 0 1 0
LUL253 ul=20 DO YOU PERFORM TASKS ON QUTPUT DEVICES X Fi 2 0 3 0
Ul<Se yli-2) You ] TASKS ON FQWER SUPPLIES A & 1] 3 (7}
) ulZ56 u2=01 DO YOU USE DECIBELS TO EXPRESS AMPLIFICATION AND $6 85 60 54 50
ATTENUATION
UleSe u2=G2 DO YOU USE LOGARITHMS TO COMPUTE OUTPUT POWER [N 13 14 0 14 10 DB AND POWER
) DECIBELS RATIOS
Lid57 u2-C) PO YOU USE LOGARITHMS TO cOMPUTE ATTENUATION [N » 13 18 0 14 10
; DECIAELS
) Ule58 L2=CY4 DUMMY Task To IDENTIFY [ CUMBENTS WHU PERFORMED 3 3 0 5 0

N0 TASKS
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