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MILITARY CURRICULUM MATERIALS

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

The oourse 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, copyrighted materials were either amitted or appro-
val for their use was obtained. These course packages contain
curriculum resource materials which can be adapted to support
vocational instruction and curriculum development.
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The National Center for Research in 1 3 3 Information and Field
Vocational Education’s mission is to increase = W Services Division
the ability of diverse agencies, institutions, 85 T o
and organizations to solve educational prob- sf =
lems relating to individual career planning, ig - X
preparation, and progression. The National ?a = The ['ationnl Center for Reseoarch
Center fulfills its mission by: iz in Vncotional Education

* Generating knowledge through research

* Developing educational programs and
products

e Evaluating individual program needs
and outcomes

¢ [nstalling 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 Otfice
The National Center for Research in Vocational
Education
The Ohio State University
19F0 Kenny Road, Columbus, Ohio 43210
X Telephorie: 614/486-3655 or Tr?" Free 800/
L 848-4815 within the continerital U.S.
E MC 4 {except Ohio)

IToxt Provided by ERI
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an activity to increase the accessibility of
military-developed curriculum materials to
vocational and technical educators.

This project, funded by the U.S, Office of
Education, includes the identification and
acquisition of curriculum materials in prirt
“form from the Coast Guard, Air Force,
Army, Marine Corps and Navy.

Access to military curriculun, raaterials is

provided through a “Joidt Memorandum ef
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 vocatianal and tech-

’

nical education are selected fof 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. 4

Project Staff:

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

Shirley A. Chase, Ph.D.
Project Director

EC 6

One hundred twenty courses on microfiche
{thirteen in paper form) and descriptions of
each Have been provuded to the vocational
Curriculum Coordination Centers and other
instructional materials agencies for dissemi-
nation.

Course materials intlude. .programmed
instruction, curriculum outlines, instructor
guides, student womoooks and technical
manuals.

The 120 courdes represent the followung
sixteen vocatuonal subject areas.

Agriculture Food Service
Aviation Health
Building & Heating & Air
Gonstruction Conditioning
Trades Machine Shop
Clerical Management &

Occupations
Communications
Drafting
Electronics
Engine Mechanics

Supervision
Meteorology &
Navigation .
Photog*aphy
Public Service

> 1)
The number of courses and the subject areas
represented will expand as additional mate-
rials with application to vocat,onal and
technical education are identified and selected
for dissermination,

How Can These
Matenals Be Obtamed?
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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 to an instructional materials agency

closer to you.

CURRICULUM COORDINATION € .NTERS

EAST CENTRAL
Rebecca S. Douglass
Director

100 North First Street
Springfield, IL 62777
217/7820759

MIDWEST

Robert Patton
Director

1515 West Sixth Ave.
Stillwater, OK 74704
405/377.2000

NORTHEAST .
Joseph F. Kelly, Ph.D
Director

225 West State Street
Trenton, NJ 08626
609/292-6562

NORTHWEST
Wiltiam Daniels
Director

Building 17
Airdustrial Park
Oiympia, WA 98504
206/753 0879

SOUTHEAST

James F . Shill, Ph.D.

Director

Mississippi State University
Drawer DX

Mississippi State, MS 39762

601/325-2510

WESTERN

Lawrence F. H Zane, Ph.D.
Director

1776 University Ave.
Honolulu, H! 96822
808/948 7834
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C3ABL42331

Course Description

The instructional design for this course is self-paced and/or sm)ll group paced. This

course trains personnel to perform duties as an Aircrafr Environfiental Systems Mechanic.

It inciudes organizational and field maintenance of aircraft pressurization, air conditionling,

and air starter systems, and tife raft inflation equipment.

Block I - Fundamentals contains 24 lessons requiring 115 hours of instruction.

These are: safety; aircraft familiarization; physics; electron theory;
magnetism; DC generation and basic circuit symbols and terms; wiring
diagram fundamentals; control and protective devices; multimeter: Kirchoff's
current law; Kirchoff's voltage law; Ohm's law; series circuits; parallel
circuits; series-parallel circufts; switching circuits; DC motors and
control circuit; temperature control circuits; alternating current;
capacitance; inductance; AC motors and control circuits; solid state
dévices; magnetic amplifiers; and trainer aircraft air conditioning system.

‘Block II - Air Conditioning Systems gonsists of 8 lessons convering 124 hours of
instruction. These are: fighter cabin air conditioning system; rain
removal system; equipment air conditioning system; temperature control

> system tester; bomber air conditioning system; Yecade resistor functions and

windshield amplifier bench check; cargo bleed air and anti-icing system;
and cargo air conditioning system. \&5\

Block TII - Aircraft Environmentzl Systems Units contains 13 lessons coveripg 102
houts of instruction. ' These are the following: tools, hardware, safetying
devices, and wiy¢e repair; maintenance cf moisture separators;j--maintenance
of bleed air distribution ducting; air turbine motor maintenance; turbine
refrigeration devices; advanced fighter/bomber air source control System;
advanced fighter/bomber air conditioning system; advanced fighter/bomber
windshield clearing system; maintenance of air control units; amti-G
sult system; canopy seal system; pressurization systems; and cabin pressure
leakage check. ' =

Block IV ~ Utility Spstems and Flight Line Mairtenance consists of 9 lessons requiring
114.5 hours of instruction. These lessons are entitled:gaseous 02 systems; *
liquid Oy systems; liquid refrigeration systems and components; inspection
maintenance of 0, svystems (l1iquid); cryotainer systems maintenance; liferaft
inflatiop equipqsnt, fire extinguisher system maintenance; flight line
maintenance - inspections; and flight line maintenance; removal and
reK:acement of system components’.

. This course contains both teacher and student waterials. Printed instructor materials

include plans of igstruction detailing training equipment needed, training methods,
multiple instructor requirements and instructional guidance. The student material
includes workbook, and programmed’ texts with review exercises. A bibliography and
glossary of terms have been provided to aid both the instructor and the student.
In Blocks I and III, lessons on Orientation, Security, Prggression ir Career Ficld,
Maintenance Management, and the Technical Order Publications Systems have been

" deleted “ecause of military specific materials.
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COURSE CHART
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NuMeER 08 co Ot DATE
C3ABR42331 000 ANZ 29 September 1978
COURSE MTLE

Ajrcraft -Environmental Systems Mechanic

P TRIZDES CO'RIK CHART ’ _CENTER/ DEP ARTMEN T/ GROUP
2ABR42331, 20 October 1976 Chanute/3370 TCHTG
[APPLICASL € TRAINING STANDARD

‘BTS 423X1, September 1978

OFR AND APPROVAL DATE . COURSE SECURNITY- CEAFI‘IC:T!ON

Chanute/TTGXS, 13 October 1978 UNZ.LASSIFIED
INSTRUCTIONAL DESIGN LOCATION OF TRAINING TABLE ATTACHMENTS
Self-Paced Chanute AFB IL 61868 11
JcoumserLenam 70 _acaoemac oavs *iwarnme counse LENSTH 70 __acaomac oavs L HOURS |
Technicai Training 508
Milit. y Training ) 52
TOTAL 560

*Course conducted 6 days per week

il

REMARKS <

Effective Date: 17 October) 1978 with Class 781017

Previous eclasses will Te continued with Course Chart 3ABR42331, 20 October 1976
. . .
This course is conducted on an 8-hour training day-

L]

. S

TABLE! - MAJOR ITEMS OF EQUIPMENT

Training Equfpment: Gaseous Oxygen Systems Trainers, Liquid Oxygen System
Traiuers, Air Conditioning System Trainers, Temperatu¥e Contrcl System Trainers,
Environmental Systems Trainer, Aircraft Hardware Trainers. Fire Extinguishing -
Trainet\ Alr Turbine Motor, -Bridge Gfrcuit Trainers, AC Valve Control System

Tr ners,™QC Reversible Motor Trainer, Electrical Pneumati: Components, Test Stand
Trainers; Rain Removal System Trainers, Electrical Fundament s Trainers, dandtoo
Trainérs,. Wire Ma 'ntenance Traine¥, Anti~G Valve Trainer, Torque Wrench and Safetﬂ
Wire Trainer, Carbon- Dioxide Recharging Unit, Scales, Hot Purge Units Vacqu Pump
Afrcrafe, Cryotainef Storage fanks.

Test Equipmept: Multimeters, Flow Meters, Cockpit Pressure Leak Testers, Tempera<
ture Contrnl System Testers, Ant1-=G Sujit Valve Tester, Oxygen Regulator Testers,
Adapter Cabin Temperature Tester, Liquid Oxygen Converter Tester, Liquid Oxygen
Capacitance System Tester, Scnic Leak Detector, Ignitor Circuit Tescter, Oxygen

Y

Syst Master- Test Gage, Decade Box, Vacuum Micron Gage.

N

ATC [0 49, REPLACES ATC FORM é49, HAR 76 AND ATC FORM 449 A, MAR 76
AT . ;
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COURSE CHART C3ABR42331 TAB E II TRAINING CONTENT

Course Material - UNCLASSIFIED . 153 Hours
BLOCK I ~ Fundamentals

Orientation (6.5 hrs); Security (2 hrs); Progressic:i and Duties of the
Aircraft Environmental Systems Carcer Field (2 hrs); Safety (3 hrs); ’
Aircraft Familiarization (3 hrs); Physics of Solids, Liquids -and- Gases

(1.5 hrs); Electroa Theory (4.5 hrs}; Magnetism (2.5 hrs); DC Generation

and Basic Circuit Symbols and Terme (3 hrs); Wiving Diagrams (3.5 hrs);
Control and Protective Devices (2 hrs); Multimeter (12.5 hrs); Measure-
ment and Critique (1.5 hrs); Kirchoff's Current Law (2.5 hrs); Kirchoff's
Voltage Law (2.5 hrs); Ohm's Law (2.5 hrs); Series Circuits (3 hrs);

- Parallel Circuits (3 hrs); Series-Parallel Circuits (15 hrs); Switching
Circuits (3 hrs); DC Motors and Control Circuits (8.5 hrs); Temperature
Control Circuits (10 hrs); Alternating Current (1 hr); Capacitance
(0.5 hr); Inductance (0.5 hr); AC Motors and Control Circuits (10 hrs);
Solid State Devices (1.5 hrs): Magnetic Amplifiers (4 hrs); Trainer
Alrcraft Air Conditioning System (12.5 hrs); Measurement and Critique
(1.5 hrs); Military Training 74 hrs). .

(Equipment Hazards and Personuel Safety Integrzted With Above Subjects)

- ’ LI

Course Material - UNCLASSIFIED . 135 Hours
BLOCK IT - Air Conditioning Systems

Fighter Cabin Air Conditioning Systems (24 hrs); Rain Removal Systems

{13 hrs); Equipment Air Conditioning System (16 hrs); Temperature Control
System Tester (7 hrs); Measurement and Critique (1.5 hrs); Bomber Air
Conditioning System (24 hrs); Decade Resistor Functions and Windshield
Amplifier Bench Check (2 hrs); Cargce Bleed Air and Anti-Icing System

(18 hrs); Cargo Air Conditioning Sys:.em (22 hrs); Measurement and
Critique (1.5 hrs); MT (6 hrs).

(Equipment Hazards and Personnel Safety Integrated With Above Subjects)
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1 COURSE CHART C3ABR42331 TABLE II TRAINING CONTENT

Course Material - UNCLASSIFIED o 141 Hours
BLOCK III - Enviroomental Systems Units ‘ .

Maintenance Management (15 hrs); Technical Order Publication Systems
(12 hrs); Tools, Hardware, Safetying Devices and Wire Repair (18 hrs);
Maintenance of Moisture Separators (3 hrs); Maintenance of Bleed Air
Distribution Ducting (3 hrs); Turbine Refrigeration-Devices (3 hrs); .
Advanced Fighter-Bomber Air Source Control System (11 hrs); Advanced
Fighter-Bomber Air Conditioning System (15 hrs); Mes- : and
Critique (2 hrs); Advanced Fighter-Bomber Windshi. .e.ing Systen
(10 k¢s); Maintenance of Air Cootrol Units (14 hrs); Anti-G Suit
System (2 hrs); Canopy Seal System (4 hrs); Pressurization Systems
(12 brs): Adr Turbine Moter Maintenance (3 hrs); Cabin Pressure
Leakage Check (4 hrs); Measurement and Critique (2 hrs); MT (8 hrs).

