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materials for a secondary/postsecondary level course in electronic
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curriculum development in a civilian setting. Prerequisites are the
previous blocks. This block on microwave devices and soldering
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and cavity resonators (6 hours), microwave amplifiers and oscillaters
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MILITARY CURRICULUM MATERIALS

The military~developed cu¥TiculUm materials in this course
package were selected by the National Center for Research in
Vocational Education Military Curriculum Project for dissem-
ination to the 8ix regional curriculum coordination Centers and
other instructional materials agencies. The purpose of
disgeminating these courses was to make curriculum materials
developed by the military Mmore accesSible to vocational
educators in the civilian setting.

The course materials were acguired, evaluated by project
staff and practiticners in the field, and prepared for
dissemination. Materials which were Specific to the military
were deleted, ocopyrighted materialg Were either Gmitted or appro-
val for their use was obtained. These course packages contain
curriculum resource materials which can be adapted to support
vocational instruction and curriculum development.
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Materials for
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The National Center
Mission Statement
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The National Center for Research in
Vocational Education’s mission is to increase
the ability of diverse agencies, institutions,
and organizations to solve educational prob-
lems relating to individual career planning,
preparation, and progression. The National
Center fulfills its mission by:

Information and Field
Services Division
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The National Center for Research
in vocational Education

Generating knowledge through research

Developing educational programs and
products

Evaluating individual program needs
and outcomes

Installing educational programs and
products '

Operating information systems and
services

Conducting leadership development and
training programs

FOR FURTHER INFORMATION ABOUT
Military Curriculum Materials
WRITE OR CALL
Program Information Office
The National Center for Research in Vocational
Education
The Ohijo State Unlversity
1960 Kenny Road, Columbus, Ohig 43210
Telephone: 614/486-3656 or Toll Free 800/
848-4815 within the continental U.S.
{except Ohio)




Military
Curriculum Materials
Dissemination ils...

an activity 1o increase the accessibility of
military-developed curriculum materials 10
vocational and technical educators.

This project, funded by the U.S. Qffice of
Education, includes the idemification and
acquisition of curriculum materials in print
form from the Coast Guard, Air Force,
Army, Marine Corps and Navy.

Access to military curriculum materials is

provided through a "Joint Memorandum of
Understanding’’ between the U.S. Qffice of
Education and the Department of Defense.

The acquired materials are reviewed by staff
and subject matter specialists, and courses
deemed applicable to vocational and tech-
nical education are selected for dissemination.

The Nationai Center for Research in
Vocational Education is the U.S. Qffice of
Education’s designated representative to
acquire the materials and conduct the project
activities,

Project Staff:

Wesley E. Budke, Ph.D., Director
National Center Clearinghouse

Shirley A. Chase, Ph.D.
Project Director
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What Materials
Are Available?

One hundred twenty courses on microfiche
{thirteen in paper form} and descriptions of
each have been provided 1o the vocational
Curriculum Coordination Centers and other
instructional materiais agencies for dissemi-
nation. *

Course materials include programmed
instruction, curriculum outlines, instructor
guides, student workbooks and technical
manuals.

The 120 courses represent the following
sixteen vocational subject areas:

Food Service
Health
Heating & Air
Conditioning
Machine Shop
Management &
Supervision
Meteorology &

Agriculture
Aviation
Building &
Construction
Trades
Clerical
Qccupations
Communications
Drafting Navigation
Electionics Photography
Engine Mechanics Public Service

The number of courses and the subject areas
represented will expand as additional mate-
rials with application to vocational and
technical education are identified and selected
for dissemination.

How Can These
Materials Be Obtained?

Contact the Curriculum Coordination Center
in your region for information on obtaining
materials {e.g., availability and cost). They
will respond to your request directly or refer
you to an instructionai materials agency

closer to you,

CURRICULUM COORDINATION CENTERS

EAST CENTRAL
Rebecca 5. Douglass
Director

100 Nofth First Street
Springfield, IL 682777
217/7820759

MIDWEST

Robert Patton
Director

1515 West Sixth Ave.
Stillwater, OK 74704
405/377-2000

NORTHEAST

Joseph F. Kelly, Ph.D.
Director

225 West State Street
Trenton, NJ 08625
609/292.6562

NORTHWEST
William Daniels
Director

Building 17
Airdustrial Park
Olympia, WA 98504
206/763-0879

SOUTHEAST

James F. Shill, Ph.D.

