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ABRSTRACT

This high school-postsecondary-level ccurce for
avionics instrument systems specialist is one of a number of
gilitary-develcped curriculus packages selected for adaptation to
vocational instruction and curriculus developaent in a civilian
getting. A plan of instruction outlines five blocks of instiuction
(281 hours of instruction). Block 1, Aircraft Maintenance
Fundamentals, includes programmed tests, handout, and workbook on
four topics: Aircraft Familiarization, Avionics Safety, Avionics
Maintenance Fundamentals, Pressure Sensors. Block 2, Engine
Instruments, contains programmed texts, workbooks, and handouts on
nine topics: Fosition Indicating Systems, Pressure Indicating
Systems, Tachometer Systems, Temperature Indicating Systeams, Fuel
Plow Indicating Systems, Engine Pressure Ratio Indicating Systems,
Resistance-Type Liquid Onantity System, Capacitance lLiguid Quantity
System, Vertical Scale Engine Instrument Systems. Biock 3, Flight
Instrusents, contains programmed texts, workbooks, handouts, and
worksheets on five topics: Pilot-Static Systems and Instruments,
Automatic Altitude Reporting System, Accelerometers, Flight bData
Recorders, Air bata Computer Systems and Vertical Scale Flight
Instruments). Block 4, Integrated Flight and Navigational
Instruments, includes programmed texts, workbooks, and handouts of
five topics: Flight Instruaents, Direct Reading, Altitude Heading
Reference and Gyro Stabilized Magnetic Compass Systens, MC=-1_Compass..  _ _.._.._
Calibration. Block S5, Flight birector Systems, contains a programned
text, handouts, and workbecok. (YLB)
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MILITARY CURRICULUM MATERIALS

The military-developed curriculum materials in this course
package were selected by the National Center for Research in
Vocational Education Military Qurriculum Project for dissem-
ination to the six regional Cwrriculum Coordination Centers and
other instructional materials agencies. The purpose of
disseminating these courses was to make curriculum materials
developed by the military more accessible to vocational
educators in the civilian setting.

The ocourse materials were acquired, evaluated by project
staff and practitioners in the field, and prepared for
dissemination. Materials which were specific to the military
were deleted, ocopyrighted materials were either omitted or appro-
curriculum resource materials which can be adapted to support
vocaticnal instruction and curriculum development.,




Military Curriculum
Materials for
Vocational and
Technical Education

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
Sarvices Division
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The Nationa Center for Rescarch
in Yocotional Education

+ Generating knowledge through res2arch

¢ 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 Ohio State University
1960 Kenny Road, Columbus, Ohio 43210
Telephone: 614/486-3655 or Toll Free 800/
848-4815 within the continental U.S.
{except Ohio}




Military
Curriculum Materials
Disseminationls ...
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an activity to increase the acoessibilitv of
mititary-developed curriculum materials to
vocational and technical ed ucators.

This project, funded by the U.S. Office of
Education, includes the identification and
acquisition of curricufum materials in print
form fiom the Coast Guard, Air Force,
Army, Marine Corps and Navy.

Access 10 military curriculum materiais is

provided through a “Joint Memorandum of
Understanding’’ between the U.S. Office 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 National Center for Research in
Vocational Education is the U.S. Office of
Education’s designated representative to
acquire the materials and conduct the project
activities.

Project Staff:

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

Shirley A. Chase, Ph.D.
Project Director

Y
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What Materials
Are Avallable?
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One hundred twenty courses on microfiche
{thirteen in paper form) and descriptions of
each have been provided to the vocational
Curricufum Coordination Centers and other
instructional materials agencies for dissemi-
nation, -

Course materials include programmed
instruction, cusriculum 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
Cccupations
Communications
Drafting Navigation
Electronics Photography
Engine Mechanics Public Service

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

How Can These
Materlals Be Obtained?
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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 10 an instructional materials agency

closer to you.

CURRICULUM COORDINATION CENTERS

EAST CENTRAL
Rebecca S. Douglass
Directar

100 North First Street
Springfield, It 62777
21717820759

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
Diympia, WA 98504
206/753-0879

SOUTHEAST

James F. Shill, Ph.D.

Director

MississiPPi State University
Drawer DX

Mississippi State, MS 39762

§01/325-2510 '

WESTERN
Lawrence F. H. Zane, Ph.D.
Director
1776 University Ave.
Honolulu, HI 96822
808/948-7834
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United States Air Force Aviation
Development and
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. Grades 11 - Adult
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Avsilability:
Vocational Curriculum-

Coordination Centers

.Type of Materials:
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Required;

Contents:
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BLOCK I -
Afrcraft Maintenance

Fundamentals
BLOCE II -

Engine Instruments

BLOCK IIT -

Flizl-zt Instruments

BLOCK IV -~
Integrated Flight and

Navigational Instruments

BLOCK V -
Flight Director

X Materials are recommended but not vrovided.

1960 Kenny Roxd
THE Hmﬂlul CENTER . (CEU . Columbus, Ohic 4323
FOR RESEARCH IN YOCATICMAL EDUCATION The Ohio State University (614) 4g6-2658
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d  AVIONICS INSTRUMENT SYSTEMS SPECIALIS.
C3ABR32531

Course Description ) R D e

This course is designed to train students to perform duties as an Avionics Instrument
Systems Specialist. It includes operational checks, adjustments, minor repairs,

periodic inspections, and line and shop maintenance of instruments and instrument

systems necessary for the operation and navigation of aircraft. Emphasis is given

to basic troubleshoo~ing procedures, adjustment, and calibration of engine instruments,
fuel flow and liquid quantity indicating systems, air pressure operated flight instruments,
electronic/transistorized central air data computers, gyro operated flight instruments,

magnetic compasses and flight directors. This course is divided into five blocks containing
281 hours of instruction.

Block I = Aircrafc-ﬁaintenance Fundamentals contains four lessons covering 32 hours
of instruction. Printed materials include six programmed texts, one handout,
and one workbook. Lesson topics are:

Alrcraft Familiarization

Avionics Safety

Avionics Maintenance Fundamentals U
Pressure Sensors .

Block II - Engine Instruments contains nine lessons covering 74 hours of instruction.
Printed materials include nine programmed texts, nine workbooks, and two
handouts. Lesson toplcs are:

Position Indicating Systems

Pressure Indicating Systems

Tachometer Systems

Temperature Indicating Systems

Fuel Flow Indicating Systems

Engine Pressure Ratio Indicating Systems
Resistance-Type Liquid Quantity 3ystem
Capacitance Liquid Quanity System
Vertical Scale Engine Instrument Systems

Block IYI- Flight Instruments contains five lessons covering 73 hours of imstruction.
Printed materials include eight programmed texts, five workbooks, four hand~
outs, and one worksheet. Lesson toplcs are:

Pitot-Static Systems and Instruments

Automatic Altitude Reporting System

Accelerometers

Flight Data Recorders

Air Data Computer Systems and Vertical Scale Flight Instruments

Block IV - Integrated Flight and Navigational Instruments contains five lessons covering
74 hours of instruction. Printed matarials include six programmed texts, five
workbooks, and two handouts. Lesson toplcs are:

Flight Instruments

Direct Reading i o
Attitude Heading Reference and Gyro Stabilized Magnetic Compass Systems
MC-1 Compass Calibration

Flight Director Systems contains one lesson covering 28 hours of instruction.
Printed materials include one programmed text, two handouts, and one work-
book. '

9




AVIONICS INSTRUMENT SYSTEMS SPECTALIST CLASSROOM COURSE
C3ABR32531

TABLE OF CONTENTS

Block
I. Adrcraft Maintenance Fundamentals

Alrcraft Familiarization

Avionics Safety

Avionics Maintanance Fundamentals

Pressure Sensors (Jaterials found in Unit 103)

Engine Instruments ’

Position Indicating Systems

Pressure Indicating Systems

Tachometer Systems

Temperature Indicating Systems

Fuel Flow Indicating Systems

Engine Pressure Ratio Indicating Systems
Resistance-Type Liquid Quantity System
Capacitance Liquid Quantity System
Vertical Scale Engine Instrument Systems

Flight Ingtruments

Pitot-Static Systems and Instruments

Automatic Altitude Reporting System (AIMS)

Accelerometers

Fiight Data Recorders

Alr Data Computer Systems and Vertical Scale Flight
Instruments

Integrated Flight and Navigational Instruments

Flight Instruments

Direct Reading (Standby Compass s

Attitude Heading Reference and Gyro Stabilized
Magnetic Compass

MC-1 Conmpass Calibration

Electronic Test Equipment

Fiight Director Systems




UNAVATLABLE MATERIALS

The following materials were unavailable from the Air Force:

3ABR32531-HO-301, Pitot-Static System Schematic

TO3F5-2~27-2, Maximum Safe Speed Airspeed Indicating System
TO5¥8-9~10-2, Altitude Vertical Speed Indication System

T0 1P-111 (B)A-06, Aircraft Maintenance Work Unit Code Manual
TO 5N3-3-71, Magnetic Compass Calibrator Set (MC-1)
3ABR32531~WB~-405 (403A) Bench Check AFRS Electronic Components
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DEPARTMENT OF THE AIR FORCE PLAN OF INSTRUCTIOﬁ C3ABR32531 000
Chanute Technical Training Center (ATC) (PDS Code KCL)
Chanute Air Force Base, Illinois 61868 31 Qctober 1978

FOREWORD

+ 1. PURPOSE:  This publication is the plan of {nstruction (POI) when the
pages shown on psge A are bound into 2 single volume. The POI contains the
qualitative requirements for course C3ABR32531 000, Avionics Instrument
Systems Specialist, in terms of criterion objectives for each unit of
instruction and shows time, training standard correlation, and support
materials and guidance. When separated into units of instruction, it becomes
the lesson plan/Part I. This POY was developed according to AFR 50-8,
Instructional System Development, and ATCR 52-6, Curriculum Documentation.

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

is Group/Lock Step. Training consists of technicsl training and military
training. In technical training, the course trains airmen to perform

dutiea prescribed in AFR 39-l1 for Avionics Instrument Syatems Specialist,
AFSC 32531. It includes operationsl checks, adjuatments, minor repairs,
periodic inspectiona, and line and shop maintenance of iastruments snd
instrument aystems necessary for the operation and navigation of aircraft.
Fundamentals of electronica, the physics of mechanicsl systems, and physics
of the atmosphere are also included. Emphasis is given to basic trouble-
shooting procedures, adjustment, and calibratioh of.engine instruments, fuel
flow and liquid quantity indicating systems, air pressure operated flight
instruments, electronic/transistorized centrzl air data computers, Byro
operated flight instruments, magnetic compasses and flight directors. The
operation and use of test equipment, such as air pressure operated barometers
and manometers, electric meters, and special test sets that are uvaed for
checking and calibrating instruments and instrument systems are covered.

In addition, wilitary training is provided on driver education, troop
information program, commander’s calls, and physical conditioning, etc.

3. REFERENCES: This POI 1is based on Specialty Training Standard, 325X1,
March 1977, and Course Chart C3ABR32531 000, 12 October 1978.

FOR THE COMMANDER

ﬁoﬁ%ﬁ?ﬁﬁmﬁ?mi - Gﬁ{nel. USAF

Commander, 3360 Technical Training
Group

Supersedea Plan of Instruction C3ABK32531 000, 1 September 1978.
OPR: 3360 Technical Training Group
DISTRIBUTION: Listed on Psge A




: PLAN OF INSTRUCTION/LESSON PLAN PART |
. COURSE "I'l?!..l

*

BLOCK TITLE

. Alrerafs Malntenance COURSE CONTENT

3. Alrcraft Familiarization
Without reference, select facts concerning aircraft
a, structural areas and systems. STS: 9c Meas: W

b. principles of flight and functions of flight controls.
[STS: 9b Meas: W

c. types and distinguishing characteristics. STS: 9a Meas:

Nete ! Units lo} and 103 Aave been omithed

becavse o military spu:iﬁc materials.

W
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
JABR32531-PT-103, Adrcraft Familiarization
3ABR32531-H0~100

Audio Visual Aids
Transparencies, Alrcraft Familiarization

Training Methods '

Lectureaﬁiscussion (4 hrs)

Iastructional Guidance

Using HO-~100 and transparencies, discuss aircraft familiarization. Stress

types and distinguishing characteristics, principles of flight, flight
controls, and structural areas and systems.

POL C3ABR32531 000 31 October 1978




FLAN OF INSTRUC TION/L ESSON PLAN PART |
Aviontles -Instroment Systems Special ist

RASE BT INSTAICTOR

BLOCK TITLE,
Af{rcraft Maintenance Fundamentats

1. COURSE CONTENT
g, Avionics bdatfety

Without reference, select statements concerning:
a. Principles and objectives of ground safety. STS: Ja Meas:

Meas: W

b. Precautlons around aircraft danger areas. STS: 3g

c. Principles of hazards of high intensity sound and protective
peasures. STS:. 3b Meas: W

d. Facts ahout marking of radioactive parts and material.
BTS: 3d Meas: W

e, Facts about radlation hazards. §7TS5: _3_13_ Meas: W

£. FOD control. STS: 3h Meas: W

SUPERVISOR APPROVAL OF L ESSON PLAN
SIGNATURE AND DATE - G ATURE AND QATE

POI NUMSER ® oK unT pate
C3ABRI2531 000 I 104
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COURSE,_CONTENT

SUPPORT MATERIALS AND CGUIBDANCE

Student tnstructional Materiala
JABRI2I1-PT-104 (105), Avionlca Safety
JARRIZS31=HO-100

Audio Visual Aids
Transparency, Safety

Training Methods
Lecture/Discussion (2 hrs)

Instructional Guidance

Discuss avionics safety, insuring that the students realize the importance of
safety. Point out that safety is an integral part of maintenance and will be
stressed fn future lessons when applicable.

POI C3ABR32531 000 31 October 1978




PLAN OF INSTRUCTION/L ESSON PL AN PART |

(AR ST IR TR "~ ] COUME NTLE

Avionics Tnstrumeat Systems Spacialist

WLOCK TITLE
Aircraft Maintenance Fundamentals

T COURSE CONTENT

Z TIME |

5. Avionics Maintenance Fundamentals

Without reference, select statements pertaining to:

a. Protection of exposed electrical coanectors and open pressure
lines. STS: 10h Meas: W )

Removing and installing components. 8TS: 10g Meas: W
Corrosion control. STS: 10e Meas: W

Use of aircraft hardware. STS: 10a Meas: W

Care and use of handtools. STS: 10f Meas: W

f. Given a handtool trainer, handtools, and a torque wreanch,
orque bolts to specified values in accordance with procedures listed
En the applicable workbook to obtain am accuracy of 100%.

3¢, 3e, 10f Meas: P

g. Given a handtool trainer, handtools, and matérials, accomplish
afety wiring projects in accordance with procedures listed in the
pplicable workbook to obtain an accuracy of 100%. STS: 3¢, Je, 10¢,
10f Meas: P

h.  Givea handtools, soldering iron and materials, demonstrate
t:ldering skills in accordance with procedures listed in the applicable
rkbook to obtain an accuracy of 100%. STS: 3¢, 3e, 10b, 10f Meas; P

i. Given handtools, crimping device, and materials, attach
olderless connectors to electrical wires in accordance with procedures
Eisted ‘in Part 11, Exercise I and IV of the programmed text to obtain
n accuracy of 1002 8T8: Jc, 3e, 10d, 10f Meas: P

=y
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

JABR325%1~-PT-105, Maintenance Fundamentals

3ABR32531~PT-105A, Alrcraft Hardware

3ABR3I2531-PT~-105B (108), Care and Use of iandtools
(Supplement for 3ABR32531-PT-1058)

3ABR32531-PT-105C, Special Tools, Safetying Devices, Soldering Techniques
and Solderless Connectors

JABR32531-WB~105, Special Tocls, Safatying Devices, Soldering Techniques
and. Solderless Connectors

JABRI2531-HO-100

Audio Visual Ailds

AVA 501, Soldering and Soldering Iron Preparation
AVA 502, Stripping and Crimping

Iransparencies, Avionic Maintenance Fundamentals

Training Equipaent
Trainer, Handtool (1)

Trainer, Hardware (6)
Handtools Set (1)
Torque Wrench {1;
Soldering Iron (1)
Crimping Tool- (1)
Safety Goggles (1)

Training Methods C
Lecturegniscussion (14 hrs)

Demonstration/Performance (10 hrs)

Multiple Instructor Requirements
Safety, Equipment, Supervision (2)

Instructional Guidance :
Using transparencies and trainers, discuss maintenance fundamentals. Stress the
importance of using the proper hardware and tools for the job. Provide

students with required instructional materials. Insure training equipment is
available and operable, Use Hardware Trainer for clarification of stated
objective. Answer students' questions and give assistance where needed.