-

(Equipment Hazards and‘%ersonnel Safety integrated With Above Subjects)

Course Material ~ UNCLASSIFIED 131 Hours
BLOCK IV - Utility Systems and Flight-Line Maintenance

Gaseous Oxygen Systems (4 hrs); Liquid Oxygen Systems (4 hrs); Inspection
and Maintenance of Liquid Oxygen Systems (16 hrs); Cryotainer Systems
Maintenance (24 hrs); Life Raft Inflation Equipment (5.5 hrs); Fire
Extinguisher System Maintenance (8 hrs); Liquid Refrigeration Systems and
Components (13.5 hrs); Measurement and Critique (1.5 hrs); Flight-Line
Maintensnce, Inspection (16 hrs); Flight-Line Mainteaance, Removal and
Replacement of System Comporfents (24 hrs); Course Critique and Graduation
(0.5 hr); MT (14 hrs). )

’

(Equipment Hazards and Personnel Safety Integrated With Above Subjects)

R S

, :1.3
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DEPARTMENT OF THE AIR FORCE PLAN OF INS\RUCTION C3AERL2331
Deputate for Technioal Praining (ATC) (PDS Code ANZ)
Chanute Air Foroe Base, Illinois 61868

. FOREWORD

1. PURPOSE. This publication is the plan of instruction (POI) when the pages
shown on page A are bound into a single document. The POI prescxribes the
qualitative requirements for Course Number C3ABRL2331, Airoraft Eavirommental
Systems Mechanic, in terms of oriterion objectives and teaching steps presented
by units of instruotion and ‘shows duration, correlation with training standard,
‘and support materials and guidance. When separated into units of instruotionm,
it beocomes Part I of the lesson plan. This POI was developed under the provi-
sions of AFR 50-8, Instruotional Systems Development, and ATCR 52-7, Plans of
Instruction and Lesson Plans.

E 4
P

2, COURSE DESIGN/DESCRIPTION. The instructional design for this course is
self-paced and/cr small group paced. This course trains persomnel to perform
duties prescribed in AMM 39-1 for Aircraft Envirommental Systems Mechanic, '
AFPSC 42331, -It includes organizational and field maintenance of airoraft
pressurization, air conditioning (heating, cooling, humidity control, etec.),
engine bleed air, oxygen, anti-icing, defogging, fire extinguishing, air turbine,
and air starter systems, and life raft inflation equipment. In addition, re-
lated training is provided on dxmiver education, .supplemental military training,
troop information progradl, commander's calls/briefings, etc. The student will
not necessarily complete training as programmed. Sequence changes are required
to expedite student progress. Multiple Instructor Requirements are based on
Manpower Course Evaluation Data Sheets dated 11 August 1978.

3. TRAINING BQUIPMENT. The mmbor shown in pafentheaea after equipment listed
ummnmmtwmmmmsmmmumnmdmmbu
of students assigned to each equipment unit.

L. REFERENCES. This plan of instruction is based on Specialty Training Standard -
423X1, September 1978 and Course Chart C3ABR42331, 29 September 1978.

JOR THE Cm
%f;ﬁ”w -
L. O ’ JR., 001°nﬂ1.
Group :

» 3370 Technical Training

Supersedes FPlan of Instruction 3ABRL2331, 22 December 1976
OFR:s 3370 TCHIG
DISTRIBUTION: Listed on Page A

15
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' PLAN OF INSTRUCTION/LESSON PLAN PART |
R il B " [COUMETYCE (Modular Seil-vaced)

Aircraft Environmental Systems Mechanig

WIS | — €[ )8
I tals
T LI T TINE
4. Safety ) 3

a. Select the safe work habits and procedures consistent with
shop and flight line safety with a minimm of 80% accuracy. STS: 3a
Meas: W .

b. Select the two required protective devices used for protection
from high intensity sound hazards. STS: 3b Meas: W

¢. Seleoct general housekeeping procedures which are consistent
with shop, flight line and Tire protection "-ith a minimm of 80%
accuracy. STS: 3¢ Meas: W

d. Select the marking that is applicable to radiocactive parts
and materials. STS: 3d Meas: W

e. Select the protectffye measures used against radiation hazards
with a minimom of 80% acouracy. STS: 3o Meas: W

f. Select the prutective measure used against high frequency
transmission equipment. STS: 3f Meas: W

€. Seleot the safety precautions that will be observed while

working arc.nd denger areas with a minimum of 80% accuracy. STS: 3g
Meas: W

NOTE ! NumBefS -3 o% Block T have omitted

becavse of m: /4'1‘-qu sped?-‘c materials.

]
SUPERVISOR APPROVAL OF L ESSON PLAN (PART i)
SIGNATURE AND DATE SIGNATURE AND DATE

Li'-uu OF INSTRUCTION KUMBER

DATE PAGE NO.
3ABRL2331 17 October 1978 7

ATC oo 133 PREVIOUS EDITION IS OBSOLZTE

Q 16
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1/0 PLAN OF INSTRUCTION/LESSON PLAN PART | (Continvetion Shoet)

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

tional Material '
331-PT-1 331-P1-102) Safety

Zxaining Methods
Self-Instruction (3 hrs)

t
The instractor will instruct/supervise the student class study period,
continually administer, evaluate, and oritique appraisals as each studert
progresses, record attendance, insure student has correct module materials,
record student progress, maintain each students ATC 156 record, counsel student
a8 needed regarding academic and non-scademic reasons, monitor breaks and clean-
up periods. The instructor will provide individual assistance to each student
as needed during class. Each student must satisfactorily complete ths appraisal
to satisfy the objective(s). The inatructor will pick up all reusadble truining
litersture from the siudent(s) as feasible. Turn off all power when applicable
to conserve ensrgy and resources. The instructor will refer to Part II Teaching
Guide for detailed imstructions on this module.

PLAN OF INSTRUCTION NO.

m331 . DA{; PASR NO. 8

ATC ™ 1ma REPLACES ATC FORMS 3374, MAR 73, AND T70A, AUG 72, WHICH WILL BE
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PLAN OF INSTRUCTION/LESSON PLAN PART |

(Modular Self-Paced)
t Eivironmental

b.

Ce.

system with a minimum of 80% accuracy.

mumbering system with a minimm of 80% accuracy.

4 minimm of 80% accuracy. STS:

Select elements used to make up the aircraft designation
STS: Ja, b Meas: W

Select the terms and elements of the aircraft station
STS: 9g¢ Msas:

Select major aircraft systems when given their purpose with
9d Meas: W

W

Airoraf Systems Mechanic
BCW-T V) L 4, ———— XL g 4
I Fundamentals
0 ENT 2 TINE
5. Aircraft Familiarization

SUPERVISOR APPROVAL OF L ESSON PLAN (PART 1)

SIGNATURE AND DATE

SIGNATURE AND DATE

DATE

17 October 1978

[

AGE NO.

[PUAN G INSTRUCTION NUMBER
ABPL2331
ATC °’¢°,':" 133 PREVIOUS EDIMON IS OBSOLC, TE

18




) PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuation Shoot)

COURSE CONTENT

SUFPCRT MATERTAIS AND GUIDANCE

t al
%3314%10;. Airoraft Pamiliarization

Solf-Im;tmct.‘..on (3 hre)

+
The instructor will instruct/supervise the student class study period,
continually administer, evaluate, and critique appraisals as each student
progresses, record attendance, insure student has correct module materials,
record student progrees, maintain each students ATC 156 record, counsel student
as needed regarding acadumic and non-academic reasons, monitor breaks and clean~
up periods. The instructor will provide individual assistance to each student
as needed during class. Each student must satisfactorily complete the appraisal
to satisfy the objective(s). The¢ instructor w.1l pick.up all reusable training
literature from the student(s) as feasible. Turn off all power when applicable
to conseive snergy and resources. The instructor will refer to Part II Teaching
Guide for detailed instructions on this module.

T
i

J

PLAN OF INSTRUCTION NO.
pATY . PAgE NO.
3ABRL2331 17 October 1978 X 10
ATC ::"“," 1A REPLACES ATC PORMS n;rlA 5“ 73, AND T70A, AUG 72, WHICH WILL 88
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™ PLAN OF INSTRUCTION/LESSON PLAN PACT |
WE SV TRITRCTYOR ’ COUMENYCY (ogviar Self-Faced

Jurcntt Envirormental Sntm)}hchanie

.

S| | e =.l- 88 g

1

I Tundanentals

4 TiME

6. Physios

Mean: W

with AMO!BO%&OML

-t

STS:

8. 8Select the result that weuld occur from a change in pressure
and/or temperature on gases vith a minimm of 80% accurscy. STS: 11

b. Select the result that would occur from a change in
atmospheric conditions on pressure, temperature, and humidity control

114 Meas: W

1.5

&!RW!! APPUV_M_. OF LESION PLAN (PART i1}
SIGNATURE AND DATE SIGNATURE AND DATE
Ln"m OF INSTRUCTION w'u ] DATE ®AGE NO.
= \W : - 17 October 1978 1
ATC Jom. 113 PREVIOUS EDITION 1S OBSOLETE

13




IR ' * PLAN OF INSTRUCTION/L ESSON PLAN PART | (Continuetion Shoet) '

s \ ' COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE
8 ti
331=PT-1 3ABRL2331-PP=111), Physics of Solids, Liquids and Gases

axaining Methods
Self-Instruction (1.5 hrs)

Zpstructionsl Guidance

The instructor will instruct/supervise the student class study period,
oontimu; administer, evaluate, and critique appraisals as esach student |
progresses, record sttendance, insure student has correct module materials,
record student » Daintain each students ATC 156 record, oounsel student
as regarding wud.anic and non-academic reasons, monitor breaks and clean-
up ods, The instructor will provide individual assistanoce to each student
es needed during class. Each student must satisfactorily complete the appraisal
to satisfy the objective(s). The instructor will pick up all reusable truining °
litersture from the student{s) as feasidble. Turn off all power when applicable
to conserve enexgy and resources. The instructor will refer to Part II Teaching
Cuide for detailed instructions on thiy module.

J
l‘})
PLAN OF INSTRUCTION NO. DATE PAQE NO.
3ABRL2331 17 October 1978 12
ATC :::;" 1A :::;'Acu ATC PORMS 317A, MAR T3, AND T70A, AUG 73, WHICH WL L 8C
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. v : PLAN OF INSTRUCTION/L ESSON PI:AII PART
- COUNTTTYCY Z Self-Paced)

Modulaxr
Alrcraft Environmental Systems Mechanid

B NS TWCBeX IYCY —
. . I Tuodssentals
1 CBURSE CONTINT TIME
7. Kec‘vron Theory L.S
a. BRelate electrical characteristics of materials to the flow of
electrical current with a minimum of 80% accurscy. STS: 11a, 12
Meas: W
b. Seleot tue result that would ocour from a change in
temperature on metals with a minimum of 80% acouracy. STS: 11b, 12
Meas: W
e = N
SUPERVISOR APPROVAL OF L ESSON PL AN (PART 1)
SIONATURE AND DATE SIGMATURE AND DATE
E .
s
m OATE AGE NO.
3ABRL2331 17 October 1978 13
ATC Jo5, 13 PREVIOUS EDIMON IS 0BSOLETR

»
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b PLAN OF INSTRUCTION/L.ESSON PLAN PART | (Continustion Sheet) -

// COURSE CONTENT

N\

o SUPPORT MATERTALS AND GUIDANCE ’

- ] t i B -
%331-!’!—107, Electron Theory :

Ixaipiog Meihods .
Self-Instruction (4.5 hrs)

Ipstructional Guldance - .

The instractor will instruct/supervise the student class study period,
ocontinuc .1y administer, evaluate, and critique appraisals as each student
progresses, record attendance, insure student has correct module materials,
record student progress, maintain cach students ATC 156 record, counsel student
as ngeded Tegarding academic and non-academic reascns, monitor bresks and clean-
up periods. The instructor will provide individual assistance to each student
as needed during class. Each student must satisfactorily coumplete the appraisal
to satisfy the gbjective(s). The instructor will pick up all reusable training
Xiterature from the student(s) as feasible. Turn off all power when applicable
to conserve energy and resocurces. The instructor will refer to Part II Teaching
Guide for detailed instructions on this module.

</

PLAN OF INSTRUCTION NO. Y
DATE PAGR NO.
34BR12331 17 Octobar 1978 1l
ATC ::::. 1A 3:::_«:0 ATC FORME 337A, MAR 71, ANO T70A, AUG 72, WHICH WILL B8
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PLAN OF INSTRUCTION/LESSOW PLAN PART |
. \ [OUMTTITCY (podular Setf-Paced)
- _|Airoraft Bnvironmental Systems Mechaniq
B 1] | 4 E— .1 1) (% S — K
I Fundamentals | ’
1 m v 2 TIME

8. Magnetism - ‘ Co \ 7 2.5

a. Given a list of materials, select those that can be used to
make temporary and permanent magnets with 80% accuracy. STS: 12
Meas: W ’ |

b. Select the effects of lines of force when given the laws of
* nagnetism with 80% accuracy. STS: 12 Meas: W

SUPERVISOR APPROVAL OF L ESSON PLAN (PART 11)

SIGMATURE AND DATE SIGNATURE AND DATE
!
F
g [PCAN OF MaTMICTION NUNSER BATE PAGE NO.
| 3AER,2331 17 Octoper 1978 15
E ATC. fom 113 PACVIOUS EDIMON IS OBIOLETE

ocT 18
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Y] ' PLANQF INSTRUCTION/LESSON PLAN PART | (Continuetion Shoet)

. COURSE CONTENT

' )
331-P7-10 331-P1-1054), Magnetism

Iraining Mpthods
Self-Instruction (2.5 hrs)

$1, -
The instructor will instruct/supervise the student class study period,
contimally administer, evaluate, and critique appraisals as each student
progresses, record attendance, insure student has correct module materials,
record studant progress, maintain each. students ATC 156 record, counsel student
as needed regarding scedemic and non-academic reasons, monitor breaks and clean-
up periods. The instructor will provide individual assistance to each student as
needed during class. student must satisfactorily complete the appraisal
to satisfy the objecti®W(s). The instructor will pick up all reusable training
literature from the student(s) as feasible. Turn off all power when applicable
: t0 conserve energy and resources. The instructor will refer to Psrt II Teaching
Guide for detailed instructions on this module.