Director

Mississippi State University
Drawer DX

Mississippi State, MS 39762

601/325-2510

WESTERN

Lawrence F. H. Zane, Ph.D.
Director

1776 University Ave.
Honolulu, H1 96822
808/048-71834
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Course Description

This block is the tenth of a ten-block course providing training in electromic principles, the use of basic test eduipment, safery practices, circuit analysis,
soldering, digital techniQues, microwave principles and troubleshooting basic circuits. Prerequisites to this block sre Blocks ) through 1X cavering

DC circuits, AC circuits, RCL circuits, solid state principles, solid state power supplies and amplifiers, solid state wave generating and wave shaping
circuits, digwal techniQues, the principles and application of electron tubes, and transmitting and receiving systems. Block X—Microwave Devices and
Soldering contains five modules covering 27 hours of instruction over waveguides; cavity resonators; amplifiers; oscillators; soldering tools, inaterials
and procedures; and labricating multiconductor and coaxial cables. The module topics and respactive hours follow:

Module 74 — Waveguidas snd Cavity Resanators {6 hours)

Module 78— Microwave Amplifiers and Oscillztors {® hours)

Module 76  — Soldering Tools and Materials {3 hours)

Module 77 - Soldering and Desoldering Procaduves {7 hours)

Module 78 — Multiconductor and Coaxial Cable Fabrication {3 hours)

This block contains both teacher and student materials. Printed instructor materials include a plan of instruction detailing the units of instruction,
duration of the lessons, criterion abjectives, and support materials needed. Student materials consist of a student text used for all the modules; five
guidance packages coOntaining oblectives. assignments. review exercises and answers for each module; and a digest of modules 74 through 78 for students
who have background in these topics and Only need to review the Maior points of instruction-

This material is designed for seil- or group-Paced instruction to be used with the preceding nine blocks. Most of the materials can be adapred lor
individualized instruction. Some additional military manuals and commercially produced texts are recommendad as refarences but are not provided.
Audiovisuals suggested for use with the entire course consist of 143 videotepes which are not provided,

‘ II HE CENTER HOR VOCATIONAL EDULATION .
%) /1:|| KRl Hart 1tk m.".'f
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DEPARTMENT OF THE AIR FORCE PLAN OF 1INSTRUCTION 3AQR30020-1
USAF Sch of Applied Aerosp Sci (ATC) 6 November 1975
Keesler Afir Force Base, Mississippi 39534

FOREWORD

1. PURPOSE: This publication is the plan of instruction (POIL) when the
pages shown on paye A are bound into a single document. The POI pres-
cribes the qualitative requirements for Course Number 3AQR30020-1, Elec-
tronic Principles (Modular Self-Paced) in terms of criterion objectives
and teaching steps presented by modules of instruction and shows duration,
correlation with the training standard, and support materials and
guidance. When separated into modules of instruction, it becomes Part I
of the lesson plan. This POI was develooed under the provisions of

ATCR 50-5, Instructional System Development, and ATCR 52-7, Plans of
Instiuction and Lesson Plans.

2, COURSE DESIGN/DESCRIPTION. The instructional design for this course

is Modular Scheduling and Self-Pacing; however, this POI can also be

used for Croup Pacing. The course trains both non-prior service airmen
personnel and selected re-enlistees for subsequent entry into the equipment
oriented phase of basic courses supporcting 303XX, 304X¥, 307xX, 309XX and
J28XX ATSCs. Technical Training includes electronic principles, use ¢f
basic test equipment, safety practices, circuit analysis, soldering. digital
techniques, microwave principles, and troubleshooring of basic circuits.
Students assigned to any one course will receive training only in these
modules needed to complement the training program in the equipment phase.
Related training includes traffic safety, commander’s calls/briefings and
end of course appointments.