Insure safety standards are maintained in the lab.

MIR: One instructor can monitor 6 students.

POT CIABR3I253L 000 31 October 1978
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Fl.m OF INSTRUCTION/L ESSOM PL AN PART §
RIS ST SITNICTSR COU RSE TTL &

Avionics. Instrument Svstems Svecialist |

[ ————
0wOoCK TITLE

Aircraft Maintenance Fundamentals
L COURSE CONTENT

11. Pressure Sensors

a. Without reference, select statements concerning the oneration ol
pressure sensors. S5TS: 15a Meas: W '

(1) Bourdon Tube
(2) Diaphragm
(3) Aneroid

(4) Bellows

[]

Note : Units Io‘6 = 1O have been omithed

becquse o m:l#nry S'pceo‘sc‘e. materials,

SUPERVISOR ARPROVAL OF LESSON PLAN.
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
3ABRI2531-K0-100

Audio Vigsual Aids
Transparencies, Pressure Sensors

Training Methods
Lecture/Discussion (2 hrs)

Instructional Guidamce

Using transparencies discuss pressure sSensors used in aircraft imstrumentation.
Point out that a good understanding now will aid them throughout the remainder
of the course. After all objectives have been met, collect all reusable
student materials.

-

12 Military Trainiag

a. Physical Conditioning
h. Commander's Calt

Written Tesat and Critique

POT C3ABR32531 000 31 Qctober 1978
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PL AN OF INSTRUCTION/L ESSON PLAN PART )
COUMmIE I TLE

Avionlcs ‘Instrument Systems Specialist

P ———
MOCK HTLE
Engine Instruments

i. COURSE CONTENT T TINE

NOTE: The standard of performance for all knowledge criterion
objectives is the passing score on the written test.

1. Position Indicating Systems

a. Without references, select statements pertaining to the operation
of typical position indicating systems. STS: 12a Meas: W ‘

b. Given a workbook and trainers, perform an inspection and
operational check of position indicating systems with an accuracy of
100Z cerrect workbook rusponses. STS: Je, 12b Meas: P

c. Given a workbook, test equipment and trainers, troubleshoot
the position indicating systems with an accuracy of 100Z workbook
regponses, STS:  3e, 12¢, 12¢ Meas: P

d. Given a workbook, test equipment and trainers, bench check
components of a position indicating system with an accuracy of 100%
workbook responses. STS: 3e, 12d, 12e Meas: P

SUPERVISOR APPROVAL OF LESSON PLAN
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POt NUMBER NOoCK UMsT OATE PAGEND.
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“COURSE CONTENT

SUPPOR'T MATERIALS AND CULDANCE

Student Instructional Materials

JABR32531.2T=-201, Positlon Indicating Systems

3ABR32531-0B-201 * Inspection, Operational Check, Troubleshooting, and
Bench Check of Position Indicating Systems

3ABR32531-H0-200 Fngine Instruments

Audio Visual Aids
Transparencles, Position Indicating Systems

Training Eguigment' .
Trainer, Wheel Position Indicating System (2)

Trainer, Flap Position Indicating System (2)
Multimeter {2)

. Training Methods
Lecture/Discussion {3 hrs)
Performance {2 hrs)

Multiple Instructor Requirements
Safety, Equipment, Supervision (2)

i
Ingtructional Guidance ,
Using transparencies, discuss position indicating systeus. Provide students
with all required instructional materials., Provide assistance to the student
in the laboratory stations as required. Insure safety standards are maintained
and certify attainment of the criterion objectives., Where feasible, ghut off
operating equipment and/or trainers during breaks., This applies to all
lessons in this block. Also instruct all students to use CAUTION and follow
directions listed for all toxic or caustic solutions.

MIR: One instructor can monitor 6 students during 2 hours of performance.

POT C3ABR32531 000 31 October 1978




PLAN OF INSTRUCTION/L ESSON PLAN PART }

2oy £, 7 8r-3 "COURSE TITL €
Avionicé Instrument Systems Specialist

BLOCK TITLE
Engine Instruments

T COURSE CONTENT “ T _Tint
2. Pressure Indicating Systems 10

a. Without referen<es, 3elect statements pertaining to the operation (3)
of typlcal pressure indicattng systems. STS: 15a Meas: W

(1) Direct
(2) Synchro
(3) Variable Reluctance

b. Without references, select statements pertaining to the
application of instrument range markings. STS: 10k Meas: W

c. Given a workbook, tools, test equipment, and trainers,
perform an inspection and operational check of pressure indicating
systems8 with an accuracy of 100% correct workbook responses.

STS: 3Je, 15b, 15¢ Meas: P

d. Glven a workbook, test equipment, and trainers, troubleshoot
pregsure indicating systems with an accuracy of 100% correct workbook -
responses, STS: 3e,. 15c, 15¢ Meas: P

e, Given a workbook. test equipment, and trainers, bench check
components of pressure indicating systems with an accuracy of 100% correcf]
workbook responses. STS: 3e, 15d, 15e¢ Meas: P

SUP ERVISOR APPROVAL OF L 330N FLLAN
SIGNATURE AND DATE SIGHNATURE Adip DATE

PO HUMBER [ Mo 4 umIT DATE PAGE NO,
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= COURSE_CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materiala

3ABR32531~PT=202 (203), Pressure Indicating Systems
3ABR32531=WB=202 (203), Pressure Indicating Systems
JABR32531~HO- 220

Audio Visual Aids
Transparencies, Pressure Indicating Systems

Training Equipment

Gage, Direct Reading Pressure (2)
Deadweight Tester (2)

Toolkit (12)

Trainer, Engine Instrument (2)
Trainer, Variable Reluctance (2)
Synchro Field Tester (2)
Multimeter (2)

Training Methods
Lecturesniscussion (4 hrs)

Performance (6 hrs)

Multiple Instructor Requirements

.

Equipment, Supervision 12) “)

Instructional Guidance .

Using transparencies, discuss pressure ladicating systems. Provide students with
all required instructional material. Provide assistance to the student in the
laboratory stations as required, insure safety standards are maintained, and.
certify attainment of criterion objectives.

MIR: Two instructors can monitor 6 students.

POI C3ABR32531 000 31 October 1978




- “ PLAN OF INSTRUCTION/L ESSON PLAN PART |
R ETST R ITRICToR COURIE ATLE

Avionics Instrument Systems Speclalist

SLOCK TITLE
Engine Instruments

1. COURSE CONTENT 2. TIME

3.  Tachometer Systems ' ‘ 7

a. Without references, select statements pertaining to the operation
of tachometer systems. STS: l4a Meas: W

b. Glven a workbook, test equipment and trainer, perform an
inspection and operational check of a tachometer system with an accuracy
[of 1002 correct workbook responses. STS: 3e, l4b, lie Meas: P

c. Given a workbook, test equipment, and trainer, troubleshoot a
tachometer system with an accuracy of 109% correct workbook responses.
STS: e, lic, l4e Meas: P

d. Given a workbook, test equipment, and trainer, bench check
components of a tachometer system with an accuracy of 100% correct
Jworkbook responses. STS: 3e, l4d, lie Meas: P
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COURSE CONTENY

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
3ABR32531~H0- 200
AABR32531~-PT~-203, Tachometer Systems

. 3ABR32531-WB=203 (202), Tachometer Systems

Audio Visual Aids
Transparencies, Tachomneter Systems

Training Equipment )

Trainer, Engine Instruments (2)
Trainer, Tachometer Indicator (2)
Trainer, Tachometer Generator (2)
Tachometer Tester (2)

Multimeter (2)

—Training Methaods
Lecture/Discussion (3 hrs)
Performance (4 hrs)

Multiple Instructor Requirements
Supervision, Equipment (2), v

Instructional Guidance o . '
Using transparencies, discuss tachometer systems. Provide students with all
required instructional materials. Provide assistance to students in the
laboratory stations as required. Insure safety standards are maintained,
and certify attainment of criterion cbjectives.

MIR: One instructor can monitor 5 students during the 4-hour laboratory.

POT CIABRIZSIL 3T Gatober 1978
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

~ i~ Ina 3um‘l‘l‘l‘l.l

Avionics’ Instrument Systems Specialist

BLOCK TITLE
Engine Imutcoyents

1. COURSE CONTENT

Z TIME

4.  Temperatare Indiciting Systems

a. Witheut refevences, select statements pertaining to the
Loperation of typlcal temperature indicating systems. STS: 13a Meas:

(1) Cesistance Thermometer

(2) Thermocouple Thermometer

b. Given a workbook, tools, test equipment, and trainers,
[perform an inspection and operational check of temperature indicating

systems with an accuracy of 100% correct workbook responses. STS: Jle,
13b, 13e Meas: P

emperature indicating systems with an accuracy of 100 correct workbook

c. Gilven a workbook, test equipment, and trainers, troubleshoot .
Laponses. STS: Je, 1llc, l3e Meas: P

d. Glven a workbook. test equipment, and tralners, bench check
jcomponents of a temperature indicating system with an accuracy of 100%
correct workbook responses. STS: 3e, 13d, l3e Meass P

-

W

10

(5)
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
3ABR32531-PT=204, Temperature Indicating Systems
3ABR32531-WB~204, Temperature Indicating Systems
3ABR32531-HO- 200

Audfo Visual Aids
Transparencies, Temperature Indicating Systems

Training Equipnent

Trainer, Resistance Thermometer Type Temperature Indicating System (2)
Trainer, Exhaust (as Temperature Indicating System (2)

Jetcal Tester (2)

Electrical Thermometer Tester (2)

Wheatstone Bridge (2)

Multimeter (2)

Liquid-inpclass Thermometer (1)

Training Methods )
Lecture/Discussion (5 hrs)
Performance (5 hrs)

Multiple Instructor Requirements
Safety, Supervision, Equipment (2)

Instructional Guidance N - .
Using transparenciles discuss temperature indicating systemp. Provide students
with all required instructional materials. Provide assistance to the student
in the laboratory as required. Insure safety standards are maintained, and
certify attainment of criterion objectives.

MIR: One iInstructor can monitor & students during the S-hour laboratory.
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

COURSE TITLE

Avionicé Instrument Systems Specialist

BOCK TITLE .
Engine Instruments

Z VIME |

1, COURSE CONTENT
5, Fuel Flow Indicating Systems :

of a fuel flow indicating system. STS: 16a Meas: W

b. ~Given a workbook and trainer, perform an inspection and
operational check of a fuel flow indicating system with an accuracy of
1007 correct workbook responses. STS: 3e, 16b Meas: P

c. - Given a workbook, test equipment, and trainer, troubleshoot the
fuel flow indicating system with an accuracy of 75% correct workbook
responses. STS: 3e, l6c, l6e Meas: P

d. Given a workbook, test equipment, and tréiner. bench check
jcomponents bf a fuel flow indicating system with an accuracy of 100X
correct workbook responses. STS: 3e, 16d, l6e Meas: P

a. Without references, select statemenis pertaining to the operation

7
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COURSE CONTENT

SUPPORT MATERIALS AND GUINANCE

Student Instructional Materials
3ABR32531-PT-205, Fuel Flow Indicating System
3ABR32531-WB-205, Fuel Flow Indicating System
3ABR32531-H0- 200

Audio Visual Aids
Transparencies, Fuel Flow Indicating Systems

Training Equipment '

Trainer, Fuel Flow Rate Indicating System (2)
Trainer, Fuel Flow Traasmitter (2)
Multimeter (2)

Synchro Field Tester (2)

Training Methods
Lecture/Discussion (4 hrg)
Performance (3 hrs)

Multiple Instructor Requirements
Safety, Equipment, Supervision (2)

Inatructional Guidance .

Using transparencies, discuass the fuel flow indicating system. Provide
students with all required instructional materials. Provide assistance to
students in the laboratory stations as required. Insure safety standards
are maintained, and certify attainment of criterion objectives. ’

MIR: One instructor can monitor 3 trainers during the laboratory.

POI C3ABR32531 000 31 October 1978
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, ﬁ.m 6' INSTRUCTION/L ESSON P PARY |
WW—' COURSE MITLE

Avionics Instrument Systems Sgeciaiist

MCK TITLE
Engine Instruments

1. COURSE CONTENT

6. Fngine Pregsure Ratlo Indicating Systems

a. Without references, select stitements pertaining to the
operation of typical engine pressure ratio systems. STS: 15a Meas: W

b. Given a workbook, tools, test equipment, and trainer, perform
an inspection and operational check of an engine pressure ratio system

with an accuracy of 100X corvect workbook tesponses. STS: 3e, 15b,
1Se Meas: P '

c. Given a workbook, test equipment, and trainer, troubleshoot
the engine pressure ratio system with an accuracy of 100% correct
workbook responses. STS: “3e, 15¢, 15e Meas: P

d. * Given a workbook, test equipment, and trainer, bench check
jcomponents of an engine pressure ratio system with an accuracy af 100%
correct workbook responses. STS: 3e, 15d, 13e¢ Meas: P
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COURS L. CONTENY

SUIPORT MATERIALS AND GUIDANCE

Student Instructional Materials '
3ABR32531-PT-206, Engine Pressure Ratio System
3ABR32531-WB-206, Engine Pressure Ratio System
3ABR32531-HO0-200

Audio Visual Aids
Transparencies, Engine Pressure Ratio

Training Equipment

Trainer, Engine Instruments (2)
Pneumatic Tester (2)
Multimeter (2)

Toolkit (12)

Training Methods
Lecture/Discussion (4 hrs)
Performance (3 hrs)

Multiple Instructor Requirements
Safety, Equipment, Supervision (2)

Instructional Guidance !

Using transparencies, discuss ehe engine pressure ratio system. Provide student-
with all required instructional materials. Provide assistance to students in
_the laboratory stations as required: Insure safety standards are maintained,
and certify attainment of criterion objectives.

MIR: One instructor can monitor 6 students in fhe 3 hours of laboratorv time.

POI C34BR32531 000 31 October 1978
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"PLAN OF INSTRUCTION/L ESSON PLAN PART |

COURME TITLE

Avionfesd Inutropent Systome Specialint

LOCK THTLE
Engine Instruments

1. COURSE CONTENT

1 TIME

7. Resistance-Type Liquid Quantity System

of the resistance-type liquid quantity indicating system. $7S: 18a
Meas: W

. o
b. Given a workbook and trainer, perform’ an inspection and
operational check of the resistance-type liquid quantity system

th an accuracy of 100X correct workbook responses. STS: 3e, 18b
as: P

c. Given a workbook, test equipment, and trainer, troubleshoot
the resistance-~type liquid quantity indicating system with an accuracy
of 100X correct workbook responses. STS: 3e, 18c, 13f Meas: P
d. Given a workbook, test equipment, and trainer, hench check
components of the resistance-type liquid quantity indicating system
jvith an accuracy of 100X correct workbo~k responses. STS: e, 18d,
18f Meas: P -

8. Without references, select statements pertaining to the operatiop

5
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__COURSE CONTENT

SUPPORT MATERIALS AND GULDANCE

Student lInstructional Materlals

3ABR32531-PT-~207, Resistance-Type Liquid Quantity System
3ABR32531-WB~207, Resistance-Type Liquid Quantity System
3ABR32531-HO~ 200

Audio Visual Aids . .
Trangparencies, Liquid Quantity, Resistance Type

Training Equipment .

Trainer, Resistance-Type Liquid Quantity Indicating System
Wheatstone Bridge (2)

Multimeter (2)

Training Methods
Lecture/Discussion (2.5 hrs)
Performance (2.5 hrs)

Miltiple Instructor Requirements
Equipment, .Supervision (2)

Instructional Guidance ' )

Discuss resistance type liquid quantity systems, using transparencies. Provide ' .
students with all required instructional materials. Jrovide assistance to the
student in the laboratory stations as required. Insure safety standards are
maintained, and certify attainment of the eriterion objectives.

MIR: One instructor can monitor 6 students during the 2.5 hours of
laboratory.