N,
\;
PLAN OF INSTRUCTION NO. DATE PAGE NO.
~ 3ABRL2331 17 October 1978 16
ATC o 1334 REPLACES ATC FORMS 1374, MAR 73, AND T70A, AUG 72 WHCH WiLL BE
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PLAN OF msnucnon/ussou PLAN PART |
Ll d

a. Select basic facts, terms and laws used in the generation of
an electromagnetic field with a minimum o. 80% accuracy. STS: 12

b. Select the basic symbols and terms used in electrical
circuits w!th a minimum of 80% accuracy. STS: 12 Meas: W

“NXIY SV TREYNOCYOR:
: * | Arerat Bavizonmental Syntm Mechanid
B T8 | | SR €l )0 g -
A g Tundsmentals +
Y COURSE CONTENT . 2 TIME
9. DC Generation and: Baaic Circuit Symbols and Terms 3

Meas: W T'\

A

{

P ERVISOR APPROVAL OF L ESSON PLAN (PART 1)

) SIGNATURE AND DATE SIGNATURE ANO DATE

3AERL2331 17 October 1978

k‘n_un' OF INSTRUCTION NUMBER OATE —r AGE NO.

17

ATC Fom oer 78 133 PREVIOUS EDIT ON 1S J8S0LETE
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20 PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuetion Shoet)

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

S%ent Instructional Materials
331-PT-109 331-PT-105B), DC Generation and Basic Circuit Symbols

and Terms

Iraiping Methods
Self-Instruction (3 hrs)

Jostyuctional Guidance

The instructor will instruot/supervise the student class study period,
continually adminigter, evaluate, and critique appraisals as each student
progresses, record attendance, insure e':dent has correot module materials,
Tecord student progress, maintain each students ATC 156 recori, counsel student
as needed regarding academic and non-academic reasons, monitor breaks and clean-
up periods. The instructor will provide individual assistance to each student
a8 needed during class. Each student must satisfactorily complete the apprajisal
to satisfy the objective(s). The instructor will pick up all reusable training
literature from the student(s) as feasible. Turn off all power when applicable
to conserve energy and resources. The instructor will refer to Part II Teaching
Guide for detailed instructions on this module.

A\
PLAN OF INSTRUCTION NO. DATE PAGR NC
i 3ABRI2331 17 October 1978 ! 18
A ::::' 1A ::::Acu ATZ PORMS 337A, MAR 72, AND TT0A, AUG 72, WHICK WILL BE
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- PLAN OF INSTRUGTION/LESSON PLAN PART
3 ~Faced)

+ Environmental Systems Mechanio

# b,
80% accuracy. ST8:

wire numbering system.

Seleot common symbols of wiring diagrams, with a minimm of
12, 13b, 13c Meas:

8STS:

a. Select five (5) of the six (6) elements that make up the
12, 13b, 130 Meas: W

W

sy

X0 Ll )Y
1 Tundanentals
1 [ ] T 2 TIME
10. Wiring Disgram Fundamentals 3.5

SUPERVISOR APPROVAL OF L ESION PLAN (PART 1)

SIGNATURE AND DATE

SIGNATURE AND DATE

2l

AR o7 mITRGCTION NUNBER
3ABRL2 331

BATE
17 October 1978

FAGE NO.
| 19

ATC Jo™ 133

ocT 8 PREVIOUS EDITION I8 OBSOLETR
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23 PLAN OF INSTRUCTION/L BSSON PLAN PART | (Continvation Sheet) T

COURSE CONTENT
SUFPORT MATERIALS AND GUIDANCE

S t ti Materi
331-PT-110 (3ABBL42331-PT-117), Wiring Diagrams Fundamentals

t
. Trainer P% E 71 4112 Rlectrical Components (1)

1
Trainer P/N 18 71 4113 Bridge Circuits Components (1)
Trainer P/¥ 18 71 L4114 Eleotrical Components (1)

Txeining Methods
Self-Instruotion (3.5 hrs)

Ingtzuctional Guidance .

The instructor will instruc’/supervise the student class study period,
¢ontinually administer, evaluste, and critique appraisals as each student
progresses, record attendance, insure student has correct module materials,
record student progress, maintain each students ATC 156 record, counsel student
as needed regarding academic and non-academic reasons, monitor breaks and clean-
up periods. The instructor will provide individual assistance to each student
as needed during class. Bach student must satisfaotorily complete the appraisal
to satisfy the objective(s). The instructor will pick up all reusable training
" literaturo from the student(s) as feasidle. Turn off all power when applicable
%0 oonserve energy and resources. The instructor will refer to Part II Teaching
Guide for detailed instructions on this module.

E3

)

N~

L4

PLAN OF INSTAUCTION K. |

oare Past wo. |

SuBRL2331 17 October 1978 20 ‘

ATC O™ 13A REPLACES ATC FORMS 1974, AR T2, AND T70A, AUG 72, ¥HICH WILL 88 |

Q |
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PLAN OF INSTRUCTION/LESSON PLAN PART |
ar -Paced )

Aircraft Environmental Systems Mechanic

SR 2" x2S - LMY ,

! I Fundamentals
1 ——COUNSE CONTENT : 2 TIME
11. Control and Protective Devices 2

a. Select the control and protective devices used in
electrical circuits with a minimum of 80% acouracy. STS: .1 Meas:W

b. Select the control and jrotective device symbols and terms
used in electrical circuits with a minimum of 80% accuracy. STS: 12

Meas: W

SUPERVISOR APPROVAL OF L BSION PLAN (PART 1)

E $IGNATURE AND OATE SIGNATURE AND DATE
AN O7 METRUCTION NUMBER SATE ®ASE NO.
3ARRL2331 17 October 1978 21
ATC fom 133 PAEVIOUS EDIT ON 1S OBEILETE

ocT s
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a4 PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuetion Sheet) o

COURSE CONTENT

SUPPORT MATERTALS AND GUIDANCE

318BL2331-PT=111 i%Bﬁ-ﬂﬂOﬂ:), Control and Protective Devices
M.PFE .
Trainer P 71 4112 Elsctrical Components (1)

1
Trainer P/N 18 71 4113 Bridge Circuit Components (1)
Trainer P/N 18 71 4114 Electrical Components (1)

Self-Instruction (2 hrs)

Jostruotional Guldance
The instructor will iistruct/supervise the student class study period,
contimally administer, evaluate, and oritigm appraisals as each student
progresses, record attendance, insure student has correct module materials.
record student progress, maintain each students ATC 156 record, counsel student
* as nseded regarding scademic and non-academic reasons, monitor bresks and clean-
up periods. The instruotor will provide individual assistance to each student
as needed during class. Each student must satisfactorily complete the appraisal
to satisfy the objective(s). The instructor will pick up all reusable training
literature from the student(s) as feasidle. Turn off all power when applicable
JSo conserve energy and resources. The instructor will refer to Part II Teaching
Guide for detailed instructions on this module. : )

PLAN OF INSTAUCTION NO. PATE »
UBRI2331 17 October 1978 | ot "%z
Afc ::'.:' ‘u‘ ::::.Acu ATC PORMS I3TR, MAR 73, AND DA, ALG 72, WHICH Wil.l. B8 0. 3980
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: b

PLAN OF INSTRUCTION/LESSON PLAN PART |
TSRS [COUMTYIYLY  (Modular Sell-Paced)
* | aivozaft tal tems Mechani

and recoird electrical and resistive values with + 10% of the actual
values. STS: 1l4a(1) Meas: iC

I Yundamertals
1 T TieE
12. Multimeter 12.5
a. Associate the controls of a multimeter tc their function (9.5)
sad int t meter scu.l?‘ indications with a minimum of 80% accuracy.
STS: 1)4&21) Meas: WY
# b, Using a multimeter, voliage and resistive console, measure (3.0) ﬁ

25

SUPERVISOR APPROVAL OF L ESION PLAN (PART 1)

p—

SIGNATURE AND DATE SIGNATURE AND DATE
DA o7 miTRGCTION NONBER AT FAGT NG
JABRL2331 17 October 1978 23

m 19 PAEVIOUS EDITONM 18 0BOLETE
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ab PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuetion Sheot) T

COURSE CONTENT

’ SUFPORT MATERIALS AND GUIDANCE

2T e A P 2N
= 2 BRL2331-PT=-108), Use of Test Equipment (PSM-37 Multimoter
3ABRE2331-WB-112 3Amh2331-w3-108§: AN/PSM-37 Multimeter Performance )

/
o -

Trainer P/¥ 18 70 4104, Multimeter Voltage/Resistance Console (1)

St raotion (9.5 k)
(3 hre)

.Porfounnco

3

Supervision, Squipment 235 12b' \\

The classrooa lﬁﬂ lab instructor will instruct/supervise the student class

study and/or lab periocd, contirually administer, evaluate, and oritique
sppraisals, performance exercises, and performance test as each student pro-
gresses, record attendance, insure student has correct module material and
equipment, reeord students progress, maintain each student ATC 156 record,
counsel student as needed regarding academic and non-academic reasons, monitor
breaks and olean-up periods, insure student complies with safety practices IAW
AFR 127-101. Bafety in the labs includes working with or around electrical/
mechanical devices. This includes safe use of electrical test equipment,
wozking with 28YDC 5-10 amp oircuits and/or working with 11SVAC LOO cyole single
phase pover. The instructor wlill provide individual assistance to each student
83 needed during class/lad periods. Esch student must satisfaotorily complete
the i:dividual appraisal and/or performsnce exsrcise and/or pexformance tests

to satisfy the objeotive(s). The imstructor will pick up all reussble training
literature from the student as is feasible. Turn off all power when applicable
to consexve energy and resocurces. The instructor will refer to Part II Teaching
Guide foxr detailsd instructions or this module.

13. Measursment and Critique 1.5
a. Measurement Test
b. Test Critique

PLAN OF INSTRUCTION KO, DATE PAGE NO.
étm;z331 17 October 1978 2L
‘.rc ::.H” 'n‘ :::;..Atu ATC FORMS 337A, MAR 73, AND T70A, AUG T2 WHICH WILL B8 70-30844
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' PLAN OF INSTRUCTION/LESSON PLAN PART
: -Paced)
Airoraft tal Systems Mechani
.

Lotiid s .
) TIME
14. Kirchkoff's Current Law 2.5

basic elsctricsl circuits. A minimm of eight (8) out of tem (10)

a. Use Kirchhoff's current law to solve for uninown values in |
wiknowvn ralues must be correct. STS: 12, 13b Meas: W

3 JPERVIOR APP”V&OF L, ESSON PLAN (PART 1)
{? SIGNATURE AND DATR SIGNATURE AND DATE
AN OF METRUCTION HUN BATE [ﬁ?ﬂ‘o.—'
3ABHL2331 17 October 1978 25

ATC ST 133 PREVIGUS EDITON IS OBEOLETE
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A% PLAN OF INSTRUCTION/LESSON PLAN PART | (Continustion Shoet) * '

.

COURSE CONTENT

SUPPORT MATRRTALS AND GUIDANCE
Student Ingtruoti s
331=PT=11 331=P1-111), Kirchhoff's Current Law

Ixsining Methods
Self-Inatruction (2.5 hrs)

Jpstruotional Guldapce

The instructor will instruct/supervise the stillent class study period,
oontinually sdminister, evaluate, and critique appraisals as esch student
progresses, record attendance, insure student has correct module materials,
Tecord student progress, maintain each students ATC 156 record, counsel student
as needed regarding scademic and non-academic reasons, monitor breaks gnd clean-
up periods. The instructor will provide individual assistance to each student
as needed during class. Each student mmst satisfactorily complete the sppraisal
to satisfy the objective(s). The instructor will pick up all reusable training
literature from the student(s) as feasible. Turn off all power when applicable
to conserve ensrgy and resources. The instructor will refer to Part II Teaching
Guide, for detailed instruoctims on this module.