3. TRAINING EQUIPMENT. The number shown in patentheses after ecuipment
listed gs Training Ecuipment under SUPPORT MATERIALS AND GUIDANCE 4s the
planned number of students assigned to each equipment unir.

4. REFERENCES. This plan of fnstruction is based on Course Training
Standard XE52-3AQR30020-1, 27 June 1975 and Course Charc 3AQR3IN020-1,
27 June 1975.

F¥OR THE COMMAMNDER

Commander
Tech Tng Cp Prov, 3395th

OPR: Tech Tng ¢p Prov, 3395th
DISTRIBUTION: Listed on Page A
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PLAN OF INSTRUCTION/LESSON PLAN PART |

NAME OF INSTRUCTOR COURSE TITLE

Electronic Principles

e e e

BLOTK NUMBER x BLOCK TITLE
Microvave Devices and Soldering

COURSE CONTENT 2 DURATION
(Hoyes)

tavepuides and Ca-ity Resonators (iodule 74)

6
(5/1)

a. Given a list of statements on waveguides, select the One
that descriles the physical appearance of waveguide sections.
CTS: Ja Meas: W

(1) Definition.

(2) Basic types.
(a) Rectangular.
(b) Circular.

L. Given a list of statements on waveguides, select the Unes
tnat describe the electrical characteristics., CTS: %a Meas: W

(1) Waveguide development.

(a) Two wire line.

(b) Two vire line with a quarter wave stub.

(¢) The half vave frame.

(d) Frequency and power determining factors.
1 Wall designation.
_2_ Frequency determining.
_3_ Power determining.

(e) Wvaveguides versus transmission lines.

SUPERVISOR APPROVAL OF LESSON PLAN (PART
SIGNATURE DATE SIGNATURE

PLAN DOF (NSTRUCTION NO. OATE PAGE NO.
AQR30020-1 L, Decemoer 1975 %5

REPL A '
ATC  FOAM 133 ATC Reester g-1020 ot CES ATC FORMS 337. MAR 73, AND 770, AUG 72, wHICH wiLL BE
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PLAN OF INSTRUCTION/LESSON PLAN PART | {Contination Sheet)

COURSE CONTENT

1l  Physical.

_2_ ELlectrical.

(2) Waveguide energy propagation.

(a) Electromagnetic energy.
Eends.
Twists.
Flexible gections.
Choke joints.

¢. Given a list of statements, select those that describe the advantagss
of pressurizing waveguide systems. CTS: 9a Meas: W

(1) Waveguide pressurization.
(a) Purpose.
(L) Gases used.

de Given the diagram of coupling devices in a waveguide system, identify
the various types. Probe; Loop; Aperture; CTS: 9a Meass: W

(1) Operational characteristics.
(a) E field.
(t) H field.

e. Given 1llustrations of a directional coupler and a bidirectional coupler,
match each illustration with the statement that describes the purpose of each.
CTS: Qa Meas: W

(1) Operation.
(a) Incident wave.
(b) Reflected wave.

fo Glven an 1llustration of a simple parallel duplexing system and a list
of related statements, select the statement that describes the purpose of the
duplexer. CTS: Qa Meas: W

(1) Purpose.

(2) Operation.

PLAN QF INSTRUCTION NOD, DATE PAGE NO.

5AQR30020-1 December 1975 al
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PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuction Sheet}

COURSE CONTENT

(a) Transmit.
{(b) Receive.

r. Given statements concerning resonant cavities, select the statement
that describes capacitance, inductance, and volume tuning. CTS:_9b Meass W

(1) Advantages.

(2) Development.
{(a) Freguency.
1 Size.

