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PREFACE

This report presents a summary of the results of a detailed Air
Force Electronic Principles Survey of the Missile Warning and Space
Surveillance Sensor Repair Systems Specialty , AFSC 309X0.

The E lectron ic Pr inc ipl es Inven tory (EPI)  was developed by
Major Thomas J. O~Connor and Mr. Hendrick W. Ruck and the survey datawere analyzed by Captain Thomas E. Ulrich. All are members of the
Occupational Survey Branc h, USAF Occupational Measurement Center,
Lacklan d AFB , Texas.

Computer programs for analyzing the data were desi gned by
Dr. Raymond E. Chr i sta l , Occu pa tional an d Manpower Researc h D i v ision ,
Air Force Human Resources Laboratory (AFHRL), and were written by the
Project Analy sis and Programming Branch , Compu tati onal Sc iences
Division , AFHRL .

stri on o is r is e on eq est to the USAF
0cc io 1 M s eme enter, ntion the , ional
Su ye anch ( ), Lac l and AFB , Texas 78236.

This report has been reviewed and is appr~

JAMES A. TURNER , JR. , Colone l , USA F WALTER E. DR I SK I LL , Ph .D.
Commander Chief , Occupational Survey Branch
(JSAF Occupational Measurement Center USAF Occupationa l Measurement Center