PLAN OF INSTRUCTION NO. DATE
3amRl231 17 October 1978 | ~** **2¢
ATC ::.l:' 18A :::;.Acu ATC FORMS 337A, MAR 73, AND 770A, AUG 72, WHICH WiLL 8g 1020044
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' — ———— 2‘?
¢ PLAN OF INSTRUCTION/LESSON P PART |
" (Modular Self-Paced)
Alroraft Envirommental Systems Mechanid
1 BT NOTEUN — "]-m
- : e S f
1 ¥ Tvwe |
15. Kirchhoff's Voltage Law 2.5

a. Use Kirchhoff's voltage law to solve for uniknown values in
basic electrical circuits. A minimm of eight (8) out of tem (10)
unknown values must be correct. STS: 12, 13b Meas: W

SUPERVISOR APPROVAL OF L ESSON PLAN (PART 1)

Sd————

SISNATURE AND DATE SIONATURE AND DATR E

bomrsr TR e 2 T
: 3ABRL2331 17 October 1978 [ 27

ATC m:a" 13 PREVIOUS EDITION 18 OBSOLETE

Q -




30 PLAN OF INSTRUCTION/LESSON PLAN PART | (Continvation Sheet) )

COURSE CONTENT )

SUPPORT MATERIALS AND GUIDANCE

1 t1 ri
331=PT=11 331~PT-111A) Kirchhoff's Voltage Law

Izaining Methods ] |
Self-Instruction (2.5 hrs) |

Ingtiuctionsl Guldance '

The irstructor will instruct/supervise the student class study period,
continually administer, evaiuate, and oritique appraisals ss each student |
progresses, record attendance, insure student has correct module materials, |
record student progress, maintain each students ATC 156 record, counsel student |
as needed regarding academic and non-academic reasons, monitor breaks and olean-
up periods. The instructor will provide individual assistance to esch student
as needed during class. Rach student must satisfactorily complete the appraisal
to satisfy the objective(s). The instruotor will pick up all reusable training
literature from the student(s) as feasible. Turn off all power when applicable
to energy and resources. The instructor will refer to Part II Teaching
Guide for detailed instructions on this module.

e - o

p——
) |
(\j/’““-'\ *l
-
PLAN OF INSTRUCTION NO. oATE PAGE NO.
3AERL2331 17 October 1974 28
ATC ::..:' ‘ﬂ‘ ::::.‘cu ATC FORMSE J37TA, MAR 73, AND TIOA, AUG 72, WHICH WILL [ ] 3 75-20844
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1

INSTRUCTION/LESSON PLAN PART |

: \ PLAN OF

COUMTYIYLY (Wodular Sell-Paced) |
Alrorslt Environmental mt: HoohmicL

B g, ( S - 0. S
I. Tondamentals
T ~——COURIE ONTENT T TIME
"16, Olm's Law 2.5
a. Use Ohm's lav and power fornmlas to solve for unknown values
in basic eleotrical cirouits. A mirimum of eight (8) out of tem (10)
circuits must be correct. STS: 12, 13b Meas: W
£
__SUPERVISOR APPROVAL OF L ESION PL AN (PART 1)
. SIGNATURE AND DATE SIGMATURE AND DATE
f@ b 5ATE T LT

ATC o™ 133

PREVIOUS EDINON 18 OBSOLETE
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33 PLAN OF INSTRUCTION/L RSSON PLAN PART | (Continvetion Shoot)

COURsE CO"TINT

SUFPORT MATERIALS AND GUIDANCE

2yX 3% -
31-PT-111B), Ohm's Law

: m (2.5 hra)

E

Anatzuctional Guidance

The instruotor will instruct/supervise the student class study period,
ocontimially adminigter, evaluate, and critique appraisals as each student
progresses, record attendance, insure student has correct module materials,
Tecord student progress, maintain each students ATC 156 record, counsel student
a8 needed regarding academic and non-academic Teasons, monitor breaks and clean-
up periods. The instructor will provide individual sssistance to esach student
as needed during class. Each student must satisfactorily complete the appraisal
to satisfy the objeotive(s). The instructor will pick up all reusable training : |
" literature from the student(s) as feasible. Turn off all power vhen applicable |

to oconserve energy and resocurces. The instructor will refer to Part IT Tesching
Guide for detailed instruotions on this module.

mum”%”

=
’;
PLAN O7 INSTRUCTION NO. OATE [ g
ASE NO.
3ABRL2331 17 October 1978 X
A'I‘C ::.u:. ‘n‘ ::::.ACII ATC FORMS 337A, MAR 73, ANO TI0A, AUG 72, WHMICH WL l’l T8-30844
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33
: PLAN OF INSTRUCTION/LESSON PLAN PARY |
m—mn' Sell-raced)

Airoraft Bnvirommental Systems Mechanic

"ICOTN RUUBER

I Fundamentsls
i M COURSE CONTENT ] 1 TIME
17. Series Cirouits 3

a, Using EKirchhoff's current and voltage laws, and Obhm's law,
solve for unknown values in series circuits. A minimum of eight {8)
out of ten (10) circuits must be correct. STS: 12, 13b Meas: W

* b, Using a DC fundamental trainer, construct a series circuit
and measure slectrical valuss with one instructor assist allowed for
each task area. STS: 3a, 12, 13b Meas: PC

SJUPERVISOR APPROVAL OF L ESION PLAN (PART i)
SIONATURE AN® DATE SIGNATURE AND OATH

=

h’u‘ ®OF METAICTION NUNBER DATE WO,

3ABRI2331 17 October 1978 31

-
ATC SO, 10 PREVIOUS E0IT ON S O8IOLETE
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3y PLAN OF INSTRUCTION/LESSON PLAN PART ! (Continvation Shoot)

COURSE CONTENT

SOFPORT MATERIALS AND GUIDANCE

3 L4 WA

il be! CLlOns Aterlials
RL2331-PT=117 AR 331-?1'-111;;, Series Circuit
3ABRL2331-WB-117 (3ABBL2331-WB-111), Series Circuit Performance

wﬁ% (1)

Trainer /¥ 18 52 1685, DC Rlectrical Pundamentals (1)

Self-Instructior (1 hr)
Performance (2 hrs)

Saltiple Instructor Bs t
Supervision, Equipme t (5) 17>

The classroom lndaor lab instructor will supervise the student class study and/or
lad voriod, continually administer, evaluate, and critique appraisals, perfor-
mance exsroises, and performance test as each student progresses, record
attendance, insure student has correct medule materials and squipment, record
studente progress, maintain each student ATC 156 record, monitor student move
ment to complete this module between two stations, counsel student as needed
regarding asademis and non-scademic reasons, nvgitor breaks and clean-up periods,
ingsure student complies with safety practices IAW AFR 127-101. Safety in the
labs includes working with or around electrical/mechanical devices. This
includes safe use of elecctrical “sst equipment, working with and/or construction
of 2BVDC 5-10 amp ocircuits and/or working with 115VAC LOO cycie single and/or
three phase power. The iustructor will provide individual assistance to each
student as needed during class/lab periods. Each student must satisfactorily
comnmlete the individual appraisals, and/or pevfo. sance exercise and/or perfor-
aence tests to satisf{y the objectives. The inatructor will pick-up all

reus: ‘le training literature from the student as is feasitle. Turm off all
pover wben applicable to conserve energy and rerourcea. The instructor will
efzr to Part II Teachirg Guide for detailed instructions on this module.

PLAK ¢ 7 IRSTRUGTION NO.

DATE LY 4 .
3ABR},2331 17 Octobar 1978 | "o R
ATC JoM 1A ‘ REPLACES ATC FORUS 3774, MAR 73, AND 7704, AUG 72, WHICH WILL BE
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B E 4 £ INSTRUCTION/L ESSON PLAN PART |
Modular = ’
Environmental Systess Mechanioc
LT g L A "

I Fundamentals

1 DUT TNTINY

vrm—'—

18. Parallel Circuits .

s. Using Kirchhoff's current and voltage laws, and Ohm's law,
solve for unknown values in parallel circuits. A minimum of eight (8)
out of ten (10) ocircuits must be correct. STS: 12, 13b Meas: W

# b, Using & DC fundamental trainer, construct a parallel circuit
and zeasure electrical values with one instructor assist allowed for
sach 'ask area. STS: 3a, 12, 13d Meas: PC

3

JUPERY.JOR APPROVAL OF L 3S3ON PLAN (P/RY )

SICMATURE A4D DATE SIGYATURE AND DATE
P e weTRGeTSR e RT¢ .
3ABRL2331 17 Octobar 1978 33

ATC S5, 1n PREVIOUS CDITLON IS OBIOLETE
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36 PLAN OF NETRUCTION/LESSON PLAN PART | (Continuation Shoet) .

COUR3E CONTENT

SUPPORT MATERIALS AND GUIDANCE

1
Zrainer P/X 18 52 16852 DC Eleotrical Fundamentals (1)

mh kr)
Pexformence (2 hrs)

Svpexvision, Nquipsent !é; 13%
The classroom %’u‘ lab instructor will supervise the student class study

and/or lad period, contimually administer, evaluate, and oritique appraisals,
perforsance exervises, and performance test as each student progresses, record
attendance, insure student has correct module materials and equipment, record
students progress, maintain each student ATC 156 record, monitor student wive-
ment to complete this module between two stations, counsel student as needed
reqarding academio and non-acedemic reasons, monitor breaks and clean-up

, insure student complies with safety praotices IAW AFR 127-101. Safety
the labs inoluds. working with or around electrical/mechanical devices. This
ludes safe use of eleotrical test equipment, working with and/or construotion
28VDC 5-10 amp oircuita and/or working with 11SVAC LOO oyole single and/or
povezr. The instruotor will provide individual assistance to each
netiad during olass/lab periods. Each student must satisfactorily
te the individual sypraisals, snd/or performance exercise and/or perfor-
tests to satisfy tho objeotives. The instructor will pick-up all

reusable trairing literature from the student as is feasidle. Turn off all
power when applicable to conserve energy and resources. The instrustor will
refer to Part II Teachiry Guide for detailed instructions ru this module.

'Eags
i

2
I

PLAN OF INSTRUCTION NO. QATE PAGE NO.

3ABRL2334 17 Octobar 1978 3

L4
ATC “’o'n,l' !33A REPLACES ATC FORMS JI7A, MAR 73, AND 7704, AUG 72, WHICH WILL BE
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37
: p : ESSON PLAN PARY | -
il
‘ I Fundasentals
1 CONEE CONTWNY t
19. Series~Parallel Cirocuits 15
*. Using Kirchhoff's current and voltage laws, Ohm's law, and (10)

pover formula, solve for unknown valuss in series-parsllel circuits.
A minimam of eight (8) out of ten (10) oircuits must be correct.
STH: 12, 13 Meas: W

b. Using schematio diagrams of electrical oircuits, malfunotion (3)
indications, and meter readings, select the type of trouble for s
xinimm of eight (8) out of ten (10) indications. STS; 12, 13
Meas: W .

* 0. Using a IC fundamental trainer, construct & series-parallel (2)
oirouit and measure electrical values with one instructor assist
allowed for each task area. 8TS: 3a, 12, 13b Meas: PC

SUPERVISOR APPROVAL OF L ESION PLAN (PART 1)
SIGMATURE AND DATE SIGMATURS AND DATR

Eu OF INETRUCTION NUMBER MET Y4 | A0¢ NG,
JABRL2331 i 17 October 1978 35
ATE oM, 133 PREVIOUS EOIMON 1S ABSOLETE




37 PLAN OF INSTRUC TION/L ESSON PLAN PART | (Continvation Shoot)

COURSE CONTENT

FEUC AT < ararprl S re T
ANRE27 31 =P 11 RL2331-PT~1118), Sexries-Parallel Circuits
3AMN2331-WB=119 (JABRL2331-WB-111B), Shries-Parallel Circuits Performance

*

Trainer P/F 18 52 1685, IC Kleotrical Fundamentais (1)

m (13 brs) _-—

Performance (2 hrs)

\1
Supervision, Iquipment !E’ 190
The classroom g’o: lad instructor will supervise the student ciass study

and/or lad period, continually administer, evaluate, and oritique sppraisals,
performance exervises, and performence test as each student progresses, rwoord
attendance, insure student has correct module materials and equipment. record
students progress, maintain each student ATC 156 record, monitor studsnt move-
ment to complets this module between two stations, counsel student as nsedsd
regarding academic and non-scedemic reasons, sonitor breaks and clean-up
periods, insure student complies with safety practices IAW AFR 127-101, Safety
in the labe. includes working with or around eleotrical/mechanical devices.
This includes safe use of electrical test pment, vorking with and/or
construction of 28VDC 5-10 amp circuits or working with 115VAC LOO oycle
single and/or three phase pover. The instruotor will provide individual
assistance to each student as needed during olass/lab peviods Each student
sust satisfaotorily complete the individual appraisals, and/or performsnce
exercise sand/ox performance tests to satisfy the objectives. The inatructor
will pick~up nl‘\l reusadble training literature from the student as is feasible.
Tum off all power when applicable to conserve energy and resources. The
instructor will refer to Part II Teaching Guide for detailed instructions on
this module.