2 Shape.

(L) Fields.
1 E field.
2 H field.
(c) Coupling.
1 Probe.
-2 Loop.
2 Vindow.
Tuning.
Ll Capacitive.
_2_ Inductive.
> Volume.
SUPPORT MATERIALS AND GUIDANCE
Student Instructional Materials
Y ¥P~-GP-7L, Waveguides and Cavity Resonators
FEP=-8T-X, Microwave Devices and Soldering

3 P-110
“}.P-ST/Digests (Modules 74-76)

audio Visual Alds
TVK Z0-95L, Waveguides
TVK 20-955, Cavity Resonators

FPLAH OF INSTRUT TION HO.
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PLAN OF INSTRUCTION/LESSON PLAN PART ! (Continvotion Sheet)

COURSE CONTENT

Traininy Methods
Discussion (5 hrs) a.nd/or Programmed Self Instruction
CTT Assignment (1 hr)

Instructional Guidance

Assign specific objectives to be covered during CTT time in KEP-GP-7L. Students
need to be shown the need for the devices discussed in this module. The purposes
of the directional and bidirectional coupler are frequently missed and should
therefore be given more emphasis. The Audiovisual tapes provided are fairly
descriptive. Considerable research is recommended in this area to handle the
frequent number of guestions asked.

PLAM OF INSTRUCTION NO.

3AQR30020-1 AL December 1975 ' °F "6
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PLAN OF INSTRUCTION/L.ESSON PLAN PART |

MHAME OF \1HSTRUCTOR COURSE TITLE . . .
Electronic Principles

L

BLOCK NUMBER BLOCK TITLE
XL Microwave Devices and Soldering

COURSE CONMTENT 2 DURATION
(Houra)

-~

2. Microvave Amplifiers and Oscillators (Module 75) 8
(6/2)
a. Given a list of statements and a schematic diagram of a two- (1.5)

cavity klystron amplifier, select the statement. that describes the
operation. CTS: Q¢ Meas: W

(1) vVacuum tube limitations.
(a) Interelectrode capacitance.
(b) Lead inductance.
(¢) Electron transit time.
(d) RF lnsses.
(2} Velocity modwlation.
(a) Define.
(o) Electron movement in electrostatic field.

1l Gains energy.

2 Gives up energy.

-

_-_ cunching action.
(c¢) Extracting energy from bunched electrons.
(_) Construction of two cavity lkdystron amplifier.
(a) List component parts.

(L) Purpose of component parts.

SUPERVISOR APPROV AL OF LESSON PLaN {PART Il}
SIGMATURE ] DaATE | $IGH ATURE

PLAN QF (NSTRUCTION NO.

ZAQRZ0020-1 E‘Bécember 1975 P‘6E65L
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PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuation Sheet)

COURSE CONTENT

(4) Klystron amplifier.
(a) Buncher grid action.
(k) Drift space action.
(¢} Catcher cavity action.

(5) Klystron oscillator.

(a) Compare oscillator with amplifier.

(L) Operation.

t. Given a list of functions and a schematic diagram of a reflex

lklystron, match each function vith its appropriate part. CTS: 9e
Meac: W

(1) Component parts.
(a) Location.
(b) Purpose.
(2} Operation,
(a) Velocity modulation.
(L) Repelling action.
(¢) Feedback.
¢. Given a list of functions and a schematic diagram of a
travelin;' wave amplifier, match each function witi its appropriate
part. CTS: 9c Meas: b
(1) Advantages.
(2) Component parts.
(a) Location.
(b} Purpose.
() Operation.
(a) Dunching.
(i) Amplification.

(¢} Prevention of feedback.

—

PLAM OF INSTRUCTION NO. DATE PAGE NO,
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PLAN OF INSTRUCTION/LESSON PLAN PART 1 (Continvation Sheet)

COURSE CONTENT

d. Given a list of statements and a schemztic diagram, select (1.5)
rtiggf;c :i[‘-;at descrie the operation of a parametric amplifier. CTS: Zc
(1) Advantages.
(2) iasic operation.
(a) Pump fregquency.
() Varying capacitance.
1 Junction diode.
_2_ Varactor.
(.) Nondegenerative type.
(a) Component parts.
1 Location.
_2. Purpose.
(n) Operation.
1 Input frequency.
2 _ Signal cabity.

. Idler cavity.
_L  Output signal.
(%) Up-Converter.
(a) Component parts.
1 Location.
2 Purpose.
(1.) Operation.
Input frequency.
Signal cavity.

Idler cavity.

L
2
—
A

Cutput frequency.