POI C3ABR32531 000 31 October 1978




PLAN OF INSTRUCTION/L ESSON PLAN PART {

COURSE MTLE
Avionics Instrument Systems Specialist

L S I aE il L

P —
MOCK TITLE

Engine Instruments
1 COURSE CONTENT

Z TIME |

8. Capacitance Liquid Quantity System 13

a. Without reference, select statements pertaining to the overation
of the capacitance liquid quantity indicating system. STS: 18a
as: W

) b. Given a workbook and trainer, perform an inspection and
Iszerational check of the capacitance liquid quantity indicating system

th an accuracy of 100X correct workbook responses. STS: 3Je, 18b
as: P

¢. Given a workbook, test equipment, and trainer, troubleshoot
the capacitance liquid quantity indicating system with an accuracy of
75% correct workbook responses. STS: 3e, 18¢c, 18f Meas: P

d. Given a workbook, test equipment, and trainer, bench )
components and calibrate the capacitance liquid quantity indicating
|system with an accuracy of 100X correct workbook responses.

T8: 3e, 18d, lBe, 18f Measg: P
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

3ABR32531-PT-208, F=-111 Capacitance Indicating System
3ABR32531-WB-208, F-111 Capacitance Indicating System
3ABR32531-H0-208, F~111 Capacitance Indicating System Wiring Diagram
3ABR32531~-HO- 200

Audio Visual Aids '
Transparencies. Capacitance Liquid Quantity

Training Equipment

Trainer, Capacitance Type Liquid Quantity Indicating System (3)
Test Set, Capacitance Type Liquid Quantity System (3)
Multimeter (3)

Training Methods
Lecture/Discussion (6 hrs)
Performance {7 hrs)

Multiple Instructor Requirements
Equipment, Supervision (2)

Instruétional Guidance ‘
ﬁsing transparencies and handouts, discuss capacitance 1jiquiq quantity. ™
Provide students with all required insiructional materials. Provide assistance J
to the student in the laboratory stations as required. Insure safety standards )
are naintained and certify attainment of criterion objectives.,

MIR: -One instructor can monitor two trainers.

POI C3ABR32531 000 31 October 1978




"~ PLAN OF INSTRUCTION/L ESSON PLAN PART i

Bl Sl o i

P —
COURSE TITLE

BLOCK TITLE

Engine Instruments -

Avionics ‘Instzument Systens Specialigt |

1, © COURSE CONTERY

it ]

9. Vertical Scale Fngine Instrument Systems

a. Without references, select statements pertaining to the

operation of the typical vertical scale engine instruments. STS:
Meas: W

(1} Tachometers

(2) Exhaust Gas Temperature
(3) Engine Pressure Ratio
(4) Fuel Flow

b. Given a workbook, tools, test’ equipment, and trainer, perform
an inspection and operational check of vertical scale engine instruments

with an accuracy of 100% correct workbook responses. STS: 3Je, 17b, l7e
Meas: P

c. Given a workbook, test equipment, and trainer, troubleshoot
vertical scale engine instruments with an accuracy of 802 correct
workbook responses. ST§: Je, l7c, l7e Meas: P

d. Given a workbook, test equipment, and trainer, bench check
components of vertical scale engine instruments with an accuracy of
1002 correct workbook responses. -STS: 3Je, 17d, l7e Meas: P

10
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

3ABR32531-PT~-209, Vertical Scale Engine Instruments
JABR32531-WB=~209, Vertical Scale Engine Instruments
3ABR32531~Ho- 200

Audio Visual Aids _
Transparencies, Vertical Scale Engine Instruments

Training Equipment

Trainer, Vertical Scale Engine Indicating System (2)
Engine Instrumentation System Test Set (2)

Test Set, Converter (2)

Jetcal Tester (2) .

Pneumatic Tester (2)

Myltimeter (2)

Converter (2)

Toolkit (2)

Training Methods .
Lecture/Discussion (6 hrs)
Performance (4 hrs)

Multiple Instructor Requirements
Safety, Supervision, Equipment (2)

Instructional Guidance . ’ : Co
Provide students with all required instructional materials. Provide assistance
to the student in the laboratory stations as required, Insure safety standards
are maintained, and certify attainment of criterion objectives. After all
objectives have been met, collect all reusable student materials.

MIR: "One instructor can monitor 2 trainers during the 4'ﬁoﬁrs_6f_iabora£8;}.

10. Military Training 4
a; Physical Conditioning ‘ (4)

11, Written Test and Critique ' 2

POI C3ABR32531 000 31 October 1978




PLAN OF INSTRUCTION/L ESSON PLAN PART |

TOURIE TITLE _
Avionics Instrument Systems Specialist

®OCK TITLE
Flight Instruments
1. COURSE CUNTENT ) {0

hﬂTIE: The standard of performance for all knowledge criterion cbjectives
is the passing score on the written test. ’

1. Pitot-5tatic Systems and Instruments

a. Without reference, select statements pertaining to the operation
lof the plitot-static system and instruments. 5TS: 19a Meas: W

b. Without veferences, select statements concerniné the use of
Jpitot-static system and instruments test equipment. STS: 1% Meas: W

c. Given a workbook, test equipment and trainer, perform an
inspection and operational check of the pitot-static system with a
ppinimum of 100% accurate workbook responses. S51TS: .3e, 19b, 19e Meas: (]

d. Given a workbook, handout, test equipment and trainer, trouble-
shoot components of the pitot—static system with a minimum of 75% accuratq
Lbrkbook responses. STS: 8d, 3e, 19¢c, 19¢ Meas: P

e. Given a workbook, test equipmeng; tonls and trainer. banch checd
components of the pitot-static system with a minimum accurate workbook
!responses of 80%. STS: 3e, 19d, 19¢ Meas: P
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 COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE
Student Instructional Materials !
3ABR32531-"7-301, Pitot-Static System
3ABR32531-WB~301, Operational Check, Inspection, Troubleshooting and
Bench Check of the Pitot-—Static Systen
GABR32531-H0-301. Pitot-Static System Schematic

Audio Visual Aids
Training Film AVA 550, Altimeter Setting Adjustment
Flip Charts, Pitot Static System

Training Equipment
Barometar, Mercurial A-1 (2)

Vacuum Chamber (2)

Timer (2)

Manometer, Vertical (2)

Test Set, Pitot~Static System, Field MB-1 (2)
Pitot-Static System (2)

Screwdriver (2)

Applicable Indicators (2)

Training Methods
Discussion (8 hrs)
Performance (10 hrs)
hrs)

Multiple Instructor Requirements
Equipment, Supervision (2)

Instructional Guidance )
Insure student understanding of pitot and static pressure differences and
sensing elements used to detect these pressures; also, the wide variety of
pitot=gtatic syatems depending on the type of aircraft. Enforce instruction
concerning various pitoi-static instruments and the pressures they use, as
opposed to the pressures they measure. Also stress the relationship of
mach to the speed of sound with changing altitudes. In the lab, make sure the
students understand the purpose and use of tie altimeter setting and
couversion charts. Check all connections of the mercurial sanometers and
insure water shut-off remains closed during high airspeed and altitude
checks,

HfR: One instructor can monitor 6 students™in laboratory performance.

¢ 7 S
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. PL. AN OF INSTRUCTION/LESSON PL AN PART |
CEETI T ITGTSR TOURIE ML K

Avionics Instrument Systems Specilalist

BLOCK TITLE

I-’light Instruments
1. COUREE CONTENT

2. Automatlc Altitude Reporting System (AIMS)

a. Without references, select statements pertaining to the operation .
m the automatic altitude reporting system and Iinstruments. STS: 2%a
as: W

b. Without reference, select statements i:ertalning to the use of
[ATMS test equipment. STS: 29e Meas: W

c. Without references, select statements pe;.'taining to trouble~-
[shooting the automatic altitude reporting system. STS: 29c Meas: W

d. Given a workbook, test equipment and trainer, perform an
inspection and operational check of an automatic altitude reporting
'system with a minimum of 100% accurate workbook responses,

STS: 3Je, 29b, 2%e Meas: P

e. Given a workbook, test equipment and trainer, hench check
components of an automatic altitude reporting system with a minimum
of 80X accurate workbook responses. ST$: 3e, 29d, 2%e Meas: P

'
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

3JABRI2531-PT~302, Pressure Temperature Test Set, TTU~-205C/E

3ABR32531-PT~302A, Automatic Altitude Reporting Equipment (AIMS)

3ABR3I2531-WB-302, Leak Check of the TTU-2052/E PITS

3ABR32531-HB-302A Inspection, Operational and Bench Check (AIMS)

‘3ABR32531=-H0-302 (303). Pitot Pressure and Pitot-Static Control Panel and -
Operating Instructions

Audio Visual Aids
Flip Caarts, Automatic Altitude Reporting Equipment

Training Fquipment

Test Set, Pressure Temperature, TTU-ZOSC/E (2)

Altimetet. Servoed, AAl~19/4 (2)

Computer, Ttanspondet, Altitude, Altitude Coding, CPU-46/a-3 (2)

Pitot Pressure and Pitot-Static Control Panel (2)

Test Set, Automati: Altitude Reporting, Encoders and Altimeters, TTU~229/E (2)

Training Methods
Discussion (8 hrs)
Performance (10 hrs)

Multiple Instructor quﬁitements
Equipment, Supervision (2) ¢

Instructional Guidance

Insure students understanding of the servoed altimeter operations in either
standby (pneumatic) or electrical reset mode and equipment furnishing inputs
for these modes of operation. Provide assistance in labs as required, insure
safety sta-dards are maintained at all times and attainment of criterion
objectives.

MIR: One instructor can monitor 4 students in laboratory performance.

POI C3ABR32531 000 31 October 1978




PLAN OF INSTRUCTION/L ESSON PLAN PART |
COURIE TTLE

Avionics Instrument Systems Specialist

B TITE
Fiight Instruments
1. COURSE CONTENT

3. Accelerometers

a. Without references, select statements pertaining to
operation of accelerometers. §TS: 333 Meas: W

b. Given a worksheet and accelerometer, perform an inspection
and operational check of a vertical accelerometer with a minimum of
100X accuracy in worksheet responses. STS: 33b Meas: P
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COURSE CINTENY

SIH’I'{)RT MATERTALS AND GUIDANCY

Student Instructional Materials
3ABR32531-PT~303 (4024), Operation of Accelerometers
3ABR32531-WS~303 (402), Inspection and Operational Check of Accelerometer

Audio Visual Aids
Flip Charts, Accelerometers

Training Equipment

Accelerometer (1)

Training Methods
Discussion (1.5 hrs)

Performance (.5 hrs)

Instructional Guidance

Stress importance that students remember to release locking knob on
inatallation of new accelerometers. Provide assistance to students Lln lab
area as required. lnsure safety standards are maintained and students
attain criterion objectives.

POI C3ABR32531 000 31 October 1978




. PLAN OF INSTRUCTION/L ESSON PLAN PART |
(RERE ST IRITRICTON COURSE T TL

Avionlcs ‘Instrument Systems Spuclal st

MOCK TITLE

Zlight Inatruments
1. RSE CONTENT

4, Flight Data Recorders

a. Without references,select statements pertalning to the operatien
of flight data recorders. STS: 30a Meas:. W

h. Without references, convert binary numbers to decimal and/or
decimal to binary. STS: 30a Meas: W
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Inatructional Materials
3ABR32531-PT-304 (303), Operation of Flight Data Recorders

Audio Vigual Aids
Flip Charts, Flight Data Recorders

Training Methods
Discussion {2 hrs)

Instructional Guidance

Ingure students know the purpose of flight data recorders in relation to Alreraft
Structural Integrity Program, and that recorded information is in binary
numbers; therefore, it is important they understand this numbering system.

POI C3ABR32531 000 31 October 1978




— PL AN OF INSTRUC TION/L ESSON PLAN PART |

= in COURSE TITLE

Avionics Instrument Systems Speclalist

MOCK TITLE
Flight iInstruments

1. COURSE CONTRNT

T Tt

5.  Air Data Computer Systems and Vertical Scale Flight Instruments

a. Without references, select statements pertaining to the overatio
of the Air Data Computer, Vertical Scale Flight Instruments and Angle
of Attack Systems., STS: 25a, 26a, 27a Meas: W

{1) Air Data Computer

{2) Syabols for air data terms

(3) Units supplying inputs to CADC

{4) Units receiving outputs from CARC

(5) CADC self-test circuit

{6) CADC system monitor circuits

{7) Alirspeed mach indicator

(8) Altitude Vertical Velocity Indicator (AVVI)
{9) Amplifiers

{10) Indexer lights

{11) True Airspeed (TAS)

{12) Total teheprature indicator

{13) Trace signal data from sensors to displays (tapes/countersﬂ
{14) Operational check
{15) Troubleshooting

b. Given a workbook and a trainer, perform an inspection and

operational check of an Alr Nata System. With a minimum of 100%
workbook responses. STS: 3e, 25b, 25¢, 26b, 26e, 27b, 27¢ Meas: P

¢. Glven a workbook, test equipment, technical data and trainer,
troubleshoot an air data computer system with a minimum of 75%
accurate workbook responses. STS: 3e, 4c, 8d, 25¢, 25e, 26c, 26e, 27¢,
27e Meas: P

d.. Given a programmed text, fechnical data and trainer, bench checH
the vertical scale flight instruments with a minimum of 80X accurate
workbook responses. STIS: 3e, 4c, 26d, 26e Meas: P

33
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COURSE CONTENT

e. Given a workbook and test equipment, hench check components of
an Air Data Computer System with 3 minimum of 80% accurate workbook
respongses. STS: 3e, 254, 25e, 27d, 27e¢ Meas: P

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

JABR32531-PT~305 (304), Central Air Data Computer System Operation
JABR32531~-PT=-305A (306A) Bench Check Vertical Scale Flight Instruments
JABRI2511-PT=3058 (3065), CADC System Trainer Familiarization
JABR32531-WB-305 (304), CADC (Inspect, Opera%kional Check, Troubleshoot)
3ABR32531-WB=-305A (304A), Bench Check of Air Data Computer
JABRI2531-HO0=-305 (304), Vertical Scale Plight Instruments
JABR32531-H0=305A (304A), Glossary of Terss

TO 5P5«2-27«2, Maximum Safe Speed Airspeed Indicating System

TO 5P8-9~10~2, Altitude Vertical Speed Indication SyStem

TO 1P-111(B)A~06, Aircraft Maintenance Work Unit Code Manual

AFTO Form J49, Maintenance Data Collection Record

Audio Visual Atds

Training Film AVA 522A, Vertical Scale Instruments

Training Film AVA 5228, Altitude Vertical Velocity Indicator

Flip Charts, Alr Data Computer Systems and Vertical Seale Flight Instruments

Training Equipment

Trainer Central Air Data System (2) -

Teat Set Pressure Temperature, TTU205C/E (2)

Pitot Pressure and Pitot=Static Control Panel (2)
Multimecer (2)

Test Bench Set CADC System AN/ASM-201B (2)

Test Set Indicator Altitude, Vertical Speed (1)

Test Set Airspeed Mach Number and Safe Speed Indicator (1)
Altitude Vertical Speed Indicator (1) .
Maximum Safe Speed Airspeed Indicator (1)

Training Methods
Discusaion (16 hrs)
Performance (17 hrs)

Multiple Instructor Requirements
Equipment Supervision (2)

Instructiona;. Guidance
When tracing aignal data flow through the CADC system, stress similarity {n
methods of signal processing from CADC to the indicating tape, counter, etc.
Also, relate the synchro system schematic used previously by students in
Electronic Principles to the wiring diagrams of synchro systems in CADC
handouts. In lab areas, insure attainment of criterion objectives by
students and observe and practice all safety procedures. After all objectives
+ have been met, collect all reusable student materials,
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

—————————
n e )4 COURSE ITLE )

vionics Instrument Systems Specialist

ook nine
Integrated Flight and Navigational Instruments

A “COURSE CONTENT

TINE

NOTE: The standard of performance for all knowledge criterion
objectives is the passing score on the written test.