PFLAN OF INSTRUCTION NO. 7 DATE PAﬂrl .
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ki)

¢ IN /LESSOM PLAN PART |

umttmmmm;c-hohmic‘
I Fundamentals
1 SOUET SRTINY

=

20. Switohing Cireuits

¢ TIME

3

. Beleot components of relay switching circuit, when given
their puryose, witt a minimm of 80% aocourscy. STS: 12, 13b
Meoas: W

* b. Using a IC fundsmental trainer, construct a relay swi
oircuit and measure electrical valuss with one instructor assist
allowed for each task area. STS: 3a, 12, 13b Meas: PC

VIOR APPROVAL OF L ESION PLAN (PART i)
SIGNATURS AND DATE SIGNATURE AND DATE

s

BATE -
JABRL2331 17 October 1978 37'

ATC Jom™ 133 -;mt COVNON (S O8SOLETE
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¥o PLAN OF msrmcﬂowl.m PLAN PART | (Continvation Sheot)

COURSE CONTENT
SUPPORT MATERIALS AND GUIDANCE

RRl; 111,3;, Introduction to Relays
3ARR2331-WB-120 (3ABRL2331-WB~111C), Relay Switching Circuit Performance

Maltisster EPG-B‘I) (1)

Trainer P/¥ 18 52 1685, DC Electrical Fundsmentals (1) *

The classrooa %mf: lad instructor will supervise the student class study

and/er lab period, continmually administer, evaluate, and ocritique appraisals,
performance exsrcises, and performance test as each student progresses, recoxd
attendance, insure student has correot module materials and equipment, record
students progress, maintain esch student ATC 156 record, monitor student move-
ment to complete this module between two stations, counsel student as needed
Tegarding academic and non-academic ressons, sonitor bresks and clean-up
periods, insure student ocomplies vith safety practices IAW AFR 127-101. Safety
in the labs inoludes working with or around electrical/mechanical devices.
This inoludec safe use of electrical test equipment, working with and/or
construction of 28VDC 5-10 smp ocircuits and ' 'r working with 115VAC LOO cycle
single snd/or three phase power. The instr tor will provide individual
assistance to each student as needed during class/lad periods. Each student
must satisfaotorily complete the individual sppraisals, and/or performance
exercise and/or performance tests to satisfy the objectives. The instructor
will pick-up all reusadle training literature from the student as is feasible.
Turn off all power vhen appliosble to conserve energy and resources. The
ingtruntor will refer to Part II Teaching Guide for detailed instructions on

this mo-.le.
% )
|
! A
|
E
|
|
E #
:
: i
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4

Airoraft Environmental Syatems

= PLAN OF INSTRUCTION/LESSON PLAN PART |
abdndidis (Modular Sell-Faced)

Mechanio

g B 1 ] S

agrams, and
mltineter, loocate and record a minimm of four (4) causes for five (5)
malfunctions. SPS: 12, 13b, 130, 16¢c Meass PC

i

)X

1 Fundamentals
N ~ UG CONTENT TS
121, DC Motors and Control Cirocuit 8.5
a. Seleoct componen’s of DC motors when given their purpose (1.5)
with a ainimm of 80% acouracy. STS: 12 Meas: W
b. Using an electrical diagram, identify a minimum of eight (8) (3)
out of ten (10) circuit malfunoctions, when given the cause and cirouit
condition. SP8: 12, 13b, 13¢ Meas: PC
* o. Using a DC motor control circuit, electrical di (L)

SJUPERVISOR APPROVAL OF L BSSON PLAN (PART D)

SIGNATURS AND DATE . SIGNATURE AND DATE
UM - BATE .
3ABRL2331 17 October 1978 39

ATC 20, 10 PREVIOUS EUITON 18 08SOLETE
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Y2 PLAN OF Mmmm PLAN PART | (Continvation Sheet) -

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

8 t _Instructional Mat
331-PP=121 331-PP-11 3; DC Motors
3ARRL2331-WB~121 (3ABRL2331-WB-11L) DC Motors and Control Circuits Wiring Diagram

3ABBN2331-WB~121A (3ABRL2331-WB-1144) DC Motors and Control Circuits Trouble-
shooting

puent
Multimeter (PEM-37) (1)
Trainer P/E 18 50 1387 DC Reversible Motor System (1)
Trainer P/¥ 18 50 1318 Actuator Valve Assembly Display (1)

| ixslaing Nethods

5 hrs)
Performance (7 hrs)

tor nts

Supervision, Bquipment (3) 21b
Supervision, Equipment (5) 21c¢

Insty Guidance

The classroom and/or lad instructor will supervise the studert class study
and/or lab period, contimually administer, evaluate, and critique appraisals,
pexformance exercises, and performance test as each student progresses, record
attendance, insure student has correct module materials and equipment, record
students progress, maintain each student ATC 156 record, monitor student move-
ment to complete this module between three stations, counsel student as needed
regarding academic and non-academic reasons, monitor breaks and clean-up
periods, insure student complies with safety practices IAW AFR 127-101. Safety
in the labs includes working with or around electrical/mechanlcal devices. This
includes safe use of electrical test equipment, working with and/or construction
of 28VDC 5-10 amp circuits and/or working with 115VAC L0O cycle single and/or
three phase power. The instructor will provide individual assistance to each
student as needed during class/lab periods. Each student must satisfactorily
complete the individual sppraisals, and/or performance exercise and/or perfor-
nance tests to satisfy the objectives. The instructor will pick-up all

reusable training literature from the student as is feasible. Turn off all
power vhen applicable to conserve energy and resources. The instructor will
refer to Part II Teching Guide for detailed instructions on this modu.l%.

PLAN OF INSTRUCTION NO. oATE PAGE N0
— 3ABRL2331 17 October 1978 Lo
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PLAN OF INSTRUCTION/LESSON PLAN PART |

. Modular Self-Paced)
¢t Environmental tems Mechanic |

"BCECR RSN IS NI
I Fundanentals
1 COURSE CONTENY TIME
22, Temperature Contiol Circuits 10

a. Using Kirchhoff's current, voltage and Ohm's laws, solve for (3)
unknowns in temperature coatrolling bridge circuits. A minimum of
eight (8) out of ten (10) unknowns must be correct. STS: 13a(1)
Meas: W

b. Using sn electrical diagram, identify a minimum of eight (8) (3)
out of ten (10) circuit malfunctions, when given the cause and cirocuit
condition. STS: 13a(1), 13b, 13¢c Meas: PC

* o, Using a tempsrature control circuit, electrical diagrams, (L)
and mltimeter, locate and record a minimum of four (L) causes for
five (5) malfunctions. STSs 13b, 13c, 16c Meas: FC

SUPERVISOR APPROVAL OF L ESSON PLAN (PART If)

SIGMATURE AND DATE SIGNATURE AND DATE
i
AN OF INSTRUC NUMBER TaTt A D,
3ABRL2731 17 OQctober 1978 L1

ronm
ATC ecr 78 13 PREVIOUS COIMON 18 ONS0L.ETE




%

PLAN OF INSTRUCTION/LBSSON PLAN PART | (Contisuation Sheet)

o L 2l

;, Temperature Controlling Bridge Circuits
» Temperature Control Circuits Wiring Diagram

IAMRL2331-WB-122 ( ABRL2331-WB-115
3ABRI2331-WB-1224 (3ABRL2331-WB~115A), Temperature Control Cirouits Trouble-
. shooting

t
Moltimeter irsn-m (1)
Trainer P/¥ 18 63 3072 Bridge Circuit (1)

Self-Instruction (3 hrs)
Performance (7 hrs)

] t
Supervision, Equipment (3) 22b
Supervision, Equipment (5) 22¢

The classroom Eo& lad instructor will supervise the student class study

and/or 1ad period, cantinually administer, evaluate, and critique appraisals,
performance exsrcises, and performance test as each student prog.esses, record
attepdance, insure student has correot module materials and equipment, record
students Togress, maintain each student ATC 156 record, monitor student move-
ment to complete this module between three stations, counsel student as needed
regarding academic and non-acedemic reasons, monitor breaks and clean-up
periods, insurey student complies with safety practices IAW AR 127-101, Safety
in the labs includes working with or around electrical/mechanical devices. This
includes safe use of eleotrical test equipment, working with and/or construction
of 28VDC 5-10 amp oirouits and/or working with 115VAC L0O oyole single and/or
three phase power. The instructor will provide individual assistance to each
student as needed dur‘ng class/lab periods. Rach student must satisfactorily
complete the individual sppraisals, and/or performance exercise and/or perfor-
mance tests to satisfy the objectives. The instructor will pick-up all
reusable training litersture from the student as is feasible. Turn off all
pover when spplicslie ‘o conssrve energy and resources. The instructor will
refor to Part II Teaching Guide for detailed instructions on this moduls.

PLAN OF INSTRUCTION NG,

- DATR PAQE O,

”0 nu p
ATC  an 1334 REPLACES ATC FORMS 3374, M4 73, AND TIA, AUS T2 WHICH WiLL 88




- \ : s
. PLAN OF INSTRUCTION/LESSON PLAN PART |
u“’"'”:; snodnlu Self-Paced
{ Alroraft nmental Systems Mechanic
mnr——w
I Tundamenta. s .
T COURSE CONTENT s TIME
23, Alternating Current : . 1.
a. From various aix.le waves, select peak voltage, effective
voltage and frequency difference with a minimum of 80% accuracy.
STS: 12 Meas: W -
{
: ']
N,
SUP EAVISOR APPROYVAL OF L ESION PLAN (PART i)
SIGMATYRE AND DATR SIGNATURE AND DATE
[PCan o maTRuCTIoN nuNSER * OATT astwno. ]
. 3ABRL233 17 October 1978 L3
| ATC SO0, 11 PREVIOUS EOINON IS OBIOLETE
E Q ‘ .-
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4 PLAN OF ISTRUCTION/LBSSON PLAN PART | (Continuation Shoet)

COURSE CONTENT

SUPPORT MATERTALS AKD GUIDANCE
%331.&123 2%331-?!-1_13‘), Alternating Current
805-&:““@ (1 hr)

g mmtozl' vill instruot/supervise the student class study period,
ocontimally administer, evaluate, and oritique appraisals as each student
progresses, record attendance, insure student hus correct module materials,
reoord student progress, maintain each studants ATC 156 resord, oounsel
student as needed regarding acedemic and non-ecademioc reasons, monitor dresks
and clean-up periods. The instructor will provide individual assistance to
sach student as needed during class. Bach student must satisfactorily complete
the sppraisal to satisfy the objective(s). The instruotor will piek up all
Teusable training literature from the student(s) as feasible. Turn off all
povwsr when applicadle to conserve energy and resources. The instruotor will
refer to Part II Teaching Guide for detailed instruotions on this module.

PLAN OF INSTRUCTION NO.

OATE PAGR NO.
3AERL2331 17 October 1978 Ly
ATC ::'l:. 184 ::::'Acu ATC FORMSE 357A. MAR T3, AND 7704, AUS 78, WMMCH WiLL B8

93




O 17

. C PLAN OF INSTRUCTION/LESSON PLAN PART 1
ar =Paced)
; Aircraft Environmental Systems Mechanic

BS G0 ] | (— NI Y
I Fundamentals

1 OUE OATWNY ) WY |

2. Capacitance 0.5

&, Select basic facts, construction characteristic and
principles relating to capscitance with a minimum of 80% accuracy.
STS: 12 Meas: W

o
i

SUPERVISOR APPROVAL OF L ESSON PLAN (PART I}
SIGNATURE AND DAYE SIGNATURE ANO DATE

PLAN OF INSTRUCTION NUNBER ; OA QL NO, |
3AHRL2331 17 October 1978 L5

4 ronu
ATC 7y, 133 PREVIOUS EDIT O IS OBIOLETE
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yg PLAN 0T INSTRUCTION/LESSON PLAN PASY | (Continvation Sibet)

COURSE CONTENT f

SUPPORT MATERTALS AND GUIDANCE K
4 \] tructio Materials

331=PT=1 331=PT=109), Capacitance
Ixaloing Methoda
Self-Instruotion (0.5 hr) .

Anatructional Suidance

-The imstiuctor will instmct/supervise the student class study period,
cortimally adminic .r, svaluate, and critique appraisais as each student
progreizes, record a* ance, insure atudent has correct module materials,
record student progress, maintain each students ATC 156 vecord, counsel student

as needed ademic and non-academic reas.ns, monitor breaks and clean-
up periods. insatructor will provide individual assistance to sach student
as ne class  Each student must satisfactoril; complete the appraisal .

to satisfy the odjective(s). The instructor will pick up all reusable training
literature from the student(s) 2s feasible. Turn off all power when applicable
to conserve enargy and resources. The instructor will refer to Part II Teaching
Guide for deta'led instructions on %his modula.