PLAN OF INSTRUCTION NO. DATE PAGE wO,
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PLAN OF INSTRUCTION/LESSON PLAN PART | {(Continvation Sheet)

COURSE CONTENT

¢. Given a list of statements and a schematic diagram, select (1)
those that describe the operation of a megnetron. CTS: 3¢ Meas: W

(1) Purpose.
(2) Construction.
(a) Description of component parts.
(1) Purpose of component parts.
{.) Operation
{a) Fields,
1l AC.

2 DC.

o Magnetic,
(b) Field interaction on electron

1l Cycloidal paths.

.2 Electron bunching.

. TFeedback

{¢) Coupling methods.
(d) Typical application
_. Measurement and Critique (Part 1 of 2 parts)
a, Measurement test
b, Test critique
SUPPORT MATERIALS AND GUIDANCE
Student Inctructional Materials
KP-GP-75, Microwave Amplifiers and Oscillators
) P=CT=X
LiP=110

Audio Visual Aids
TVK 20-91., HMagnetronc

" .0=-956, VHF and Microwave Oscillators

PLAN OF INSTRUCTION NO.

. ] DATE . PAG 0.
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PLAN OF INSTRUCTION/LESSUN PLAN PART 1 {Continuation Sheet)

COURSE CONTENT

Trainins Methods
Discussion (6 hrs) and/or Programmed Self Instruction
CTT Assirmment (2 hrs)

Instructional Guidance

Make specific objective assignments to be completed during CTT time in KEP-GP-75.
Velocity modulation is the tasic concept that is used im the discussion of the
majority of devices contained in this module. The process of varying the speed of
clectrons in order to oltain bunching needs to be explained to the student in
detail. The audio visual aids listed for this module provide a comprehensive
coverare of all devices except the parametric amplifier. The concept of achieving
voltare rain in the parametric amplifier circuit is vague for many students.
Revicr the operation of the varicap (varactor diode). Inform students that part
one of the measurement test covers modules 74 and 75. .

PLAN OF INSTRUCTION NO.
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PLAN OF INSTRUCTION/L ESSON PLAN PART |
NAME OF INSTAUCTOR COURSE TITLE
Electronic Principles
BLOCK HUMBER 6LOCK TITLE
X Microwave Devices and Soldering
! COURSE CONTENT 2 OURATION
(Hours}
4, Soldering Tools and Materials (Module 76) 3
(2/1)
a. Given a list of applications pertaining to the soldering
process, match them with the following pictures of tools and list
of materials: Tools. Soldering iron; Bending tools; File; Heat
Sink; Wire Strippers; Diagonal Cutting Pliers. - Materials. Emery
cloth; Erasers; Brushes; Cloth, Paper tissues, or Sponge.
CTS: 8a Meas: W
{1} Tools.
(a) Safety.
{(b) Soldering iron.
1 Purpose of solder.
2 Types of solder.
{c) Bending tools,
1 Furpose,
2 Types.
(d) File,
1 Purpose.
2 Type to be used.
{e) Heat sink
1l Purpose.
2 Types available.
SUPERVISOR APPROVAL OF LESSON PLAM (PART 1}
SIGHATURE DATE SIGMATURE DATE
PLAN OF INSTRUCTION NO. DATE PAGE NO.
3AQR30020-1 4 December 1975
ATC :::.;s 133 ATC xeester 601020 ::.:;Acss ATC FORMS 337. MAR 73, AND 770, AUG 72, WHICH WILL BE
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FPLAN OF INSTRUCTION/LESSON PLAN PART | (Continuation Sheet)

COURSE CONTENT

Wire strippers.
1 Purpose.
2 Type to be used.
3 Methods of use,
(2) Materials.
(a} Purpose of emery cloth.

(b) Purpose of erasers in soldering.

{c) Purpose of brushes in soldering.

(d) Use of cloth, paper tissues, and sponges in soldering.

b, Given a #rinted circuit board with examples of soldered connections,
indicate those with the correct amount of solder: S5ingle turret connection;
Single bifurcate connection; Pads, CTS: 8b, 8¢ Meas: PC

(1) Tinning of stripped wire.
(2) Mechanical connection.
(3} Soldering process,

(4) Acceptable standards.