1. Flight Instruments (Gyro Type)

a. Without reference, select statements pertaining fo the operation
of gyroscopic flight instruments. S5TS: 20a Meas: W

(1) Gyroscopic principles

(2) Directional Gyro Indicator

(3) Bank and Turn Iadicator

(4} Attitude Gyro Indicator
b. Given a workboox, test equipment and components, perform an
inspection and operational check of flight instruments with a minimum
of 1002 accurate workbook responses. STS: 3e, 20b, 20e ‘Meas: P
c. Given a workbook, test equipment and components, perform

bench check of representative flight instruments with a minimum of
1002 sccurate workbook responses. STS: .-Je, 20d, 20e Meas: P

d. Given a workbook, l?est et.puipment and trainer, troubleshoot
flight instruments with a4 minimum of B80% accurate workbook responses.
STS: 3Je, 20c, 20e Meas: P

SUPERVISOR APPROVAL OF L ESSON PLAN

SCMATURE AND DATE v SIGNATURE AND DATE
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

3ABR32531-PT~401 (402), Gyroscopic Flight Instruments

3ABR32531-W8~401 (402), Inspection, Bench Check and ﬁdjustment of the Bank and
Turn Indicator

Audio Visual Aids .
AVA 521 or AVA 521A and 521B, Gyroscopic Principles

Training Equipment

Gyro Demonstrator (2)
Attitude Gyro Indicator (2)
Directi. al Gyro Indicator (2)
Bank and Turn Indicator (3)
Rate Table (3)

Power Control panel (3)
Multimeter (3)

Stroboscope (2)

Training Methods -
LectureEDiscussion (8 hrs)

Demonstration/Performance (2 hrs)

Multiple Instructor Requirements
Safety, Equipment and Supervision (2)

Instructional Guidance

Using appropriate audioc visual aids, explain Gyroscope Flight Instruments
operation and maintenance. The students will perform maintenance operations on
Gyroscopic Flight Instruments. In the lab insure safety standards are
maintained and certify attainment of the criterion objectives, .

MIR: One instructor can monitor 2 trainers.

7
oL
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v, — PLAN OF INSTRUCTION/L ESSON PLAN PART |
. 1 COURSE TTLE
Avionics Instrument Systems Speclalist

HOCK TITLE

Integrated Flight and Navigation Instruments
Y. COURSE CONTENT L TiM

2. Direct Reading (Standby) Compass . ' 4

a. Without references, gelect statements pertaining to the operatior
of direct reading compagses. S5T5: 2la Meas: W

(1) Operation
(2) Compass error and effects
(3) Compensator

(4) Swing procedures

b. Given a workbook and compass trainer, perform an inspection and

operational check with a minimum 100% accurate workbook responses.
STS: 2lb Meas: P “ xR

c. Gilven a workbook, site compass and compass trainer, perform a
swing and make compensation adjustments with & minimum 100X accurate
workbook regponses. STS: 2lc Meas: P

‘
d. Given a workbook, gsite compass and compass trainer, perform a
residual swing and accomplish the pilot’s correction card with a
mininmum 80% accurate workbook responses. STS: 21d Meas: P

SUPERVISOR APPROVAL OF LESSON PLAN
SIGNATURE AND DATE * SIGN ATURE AND DATE
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

-3JABR32531-PT~402 (401), Operation of Magnetic (Standby) Compass

3ABR32531-WB-402 (401), Inspect, Swing and Complete Pilot's Card:
Magnetic (Standby) Compass:

Audio Visual Aids
Transparencies, Standby Compass

Trainin uipment
Compass, Magnetic Type B-16 or B-21 (2)
Direct Reading Compass Trainer (2)

- Non-Magnetic Screwdriver (2)

Training Methods
Lecture/Discussion (2 hrs)
Demonstration/Performance (2 hra)

Instructional Guidance :
Explain the operation, maintenance and swing procedures of the direct reading

compass. Insure safety standards are maintained and certify achievement of

criterion aobjectives. .
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PLAN OF INSTRUCTION/L ESSON PLAN PARY |

Avionles Instrument Systems Speclalist

SLOCK TITLE
Integrated Flight and Navigational Instruments

1. COURSE CONTENT

. TikE |

3. Attitude Heading Reference and Gyro Stabilized Magnetic Compass
Systems

a. Without references, gelect statements pertaining to the operati
of the attitude heading reference and gyro stabi]‘.’ized magnetic compass
systems. STS: 22a, 24a Meas: W :

(1) General discription
(2) Attitude system
(3)- Compass system

b. Given a workbook and trainer, perform an Inspection and .
operational check of artitude reference and compags systems with a
minimun of 100% accurate workbook responses. STS: 3le, 22b, 24
Meag: P

¢. Given a workbook, test equipment and trainer, troubleshoot the
attitude reference and compass system with a minimum of 807 workbook
responses. STS: 3e, 22¢, 22e, 24c, 24e Meas: P 5

’,
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

3ABR32531=-PT+403, Attitude Heading Reference and Gyro Stabilized Magnetic
Compass Systems

3ABR3I2531=-H0=-403, Attitude Heading Reference and Gyro Stabilized Magnetic
Compass Systems

JABR32531«H0=403A, Schematic Diagrams

3ABRI2S31-WB-403, Attitude Heading Reference and Gyro Stabilized Magnetic
Compass Systems

Audio Visual Aids
Transparencies, Attitude Heading Reference and Gyro Stabilized Magnetic
Compass Systems

Training Equipment

Trainer, Auxiliary Flight Reference System (2)
Trainer, ADI (2) Exploded View

Multimeter (2)

Test Set, Line Maintenance (2)

Training Methods
lecture/Discussion (20 hrs)
Demonstration/Performance (16 hrs)

Multiple Instructor Reguirements

Safety, Equipment, Supervision (2)

Instructional Guidance

Using apprupriate diagrams, explain the operation and maintenance of attitude
heading reference and gyro stabilized magnetic compass systems. The students
will perform maintenance operations on the attitude reference and compaes
system, In the lab insure safety standards are maintained and certify
achievement of the criterion objectives.

MIR: One instructor can monitor 2 trainers.

PCI C3ABR32531 000 31 October 1978
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Avionics Tnstrument Systems Spec

(al tat

BOCK TITLE
Integrated Flight and Navigatian~1l Instruments

1. COURSE CONTENT

T TINE |

4. MC-1 Compass Calibration !

a. Without references, select statements pertaining tc the use
and operation of the MC=1 compass calibrator. S8TS: 22e Meas: W

(1) Capabilities
(2) Components

(3) Area survey

. (4) Compass sw{ng

b. Given a workbook, test equipment, technical data and trainer,
perform a compass swing and compensation adjustments with a minimum ‘of 80%
workbook responses. STS: e, 4c, 22c, 22e Meas: P .

16
(6}
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COURSE CONTENT

SUPPORT MATERTIALS AND GUIDANCE

Student Instructional Materials

3ABR32531-PT-404, MC~1 Compass Calibrator
3ABR32531-PT=404A, -Azimuth Dial Readings
JABR32531-WB=404, Use of the MC-1 Compass Calibrator
AFTO Form 53, Compass Swing Data Sheet

TO SN3-3-7-1, Magnetic Compass Calihrator Set (MC-1)

Audio Visual Aids
Transparencies, MC-1 Compass Calibrator

Training Equipment

Trainer, Auxiliary Flight Reference (4)
MC=1 Compass Calibrator Set {(4) .
Adapter Kit (4)

Training Methods
LactqresDiscussion (6 hrs)
Demonstration/Performance (10 hrs)

Multiple Instructor Requirements
Safety, Equipment, Supervision (2)

Instructional Guidance

Using appropriate diagrams, explain the purpose and opetatlon of the MC-1
compass calibrator. The students will perform a compass swing in the lab,
Insure safety standards are maintained and certify achievement of the
criterion objectives.

MIR: One instructor can monitor 2 trainers.

o7~
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Avlonlen Tastrument Syntoms Hpvv!.lilqt

BOCK TITLE
Integrated Flight and Navigatlonal Inatruments

) COURSE CONTRNT

5. Electronic Test Equipment ‘
ot etuccronie ent sqvivoent. S5 “Her i oo che cneeasion
(1) DC digital voltmeter

(2) Phase angle voltmeter

(3) Electronic counter

(4) Oscilloscope

b. Given a workbook, test equipment. technical data and trainer,
bench check various attitude and heading components with a minimum of
80% accurate workbook responses. STS: - 3e, 4c, 22d, 22e, 24d, 2be
Meas: P

SUPERVISOR APPROVAL OF LESSON PLAN
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COURSE CONTENT

SUPPORT MATERIALS 'AND GUIDANCE

Student Instructional Materials’
3ABR32531~PT=405 (403A), Flectronic Test Equipment .
3ABR325)1-WB=405 (403A), Nench Check AFRS Eloectronfc Components

Audio Visuat Aids
Transparencies, Electronic Test Equipment

Training Equipment

Multimeter (3) .
Test Set, Attitude Reference and Bombing Computer AN/AIM-17 (3)
Oscilloscope (3)

Voltmeter, Phase Angle (3)

Voltmeter, DC Digital (3)

Electronic Counter (3)

Amplifier power Supply (3)— — ——— .

Rate of Turm Gyro Trarsmitter (3)

Switching Rate Gyro (3)

Dual ‘timer (3)

Training Methods
Lecture/Discuasion (3 hrs)
Demonstration/Performance (6 hrs)

Multiple Instructor Requirements
Safety, Zquipment, Supervision (2)

Instructional Guidance

Using appropriate diagrams, explain the purpose and use of electronic test
equipment. In the lab insure safety standards are maintained and certify
achievement of criterion objectives. The students will bench check components
in the lab. After all objectives have been met, collect all reusable student
materials.

MIR: One instructor can méonitor 2 trainers.
6. Military Training
a. Physical Conditioning

7. Written Test and Critique

59
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*=COTR COURIE TITLE =
Aviontca Instrument Systems Special (st

sLocK TITLE
Flight Director Systems

1, COURSE CONTENT

NOTE: The standard of performance for all knowledge criterion
objectives 1s the passing score on the written test.

1. Flight Director Systems 28

}
a. Without reference, select statements pertaining to the operation (16}
of flight director systems. STS: 23a Meas: W

b. Given a workbook and trainer, perform an inspection and - (2)
operational check of the flight director systems with a minimum of
100X accurate workbook responses. STS: 3Je, 23b Meas: P

c. Given a workbook, test equipment aad trainer, ‘troubleshoot (6)
the flight director system to -a minimum accuracy of 803 workbook
responses. STS: 3d, 23c, 23e Meas: P

d. Glven a workbook, technical dsta, test equipmeat and trainer,
bench check components of the flight director System with a minimum
accuracy of 100% workbook responses. STS: 3e, 4c, 23¢, 23e beas: P

|}
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COURSE CONTENT

SUPPORT MATFRIALS AND GUTDANCE

Student Insiructinnal Materials -

3ABR32531-PT=501 (404), Flight Director Systems

3ABR32531-R0-S01 (404), Flight Director Systems (Modes of Operation)
3ABR32531-H0~501A (404A), Flight Director Systems Dlagrams
3ABR32531-WB~501 (404), Flight Director Systems

Audlio Visual Aids
AVA 523A, Horizontal Sitvation Indicator
AVA 523B, Attitude Director Indicator

Training Equipment
Trainer, Auxiliary Flight Reference (2)

Multimeter (2)
Test Sef, AN/ASM 159 (2) _ _
Horizontal Situation Indicator (2)

Instructional Methods .
Lecture/Discussion (16 hrs)
Demonatration/Performance (12 hrs)

Multiple Instructor Requirementa
Safety, Equipment, Supervision (2)

Instructional Guidance

Using appropriate diagrams and films, explain flight director operation and
maintenance., The students will perform maintenance operations on the flight
director system and components., In the lab, insure safety standards are
maintained and certify achievement of the criterion shjectives, After all
objectives have been met, collect all reusable student materials.

MIR: One instructor can monitor 2 trainers.
2. Military Training
a. Physical Conditioning
h. End-of«Course Appointments
Measurement, Written Tese;and Critique

Course Critique and Graduation

POI C3ABR32531 000 31 October 1978
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AFM 391
) AFSC 32851
POR TRAINING PURPOSES oNLY Semiskiiled AFSC 32531

AIRMAN AIR PORCE SPECIALTY
+ %® AVIONIC INSTRUMENT SYSTEMS SPECIALIST
1. SPECIALTY SUMMARY

Installs, inspacts, repairs, operatas, troubleshoots, overhsuls, ang modities slectronic end
tro-mechanica) instrumaenta, instrument Systems, componsnts, and tLest equipment,

2. DUTIES AND RESPONSIBILITIES

t..Performs preventive Maintenance op and reppire instrument
electronic anc ¢electro-mechanical instruments nent malfunctiony using
and instrumeng Systems: Inapects and tasta circuit disgrams and test equipment, sych o
slectrical. e!letronie/tnm!ltorlud. and pitot.static ~teetere, berometers, gnd
mechanical instrument systems snd com. manometars, gyroscopic instrument Lestars,
ponent pearts such ag flight and engine in. frequency counter, digitai voltmeters, and
strument eystems; flight dats recorder specialized instrument systams testers and
systame: central air dats tomputer systams, anslyzers, Maintains end cailbrates ip.
including component Parts such as computars, strument o{ouma tast squipment as outlined
compsnastors, convertars, and sensose; and in spplicable technical directives. Swinge and
gyro.atabilized ettituds reference and flight compensstes gyro/magnetic cCompanses.
director indicating Systoms snd components, Aligns, balances. ¢allbrates, and adjuste
megnetic compsasses, clocks, eextats, repaired assembliss and systems, Ae.
perature, and jiquid indicating complishes modification of components and
systams and torqua indicsting systems, Turne systems,
on equipment and svalrates equipment per. c. Maintains inspection gnd Maintengnee
‘ormance using applicabla test squipment. records: Posts entries on applicabls main.
A Adjusta and rspiaces defective units and tenr.nce and inepection rees 8. Completes
tomponents. maintensnece dgta forms, Recommends
b. Instails, repairs, troubdleshoots, methods 0 Improve equipmant. performance
overRauls, ‘gnd modifies alectrical, efec. and maintenance procedures. .
lronic/transistorized, gnd mechgnical in. d. Supervises auionic instrument systems
struments and instrumene systems: Checks personnel: Assigns maintanance and operation
componente visually and by use of too)s and tasks. Observes performance o ineurs com.
Fviceability prior to in. pliance with directivee and applicabie technicai
publications. Instructs Subordinates in
techniques of installation, msaintenance, and
ponsnts and roudbleshoots repair of instruments and instrumaent systams,
and  repairs slectrical,  electronic/ Conducta on-the-job tralning and demen-
transistorized, ,and mechanical in. Strater uas of tonis angd quipment. Ingures
struments such e centrah air date computer, personnel sdhere to Spproprista procedures
flight data recorder, flight director, and gt. prea. ‘hed hy USAF maintanance manage.
titude reference systems to insure correct ment directives.
output for related integrated systems.

3. SPECIALTY QUALIFICATIONS

8. Knowledge: Knowledge of theo and  .od motion transmission by electrical and
application of sisctronic and electro.mechanical mechanical means ig mandatory. Possession of
principles: interpretation and application of mandatory knowledgs will be detarmined in
mechanical drawings and wiring diagrams in accordenca with AFM 35—1],
reintion to mechanice} functions and electronic b. Bducation: Cormpletion of high school

{ta: theory und application of yaryo. with courses in basice eloctronice gand
amplifiers; functionaj value of differentia} mathematics i deesirabie.

wing: use, care, and interpretation of testing c. Zxperience: Experience in furctions guch

\_{ el mensuring devicas; and principles of powesr a8 instellation, testing, inwpection, repair, and




-bd .

overhaul of Insteument l)fltlQma and com e. Other: ’
ponents i mandatory. {1} Normal color vision aad = - AFM
1601 is mendatory.
d. Tre-ing: Completion of & hasic avionic 12} A minimum aptitude level of Elec.
 istram. . Jystenis course i desirable. lronic 80 is mandatory.
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CLAMP MOUNTING

MM/

Figure A Figure B

Instrument Prepared for Clamp Mounting

Connect instrument power source and insert
inslrument in ponel

Instolt lower nght clump screw-jack screw. Tighten both screws.

et
n Install upper teft mounting screw.




(
BEZEL MOUNTING

CONNECT WITEUMENT POWES
‘ AND MIEAT INITOURENT IN
PANIL

AUGH BIGHT piaTual OVER
HITIUMINT

3 OFYN HINGED SULF COVES

‘ LIPT HNGED SULS TO GaM ACCELS
tO MOUNTING HOLES °

5 WATALL POUS MOUNTING JCHEWS

AND TIORTEN

6'0!" HINGED SULED N MACE

7 CLOLE WNGED U COVED

Front Bezel Mounting of Instruments

= IMSTAUMENT PANEL

O, PRESSURE OAGE

JFLLER
CHECK VALVE

F;.],__ GAGE FITHING

-

Rear Bezel Hounted Instrument
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STANDARD AIRCRAFT MACHINE BOLY

P
O

Eye Bolt

©

External Wrenching

| C) !l
HEX HEAD, CLOSE.TOLERANCE YENSILE BOLY l:::
@ @ " | S— ' Internal Wrenching

' Clevis Bolt

CLOSE.YOLERAMCE SHEAR BOLY"
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Allen Screw
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Flllister Head

Self Tappin
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FOREWORD

This programmed text was prepared for use in the Automatic Flight
Control System Speclalist Course JABR3I2530-1. The material contained
herein was validated by twenty (20) students from the subject course.
At least 90% of the students achieved the o jective ag stated below.