. %

PLan ¢ SIRUCTION NG

pzre PAQER NO.
3ABRL2 331 17 0rtober 1778 L6

7O AM )
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P 5 W
. p ® INSTRUCYION/LESSON PLAN PARY |
i [COUMEVITLY (Kodular Self-Pac -1
Airoraft Environmental Systems Mechario
FICOER RUSSTN BCOTVIYCY
I Tundamentals
1 SUHT ONTINT Til
25. Industance 0.5
8. Select basic facts, construction characteristic and
principles rela.ing to inductance with a mi-simnm of 80% accuracy.
STS: 12 Meas: W
5 -
__SUPERVISOR APPROVAL OF L BSSON PLAN (PART 11}
SIGHATURE AND DATE SIGNATURE AND DATE
PLAN OF INSTRUCTION NUMEER DATL PAGE NO,
3ABRL2331 17 October 1978 47

ATC o™ 13
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PAEVIOUS EDITTON 18 OUIOLELTE




£0 PLAN OF INSTRUCTION/LSSON PLAM PART | (Contisvetion Sheot)

COURSE CONTENT

SUPPORT M.TERTALS AND GUIDANCE
S ti Mat 8
ﬁ2331-1’1’-125 im;z331-r'r-113c) , Inductance

Iraipiok Metholds
Self-Instruction (0.5 hr)

Instructional Guidance

The instructor will instruct/supervise the student class study period,
continually administez, evaluate, and critique appraisals as each student
progresees, record atiendance, insure s’ \dent has correct module materials,
record student progress, maintain 2ach  wents .TC 156 record, counsel student
as needed regaxding academic and non-s - mic reasons, monitor breaks and clean-
up periods. The instructor will proviue individual assistance to each student
as needed during class. Each student must satisfactorily complete the appraisal
to satisfy the objective(s). The instructor will pick up allreusable training
literature from the student(s) as feasible. Turn off all power when applicable
to conserve energy and resources., The instructor will refer to Part II Teaching
Guide for detailied instructions on this module.

PLAN OF INITRUCTION NO

[] PA [+
3ABRL2331 17 October 1978 %8
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s PLAN OF INSTRUCTION/LESSON PLAN FART ] o

Ar Self-Paced)
Airoraft Environmental Systems Mechanic
B 1] ] (S mt:
I Fundamentals ,
1 4 TiME
26. AC Motors and Control Circuits 10
a, Select components of an AC motnr when given their purpose with | (1)
8 minimum of 80% acouracy. STS: 12 Meas: W
b. Using an electrical diagram, identify a minimum of eight (8) (3.5)
of ten (10) circuit malfurstions when given the cause and circuit
condition. STS: 12, 13b, 13¢c Moas: PC
* c. Usirg an AC motor control circuit, electrical diagrams and (5.5)
mltineter, locate and record a minimum of four (4) csuses for five (5)
malfunctions. STS: 12, 13b, 13c, 16c Meas: PC
1
SUP ERVISOR APPROVAL OF L ESSON PL AN (P ART 1)
SIOMATURE AND DATE SIGNATURE AND DATE
PLAN OF INSTHUCTION NUMBER DATE AGE NO.
JABR!;2331 l 17 October 1978 L9
ATC fom 113

oct 73 PREVIOUS EDIMON i OBSOLETE
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53 PLAN OF INSTRUCTION/L.RSSON PLAN PART | (Continverion Shoet)

COURSE CONTENT

SUPPORT MATERTALS ‘AND GUID/NCE

8 Inst
331=PT=12 331-1’2-115;, AC Motors
3ABRL2331=WB=126 (3ABRL23%1-WB=116), AC Motors and Contrul Circults Wiring Diagram

3ABRL2331-WB~126A (3AERL2331-WB-1164), AC Motors and Control Cirouits Trouble-
shooting

t

Multimeter (PSM-37) (1)

Trainer P/N 18 63 2999 Valve Cuntrol Syster (1)

Trainer P/N 18 50 1318 ictuator Valve Lssembly Display (1)

ggm Methods
1f-Instruction (1 hr)

Performance (9 hrs)

t tructor Requiremente
Supervision, Equipment 532 26b
Supervision, Bquipment (5) 26¢

I €

The classroom and/or iab instructor will supervise the student class study
and/or lab period, contimually administer, evaluato, and critique appraisals,
rexrforzsance exsrcises, and performance test as each student progresses, record
attendance, insure student has correct module materials and equipment, record
students progress, maintain each student ATC 156 record, monitor studont move-
ment to complete this module between three stations, counsel student as needed
‘regarding acadeaic and non-scademic reascns, monitor dreaks and clean-up
periods, insure student complies with safety practices IAW AYR 127-101. Safety
in the labs includes working with or around electrical/mechanical devices. This
includes safe use of electrical test equipment, working with and/or construction
of 28VDC 5-10 amp cirouits and/or working with 11SVAC LOO oyole single and/or
three phase pover. The instructor will provide individual assistance to each
student as needed during class/lab periods. Each student must satisfactorily
complete the individusl appraisals, and/or performance exercise and/or perfor-
nance tests to satiasfy the objectives. The instructor will pick-up all

reusable training literature from the student as is feasidble. Turn off all
power vhen applicadle to conserve energy ani resources. The instructor will
refer to Part II Teaching Guide for detalled instructions on this module.

PLAN OF INITRUCTION NO. PAGE NO.

JAHRL2331 7 October 1978 50

T
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sy |

I

)

LLl- Bt

[ PLAN PARY |

Airoraft

Modular Self-Paced
romental Systems

]

Jandementals

i

4 TIME

27. Solid State Devices

a. Select basic facts and principles relating to the construction
and operation of solid state devices with a ainimum of 80% acouracy.

STS: 12 Meas: W

1.5

SIGNATURE AND DATR

JPERVIJOR APPROY

Al OF LESION PLAN /P ART 1))

SIGNATURE AND DATE

AN GF INETRUCTION NUMBER
3ABRL2321

CATE
17 OQctobez 1978

ATC SO, 118

PREVIOUS EDINON 12 OBSOLE TR
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5y PLAN OF WSTRUCTION/LESSON PLAN PART | (Coatisvetion Shost)
COURSE CONTENT

SUPPORT MATERTALS AND GUIDANCE

Mnm‘mn iﬁjghgﬂﬂ, Principles of Solid State Devices
e ol (1.5 hxe)

The instructor will instruct/supervise the student class study period,
ocatinually sdminister, evaluate, and oritique appraisals as each student
progrosses, record attendance, insure student has eorrect module materials,
recoxd student progress, maintain esch students ATC 156 record, counsel student
as needed regarding academic and non-scademic reasons, monitor breaks and clean-
up periocds. The instructor will provide individusl assistance to each student
as needed during class. Each student must satisfactorily complete the appraisal
to satisfy the objective(s). The instructor will pick up all reusable training
literature from the student(s) as feasible. Turn off all power when applicable
to conserve energy and rescurces. The instructor will refer to Part II Teaching
Guide for detailed instructions on this moduls.

PLAN OF INSTRUCTY ON NO. DAY PASR NO.

L3
3AHRL2331 17 October 1978 52
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ar Sell
Airoraft Environmental Systems Mechanic

I Jundamentals
Ny . OURIT CONTENTY T Tme

L

28, Magnetic Amplifiers

a. Select components of magnetic amplifiers temperature control
eircuits when given their purpose with a minimm of 80% accuracy.

srss 12, 13a(3), 13a(L) |Meas: W

b, ldentify how a hot and/or cold signal from the bridge affects
the componsnts of magnetic amplifier tempersture control circuit with a
ninimum of 80% ecouracy. STS: 12, 13a(3), 13a(l) 13b, 13c Meas: W

SUP ERVISOR APPROVAL OF L RSSON PLAN (PART 11)
SIGMATURE AND DATE SIGNATURE AND OATE

OATE AGE NO.

3‘33&2331 17 October 1978 53

[PUAN OF MITAUCTION NUMBER

ATC °':.,."," 13 SAEVIOUS EDVTION IS O8S0LETE




86 PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuation Shoet)

COURSE CONTENT

SUPP0RT MATRERIALS AND GUIDANCE

331-PT-12 331-PT~124), Magnetic Amplifiers

Audlo Vigual Aids
Transparency, Magnetic Amplifier Circuits CT 73-1584 (1)

Azsining Mothcds
Self-Instruction (L4 hrs)

The classroom %or lad instrustor will instruct/supervise the student class

study and/or ladb period, contimually administer, evaluate, and oritique
sppraisals, performance exercises, and performance test as ea~h student pro-
gresses, record attendance, insure student has correct module material and
equipment, record students progress, maintain each student ATC 156 record, counsel
student as needed regarding academic and non-academic reasons, monitor breaks
and clean-up periods, insure student complies with safety practices IAW

ATR 127-101., Safety in the labs includes working with or arounA electrical/
mechanical devices. This includes gafe use of slectrical test equipment,
working with 268VDC 5-10 amp circuits and/or working with 115VAS LOO oycle single
phase power. The instructor will provide individual asaistance to each student
as needdd during class/lab periods. Each student must satisfactorily complete
the individual appraisal and/or performance exercise and/or performance tests

to satisfy the objectives. The instructor will pick up all reusable tralning
litersture froum the student as is feasible. Turr off all power when applicable
to conserve energy and resources. Ths ingtructor will refer to Part II Teaching
Guide for detailed instruotions on this module.

PLAN OF INSTRUCTION NO.
3AERL2331 Df;.Oct:obar 1978 PRI s
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. P Y /L BSSON P# PART | ‘

Airoratt Bavir tal Systems Mechani
Iavironmen 0
I Jundasentals
1 SUHT NTIRY Mg
29. Trainer Airoraft Air Conditioning System 12,5
a. Selast components of a trainer aircraft air conditioning (3.5)
system vhen given their funotion and operation with o minimum of 80%
agouracy. STS: 1‘3‘1), 13b, 130, 16a Meas: W
b. Using elec agrans, identify a minimum of eight (8) ot (3.5)

the ten {(10) circuit/malfunctions when given the cause and the circuit
condition. ST8: 13d, 130 Meas: FC

# 0. Using a traine., electrical diagram, and multimeter, - (5.5)
troubleshoot systom and record a minimume uf four (L) causes for five (5)
malfunctions. STS: 3a, 13b, 130, 16c, 16d4(1), 164(2) Meas: PRC

[ _ _SUPERVISOR APP ROVAL OF L ESION PLAN (PART 1)
SIGNATURS AND DATE SIGNATURE AND DATE

}ru"—'or INSTAUCTION NUMBER DATE AGE MO,

3ARRL2331 17 October 1978 55

ATC o7, 133 PREVIOUS EOITON 13 08SOLETE
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58 PLAN OF INSTRUCTION/LESSON PLAN PART | (Contiavation Shoot)

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

331-P2~129 331- 120;, Trainer Airoraft Air Conditioning
3ABRL2331-WB~129 (3ABRL2331-WB-118), Trainer Airoraft Air Conditioning System
iring Diagran

W
3ABRI2331-WB-129A (3ARRL2331-WB-118A), Trainer Airoraft Air Conditioning System
Troubleshooting

mmm-m Cfm”%) (1) ~
Trainer P/¥ 18 66 3301 Trainer Airoraft Air Conditioning System (2)

Self-Instxuction (3.5 hrs)
Pexrformance (9 hrs)

nt
Stpervision, Bquipment (3) 2%b
Supervigion, Equipment (5) 29¢

»
The classzoom E’o@ lab instructor will supervise the student class study

and/or lab period, contimually adminigter, evaluate, and oritique appraisals,
performance exercises, and performance test as each student progresses, record
attendance, insure student has correot module materials and equipment, record’
studsnts progress, maintain each student ATC 156 record, monitor student move=
ment to complete this module betwsen three stations, counsel student as needed
Togarding academic and non-scademio reasons, monitor breska and clean-up periods,
insure student complies with safety practices IAW AFR 127-101. Safety in the
lads includes vorking with or around electrical/mechanical devices. This
includes safe use of electrical test equipment, working with and/or comstrustion
of 26VDC 5-10 amp oircuits and/or working with 115VAC L0O cyole single sand/or
three phase power. The instructor will provide individual sssistance to each
student ss needed during class/lab periods. Each student must satisfactorily
compl te the individual appraisals, and/or performance exercise and/or perfor-
Rance tests tc satisfy the objeotives. The instructor will pick-up all
Teusable training literature from the stulent as is feasible. Turn off all
power when applicable to conserve energy and resources. The instructor will
refor to Parc II Teaching Guide for detailed instructions on this module.