(5) Mounting of components.
(6) Bending ieads.

(7) Clinching leads.

¢. Given a printed circuit board with examples of soldered connections,
indicate those with the correct insulation clearance: Single turret connection;
S$ingle bifurcate connection. CTS: 8b, 8¢ Meas: PC

(1) Minimum clearance.

(2) Maximum clearance,

PLAN OF INSTRUCTION NO, DATE PAGE NO.
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PLAN OF INSTRUCTIOM/LESSON PLAN PART | (Continvotion Sheet}

COURSE CONTENT

d. Given & list of statements covering soldering principles, select the
correct statement(s) that describe(s) results of improper heat; type of solder
used in electronics; proper alloy ratios and melting points; correct mechanical
and electrical characteristics of a properly soldered connection; proper type
and uyse of soldering flux; correct type and uce of solvent. CTS: 8b, 8c
Meas: W

{1) Results of improper heat.
(a) HReat sensitive components.
(b) Damaged insulation.
(¢) Damaged pads.
(d) Pitted or dull colored components.
Type of solder used iIn electronics.
(a) Define soldering.
(b) Types of solder.
1 Hard.
2 Soft,

Alloy ratios and melting points.

(g8) Lead/tin ratios.

(b) Various states uvf lead/tin alloy solder.
1 Ratio.
Melting point.
3 No plastic state.
Characteristics of solder connections.
(a) Mechanical,
(b)Y Electrical.
Soldering flux.
(a) Purpose.

{(b) Types.

PLAN OF INSTYRUC TION NO. DATE PAGE NO.
3AQR30020-1 4 December 197§ 75
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PLAN OF INSTRUCTIOH/LESSON PLAN PART | {Continuation Shest)

COURSE CONTENT

1 Corrosive,

2 Noncerrosive.
(6) Solventcs used in soldering.
(a) Purpose.
{b) Safety,

{c) Types available.

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
KEP-GP-76, Soldering Tools and Materials
KEP-ST-X

KEP-110

Audio Visual Aids
TVK 30-461A, Handtools
TYK 30-107, Soldering Techniques

d Training Equipment
: Soldering Tools and Supplies (1)

Trainipg Methods

Discussion (1.5 hrs) and/or Programmed Self Instruction
Performance (.5 hr)

CTT Assignment (1 hr)

Multiple Instructor Requirements
Supervision (2)

Instructional Guidance

Assign specific objectives to be covered during CTT time in KEP-GP-76. Students
may find it difficult to understand the proper method of preparing components

to be soldered and the proper soldering methods. Every student should see

TVK 30-107, Soldering Techniques, before going to the laboratory.

PLAN OF INSTRUCTION NO. DATE PAGE NC.

3AQR30020-] 4 December 1975 76
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PLAN OF INSTRUCTION/LESSON PLAN PART |
HAME OF 4STRAUCTOR COURSE TITLE
Electronic Principles
BLOCK NUMBER BLOCK TITLE ST
X Microwave Devices and Soldering R
i COURSE CONTENT 2 OURATION
e (Haurs)
5. Soldering and Desoldering Procedures {(Module 77) 7
{(6/1)
a. GCiven the required tools, materials, and conductors, solder
connections on turret terminals in accordance with TO 00-25-234,
CTS: la, 8a, 8b Meas: PC
(1) Preparation of soldering iron
(&) C(Clean iron tip and barrel.
{b) Tin the tip.
(2) Preparation of stranded conductors.
(a) cCut wires,
{b) Strip insulation.
(3) Tin stranded conductors.
et {(a) Apply flux.
(b) Tin wire.
(4) Turret terminal solder connection.
(a) Position wire on PC Board holder.
{b) Make mechanical connection.
(c} Make solder connection.
(d) C(lean connection.
SUPERVISOR APPROVAL OF LESSON PLAN {PART 11)
SIGNATURE DATE SIGMATURE OATE
PL AN OF INSTRUCTION ND, DATE PAGE NQ.
3AQR30020-1 4 December 1975 77
ATC FoRM 133 ATC Keesler 41029 REPL ACES ATC FORMS 337, MAR 73, AND 770, AUG 72, WHICH WiLL BE

APR 75 USED.
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PLAN o7 INSTRUCTION/LESSON PLAN PART | (Continuation Sheet)

COURSE CONTENT

b.

to sl

Civen the required tools, materials, and conductors, solder connections
otted terminals in accordance with TO 00-25-234, CTS: 8a, 8b Meas: PC

{1) Make mechanical connection.
(2) Make solder comnection.