OBJECTIVE

1. Without references, identify facts concerning aircraft
familiarization. An accuracy of 70% is required.

a. Types and distinguishing characteristics.

b. Principles of flight and flight controls,

o

c. Structural areas and systems.
INSTRUCTIONS

This programmed text presents information in small steps called
frames. Within each frame, you are asked to respond to a situation
or question. Read the information given and respond by circling the
correct letter or in some other manner as instructed in the frame.
After you have made your response, compare your answers to those given
at the top of every other frame. Example, the answers for frame 1
are at the top of frame 3; and the answers to frame 2 are at the top
of frame 4, ete, If your answer is correct, go to the next frame;
if your answer is wrong, read the frame again to get the information
straight in your mind. Write the correct response next to your
original response, and then proceed to the next frame. Work at your
own pace. DO NOT HURRY!

Supersedes 3ABR32530-1-PT-115, 3ABR32531-PT-104, 3ABR32632B~PT-203,
3ABR34230=-PT-606A, 2 January 1974.

OPR: 3360 TCHTG

DISTRIBUTION: X -

3360TCHTG/TTGU~F - 2005 TTVSA - 1 — >V
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Frame 1

All military aircraft are assigned a group of numbers and letters
for identification purposes.  Listed below are sSome typical examples.

A-1E H-3C
B=-52H T=33A
C-135a U-64
F-1068 X=15A

The letter in front of the dash indicates the basic mission for
which the aircraft was designed. This letter is referred to as the
basic mission symbol. The basic mission symbol is used to denote the
primary function of capability of the aircraft. Special cases are the
letters "H" and "V." The "H" stands for helicopter - a type of alrcraft
with rotary wings. The helicopter is capable of flight beoth horizontally
and vertically. The "V" stands for either vertical takeoff or landing
(VTOL} or short takeoff or landing (STOL) type aircraft vwhich are
designed for taking off or landing in very short distances.

Mark the following statements true (T) or false (F).

A B-52H is a helicopter. v

A T-33A is a fixed wing airecraft.

In the designation U-64, the A indicates the basic mission
of the aircraft.

An H-3C is a rotary wing aircraft.

A V=10A would be the proper designation for a short takeoff
or landing aircraft.




Frame 2

Military aircraft are designed to perform a primary function or
job. As you have already learned, the basic mission letter is assigned
to all military aircraft to denote the primary function or basic mission
for which it is designed. A partial 1list of basic missions and their
respective mission letters is shown below,

A - Attack

B -~ Bomber

€ - Cargo/Transport

F - Fighter

0 = CObservation

T ~ Trainer

U~ Utilicy

X - Experimental/Research

Notice that the basic mission letter is usually the first letter
of the word representing the basic misgion. l

Mark the following® statements true (T) or falge (F),
The basic mission letter for a utility aircraft is "U."

The basic mission letter stands for the primary function for
which the - reraft is designed.

"I 13 the basic mission letter for trausport.




Answers to Frame 1: 4. T 5.

Frame 3

Let's learn more about basic missions of various aircraft and their
distinguishing characteristics. An attack aircraft is designed to
search out and destroy enemy land or sea targets, its armament is cannon
and air to surface rockets.

Fighter aircraft are similar in size and shape to attack aircraft.
Fighters are designed to intercept and destroy other aircraft and
missiles. Some fighters are also multipurpose aircraft designed to
support friendly troops in the destruction of enemy troops and equipment.
The distinguishing characteristicy of fighters and attack aircraft,
ag compared to bombers and cargo aircraft, are their small size and

thin, short wings. Fighter armament is usually cannon and air to air
rockets.

Mark the following statements true (T) or false (F).
1. Attack aircraft usually carry air to air missiles.

Fighter aircraft are used to engage enemy aircraft and
support friendly troops.

]
Most fighter aircraft have thick wings and large fuselages.




Answers to Frame 2:

Frame 4

Bomber aircraft are designed to carcy heavy bomb loads far into
enemy territory. They are 2quipped with all-wezther flying and
bombing equipwent. Many of the distinguishing characteristies of
bomber type aircraft also exist on cargo/transport type aircraft.

Cargo aircraft are designed to carry heavy loads of cargo and/or
passengers. Instead of bomb-bay doors in the bottom of the plane
as is the case with bombers, modern cargo aircraft have loading doors
at the front or rear of their roomy fuselages to accommodate loading
freight or vehicles. Loading camps, conveyors, and hoists aid in
loading and unloading heavy cargo. Obviously, one distinguishing
characteristic of both bomber and cargo-type aircraft ig their huge
size,

Mark the following statements true (T) or false (F).

1. Bombers have doors in the bottom of the alrcraft to load
and drop or unload bombs.

Bombers are used to carry cargo and/or passengers.

Transports can carry vehicles, !

Cargo alrecraft are generally small and fast.




Answers to Frame 3:

Frame 5

Observation aircraft are designed to fly over enemy territory to
obtain information concerning enemy troops and supplies in active
combat areas.

Trainer aircraft are designed for training persoanel to operate
the aircraft and/or related equipment. A distinguishing characteristic
of the trainer type aircraft is the two-seat cockpit -~ either side~by-
side or in tandem (one behind the other).

Aircraft used for miscellaneous missions such as carrying small
cargo loads and/or passengers, towing targets, etc., are designated as
utility aircraft and are assigned the mission letter "U."”

Mark the following statements true (T} or false (F).

Observation aircraft are used to observe enemy troop
movement.

Trainer aircraft are designed primarily to test new equipment.

The U-2A is a uti%ity alrcraft.

-
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Answers to Frame 4:

Frame 6

Sometimes aircraft are modified to perform functions other than
their primary function. Some homhers, for example, are modified for
reconnaissance; some cargo aircraft are modified to provide inflight
refueling of other aircraft, ete. When an aireraft has been modified,
it is identified by a modified mission letter placed in front (to the
left) of the basic mission letter. Some examples of modified mission
letters are listed below.

Aircraft modified to attack enemy troops and targets.
Aircraft modified to carry carge and personnel.

Aircraft having special equipment to perform search and
rescue missions.

Aircraft modified to perform inflight refueling (tanker).
Aireraft modified for training purposes.

Aircraft equipped for photographic or electronic reconnaissance
missions.
N
Usually smal} aircraft modified to carry cargo, passengers,
or tow targets.

W -~ Afrcraft modified with permanently installed weather equipment.

Remember, if an aircraft number has only one prefix letier on the
left, then the aircraft is performing its basic mission. If, however,
the number begins with two letters, the cutside (left most) letter
indicates the nission which the aircraft is modified to perform.

Mark the fellowing statements true (T) or false (F).
An RB~57 aircraft is designed for a basic mission of bombing.
The modified wission letter of the KC-135 is "K."

The modified mission of an HU=16 aircraft is search and
rescue,

14;




Answers to Frame 5:

Frame 7

Military aircraft are further identified by design number as
follows:

Attack aircraft - A~1, A-3, A~4, A-5, etc.

Bomber aircraft - B-25, B=26, B=47, B-52, etc.
Cargo/Transport aircraft - C-47, C~54, C-130, C-135, etec.
Fighter aircraft - PF-80, F-100, F-105, F=106, etc.

Notice in the examples above that the design numbers for each

basic mission are larger as you proceed to the right. The larger

design numbers are used for aircraft which were designed at a later
date.

Mark the following statements true {T) or false (F).

An A-~4 aircraft is a fighter aircraft,

A B-47 is a newer design than a B~25 aircraft.

The lettfer in "F-105" is the basic mission letter.

The number in "C-130" is the design number of a cargo/
transport aircraft.
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Answers to Frame 6:

Frame 8

You have just seen that larger design numbers indicate newer (or
later) models of the same type of aircraft. The design numbers have
been getting so large, that the government has decided to begin the
design numbering sequence all over again. For example, cargo aircraft
designed after the C-1l41 are designated as C-l, C-2, etc. Likewise,
the F-111 is the last fighter designation in the series. WNewer fighters
are designated F-1, F=3, ete. In the case of bombers, the B=70 is the
last large numbered bomber. As you may know, the newest bomber design
was given the number B-l; and although it is not in the Alr Force
inventory, its design number, B-1, still stands.

Mark the followlng statements true (T) or false (F).

l. An F=5A is a newer design aircraft than the F-106A.

2. An RC-135A was designed before the C-141A.

3. The F-105 was designed after the F-4,




Answers to Frame 7: . . 4.

Frame 9

A series letter always follows the design number, for example,
C-54, C-5B, etc. Series letter "A" is used for all newly designed
alrcraft. These aircraft, as a rule, remain series "A" as long as they

are used by the Air Force. To understand just how series letters change,
let's look at an example.

Let's say the government makes a contract with Boeing to produce
100 B-52 aircraft. As those 100 models roll off the assembly line,
they are given the series letter "A" - thus the number of the aircraft
becomes B~52A. As the Air Force uses these "A" models, they will
find that certain modifications or changes need to be made. The
changes are usually made by qualified Air Force personnel, but the
series letter of the aircraft remains "A."

Now at some time in the future, the Air Force will make another
contract for say 100 more B-52 aircraft. But these new aircraft must
contain all the modifications that were made to the first 100.
Therefore, since these new aircraft are different in design from the
first 100 which Boeing made, they assign them a different series
letter = in this case "B" and all 100 of these new aircraft will be
given the number B-52B. Each new contract for this B=52 aircraft will
generate a new series letter if the design is changed from the last
contract. Understand that the series change does not change the
function of the aircraft - in our example, the aircraft is still a
bomber. A series change only improves that function.

Mark the following statements true (T, or false (F).
1. A B~524 aircraft has no major design modifications.

2. In the designator KC-1358, the K represents a series change.
3. The series letter in the designator WB-66D is "D."

A C~1358 aircraft has had one major modificationm.
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Answers to Frame 8:

Frame 10

Aircraft have serial numbers to nmske it easier to distinguish
batween aircraft of the same design, for inatance, one KC-135B from
another KC-135B., Serial numbers include the two digits that repre-
sent the aircraft contract year geparated by a hyphen from the rest
of the number (73-12343). The component assignment letter, indicating
the organization .to which the aircraft is assigned, is added as a
suffix to the serial number. The component assignment letter "A"
is used to identify aircraft assigned to the Air Force (75-123454).
The serial number, symbol, type of fuel, and technical order reference
are stenciled on the left side of the fuselage under the pilot's
window, as shown below., Remember wvhere to find the aircraft serial
number since you will be required to use it when recording your work,

TECHNICAL DATA
LeOiD

Figure 1.

Mark the following statements true {T) or false (F).

i, The suffix symbol "A" in the aircraft serial number 73-1762a
indicates assignment of the aircraft to the Air Force,

The serial number of an aircraft is located under the pilot's
window on the outside (left side) of the fuselage.

In the aircraft number 77-12345, the first two digits indicate
that the aircraft was purchased in July of 1970.

Aircraft serial numbers have a maximum of four digits.




Answers to Frame 9: 4,

Frame 11

The radio call number {tail number) consists of five digits. It
i1s applied to each side of the vertical stabilizer and is derived from
the last five digits (12345) of the aircraft serial number (75-12345).
When it is necessary to use the contract year, the first digit and
the hyphen are not used. Thus, the radio call number for serial number
75-1234 would be 51234. 1If the serial number has less than five digits,
say 77=12, zeros will be added following the second digit of the contract
year to make a total of five digits (70012). Duplication of radio call
numbers, derived from the gerial numbers 65-1234 and 75~1234 is prevented
by using the symbol "0-" in front of the earlier year - for example, the
radio call number for the 10-year-ol. iircraft (65-~1234) is 0-51234. The
call number for the other aircraft is 51234. It is possible that another
20-~year—-old aircraft with the same call number {55=1234) is on the same
base. Although such instances are rare, they do occur and the local
command at that bage will have its own particular methoed of identifying
such aircraft.

Remember how radio call numbers are derived and where they are
located because you will be assigned work by the tail number of the
aircraft. In the maintenance shop, this is the easiest form of
identification. . .

Complete the ‘following statements by filling in the appropriate
blank on your response shret.

1. If 65~1576 is the serial number of a 10-year-~old aircraft,
and a 19753 model aircraft has the same serial number, what would be
the radio call number of the 1965 model aircraft?

2, The radio call number of a B-52G, serial number 72-0007
would be .

3. The radio call number of a C-141, serial number 75-65321 would
be .
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Answers to Frame 10:

Frame 12
Circle the letter of the correct response to the following statements.
1. The basic mission of an F-104C is to
a. carry cargo and/or passengers.
b. intercept and destroy other aircraft.
c. bomb enemy targets.
d. search out, attack, and destroy land targets.
The basic mission of an RC-47A is to
search out, attack, and destroy land targets.
take pictures on reconnaissance flights.
carry cargo.

tow targets.

[
The modifigd mission of a TB~58A is

for training personnel.

to bomb enemy targets.

to transport persontel.

to attack enemy land targets.

The series letter of an HU-16B is

not shownm.




Frame 12 (Cont'd)
A WB-57 designator means that the aircraft is
an attack type used for training.
a weather type used for training.
a fighter modified for training pilots.
a bomber with weather equipment installed.
alrcraft serial number is located

inside the pilot's compartment, under the left
window.

outside the fuselage, under the pilot's window.
on the lower side of the left wing.
d. on both sides of the fuselage.

One distinguishing characteristic of a cargo/transport
alrcraft is its

]

a. smdll size.

b, thin, short wings.

c. large cargo door,

d. number of engines.

The basic mission of a B-47A is to

a, carry cargo.

b. carry passengers.

c. bomb enemy targets.

intercept and destroy enemy aircraft.
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Angwers to Frame 11: 1, 0-51576 2, 20007 3., 65321

Frame 13

You have completed the first part of this lesson covering the
types, designation and distinguishing characteristics of military
aircraft. The next section deals with the major structural components
of an aircraft——the fuselage, wings, empennage, engine nacelles,
jet pods, and some more aircraft markings.

NO RESPONSE REQUIRED




Answers to Frame 12: 1. b 2. ¢ 3. a 4, a 5. 4 6. b 7. ¢
8, ¢

Frame 14

The fuselage is the ceantral body portion of an aircraft. The
cabin or cockpit Ls located in the nose of the fuselage and 1s some-
times referred to as the crew compartment.

The central portion of the fuselage is the cargo or passenger
section of cargo/transport aircraft. The central portion of a bomber
fuselage is used to carry bombs. Fuel is sometimes carried in this
section of refueling (tanker) aircraft.

An illustration of the KC-=1354 "tanker" 18 shown below. This
aircraft has large tanks of jet fuel in its fuselage which is used
to reruel other aircraft in flight. The national star insignia (A) and
U.S. Air Force (B) are markings on each side of the fuselage and are
located on most aircraft in approximately the same position as shown.

“—¢ VERTICAL STABILIZER

C FUSELAGE

D CABIN

F HORIZONTAL
STABILIZER

G EMPENMNAGE

Figure 2,
Mark the following statements true (T) or false (F).

The fugwlage is represeanted by section "C" in the above
illust: .tion.

Fuel is carried in the section labe” -1 "D."
The cabin area is located in the nose of a KC~135.

Markings "A" and "B" are found on both sides of the
fuselage.

The empennage is the tail sectlion of an aircraft.




Answers to Frame 13; No response requireid
Frame 15

All aircraft have wings (airfoils) to provide 1ift and support
the aircraft in flight. High speed jet fighters, such as the F-1044,
have short thin wings as shown in illustration A. The WU-2A, shown
in B below, has long thin wings to support flight at extremely high
altitude where the air is thin. A helicopter, C, has rotary wings which
enable it to fly vertically and horizontally. Cargo aircraft have
thick, lorg wings to provide more 1lift.

— ————

RIGHT WING

== =

LEFT WING

Figure 3.

Is the following statement true? Circle either YES or NO.

l. Wings are structural units that support the aircraft In
flight by providing lirft.

YES NO




Answers to Frame 14: 3, T 4. T 5.