30. MP (identified in oourse chart) 24
31. Measurement and Critique 1.5
a. Measuwrement Test

b. Test Critique

PLAN OF INSTRUCTION NO, PAGE NO. 56
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. P el BS30N PLAN PART | ‘
Airoraft Envirommental Systems Mechanic
Lo dl. ] i S— vl a0
II Air Conditioning Systems ’
Y OUNT CONTINY < TIME
1. Pighter Cabin Air Conditioning System a2y

a. Associate each bleed air system component with its operation (3)
with a minimm of 80% accuracy. STS: 15a Meas: W

b. Select safety precautions that ace applicable to the mainte- (1)
v nance of bleed air system, without errcr. STS: 3a, 15h Msas: W

c. Identify cabin air conditioning system component operation (L)
with a minimum of 80% accuracy, STS: 16a(1), 17a(3) - Meas: W

d. Using a wiring diagram, identify causes for eight (8) of L)
ten (10) given air conditioning system troubles. STS: 13b, 13c, 13d
Meas: PC

* o. Using a multimeter and wiring diagram, perfomm an operational | (12)
cbeck and troubleshoot the bleed air system and cabin air conditioning
system trainer, locating seven (7) out of nine (9) troubles correctly.
STS: 3a, 154, 16c, 164(1), 17c, 174 Meas: PC

SUPERVISOR APPROVAL OF L ESION PLAN (PART i)
SIGNATURE AND DA TE SIGNATURE AND DATE

PLAN OF INSTRUCTION NUMBER BATK BAGE NO.
3ABRI2331 17 October 1978 57
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60 PLAN OF INETRUCTION.LESSON PLAN PARY | (Continvation Shoot) ~
COURSE CONYENT

SUPFORT MATERIALS AKD GUIDANCE

%331-?!-201 » Hghter Bleed Alr System

3AMRL2331-PT=201A, Fighter Cabin Air Conditioning System
3ABRL2331-WB=201, Fighter Cabip Air Conditioning System Wiring Disgram
3ABRL2331-WB-201A, Pighter C in Air Conditioning System Troubleshooting

Audio Vigusl Alde

Cassette, Tape, FTighter Cabin Air Conditioning System Wiring Diagram

LIC-42-5, Cassette, Omm Sound, Pighter Cabin Air Conditioning System Wiring
Disgranm *

Trainer 3%, Pighter Air Conditioning (1)

Maltimeter (1)

Iraloing Met . ods
Self-Instruction (8 hrs)
Performance (16 hrs)

Equipment, Supervision

Inatrugtional Guidance

The instructor will issue programmed text, workbook, and training equipment to
each student. Each student mist satisfactorily accomplish each objective
before ne/she can proceed to the next unit of instruction. After satisfactory
completion of PT-201A, direot the student to view Cassette LIC L2-5, 8mm Sound
Film, Pighter Cabdbin Air Conditioning and complete workbook 3‘331423;14!3-201 ’
Fighter Cabin Air Conditioning System Wiring Disgram (taped lesson). The
instruotor will insure that all training equipment used by the student is
turned in and properly stored. Where feasible, shut off operating equipment
to conserve energy.

PLAN OF INSTRUCTION NO,

3ABRL2331 P bctover 1978 | "™ 58
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PLAN OF INSTRUF TION/L ESSON PLAN PART |
ST OOUNMTIILY

. Alroraft Envirormental Systems Mechanic
SCSCRRUMBER . Ot "ITLY

II Air Conditioning Systeas
1 COuUnST CONTENT T
2. Rain Rsmoval Sysisn 13
a. Relate each rain removal system component to its opera..on (%)

with a minimum of 80% acouracy. STS: 17a(lL) Meas: W

# b, Using a multimeter and wiring diagram, perform an operatioual (8)
check and troubleshoot the rain removal system trainer, locating the
cause of six (6) out of eight (8) troubles correctly. STS: 3a, 13e,
17e, 174 Meas: PC

W

SUPERVISOR APPROYVAL OF L ESSON PL AN (PART 1)

SIGNATURS AND DATE SIGNATRE ANO DATE
=
f g
’ [FLAN OF INSTRUCTION NUMBER DATE PAGE NO.
3ABRL2331 17 October 1978 59
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{a PLAN OF INSTRUCTION/LESSON PLAN FART | (Continuation Sh. <)

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE
S 4 tructio Materials

331-PT-202, Rain Removal System
3ATRL2331-WB-202, Rain Removal System Troudleshooting

t
Trainer, 333&, Rain Removal System (1)

Multimeter (1)

Self-Instruction (5 hrs)
Performance (8 hrs)

tor nts
Equipment. Supervision (L
tructi Gui

The instructor will issue programmed text, workbook and training equipmert to
eacii student. Each student must satisfactorily accomplish the objectives
before he/she can proceed to the next unit cf instruction. The instructor will
insure that all training equipment used by the student is turned in and
properly stored. Where feasible, shut off al . operating equipment to conserve
onergy.

PLAN OF INSTRUCTION NO. PAJE NO.
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PLAN OF INSTRUCTION/LESSON PLAN PART |
L COUNE TIYLT

|Aircraft Environmental Systems Mechanic

" SCOTR RUBBEN TRVIYCY
II Alr Condivii 'ag Systems
1 COURST CONTENT T2 e
3. Equipment Air Conditioning System 16
a. Associate each equipment air conditi ‘.. g component with its (2)
operation with a minimm of 80% accuracy. STS: 16a(1) Meas: W
b. Using a wiring diagram, identify 1L causes for the 10 given (3)
equipment air conditioning system troubles. STS: 13b, 13ec, 13d
Meas: PC
~
# o. Using a multimeter and wiring diagram, perform an operaticnal | (10)
check and troubleshoot the equipment air conditioning system trainer,
locating seven (7) out of nine (9) troubles correctly. STS: 3a, 13e,
. 134, 16d(2) Meas: EPC
A
A
o
SUPERVISOR APPROVAL CF L ESSON PL AN (PART 1)
$'3NATURE AND DATE SIGNATURE AND DATE
PLAM OF INSTRUCTION NUMBER OATE PAGE NO.
3ABRL2331 17 October 1978 61
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by PLAN OF INSTRUCTION/LESSON PLAN PART | (Coatinvetisn Sheot)

COUASA CONTENT

SUPPORT MATERIALS AND GUIDANCE

3ABR;2331-PT=¢03, Euipment Air Conditioning System ’

3ABRL2331-WB=203, Equipment Air Conditioning System Wiring Diagram
3AERL2331-WB-203A, Bquipment Air Conditioning System Troufleshooting

Cassette, Tape, EBquipment Air Conditioning System Wiring Di g
1¥C-42-6 Cassette, Bom Sound, Bquipment Air Conditioning Systep Wiring Diagram

t
Trainer 3%, Pighter Air Conditioning (1)

Multimeter (1)

Ixaining Methods
Self-Instruction (3 hrs)
Performance (13 hrs)

MD_MML%QA
Bquipment, Supervision (u

Znstruotionsl Guidapce

The instructor will issue programmed text, workbool, and training equipment

to each student. Each student must satisfactorily ancomplish each objective
before he/she oan proceed to the next unit of instruction. After satisfactory
completion of PT-203, direct the student to view Cassette LFC-42-6, 8mm Sound
Film, Equipeant Air Conditioning System Wiring Diagram and tc complete workbook
3Lmh2§31-w3-203, Bquipment Air Conditior’-g System Wiring Diagram (taped
lesaon). The instructor will insure that all training equipuent used by the
student is twrned in and properly stored. Whern feasible, shut off all
operating equipment to conserve energy. Chenk vith vach student daily to
insure the CTT assigrment is being accomplished.

PLAK OF INSTRUCTION NO. DATE PAQE NO
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PLAN OF INSTRUCTION/LESSON PLAN PART |

n oLl Siaha ¢

Aircraft Environmental Systems Mechanic

"UCSEN UL EEN TCSTR VIYLY
II Alr Conditioning Systems
1 m f 3 TiME
L. Temperatnre Control System Tester 7

a, Associat-~ tae name of the controls or the temperature control (3)

system tester (AN/PSM-21) illustration with its purpose/function, with
a minimu. of 80% accuracy. STS: 14b Meass W

#* b, Using a temperature control system testsr and multimeter, (L)
perform an operational check and troubleshoot the cabin and equipment
air conditioning systems trainers, correctly locating three (3) out of
four (L) of tne assigned troubles. STS: 3a, 145 Meas: PC

SUPERVISOR APPROVAL OF L 350N PLAN (PART 1)
SIGNATURE AND DATE [ SIGFATURE AND DATE
*
PLAN OF INSTRUCTION NUMBER DATE PAGE NO. |
JAERL2339 17 Netober 1978 63
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)

56 PLANGF ISTRUCTION/LESION PLAN PART | (Conttaverion Shout)

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

%3314’!—%, Temperature Control System Tester

3APRL2331-WB-204, Temperature Control System Testing

3305, ter Air Conditioning (1)
Multimeter (1)
Test Set, AR/PSM~214 (1)

et S

Self-Instruo
Performance (4 hrs)

ts
Equipaent, Supervision

Apstructional Guidsnoe
The instructor will ingure that all training equipmeat used by the student is
turned in and properly stored. Where feasidble, shu' off operating equipment. to
conserve energy.
5. Msesvroment and Critique 1.5

a. Meaguremesnt

b Critique

PLAN OF INSTRUCTION NO. i PAGE NO.
SABRL2331 £7"8ctober 1978 6
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' » P INSTRUCTION/L ESSON PLAN
mw——MJJ-—!—mr FARY |

Airoraft Eavironmental Systems Mechanio

BN 11 L R § -1 () g
Iz kir Conditioning Systeams
1 v TRR i TiME
6. 3Bomber Air Conditioning System 24
a. Relate the name of each bleed air system component to its (3)

operation with a minimum of 80% accurscy. STS: 15a Meas: W

b. Select the safety precautions that are involved in the (1)
maintenance of the bleed air system without error. STS: 3a, 15h
Meas: V¥

c. Relate the :wme of each cabin air conditioning systew (L)
comporent to its operation with a minimum of 80% accuracy.
STS: 16a(2) Meass W .

d. Taing a wiring diagram, identify eight (8) causes for the L,
ten (10) given air conditioning syster sroubles. STS: 13c, 13d
Mesas: PC

% o, Using a multimeter and wiring disgrar, perform an operational | (12)
check and troubleshoot the bleed air snd cacin air conditioning
systen trainer, locating a miniwum of 11 cit cof 14 troudbles correctiy.
STS: 3a, 16¢, 16d(1) Meas: PC

SUPERVISOR APPROVAL G+ L ESSON PLAN (PART 1)

SIUVMATURE AND DATR SIGNATURE ANC DATR

FUAN Of WETRUCTION NUMBER TATE PAGE NO.

3ABRL2331 \ 17 October 1978 _ 65
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a——— enntem— ‘-ﬂ

b? PLAN OF HETRUCTION..ESSON PLAN PART | (Continvation Sheet)

COURSE CONTENY

SUPPORT MATERTALS AND GUIDANCE

331- 331=P1-205), Bomber Bleed Air Supply System
IABRL2331-PT-2064 (3ABRL2331-PT-205A), Bomber Air Conditioning System

JARRL2331-WB-206 (3ABRL2331-WB-205), Bomber Air Conditioning Syst~m Wiring

Diagren
JABRL2331-WB-206A (3ABAL2331-WB-205A), Bomber Air Conditioning Symtem
Troubleshooting

Audio Visual Aids ‘
Cassette, Tape, Bomber Air Conditioning Systea Wiring Diagram
LIC 42-7, Cassette, Saom Sound, Bomber Air Conditioning System Wiring Diagram

t
Trainer 2;15, Bomber Air Tonditioning System (1)

Multimeter (1)

:;cu-lmtmﬁon (8 hxs)

Performance (16 hre)

Mal truct ts
Bquipmen®, Supervision

4

The instructor w'.l issue programmed text, workbook, and training equipment to
each student. b student must satisfactorily accomplish the objective before
he/she can proceed to the next unit of instruction. After satisfaotory
completion of PT-206A, direct the student to view Cassette, LFC L2-7, 8am Sow.’
Film, Bomber Air Conditioning Syatem Wiring Diagram and then to complete
workbook 3ABRL2331-WB-206, Bomber Air Conditioning System Wiring Diagran

(taped lesson). The ipetructor will insure that all training equipment used
by 1he studeat is twn.d in and properly stored. Where feasidle shut off

equ' yment to consarve energy.

PL AN OF INSTRUCTION NOC. DATE PAQE MO.
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' 4 P IN TION/LESSON PLAN PA

Aireraft Envirommental Systems Mechanic

R R[Sy
I Air Conditioning Systems

1 SOUET SBRTINT

* 3, Using a bench test adapter, decade box, and windshield
temperature amplifier, bench check and adjust the windshield
ture amplifier to the specified values. STS: 3a, 14a(2),
17a(L), 17f Meas: PC

7. Decade Resistor Funoctions and Windshield Amplifier Bench Check

JUPERVISOR APPROVAL OF L ESSON PLAN (PART il

SIONATURE ND DATR SIGNATURE AND DATE

AN OF INSTRUCTION NUMBER OATE

3ABRL2 I 17 Octobar 1978

AGK 4O.

67
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- -ren

PLAN OF HETRUCTIONAL BSSON PLAN PART | (Continvetion Shoot)

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

t ti Mate: )
%3314’3—207 %W331-WB-207, WB-2074), lecade Resistor Functions and

Windshield Temperature Amplifier Bench Check
Irajolng Equippept

Adspter Cabin Temperature 5919 (1) ‘
Decade Box (1) S
Control Assembly, Windshield Temperature Amplifier 6032 (‘.))