(3) Clean the connection.

c. Given soldering tools and materials, desolder leads from terminal connec-
tions in accordance with TO 00-25-234, (CTS: la, 8a, 8b Meas: PC

(1) Desolder the connection.

(2} Clean the connection.

d. Given the required tools, materials, and conductors; solder connections
in accordance with TO 00-25-234 on printed circuit boards: Passive components
{resistor or capacitor); Active components (solid state diode or transistor).

CTS:

la, 8a, 8¢ Meas: PC
(1) Prepare PC bhoard.
(a) Inspect board for cracks and other defects.
(b) Clean all pads.
(2) Install components.
{3) Solder components.

(4) Clean board.

e, Given soldering tools and materials, desolder components from printed
¢ircuit boards in accordance with TO 00-25-234. C(CTS: la, 8a, 8c Meas: PC

(1) Solder solid wire to pads.
(a) Clean pads.
(b) Bend and fit.
(¢) Clinch to pad and trim.
Solder.

Clean.

PLAN OF INSTRUCTION NO, DATE PAGEBHO.
7

JAQR30020-1 4 December 1975

ATC
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PLAN " INSTRUCTION/LESSON PLAN PART 1| {Continuation Sheet)

COURSE CONTENT

(2) Solder components to pads,

(a) Clean pads,

(b)Y Bend leads to fit,

{¢) Clinch leads and trim,
Solder,

(e) Clean.

Desolder components,

{a) Heat solder connection,
Unclinch leads,
Remove components,

Clean pacs,

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
KEP-(:P-77, Soldering and Desoldering Procedures TO 00-25-234

Training Equipment
Performance (6 hrs)
CTT Assigmment (1 hr)

Multiple Instructor Requirements
Supervision (2)

Instructional Guidance

Make an assignment in KEP-GP-77 on specific objectives to be covered during
CTT time. Inform the student that five progress checks must be performed as
directed in KEP-GP-77. Insure that students are informed of safety procedures

before working on laboratory projects,

PLAN OF INSTRUCTION NO. CATE

3AQR30020-1 4 December 1975

PAGE NO,

FOQAM

- . .o2c; REPLACES ATC FORMS 237 A. MAR 73, AND 7704, AUG 72, WHICH wiLL BE
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PLAN OF INSTRUCTION/LESSON PLAN PART |

NAME OF INSTRUCTOR COURSE TITLE
Electronic Principles

aLOCK NUMBER BLOCK TITLE
X Microwave Devices and Soldering

COURSE CONTENT 2 DURATION
(Hours)

Fabricate Multi-Conductor and Coaxial Cables (Module 78)

3
(3/0)

a, GCiven the required tools, material, and multimeter, fabricat
a multi-conductor cable 1n accordance with TO 1-1A-14 to include
multipin plug; terminal lugs; tie down strap. CTS: 8d Meas: PC
(1) Prepare the conductors,
(a) Cut wire.
(b) Strip wires.
(¢) Tin wires.
(2) Solder wires into plug.
(3) Assemble plug.
(4) 1Install tle down strap.

b, Given the required tools, materials and a multimeter,
fabricate a coaxial cable in accordance with TO 1-1A~14. CTS:8d
Meas: PC

(1) Prepare the cable.
(2) Install the center pin,
{(3) Assemble the connector.

(4) Check for continulty and shorts.