Frame 16

Aircraft reciprocating engines (engines with pistons) are enclosed

in engine nacelles. The nacelles cover, streamline, and help cool the
engines.

Jet pods cover and streamline jet engines when the engines are
mounted under the wings.

Engines are numbered one, two, three, four, etc., starting at

the aircraft's left wing tip as seen when you are sitting in the cockpit
looking forward.

Mark the following statements true (T) or false (F).

Aircraft englnes are numbered from right wing tip to left
wing tip.

An aircraft has the same number of nacelles or pods as it
has engines,

Hacelles cover, streamline, and help cool reciprocating

engines,
b




i
Answer to Frame 15: YES

Frame 17

Match the numbers of the illustration below to location of markings
and the part of the aircraft they identify. Write the correct number
in the appropriate spaces provided.

Vertical stabilizer Call number
Mumber 2 engine U.8. Air Force
Right wing Technical data legend
Right horizontal National star (fuselage)
stabilizer
Mumber 1 engine
Left horizontal
stabilizer Empennage
Number 4 engine Cabin
Fuselage

Left wing




Answers to Frame 16:

Frame 18

THE GENERATION OF LIFT

A balloon filled with hydrogen or helium rises because the weight
of the air it displaces is greater than the weight of the balloon. The
amount of force that keeps it up in the air is the difference between
the balloon's weight and the weight of the air (see figure 5). Another
way of saying this is that the balloon's lift factor is greater than
the balloon's weight (which is the pull of gravity on the balloon =
see figure 6).

SALLOON'S
WEIGHT

H

*

AMOUNT OF _¥
FORCE AMOUNT OF

PRODUCING LIFT FORCE

PRODUCING LIFY
vV X ] w'

WEIGHY OF
DISPLACED AR

JALLOON'S
LIFT FACTOR

Figuve 3. Figure 6.

NO RESPONSE REQUIRELD
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Answers to Frame 17: 5 a. . 2 e.. 4 4, 6 e.
i1 f. . 7 h. 10 i. 12 4.
1} k. 8 m. 14 na. 15 o.

Frame 19

An aircraft gets 1lift from the air through which it flies, bhut
in a different way from a balloon. Since the aircraft weight is
greater than the weight of air it displaces, it cannot vise like a
balloon. It must genera’te its own 1lift by moving through the air at
high speed and allowing the wings to lift the aircraft.

There are four wajor forces acting on an aircraft while it is
flying. One of these forces is already known to you. This force is
called gravity. The force which makes the aircraft move forward
through the air is called thrust. Keep in mind that without thrust,
11ft cannot be generated. But, as thrust moves the aircraft through
the air, another force is produced. This force is known as drag -
anything that moves through the air causes drag. These four forces
are summarized in the diagram below and explained in greater detail
in the folvlowing frames. Only when you become familiar with the
action of these forces on the aircraft in flight can you understand
how aircraft can be controlled in the air.

i

GRAVITY

Figure 7.
Circle the correct letter.
1. Th force necessary to create 1ift is
thrust. -
torque,

weight.

d-ag.




Answers to Frame 18: No response required
Frame 20

The force that overcomes gravity and holds the aircraft up during
flight is called lift. 4An aircraft gets its lift from the air which
passes over and under the wings as a result of its motion. To under=-
stand how a wing generates lift, let's first examine a very important
discovery made by a man named Bernoulli,

Bernoulli forced air through a piece of tubing that had a slight
reduction in it callsd a venturi (see diagram "a" below) and measured
the velocity and pressure of the airstream at various places inside
the tube. He noted that the velocity of the alr increased as it went
into the venturi. He also noticed that as the velocity increased, the
air pressure decreased.

Since a wing (also called an airfoil) is shaped like a venturi (see
diagram “b"), the airstream flowing over the top of the wing will travel
faster than the air under the wing. Thus, by Bernoulli's principle,
the pressure of the air will be lower on the top of the wing and higher
on the bottom. Therefore, as the aircraft moves through the air, its
airfoils 211 help to generatz the lift needed to support the aircraft
in flight (see diagram "c").

— ey ———— -
et f " - -
AIRFOIL

—~~ R G

A B

VEMNTURI TUBE .
THE TOP OF AN AIRFOL IS
ACTUALLY OME SIDE OF A VENTUR|

DIRECTION OF LiFT

THE SHAPE OF THE ARSTREAM AROQUND A WING

Figure' 8.
Mark the following statements true (T) or false (F).

1. Afir pressure is greater on the upper surface of an airfoil
than on the lower surface,

——

2. To produce 1lift, air must flow over the top of the wing faster
than it flows under the wing.
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Answer to Frame 19: 1. a
Frame 21

Since the air pressure on the wing decreases as the velocity of
the airstream over the wing increases, it is easy to sgee that the
faster the aircraft moves through the air, the more lift 1its wings will
generate. Therefore, 1ift is affected by alrspeed (the speed at which
air flows around the wings).

Lift is also affected by something known as angle-of-attack. Angle-
of~attack car be simply defined as the angle at which the wing meets
the airflow. But this definition, although simple, doesn't explain
the meaning exactly. To explain angle-of-attack properly, first you
need to wmow the meaning of chord and relative wind.

The chord {pronounced like cord) of a wing is shortest distance from
the trailing edge to the leading edge of the wing (see figure 9),

In aerodynamics, the relative wind is always directly opposite to
the £flight path of the aircraft. Flight depends entirely upon main-
taining sufficient airflow over the wings. This is why aircraft always
take off into the wind.

Figure 9 below shows an airfoil and its chord line extending from
the leading edge to the trailing edge. Also shown {s the direction of
the relative wind (coming from the left in the diagram). The angle-of=-
attack ig labeled & (pronounced alpha) in the diagram.

8 it Pl Ty s i

CHORD LINE=""" %

RELATIVE WIND

> ANGLE OF

ATTACK

Figure 9.

It is possible that the angle~of=-attack can become so great that
the airfoil stops generating 1ift. When this occurs, it is referred
to as stall and the angle-of-attack at which stall occurs is called
the stall angle. Do not spend time memorizing these terms now. They
have been introduced to you so that you will recognize and be able to
use them when you see them again later in the course. You should keep
in mind though that bath airspeed and angle-of-attack are factors that
af fect lift.

NO RESPONSE REQUIRED




Ansewrs to Frame 20

Frame 22

The one force with which we are most familiar is gravity, It
is the force which attracts bodies toward the center of the earth.
Gravity is always at work trying to keep the aircraft on the ground
or to pull it back to the ground once it is in the air.

Figure 10.

Is this statement true or false?! Circle either YES or NO.

1. The force which opposes gravity is 1ift.

YES NO




M
Answers to Frame 21: No response required.

Frame 23

In order for the aircraft to get the motion required for lift,
another force is required. This force is called thrust. The thrust
may come from the propeller driven by a reciprocating engine or a
turbo-prop engine, or from the reaction of exhaust gases in a jet

engine. 1In general, the larger the aircraft the greater the thrust
required to lift it off the ground. '

Figure 11.
Circle the correct letter.
1. The force required for lift is
a. drag.
b. gravity.
thrust.

torque.




Answer to Frame 22: 1. YES

Frame 24

As soon as the aircraft starts moving to create lift, another
force is created which opposes the movement (see illustration below).
This force is called drag. Part of the drag is caused by the wing
and is called induced drag, because it is produced as a result of
the creation of 1ift. Part of the drag is caused by the fuselage
and other parts of the aircraft exposed to the airstream and is
called parasitic drag. There is no way of preventing drag, but by
proper design it can be kept to a minimum. Drag always acts at
right angles to 1lift and opposite in direction to thrust.

%

Figure 12,

Circle the correct letter.

1. The type of drag caused by the wing is called

parasitic drag.
induced drag.
residual drag.

reduced drag.
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Answers to Frame 23: 1. ¢
Frame 25

A1l bodies that turn, move around (about) a line called an axis.
There are three imaginary axes about which an aircraft can turn. These
axes are imaginary straight lines passing through the center of
gravity of the aircraft. The center of gravity of an aircraft is the
point from which it can be suspended in air and remain at a level
position.

VERTICAL,

CENTER OF GRAVITY

Figure 13,
Circle the correct letter.
1. Center of gravity of an aircraft is an imaginary

line through the longitudinal center of the aircraft.

point at which, if suspended, the aircraft remains
in a level position.

line bisecting the vertical centerline of the aircraft.

line from wing tip to wing tip.




Answer to Frame 24: 1,

Frame 26

The longitudinal axis extends from the nose of the aireraft to
the tail, through the center of gravity. Movement about (around)
this axis is called roll or bank.

The axis which extends from wing tip to wing tip, through the
center of gravity is called the lateral axis. Movement about
(around) this axis is called pitch (climbing or diving).

The imaginary vertical line passing through the center of gravity
is called the vertical axis. Movement around (about) this axis is
called yaw.

On the diagram below, select the letter which identifies each
axis of the aircraft and write the letter in the appropriate space.

VERTICAL

CENTER OF GRAVITY

Figure 14,
Lateral axis
Vertical axis
Longitudinal axis
Roll axis
Yaw axis

Pitch axis




Answers to Frame 25: 1. b
Frame 27

In a previous frame, you learned how an aircraft wing (airfoil)
genevates 1ift when air flows around it. WNow let's say that the wing
has a movable surface attached to its trailing edge by a hinge and is
capable of moving up or down. We call this movable surface a control
surface because It can control the movement of the aircraft. Before
discussing what happens when the control surface is moved up or down
into the airstream, you must first become famfliar with some terms
that you will use virtually every day in your Air Force career.

WING

CONTROL I )
SuRFACE \\ TRALLING £DGE

Figure 15.

In the illustration above, the control surface is aligned with
the wing and is sald to be streamlined. In other words, it is not
deflected into the airstream. If the control surface is atruched to
the wing of the aircraft, the control surface is called an aileron;
if it is attached to the rear horizontal stabilizer, the control surface
is called an elevator; and if the control surface is attached to .the
tail (or vertical stabilizer), the control surface is called a rudder.
See the alrcraft control surface trainer in the front of the reading
room. ¢ :

The allerons, elevators, and rudder are known as primary flight
controls. The allerons and elevators are connected by means of cables
or push rods to the control column or control stick in the cockpit so
they can be operated by the pilot and co-pilot. The rudder is connected
to, and controlled by, the rudder pedals in the cockpit. Each control
surface controls the aircraft's movement about one of three axes
(lateral, longitudinal, or vertical) while the plame is in flight.

Check the correct response to the following statements.

1. The hinged surfaces, or controls, which control the directional
movement about the axes of the alrecraft are called

a. secondary flight controls.
b. auxiliary flight controls.
c. primary flight controls.
d. accessory flight controls.

2. Primary flight lontrols consist of
a. flaps, rudder, and stabilizer.
b. rudder, allerons, and elevators.
c. spoilers, tabs, and flaps.

d. rdder, tabs, and ailerons.

453




Answers to Frame 26:

Frame 28

You have just learned that if the control surface is not deflected
up or down, then it is said to be streamlined with the wing. Actually,
the wing and the control surface appear to the relative wind like a
Single wing. 1In other words, when the control surface is streamlined,
the relative wind flows passed the wing and generates 1ift due to the
shape of the wing as you have already learned.

If , however, the control surface is moved up or down, the relative
wind acts on the wing as i:i the entire wing has changed shape! TlLat's
see what happens when the control surface is moved down into the
airstrean.

‘I.Iﬂ'

. &

Figure 16. Figure 17,

Figure 16, above, shows the contreol surface deflected down; while
figure 17 shows how the relative wind "sees" the wing in this configura-
tion. MNotice the airflow lines over and under the wing in figure 17.
With the control surface deflected down, the top of the wing actually
appears to be curved more now than it was when the wing was streamlined.
Recall that the curve {or venturi shape) of the top of the wing is what
causes the lower pressure on top and thus produce an upward lift. Well,
since the wing now has more cucve on top (see figure 17), its 1lift
factor will increase. In short, when the contrel surface is moved downm,
1ift is increased.

CONTROL SURFACE UP,
LIFT DECREASED

+ NEGATIVE LIFY

Figure 18,

In figure 18 above, the control surface is moved up into the air=-
3tream. In this configuration, the relative wind Acts on the wing as if
the underside of the wing were more curved than the top. This produces
the opposite lift effect fiom before. The wing still produces lift,
but this time the lifting force causes the wing to go down. This is
sometimes called negative lift., It would be just as correct to say that
when the control surface is moved up, lift is decreased.
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Frame 28 (Cont'd)

Mark the following statements true (T) or false (F).

When the control surface is moved up, the wing loses lift.

When the control surface is moved down, the wing loses lift.

If the control surface is streamlined, the wing generates
no lift,

If the top of the wing is more curved than the bottom, lift
is produced in an upward direction.

When the control surface is moved up, the underside of the
wing will appear to have more curve to it than the top, thus
negative lift is produced in a downward direction.




Angwers to Frame 27: 1, ¢ 2, b
Frame 29

The elevators cause the aircraft to move around the lateral
(pitch) axis. They are connected by hinges to the horizontal stabilizer
so that the pilot can move them up or down by moving the control column
{or stick) forward or backward.

If the stick is pullad backward, both eievators move up. As you
learned earlier, this causes the horizontal stabilizer to lose lift.
Thus the tail of the aircraft drops causing the nose of the plane to
pitch up.

If the control stick is pushed forward, the elevators move down. This
produces more 1lift in the tail section of the aircraft causing it to
go up and the nose of the plane to pitch down. Remember, stick back -
nose up; stick forward - nose down. To see the elevators in action,
refer to the aircraft control surface trainer in the classroom and ask
your instructor to demonstrate it.

TRUE or FALSE

The elevators move in opposition to each other - when the left
goes up, the right geoes down and vice versa.

Elevators control the pitching of the aircraft,

If the pllot pushes the stick forward, the plane will go
into a dive.
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Answers to Frame 28: . i . T 5.

Frame 30

The tudder is connected to the rudder pedals inside the cockpit.
There 1s a left and #ight rudder pedal that move opposite each other.
That is, when the right rudder pedal is depressed, the left tudder
pedal pushes up causing the cable connections to move the rudder to
the right. Air pressure on the rudder then pushes the tail to the
left and the aircraft pivots around the vertical axis so that its
hoSe moves to the right. In short, right rudder pedal depressed
Causes the nose of the aircraft to move to the right. In a similar
manner, depressing the left rudder pedal causes the nose of the plane
to move to the left. This movement about the vertical axis is called
Yaw. See the aircraft control surface trainer.

Check the letter of the correct responges tc .ae following statements.
1. Movement about the vertical azis is called
a. roll,
yaw,
c. piteh.
. drag..

2. The rudder cauoes the aircraft to move around (about) which
axis?

Lengitudinal
Lateral
Horizontal

« Vertical

The primary flight control which is hinged to the trailing
edge of the vertical stabilizer is the

a. aileron.
elevator.

tudder.




Answers to Frame 29: 1. T 2. T 3.
Frame 31

The ailerons control the movement of the aireraft around the
longitudinal (roll) axis. They form a part of the trailing edge of
the wings, but they are hinged in place so that they can be moved up
or down. FEach wing has an aileron.

LEFT TURN OF wHEEL MGHT TURN OF WHEEL
LEET MLERON UP b, LEFT AERCN DOWN

RGHT AILERON DOWN ,"3~~ \ MGHT AILERON UP
[ \ ‘gﬂ
)

-—

|
‘ LEFT AILERON UP LEFT AILERON COWN
RIGHT AIERCN DOWN RIGHT AILERON UP

)

CONTROL COLUMN CONTROL STICK

T aure 19,

The ailerons are connected to the control system so the pilot
can move them by turning the control column wheel to the right or
left, or by pushing the control stick from side to side as illustrated
above. The ailerons are rigged so that when one aileron is raised,
the other one 1s lowered. As showm in the illustration, when the
control column wheel is turned to the left ur the control stick is
pushed to the left, the left aileron moves up and the right aileron
moves down. This movement has the effect of increasing the l1ift of
the wing with the lowered aileron and decreasing the lift of the wing
with the raised aileron. If the control column wheel or stick is
moved to the right, the action of the ailerons reverses. To better
understand the operation of the ailerons, refer to the airecraft control
surface trainer in the reading room.

RIGHT AILERON (Pl RIGHT WING up

LEFT AIRERON (DOWN]
/’
A LEFT WING UP LEFT WING DOwWN 1
Figure 20,

Using the diagram above, check the correct statement as true (T) or
false (F).