3

lit - 
...r . . : . . . ...-.-~~I. — —-~~~~ 

_MJ:.Mgg.d.~ ~~~~~~~~~~~~



PIUI U Ur~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— . -

~
--.--. - 

~— —..---.--~— 
~~~~~~~~~

I

MISSILE WARNING AND SPACE SURVEILLANCE
SENSOR REPAIR
AFSC 309X0

IN T RODUCTION

This report summarizes the results of the administration of the
Electronic Principles Inventory to dirmen assigned to Missile Warning
and Space Surveillance Sensor Repair Systems Specialty (AFSC 309X0).
The data for this report were collected during the period April through
Jul y

report describes: (1) development and administration of the
survey instrument; and (2) electronic principles used by DAFSC 5-skill
l evel personnel assigned to selected major commands, ~~~

DEVELOPMEN T OF THE ELECTRONIC PRINCIPLES INVENTOR Y (EPI)

The EPI was developed by personnel from the Occupational Survey Branch
who were well qualified in theoretical physics and electronics , as we ll as
i n tas k anal ysis an d survey develo pment . Over 300 ma i ntenance personnel
from SAC , TAC, ADC , MAC , and AFCS participated in the development of the
inventory . Representing the five ATC training centers, electron ics
experts who avera ged 12 years of ma i n tenanc e exper i ence an d 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
i tems in 62 subject matter areas covering all electronic principles
training given at the five ATC technical training centers. Table 1
l ists the 62 subject areas.

ADMINISTRATION

The Electronic Principles Inventory was administered by mail to AFSC
30950 airmen worldwide . Responses from 60 individuals represented 63
percent of the total of all AFSC 30950 personnel . There are 96 AFSC 30950
airmen assigned , all in the CONUS , 95 of them ass igne d to ADCOM. They are
divided into two shreds, 60 30950A personnel and 36 30950B personnel.

APPROVED FOR PUBLIC RELEASE ; DISTR IBUTION UNLIMITED
4
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TABLE 1

EPI SUBJECT AREAS

BEGINNING
SEQUENCE OF ITEM GPSIJM
SUBJECT AREAS SUBJECT A:~EA TITLE NUMBER PAGE NUMBER

1 MATHEMATICS A l 2
2 DIRECT CURRENT AND VOLTAGE A15 2
3 RESI STANCE A24 2
4 MULTIMETER USES B52 3
5 ALTERNATING CURRENT B61 4
6 INDUCTORS AND INDUCTIVE B67

REACTANCE 4
7 CAPACITORS AND CAPACITIVE C92

REACTANCE 5
8 TRANSFORMERS C128 6
9 MAGNETISM C171 7

10 RCL CIRCUITS D185 8
11 SERIES AND PARALLEL RESONANCE D229

(TIME CONSTANTS) 10
12 FILTERS D239 10
13 COUPLING E261 11
14 SOLDERING E273 11
15 RELAY S E29~I 12
16 MICROPHONES F314 12
17 SPEAKERS F327 13
18 OSCILLOSCOPES F342 13
19 SEMICONDUCTOR DIODES G354 13
20 TRANSISTORS G404 15
21 TRANSISTOR AMPLIFIERS G428 16
22 SOLID—STATE SPECIAL PURPOSE

DEVICES H477 19
23 POWER SUPPLIES H483 19
24 OSCILLATORS H512 19
25 MULTI VIBRATORS 1539 20
26 LIMITERS AND CLAMPERS 1555 21
27 ELECTRON TUBES 1565 21
28 ELECTRON TUBE AMPLIFIERS J609

AND CIRCUITS 22
29 SPECIAL PURPOSE ELECTRON J6 16

TUBES 23
30 HETERODYNING , MODULATION , AND J632

DEMODULATION 23
31 AM SYSTEMS K638 23
32 FM SYSTEMS K666 24
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TABLE 1 (C;ONTJ4UED)

EPI SUBJECT AREAS

BE G INNING
SEQUE NCE OF ITEM GPSIJM
SUBJECT AREAS SUBJECT AF~EA TITL E NUMBER- PAGE NUMBER

33 NUMBERING SYSTEMS K685 25
34 LOGIC FUNCTIONS L695 25
35 BOOLEAN EQUATIONS L708 26
36 COUNTERS L733 27
37 TIMING CIRCUITS M757 27
38 USE OF SIGNAL GENERATORS M769 28
39 MOTORS AND GENERATORS M779 28
40 METER MOVEMENTS N808 29
41 SATU RABLE REA CTORS AND N818

MAGNETIC AMPLIFIERS 29
42 WAVESHAPING CIRC U ITS N834 30
43 SINGLE SIDEBAND SYSTEMS 0845 30
44 PULSE MODULAT I ON SYSTEMS 087 5 31
45 ANTENNAS 0914 32
46 TRANSMISSION LINES P953 34
47 WAVEGUIDES AND CAVITY P984

RESONATORS 35
48 MICROWAVE AMPLIFIERS AND P 1034

OSCILLATORS 37
49 REGISTERS Qull O 39
50 STORAGE DEVICES Q1117 40
51 DIGITAL TO ANALOG CONVERTERS Q1126 40
52 PHANTASTRONS Q1140 41
53 SCHMITT TRIGGERS R1141 41
54 CABLE FABRICATION Ri144 41
55 INPUT/OUTPUT DEVICES 51146 41
56 PHOTO SENSITIVE DEVICE S S1149 41
57 SYNCHRONOUS VIBRATIONS S1150

( CHOPPER CIRCUITS ) 41
58 INFRARED 11159 41
59 LASERS T1 186 42
60 DISPLAY TUBES 11220 43
61 PROGRAI4IING UI 234 43
62 DB AND POWER RATIO S Ui 255 44
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PRESENTATON OF RES ULTS

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 lists the three 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 referr i ng to the Appendi x page num ber as l i sted i n Ta ble 1. For example ,
the Trans formers area resul ts are gi ven on page 6 of the GPS UM. The
percentage of survey respondents indicating use of specific electronic
pri nciples ranged from high in areas such as Soldering (pp. 11— 12) and
Oscilloscopes (p. 13) and Power Supplies (p. 19) to low in areas such
as Infrared (pp. 41-42) and Display Tubes (p. 43). In addition , some
areas appear to discriminate between 3O950A and 30950B, suc h as Osc il la tors
(pp. 19-20), Counters (p. 27) and Single Sideband (p. 30). Additional
AFSC 3O9X0 data can be obtained upon request to the Chief , Occu pational
Survey Branc h (OMY).
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