7. Related Training (ldentified in course chart)

SUPERVISOR APPROVAL OF LESSON PLAN (PART 1)
SIGNATURE D ATE SIGN ATURE

PLAN OF INSTH DATE

CTION NO, PAGE HO.
3AQR300§0-1 &4 December 1975 81

REPLACES . .
ATC FORM 133 ATC Keesler §-1020 ATC FORMS 337, MAR 73; AND 770, AUG 72, WHICH WILL BE

APR 18 USED.
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PLAN 7 INSTRUCTION/LLESSON PLAN PART 1 {Continuction Sheet)

COURSE CONTENT

Measurement and Critique (Part 2 of 2 Parts)
a, Measurement test

b. Test critique

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
KEP-GP-78, Fabricate Multi-Conductor and Coaxial Cable
TO 1-1A-14

Audio Visual Aids
TVK 30-9, Coaxial Cable Fabrication

Training Equipment
Soldering Tools and Supplies (1)
Multimeter (1) '

Training Methods
Performance (3 hrs)

Multiple Instructor Requirements
Supervision (2)

Instructional Guidance

Furnish any required assistance for laboratory exercises listed in KEP-GP-78.
Insure that safety precautions are being carefully observed as satudents perform
their laboratory exercise.

PLAN QOF INSTR TION NO. OATE PAGE NO.
3AQR30056'1 4 December 1975 82
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Chapter 1

WAVEGUIDES

1-1. The Basic Waveguide.

1-2, A waveguide is a hollow tube that
conducts and guides electromagnetic waves.
The movement of electromagnetic energy
through a waveguide is called wave propa-
gation. Although a waveguide is a transmis-
ston line, propagation does not mean the
energy {lows through it in the ordinary sense.

1-3. Waveguides appear much like sections
of hollow pipe as shown in figure 1«1, They
may be circular or rectangularin shape. This
subject will mainly concern the rectangular
waveguide, because it {g the type most widely
usecl

1=4. The frequency range in which a wave-
guide will operate, as well as fts power-
handling ability, depends on the waveguide
size., For example, of the two rectangular
waveguides shown in figure 1-2, A will oper~-
ate at the higher microwave frequency, but B
can handle the greater amount of power
becuase of its sjze.

1-5. A rectangular waveguide can be de-
veloped from a single two=-wire transmission
line. Figure 1-3 shows a two-wire transmis-
sion line supported by porcelain insulators.
From the viewpoint of the line, the impedance
of insulator A to ground is shown by Z1. The
impedance of insulator B to ground is shown
in 22. lf the impedance values of these
insulators were not high, the lines would be
shorted to ground.

CIRCULAR RECTANGUL AR

Figure 1-1, Waveguide Shapes

1-1

&

A 8

Figure 1-2. Waveguide Sizes

1-8. 21 and Z2 are not perfect resistances,
The ‘insulators themselves, Cause a Certain
amount of capacitive reactance to be present
between each transmission line and ground.
The dielectric for the capacitor isthe insula=
tor; the plates are the transmission line and
the ground plate,

1-7. Because the wires have an impedance
to ground (and ground, itself, is a jow
impedance), the wires have an impedance
between them. The wires then, 102k upon the
terminala of insulators A and B as high
impedance 23, which is the combined effect
of the other impedances.

1-8. Recall that a quarter-waveline shorted
at one end acts as an open at the other end,
Tne high impedance of ths open end can be
an insulator. Because the transimission line
in figure 1-3 regards its insulators as two
terminals between which a high impedance
exists, it can be supported on a quarter-wave

Figure 1-3, A Two-Wire Transmission
Line with Ordinary Insulators




TWO WIRE
TRANSYISSION
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Flgure 1=-4. A Two-wWire Transmission
Line with Quarter-Wave Stub

stub as shown In flgure 1-4. Now 2Z1- Z2, and
23 are higher 1o impedance value because a
Quarter-wave has lowearlosses. This quarter=-
wave line is somaetimas called a MESTALLIC
INSULATOR,

1=9. Ouviously, porcelain jnsulators with
two-wire transmission lines can be used
with & wide range of frequencies. The quarter-
wive line, however, can be used only for a
very narrow {requency band., Also, it can be
used only¥ with extremaly high frequencies;
1t would be much tos large for the lower
frequencies. If a different frequency were
used, the stub length would no longer be a
quarter wave in length and, therefore, could
no lonzer act as an insulator.

1=i0, Figure 1-5 shows a