‘the ailerons cause the plane to roll about the longitudinal axis.

1.

2.  Aircraft movement caused by the ailerous is called yaw.

The ailercus move in the same dir~cticn at the same time.

30

35




Answers to Frame 30:

Frame 32

a.

b.

Match the information given in the right~hand column below to
the appropriate flight control listed in the left-hand column. Write
the correct letter in the appropriate spaces provided.

)

CEINTER OF GRAVITY ———5

Allerons

Elevators

-

VERTICAL

q

Locatdd on the trailing
edge of the horizontal
stabilizer,

Cause movement about the
longitudinal axis.

Located on the trailing
edge of both wings.

Controls roll or bank.

Cauze movement about the
lateral axis.




Answers to Frame 31:

Frame 33

HOW AN AIRCRAFT TURNS

Most of you are familiar with riding two-wheel bicycles. Have
you ever thought about how you turn corners on a bicycle? When
approaching a right or left turn, the basic maneuver 1s to lean in
the direction of the turn. The action of tilting the bicycls left
oy right causes the cycle to turn the corner. If you were to sit
straight up on the cycle and only turn the handle bars, you would have
to make a very gradual turn in order to keep your balance and remain
stable in the turn. However, by tilting the cycle and leaning into
the turun, you can make sharper turns at higher speeds and still
remain stable, Truly, the most efficlent means of turning corners
on a bicycle is to tilt the cycle in the direction of the turnm.

Believe it or not, an aircraft is very similar to a bicycle in
the way it turns in the alr, Contrary to what many people think, the
rudder on the aircraft is not used to execute turn maneuvers. In
order to turn to the left or right, the pilot banks or rolls the
aircraft in the direction he wishes to turn with the use of the
ailerons. The greater the bank angle, the sharper the turn will be.
However, there 18 a limit to how steep the bank angle may be depending
on how fast the aircraft 1s traveling. If the hircraft is traveling
too fast, it will skid out of the turn., If the plane 1s traveling too
slowly for the particular bank angle set by the pllot, it may slip
(or fall) into the turn.

Both glipping and skidding are considered uncoordinated turn
conditions., If a turn becomes uncoordinated, the rudder is used to
recoordinate the turn, This 1s one primary use for the rudder in
flight, You will learn other uses for the rudder in a later block.
For now, 1t is important to remember that

1. the allerons are used to turn by causing the aircraft to
bank to the left or right.

2, the rudder is uwsed for turn coordination 1f the aircraft
slips or skids during the turn,

NO RESPONSE REQUIRED
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Answers to Frame 32:

Frame 34

According to Newton's First Law of Motion, a body already in
motion will remain in motion in the same direction until it is
acted upon by an unbalanced force. You know from a previous frame that
in straight and level filight, all the forces acting on the plane are in
balance, Therefore, the plane will continue flying straight and level.
If the pilot pulls the control stick to the right, the ailerons repositio
themselves out of their streamlined position creating unbalancing
forces on the plane causing it to roll to the right. This, as you now
know, causes the plane to turn to the right.

Now let's say the pilot places his control stick back to center.
This of course will cause the ailerons to become streamlined once
again. All the forces become balanced on the aircra’t again and the
plane obeys Newton's first law ~ it remains banked to the right and will
continue turning to the right. 1In fact, the plane will turn circles in
the air until the pilot pushes his control stick to the left to
bring the plane out of the turn.

What has been said above is true not only for ailerons, but also
for elevators and prudder. When the pilot performs a maneuver with
the control surfaces, the aircraft will react., Once the aircraft has
reached its new position, the pilot must re—streamlihe the control
surface. The plane will then continue flying in that new position until
the pilot {or autopilot) commands a different maneuver.

NO RESPONSE REQUIRED




Answers to Frame 33: No response required
Frame 35

The secondary control surfaces are the trim tabs, balance tabs,
and servo tabs. These tabs are used to reduce the force required to
move the primary control surfaces and for trimming and balancing the
aircraft while in flight. These tabs are small airfoils attached to,
or recessed into, the trailing edge of the primary control surfaces.

it — P,

STARILIZER OR W
NG PRUIMARY CONTROL

CONTROL LINKAGE ADJUSTASLE ThM TAS

FROM MILOT OR AUTOPIOT

Figu re 224

In the {llustration above, an adjustable tab is attached to -the
primary control surface. When the pilot or autopilot operates the
control linkage, the tab moves first which creates enough air pressure
difference to cause the primary control surface to move in the opposite
direction.

In the illustration below, notice that the down moving tab caused
the primary control surface to move up,

-

(8> Tas MOVES

CONTROL

LINKAGE —a- '

MOVED

Figure 23,

Such tabs are not generally required on modern aircraft, however,
due to the use of hydraulic power to give the pilot mechanieal
advantage, But there is another type of secondary control surface that
is required on today's fast moving aircraft. They are called spoilers
and they operate quite differently from the tabs just discussed.

NO RESPONSE REQUIRED




Answers to Frame 34: WNo response required
Frame 36

The development of sweptback wings made lateral control by ailerons
alone more difficult, Segmented sectiouns called spoilers were attached
to the upper surface of the wings for two primary reasons. One reason
is to reduce wing twisting caused by the use of ailerons; the second
reason is to aid im lateral control of the alrcraft.

Actually, spoilers do exactly what their name implies -~ they spoil
or intertupt the flow of air over the wing causing not only a reduction
in 1ift, but also an increase in drag on the affected portion of the
wing. When a spoiler is operated on one wing, that wing loses 1ift and
the aircraft rells in that direction. By activating the spoilers on
both wings simultaneously, the spoilers can be used as brakes to reduce
airspeed prior to landing and during landing maneuvers.

It is important to remember that although the spoilers perform
the same job as ailerons, they do not operate In the same way. Spoilers
on the left and right wings can be operated independently from each
other. Also, spoilers can only be deflected up into the airsrream,
never down. Therefore, spoilers can only cause an affected wing to
lose 1ift, not to increase it, The illustration below shows the
placement of the spoilers on a large sweptback wing aircraft.

SPOILER NO &

SPQILER NO B
SPOILER NO.5

SPOLILER NO.T7

SPOILYR NO.4

SPOILER NO.D
SPOILER NO.Z
SPOILER NO.1

Figure 24,

Select the correct answer,

1. The purpose of spoilers is to

a. increase drag Aduring takeoff.
b. increase thrust while landing.
c. aid in reversing thrust.

d. aid in lateral control.

i e —
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Answer to Frame 35: No response required
Frame 37

The size and speed of aircraft have increased so much that the
primary and secondary controls alone are not sufficient for proper
contvol of the aircraft. To supplement these controls, additional
control surfaces, called auxiliary flight controls, are used.

As the cruising and top speed of aircraft increased, the landing
and takeoff speed slso increased. Even though runways were increased
in length, it became necessary to find some means for slowing the
aircraft without stalling during landing and takeoff.

RIGHT WiNG FiAp

LEADING EDGE FiAP

LEFT WING mAP

AILERON
Figure 25.

Flaps of various types were added to increase 1ift during take-
off and drag during landing. These wing flaps are located on the
inboard trailing edge of the wings. On some of our aircraft, such as
the F~104 and the F=4C, there are flaps on the leading edge of the
wings also.

Select the correct statement.

1.  The auxiiiary flight control which is used to increase drag
on landing and 1ift during takeoff is the

a. aileron.
b. rudder.
c. wing flap.

d. elevator.




Answer to Frame 36: 1. d
Frame 38

On some types of aircraft you may see in your Air Force career,
the primary and secondary control surfaces are combined and given
names which indicate the combination. For example, elevators and
ailerons are combined into one control surface called an elevon,
rudder and elevator are combined to form a ruddevator; and so on.
These, so called, composite control surfaces are not really important
in your study right now so we'll leave them and move on to something
nev.

NO RESPONSE REQUIRED




Answer to Frame 37: 1, ¢

Frame 39

Place the correct letter in the space next to the circled numbers on

the illustration.
horizontal stabilizer
rudder, controls yaw
vertical stabilizer
trim tab (rudder)

elevator, controls pitch

Figure 26,

f.

go

trim tab (ailerom)
wing flap

aileron, controls roll

wing (left)

spoilers
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Answers to Frame 35: No response required

Frame 40

This completes the segment of this lesson principles of flight
and flight control surfaces. In this next pertion of this text,
you will cover major aircraft systems--fuel, oil, propulsion
(engine), electrical, hydraulic and landing gear. These systems
must be operational if a powered aircraft is to make sustained flight.

The fuel system must provide storage space for large quantities
of fuel and supply fuel to the engine at the correct pressure.
Without fuel or a fuel system, the propulsion system (engines) is
not going to operate.

Mark the following statements true (T) or false {F).

1. The fuel system provides the storage space and fuel to
operate the engines.

A powered aircraft can make a sustained (continuous) flight
without fuel or a fuel system.




Answers to Frame 39: 1. h
a

2
8

Frame 41

0i1 under pressure lubricates the moving parts of an engine.
Lubrication of the moving parts prevents them from _sticking together
(freazing uwp). (il does this by reducing friction and the buildup
of excessive heat between moving parts. Without oil, an aircraft
engine will "freeze up" due to friction and excessive heat. MNaturally,

the engine’s internal parts will be seriously damaged if operated
without oil,

Mark the following statements true (T) or false (F).

1. Tue oil system provides lubrication for the moving parts
of engines,

Friction and heat is reduced by the circulating oil.

Operating an aircraft engine without oil for a short
period of time will have no effect on th. engine.
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Answers to Frame 40:

Frame 42

The propulsion (engines) system provides power (thrust) to get
the aircraft moving and keep it alrborne. It also drives engine
accessories for production of electrical, hydraulic and pneumatic
power. The two types of engines most commonly used on today's
aircraft are the reciprocating (piston) and the jet engine.

Mark the following statements true (T) or false (F).

1. The two types of propulsion systems most commonly used on
today's aircraft are reciprocating and pistor.

Accessories for producing electrical, hydraulic and
pneumatic powevr are driven by the engine.

The propulsion system provides the power to get the
airerait airborne.




Answers to Frame 41:

Frame 43

The eiectrical system provides the electrical energy for igniting
the fuel-air mixture in the engine. The electrical system must also
furnish current for aircraft lighting and operation of various gages
and motors. Modern aircraft are equipped with many electronic devices
requiring both alternating current (AC) and direct current (DC} power.
The electrical generating components may be driven from the engine's
accessory gear case.

Mark the following statements true (T) or false (F).

Electrical energy is used to ignite the fuel-air mixture
in the engine.

Modern aircraft with many electronic devices require only
AC power.

Engine driven accessories may include electrical generating
components.
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Answers to Frame 42:

Frame 44

The hydraulic system is used to operate flight controls and
landing gear on some aireraft. A small force exerted by the pilot
is multiplied by this system and transmitted through fluid to units
to be operated. Some of the important functions of the hydraulie
system is to provide power for raising and lowering tne landing gear
and operation of the brakes.

Mark the following statements true (T) or false (F).

The hydraulle system is used to operate aud control engine
driven accessories.

A small force exerted by the pilot will be multipiled by
the hydraulic system to move a large control surface.

Before linding, the landing gear is extended by hydraulic
system pressure.




/60
Answers to Frame 43: T 1. F 2, T- 3.

Frame 45

The landing gear system supports the aircraft during landing or
while resting on the ground. The landing gear is either fixed or
retractable, We are concerned here with the retractable landing gear.
There are three types of retractable landing gears; the conventional,
tricycle and bicycle., The conventional type has two main wheels and
a tall wheel. The tricycle type is similar to the conventional type
except it has a nose wheel instead of a tail wheel. The bicycle
type landing gear has the main gear located near the nose and tail
sections of the fuselage., Swall wheels, one under esach wing. balance
the aircraft on the ground. The B~532 has a variation of a bicycle type
gear called quadricycle. The quadricycle has two main wheels nesr the
nose section and two near the tail section.

Mark the following statements true (T) or false (F).
1. All aircraft have retractable landing gear.
2. There are two types of retractable landing gear.

3. Landing gear supports the alrcraft in flight,

4, The B-52 has a quadricycle type landing gear.
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Aunswers to Frame 44: F 1, T 2. T 3.

Frame 46

Miscellaneous aircraft systems such as instruments, air condi-
tioning, de~icing, oxygen, warver injection, fire warning, etc., will
not prevent flying the aircraft if they are malfunctioning. However,
for "Safety of Flight," and the protection of the aircrew ané air-
craft, the al:zcraft are not normally flown when any of the above
systems are malfunctioning.

NO RESPONSE REQUIRED




Answers to Frame 45: F 1. F 2. F‘ 3. T 4.

Frame 47

This completes another segment of this lesson dealing with major
aircraft systems. In this final portion of the lesson, the station
numbering system will be presented. This system is important to you
the maintenance person because it will help you find components on an
aircraft that you may have never worked on before. Some aircraft TOs
refer to component positions on the plane by station number elements.
Each element is made up of basically three or four numbers depending
on wiere the component is located. The three numbers referring to
components found in the main fuselage of the aircraft are known as
tha body station (BS), body buttock line (BBL), and water line (WL).

Body stations (BS) are distances measured in inches from a point
forward of the aircraft's nose (called station number 0). The numbers
increase as you go aft along the fuselage to the Lail. Therefore,
the number of the station tells how many inches from station 0 a component
is,

Body buttock lines (BBL) are distances measured left or right (in
inches) from the centerline of the aircraft. Those on the left of the
centerline are indicated by the letter "L"; those on the right., by the
letter "R." ‘

Water lines- (WL) begin at WL 0 somewhere below the lowest part of
the fuselage and increase as you go upward toward the top of the plane.
These numbers are also measured in inches.

Thus, for any component in the main fuselage of the aircraft, these
three numbers are suffisient to exactly define its position in the
aireraft. However, if the component is found along or inside one of
the wings, another number is required. This number is called the wing
station (WS) number and is measured along either wing (left or right),
beginning at the centerline of the aircraft and moving outward along
the wing. This is also measured in inches, The figure on the next page
summarizes the station numbering system,

3

Choose the correct answer for the folloawing questions.
1, Body stations, body buttock lines, water lines, and wing
stations are used in the
a. Alr Force Technical Order system.
b. deficiency reporting system.

¢, station numbering system.

d. data collection systeh.

Tue purpose of the station numbering system is to
a. aid in the location of various parts or units.
b, aid in the use of the data collection system.

¢, be used in *he number sequencing of alrcraft.
d. aid in the ideatification of types of aircraft,
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Answers to Frame 46: WNo response requirted

Answers to Prame 47: 1. ¢, 2. a

This completes the test on Aivcraft Familiavization. When you have

completed this FT, and have no questions about its contents, you may
take the appraisal.
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FOREWORD

This programmad text was prepared for use in the 3ABR32531,
3ABR427230, 3ABR32530-1, Instructional Systems and was validated using
31 students enrolled in the 3ABR32531 course and 35 students in the
3ABRA2330 coursu. At lsast 90 percent of tha students achieved the
objectives as statad. The averag: time required to complete this
text is 55 minutes.

OBJECTIVES

Aftar couplating this programmed text and without the aid of
raferences. you will be able to identify:

1. The principal objective of ground safety.

2. Practices of good ﬁounckaapins as being an aid to safety,
fire praventicn and fire eafety.

3. Apply pracautions pestaining to electrical/electronic
aguipment.

4. Precautions to observe while working around danger areas.

5. The hazards of high intensity sound and the protective
devices to use.

6., The radiation hazard syuwbol that applies to radicactive
parts and material.

¥ote: The objectives will be completed to en overall accuracy
of 50%.

INSTRUCTIONS

This programmed text presents information in small steps called
"fromes." Carefully study each frame unt:l you understand its contents.
You ara required to identify or complete or match items to related
situations. Specific instructions are given in each frame. Check
the accuracy of your work by looking at the answer at the bottom of
the following frame. If your response is incorrect, read the frame
again and corrsct your error before going to the next frame. NO
HOT HURRY!




GROUND SAFETY

Frame 1

Moat accidents don't just happen. They are caused by unsafe
acts of people. Safety education is the most effective tool in pre-
venting these acts. Training is a particularly important accldent
prevention control; it gives each man a persomal safety tool by
developing habits of safe practice and operation. The principal
objective of any safety program is to provide safe operating standards
for ground operations that will aid in eliminating accldent-causiag
sources.

Check the correct statement(s).

Most accldents are "man made"” and can be controlled. -

Adequate safety education 1s the most effective way of
preventing "man made" accldents,

Training usually is ineffective in preventing accidents,

One principal objective of any safety program is to
eliminate accident-causing scurces.
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Prame 2

Accident prevention is the responsibility of management personnel
such a8 cummanders and supervisoxrs. However, the person most respongible
for your own safe work habits and attitudes can only be yourself, Unless

you develop safe work habits and constantly practice safety, you or
your fellow workmen may be injured.

correct statement(s).

If you are involved in an accident, you should always
blame your superxvisor.

Being completely familiar with safe work procedures
does not insure against accidents.

Accident prevention is the responsibility ‘of management -
personnel.

You ave responsible for your safe work habics.

Answers to frame 1:

1, ¢ 2, ¢ 3.
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Frame 3 l. éQI

r

Accidents involving handtools are usually the result of misuse,
Just Lecause handtools are simple devices does not mean they can be
usad safely by anyons with little or no training. Therefore, pre-
vaution of aceidents involving handtools beacomee a matter of proper
instruction and adequate training in safe working practices.

Chack the correct statement(s).

Proper instruction is better than experience when learning
to use handtools.

Simple handtools are not dangerous; it is only their
misuse that causes accidents,

You should bs taught handtool safety bafore using them.

The miguse of handtools 1s not a violation of safety
rules,

Answars to frame 2:

1, 2. 3. v 4, v




Screwdrivers are probably the most commonly used handtool. They
are uged for cne purpose ~- to loosen or tighten screws. If uged for
other purposes, they are misused. Common misuses of screwdrivers are
as follows:

1. punches. 4. prys. 7. wedges.

2. chisels. 5. nail pullers. 8. scrapers.

3. pinch bars. 6. hammers.

The misuges listed above are dangerous to persomnel, as well
as damaging to the screwdrivers which makes them unsafe for further
use.

Check the correct statem:.nt{s).

You may misuse a screwdriver as long as you.think it is
a gafe act.

Damaged screwdrivers must not be used.
Screwdrivers are designed for use on screws.

Answers to frame 3:

1. ¢ 2. ¥ 3. ¢ be
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Misuge of files presents a safety hazard because of sharp cutting
surfaces, tanged (pointed) ends, and brittle mecal. The following
safety practices will be observed when using files:

1. Do not use files without handles as pointed tangs can stab
or cut your hand.

2. Clamp the work to be filed in a vise, never hold it in your
hand while filing.

3. Do not use a file for o pry bar. The tang end is soft and
will end, while the body is hard and brittle and may -nap.

4., Never hammer on & file. Remember, a file is brittle and may
chip, splinter, or snap, scattering sharp fragments.

5. 0ld files should never be reshaped intec knives, chisels or
punches. They are too brittie to use for these purposes. Unexpected
breaks could be dangerous.

Check the correct statement(s).

You ghould not use a file without a handle,

Piles make good knivea.

An important reason for not misusing a file is the
danger of breaks and chips.

Answers to frame 4:

1. 2. v 3. 7
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Frame 6

Wrenches are frequently misused resulting in injury to persocanel.
The folloping practices will b»e observed concerning their safe use:

l, VUse a wrench of the correct size. A locae wrench may slip
and injure the hand.

2. Do not use wrenches with spread or distorted jaws, bent
handles, or cracks.

3. Do not use & wrench as a hammer. To do so will wesken 1it.
4. Do not use a pipe or other device on a wrench handle for

gres&ter leverage. The wrench handle may snap and cause injury to
personnal.

5. Never hammer on wreach handles to free frozen nuts.

6. Puil a wrauch - never pueh it. You can maintain your
balance easier by pulling.

Chack the correct statement(s).

Wrenchee are not dangerous, it is only their misuse that
is dangerous.

If a wrench jaw 18 cracked, it may as well be uged
mtil it breaks.

A wrench of the correct eize, when used properly,
will not elip.

Answers to frame 53

a._7




Frame 7. |73

Hammers should be kept clean and free of oil or grease which would
cause the handle to alip from the workman's hand or cause the hammer
to glance off the object being struck. The ends of hammer handles will
not be used for prying, pounding or tapping. Thie practice may damage
and weaken the handle and lead to an accident.

Check the correct statement(s).

————
—r—
—

Hammer heads should be kept greased to prevent rust.
You should never put oil on hammer handles.

You should not tap work with the end of a hammer
handlae.

Answers to frame 6:

1. ¢ 2,

3.V

A —
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Frame 8
The following safety rules apply to knives:

1. Keep knife blades sharp: Dull blades contribute to mors
accidents than sharp blades.

2. Use knives for cutting, never for a screwdriver or pry bar.

3. Do not leave knives lying around where they may cause injury.
pocket knives folded (closed) when not in use.

4, Cut away from the body, being careful to cut in a direction
will not endanger fellow workers should the knife slip,

Check the correct statement(s).

If you sharpen a pencil with a pocket knife, place the
end of the pencil on your thumb and cut toward your thumb.

Pocket knives are dangerous unless used properly.
Dull blades are more hazardous then sharp klades.
Knives may be used for many jobs other than c¢utting.

Answers to frame 7:




Punches and cold chisels wil). be kept free from grease and oil to
prevent slippsge. Hold these tools between the thumb and four fingers.
If tools have become mushroomed they must be properly dressed or ground.
If practical, hand guards such as sponge rubber will be used.

Workers will wear safety goggles or face shields whenever they
strike chisels or punches.

SPIOINGE
RUBBRER

Check the correct statement(s).

1. A chisel becomes mushroomed on the end opposite from
the cutting edge.

2. Chisels cut better when the cutting edge i1a greasad.

3. Mushroomed punches should be dressed by grinding.

Anewers to frame 8: ' .




I7b
Fr;Ze 10

Pliers and diagonal cutting pliers are often used around electrical
equipment. Electrical equipment must be turned off when using these
tools on electrical circuits. Pliers must not be used to tighten or
loosen bolts and nuts. To do so may damage the bolt head or nut.
Wrenches used on bolts or nuts thus damaged may slip and injure the hand.

Check the correct statement(s).

Diagonal cutting pliers may be used on electr.cal circults
only afrer the electrical system is turned off.

You must rot use pliers to loosen nuts.

Tou may use pliers on electrical equipment when the
circuit 'Is turmed on 1f you wear rubber gloves.

Answers to frame 9:

1. ¥ 2. 3. ¥

" aw

S N
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Frame 11 172 ‘

Unsafe grinding practice can result in many serious injuries. 1In
addition to the shatterproof glass shields, workers will wear protective
goggles or face shields while operating grinding wheels, You must
never operate & grinder with the metal hoods removed, Tool-rests will
be adjusted to not more than one-eighth inch from the grinding wheel.

METAL HOOD

Check the correct statement(s).

You must wear goggles or a face shield when grinding on
an electrical grinder.

While grinding large objects, you ghould rermove the
metal hood.

3. Before grinding you must check the distance between
the grinding wheel and tool-rest.

Answers to frame 10

1, 7 2, ¥ 3.
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Frame 12

Compressed air must be handled with care. If you use compressed
air for cleaning parts you must wear eye protective equipment, such
as goggles. It must never be used to blow dust from clothing or skin.
Pressures as low as 10 to 15 pounds per square inch can cause gerious
injury to skin, eyes, ears, and penetrate the body. Horseplay with the
air hoge will not be tolerat:d. Under no circumstances will compressed
air be directed toward a fellow worker.

Check the correct statement(s).

1, You must use eye protectors or goggles while cleaning
parts with compressed air.

2, Compressed air must not be used to blow dust from your
' hair.

3. Ten pounds of air pressure is too low to cause personnel
injury.

Angwers to frame 11:

1, ¥ 2. 3. v




Frame 13 {99

Degreasing sclvents are used to remove grease from parts. Some
of thess agents are polsonous when in contact with the skin, taken
intemally, or inhaled. Trichlorvethylene, & nonflammable degreasing
golvent, is a narcotic and anesthetic material. Aa accumuelatiom in
che body, due to prolonged exposure, can cause anemia and liver damage.
Use trichlorocethylene outdoors or in a well ventilated building. You
must not expose your skin to this solvent or breathe its vapors.

Check the correct statement(s).

1., Trichloroethylene must net come in contact with the
skin,

2. You must not breathe vapors of trichlorcet! ylene.

3. Trichloroethylene is not a hazard if skin exposure
is for short periods.

Angwers to frame 12:

1. ¢ 2, ¥ 3.




130

Frame 14

Hernias, back atrains, crushed hands and feet, and broken bones
may result from improper lifting. Lift from a squatting position with
the back straight. The legs should exert the primary lifting force
ag shown in the "Yes™ figure below,

A LMD

)

Check the correct statement(s).
When lifting, the back should be the main lifting force,

The figure om the left is an illustration of a workman
lifting with the legs.

Answers to frame 13:

1. v 2. v




Frame 15 }9¢/

You may think it impossible to remember all the safety procedures
while performing your daily work. However, it is not difficult to
remember that Adr Force rules and imstructions are written and published
for your use., You must use these writtenm rules, regulations, and
ingtructions &3 you perform your daily work. Do not rely upon your
memory when personnel safety is involved. 1If you perform your work
correctly by following written instructions, the posaibility of accidents
will ba reduced. Above all, never engage In horaseplay and always use
coumon eense, Keeping these facts in mind will help you perform your
daily work in a safe and efficient manner.

No Response Required
Angwers to frame l4:

1.
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Frame 16

\

Check the following statements that are correct.

Accidents are sometimes caused by lack of safety training.

Each worker 18 directly responsible for his own safe
work habits.

Learning to use handtools properly involves training in
safe use of handtools.

Screwdrivers are handy tools and should be used when other
tools such as pry bars and chisels are not available.

One hazard connccted with misuse of files 1s possible
breakage due to brittle metal.

If a nut is "frozen," you should tap the wrench handle
with a hammer.

A hammer with a split handle should be used until you
can get 3 new hammer or replace the split handle.

When cutting with a knife, cut away from the buody, not
toward it.

Danger from mushroomed punches and chisels results from
poss’ 3le hand cuts or flying chips from the tool.

Pliers must not be used on bolts and nuts.

Grinding wheel tool-rests must be not more than one-eighth
inch from the grinding wheels.

The principal object of any safety program is to aid 1.
eliminating accident~causing sources.

There is no speclal danger connected with the use of
compressed alr for cleaning parts.

The greatest danger in using trichlorocethylene is the
extreme fire hazard.

You ghould lift with your legs, not your back.




HOUSEKEEPING AND FIRE SAFETY ,83

Frame 17

Good housekeeping and accident prevention go together. Shops must
ba kept neat and orderly. All persons must cooperate to keep their work
ares clesn, orderly, and SAFE. Serious accidents could result from
tripping over trash, hardware, tools or electrical power cords on floors.
Liquide spilled on floors produce slippery surfaces that are particularly
dangerous. Keep walking areas clear and clean.

Check the correct statement(s).

Possible elecctrical shock 18 ususlly the greatest hszard
resulting from power cords lying ou the floor.

if a tool is dropped on the floor, it should be picked
up immediacely.

3. 011 on the floor is a source of accidents as well as
a fire hazard.

Answers to frame 16:
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Frampe 18

\

Tools must be stored in thelr proper place, either in the tool kits
or on speclal tools racks. Good habits concerning tool storage and care
are essential to afficient and safe job performance. Keep all of your
tools in good condition. Clean, sharp, and well selected tools are the
nark of a professional systems specilalist. Greasy tools used on oxXygen
equipment are a surs way of causing an explosion and fire.

\\Q\\“W%“@

KEEP OIL AND GREASE AWAY FROM OXYGEN

No Response Required

Frame 19

Lockers, cabinets, shelves, and drawers must be kept neat and orderly.
These areas$ require constant attention as thelr contents are usually hidden
from direct vision. Heavy objects should be storad on bottom shelves
to lessen lifting or dropping hazards. Drawers and cabinet doors should

not ba lsft open as they usually protrude into the walking area when
open.

Check the correct statement{s).

Orderly arrangement of drawer and cabinet contents is
a safety requirement.

Drar. ;8 and cabinet doors should not be left open.

Lighter objects should be stored on bottom shelves,
heavy items on top shelves.

Answers to frame 17:

1. 2, ¥ 3. v




Frame 20 {§5

Good housekeeping practices axe essential to effective fire pre-
vention. Working and living areas must be kept clean and orderly as
accutulations of dust, trash, rubbish, and waste are sources of fire.
Every man shares the fire prevention responsibility within his working

and living area,

Check the correct statement(s).

You should not be concerned with good or bad housekeeping
practices in your shop because that is the responsibility
of your supervisor.

Good housekeeping is concerned with cleanliness in the
work area.

3. Bad housekeeping pvactices may cause fires.
Answers to frame 19:

1. ¢ 2. 3.
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Frame. 21
Combustible trssh must bae placed in cloesed metal containers
that are plainly marked for such materizls as shown in the figure
below, Lids must be kept clogsed. At the end of the day or shift,
these containers must be emptied or removed to a safe location out-
side the shop.

Check the correct statement(s).

Noncombustible tressh must be placed in closed metal
containers.

You need not empty trash cans uwntil they are full.

Metal trash cans with lids tightly closed may be kept
in the shop during working hours.

Answeras to frame 20:

1. 2. 3. v/




0i1 and paint soaked rags must not be placed in trash ~ang. Self-
closing metal containers will be used for this material. A separate
closed metal container must be used to store clean rags. Containers
will be marked as shown In the figure below. Do not put olly and clean
rags in the same container. Care must be taken to prevent oil rags
from bursting into flame through spontaneous combustion. Empty the oil
rag containers, or place them in a aafe location outgide the building at
the end of each day or shift.

Check the correct statement(s).
Trash should not be placed in an olly rag container.
Clean rags, in their metal contailner, present a fire hazard
and should be removed from the building at the end of
the day or shift.

Paint soaked rags should be discarded by placing them
in a metal trash can.

4, Oily rags present a speclal fire hazard because of
possible spontanecus combustion.

Answers to frame 21:

1. 2. . 7




Frame 23

Oils, paints, cleaning solvents or other volatile liquids must
be stored in closed metal containers in designated areas outside of shop
buildings. A "safety can" with & flexible spout is a safe container. for
flammable l1iquids such as gasoline and cleaning solvents. These con~
talners are shown below,

METAL CANS SAFETY CAN ..

Check the correct statement(s).

Flammable liquids must not be stored in the shop.

01l does not evaporate rapldly so 1t may be stored in
open cans.

Cleaning solvents will be stored in "safety cams.”
Answers £o frame 22:

1, ¢ 2. 3.




Frame 24 , 3q

011, grease, and other flammable substances spilled on floors
will not only cr2ate fire hazards, but alsc slipping hazards. If
spills du occur, thay must be cleaned immediately with noncombustible
absoxbents such as sand. Floors will not be cleaned with flammable
liquids nor will these liquide be flushed into building plumbing
aystems and floor drains.

Check the correct statement(sa).

To reduce fire hazards, water should be used to flush dirty
eil down a drain,

2, If you apill a flammable solvent on the shop floor you
must clean it up immediately.

3. Gasoline should net be uwsed to clean up spilled oil.

P ——

Answers to frame 23: ’ A

1., 2. 3., ¥




190
Frame 25
Liquids such as gasoline, jet engine fuel, and flammatie
solvents must not be placed in open comtainers near eleccrlical equip-
ment. Flaomable solventa will not be used for cleaning fatigue
clothing or used in cigarette lighters. Vapors from these liquids
are explosive and may ignite unexpectedly.

& A;{ﬂ,/fé,’,-
// )

Check the correct statement(s).
Gasoline may be used for cleaning purposes.
Some solvents are flammable.

Flammable solvents must not be used near electrical
equipment,

Answers to frame 24:

1. 2. Y 3. Y




prame 26 19]

Smoking is prohibited in areas in which a match, flame, spark, or
careless disposal of smoking material would be a fire hazard. Look
for "NO SMOKING" signs in these areas. Where complete prohibition of
smoking is impractical, certain areas will be clearly marked and
separated from hazardous areas to stop the possibility of fire.
Cigarette butts and burned matches must not be placed in trash cans.
Special "butt cans" will be provided for this purpose,

Check the correct statement(s)

You may smoke in specified smoking areas.

You must not smoke in areas where smoking is prohibited.

Cigarette butts must be discarded in trash cans.

You must not smoke within 50 feet of a hangar or aircraft.

h

Answers to frame 25:

1, 2. 3. 7




Frame 27 l‘i&

[

Th- following ingredients are necessary t