Performance iz hrs)
t
Equipment, Supervision uﬂ

Apatguctional Guidance

The instruotor will issue programmed text and training equipment to each student.
Bach student must satisfactorily accomplish each objective before he/she can
proceed to the next unit of instruction. The instructor will insure that all
training equipment used by the student is turned in and properly stored. Where
feasidle, shut off operating equipment when not in use to conserve energy.

Check with each student daily to insure that the CTT assignment is being
asccomplished.

PLAN OF INSTRUCTION NO. DAT PAGK NO.

4
3ABRL2331 17 October 1978
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' P # INSTR ON/LEB
LAN O UGTION/LESSON PLAN PART |

Aircraft Environmental Systems Mechanic

RO AGAUN Yor :
II Air Conditioning Systems
1 COURSE CONTINT - T Te
8. Cargo Bleed Air and Anti-Icing System 18
a. Associate the name of each cargo bleed air ind anti-icing (2)
system component with ite speration with 80% accuracy. STS: 15a,
a(5) Mess: W
b. Using a wiring diagram, identify four (L) out of five (5) (8)
glven anti-icing system control circuits troubles. STSs 13b, 13¢
Meas: W )
c. Using a wiring diagram, identify four (L) out of five (5) (8)

glven air intake duct anti-icing system control circuit troubles.
8TS: 13b, 13¢ Me.a: W

SUPERVISOR APPROVAL OF L ESSON PLAN (PART 1)

SIGMATURE AND DATE SIGMATURE AND DATE
PLAN OF INSTR!' ZTION NUMBER I DATE PAGE NO,
3ABR,2334 i 17 October 1978 69
ATC o™ 113 AREVIOUS EDITION IS OBSOLETE

ocT 78

78




woswdin, ama—

73 PLAN OF INSTRUCTION/LESEON PLAN PART | (Continuetion Sheet)

COURSE CONTENTY

SUPPORT MATERIALS ARD GUIDANCE

%3314‘!-2% 2%331-1’!-207 )» Cargo Aircraft Engine Bleed Air System

3AMRL2331-PT-208A 23A!lh2331-PT-207A;. Wing and Empennage Anti-Ioing System
3ABRY2331-PT-208B (3ABRL2331-PT-207B), Engine Air Intake Duct Anti-Ioing System -

Izalning Methods
Self-Inatruction (18 nrs)

Apatryotional Guldance .

The instruotor wil issus programmed text and training equipment to each student.
Each student must satisfactorily accomplish each objective before he/she can
proceed to the next unit of instruotion. The instrustor will insure that all
training equipment used by the wtudent is tusned in and properly stored. When
feasidble, shut off operating equipment to conserve snergy. g

-_ - J

PLAN OF INSTRUCTYION NO.

DATE PAGE ND.
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93

- p ® INSTRUCTION/LE P
LAN O 8 sigtli“ #AN PART |
Aircraft Environmental Systems Mechanic
LS NUNTIN TECSTX TIYCY . -

II Alx Conditioﬂ Syetems
1 ] s TiMNg

-

9. Cargo Air Conditioning System 22
8. Associate the name of each cargo air conditioning system (L)
component with its cperation with 80% accuracy. STS: 1Sa, 16a(_,
Meas: W ‘ ,
b. Associate the name of the mercury thermostat temperature (L)

control system component with its operation wiuh 80% accuracy.
STS:s  13a(2),” 13¢, 16a(3) Meas: W

¢. Using a wiring diagram, identify eight (8) causes for the (6)
ten (10) given air conditioning system electrical troublee.
STS: 13b, 13c, 134 Meas: PC

* d. Using a wiring diagram and multimeter, perform an operational (8)
: check and troubleshoot the cargo air conditioning eystem trainer,

: locating & minimm of five (5) out of seven (7) troubles correctly.

STS: 3a, 160, 16d(2) Meas: FC

SUPERVISOR APPROVAL OF L BSSON PLAN (PART If)

SIGNATURE AND DATE SIGNATURE AND DATR
PLAN OF INSTRUCTION NUMSER DATE FAGE NO.
3ABRL2331 17 October 1978 T
ATC 9™ 133 PREVIOUS ECITION IS OBSOLETE
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nY _PLAN or lWlm PLAN PART | (Continuation Shoot)

_) COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

S t tio terials
331-PT=209 331-PT-208), Cargo Air Conditigning System
JARRL2331-PT-209A (3ARRL2331-PT-208A), Mercury Thermostat Temperature Control
System
JABRL2331-WB~209 (3ABRL2331-WB-208), Cargo Air Conditioning System Wiring
© D

agran
3AFR)2331-WB~209A (3ABRL2331-WB-2084), Cargo Air Conditioning System
Troubleshooting

Audlo Vigual Aids
Transparency, CT 73-260 Mercury Thermostat System

nt
Trainer, 3021, Cargo Air Conditioning Syster (1)
Multimeter (1) A

Trainipg Methods
Self-Instruction (8 hrs)
Performance {1l hrs)

1 tructo ta
Supervision, Equipment

ti
The instructor will issue workbook and training equipment to each student.
Each student must satisfactorily accomplish the objectives before he/she can
proceed to the next unit of instruction. The instructor x!ll insure that all
training equipment used by the student is turned in and properly stored.
Check with each student daiiy to insure the CTIT assigrment is being
accomplished.

10. MP (identified in c.urse chart) 6.0
11. Measurement and Critique 1.5
a. Mesasursment

b. Critique

PLAN OF INSTRUCTION NO. PAGE NO.

3AERL2331 Y %ceober 1078
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PLAN OF INSTRUCTION/L ESSON P PART |
‘ muu
Airoraft Bnvironmental Systems Mechanio
'ltunwnl——[twww.
I1I - Alroraft Environmental Systems Units
1 OUNT ONTINT TME
3. Tools, Hardware, Safetying Devices, and Wire Repair 18
a. Using a box of handtools, select and match tools witl their (5)
proper uses with 70% acouracy. STS: 8a Meas: PC
b. Using display boxes oontaining items of aircraft hardware, (3)
match each item's number to its proper use. 70% of the items must be
matched correctly. STS: 10c Meas: PC
¢, Using a trainer and applicable bandtools, torque aircraft (1)
type (1) muts according to procedures coverei in TO 1-14-8,
8TS:s 8a, 10c Meas: PC
d. Using mechanical safetying devices, a vrainer, and applicable (5)
bandtools, safety bolts, clamps and connectors according to proce~
dures covered in T0 1-1A-8, ST\ . 3a, 8b, 100 Meas: PC
¢. Using a trainer, applicable tools and equipment, solder wire (3)
to connectors & ° install electrical wiring IAW 10 1=1A-1),
STS: 3a, 100, 104(1), 104(2), 104(3) Meas: PcC
f. Tdentify the use of Reneral purpose connectors, bonding (1)
shielding, and grounding, A minimm of 70% accuracy must be obtained.
STS: 104(1) Meas: W
omitted becquse o} mi litary specific materials.
SUPERVISOR APPROVAL OF L ESSON PLAN (PART 1)
SIGNATURE AND DATE SIGNATURE ANO DATE
FUAN OF NS TRUCTION NUNSER DATE # AT NO.
3AERL2331 17 October 1978 77
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26 PLAN OF DSTRUCTION/LRSION PLAN PART | (Continvetion Sheot)

COURSE CONTENT
SUPPORT MALERTAIS AND GUIDANCE

Student tional Materials
m' 331=PT=303, Mainienance Tools

3ABRL2331-WB=-303, Torque Wrewnch Performance

3ABRL2331-PT=303A, Aircraft Herdware

3ABRL42331-WB~303A, Safetying Methods, Procedures and Devices

3ABRL2331-PT=-303B, General Purpose Comnectors, Bonding, Shielding and Grounding
3ABR)2331-WB~303B, Wiring Maintenance

3ABRL2331-WB-303C, Aircraft Handtools

3ABRL2331-WB=-303D, Aircraft Hardware

TO 1-1A-8, Alroraft sStructural kardware

TO 1-1A=14, Alroraft Electric and Electronic Wiring

Audio Vi Al
Pilm AVA l§O3, Soldering and Scldering Iron Preparation
Plnm AYA 605, Strippine and ( Amping

t

T-ainer L0Sy, Tor ue Wrench Applicati n (1)

Trainer 2301, Safetywire (1)

Trainer L435- Wiring Msintenarce (1)

Torque Wrench (1)

oldering Iron (1)

Applicable Handtools (1)

Display Joxes L4115, Aircraft Bolts (1)
L3116, Aircraft Fittiugs (1) .
4117, Aircraft Fasteners (1)
4113, Pliers (1
4119, Wrench (1
4120, Sockets (1)
4121, Hammer (1)

Tr: \ning Methods
Sely -Instruction (7 hrr'

Perfommance (11 hrs)

Ingtr ctional Guidance

The inutructor will glve each stident an nrientatior relative to laboratory
procedures, and will conduct individual assistance as re.uired. = —udents are
requ.red to use wire maintenance trainers, safety wi.e tralners, soldering ,
equipment, and torcue wrewches to complete assigned projects. instructor
guides and ajsists the students and performs progress checks.

s
PLAN OF INSTRUCTION NO. DATR PAGE NO.
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PLAN OF INSTRUCTION/L.ESSON PLAN PART |
eI eAN OF INSTRUCTIO EEUNTE YTYCY —

JAircraft Environmental Systems Mechanic
BUX - 0] 1| SE—r w.I- )0 O
IIZ Aircraft Environmental Systems Uiuits
— COUNSE CONTENT

1 2 Tiue

L. Maintenance of Moisture Suparators 3

a. Match components of the moisture separator o their function

and/or operation. 70% of the listed components must be matched
correctly. STS: 16a(3) Meas: W

b. TUsing a TO, applicable handtools and equipment, disassemble,
inspect, and reassemble a moisture separator with a maximm of two (2)
instructor assists, STS: 16b Meas: PC

. SJPERVISOR APPROYVAL OF L ESSON PLAN (PART 1)
SIGNATURR AMD DATY SIGNATURE AND D.

PLAN OF 1STRUCTION NUMBER DATE PAGE NO.

3ABRL2331 17 October 1978 79
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78 PLAN OF IKATRUCTION/LESSON PLAN PART | (Coatinuation Sheet)

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

\] tructional Materi
331-PT-304, Operation of an Aircraft 'ir Conditioning System Moisture
Separator
JABRL2331-WB-30L, Maintenance of Moisture Separators
TO 1C=-130A-06, Work Unit Code Manual
T0 15A7-2-11=3, Moisture Separator
AFTC Form 349, Maintenance Data Collection Record

Iralning Bquipment
Moisture Separator (1)
Applicable Handtools (1)

Iraining Methods
Self-Instruction (1 hr)
Performance (2 hrs)

Instzructional Guidance

The laboratory instructors will provide assistance on an individual basis as
requirnd, and ingure that each objective is accomplished. An instructor aseist
is defined as limited aid such as location of a component, technical direction
or explanaticn, ani/or technical order interpr-~tation given a student wmo can
proceed rio fu-ther on his/her own.

PL N OF INSTRUCTYION NO PAGE NO.
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. PLAN OF INSTRUCTION/L ESSON PLAN PART |

Aircraft Environmental Systems Mechanic
"BLOCR NUGSEN T ITCY
111 Airoraft knvirormental Systems Units
COURST CONTENT

1

2 Nue
S. Maintenance of Bleed Air Distribution Ducting 3

&. JInspect a section of aircrai ducting and rocord a minimum of
three discrepancies found during the inspection. STS: 15b  Meas: PC

b. Identify the three (3) types of repairs that can be made on
bleed air duct insulation., STS: 158 Meas: W

¢. Identify three (3) of tour (L) methods used to slow corrosion
on bleed air ducting. STS: 10a Msas: W

d. Match the types cf cleaning agents and/or ubricants to their
uses. 70% of the items must be matched correctly. STS: 10b
Meas: W

i SUPERVISOR APPROVAL OF L ESSON PLAN ‘P ART i
SIGMATURE AND DATE S FMATURE AND DATE

PLAN OF INITRUCTION (UMSER DAaTE i PAGE NO

3ABRL2331 17 October 1978 R1

romm .
AT ocryy 133 PRE/IOUS EDITION IS CBSOLETE
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g0 PLAN OF INSTRUCTION/LESSON PLAN PART | (Continvation Sheet)

COUNSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

%%}_ ti0; Materiul
331-?!-30?, Maintenance of Bleed Air Distribution Ducting

3ARRL23531-WB~305, Maintenance of Bleed Air Distribution Ducting

Traiping Equipsent
Aireraft Ducting (1)

"s2iBiDK Methods
self-Instruction (2 hrs)
Performance (1 hr)

tio (]
The instructor will make sue the workbook and section of aircraft ducting are
svailable for the student to use. Obeerve student's progress on the objectives
and provide individual assistance as necessary. Answer any questions that may
arise.

PLAN OF INSTRUCYION NO. PALE NO.

OA?
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PLAN OF !NSTRUCTION/LESSON PLAN PAPT |
[RUE SV RIS

ik 4" 4

|Airoraft Environmental Systems Mechanic
SCACK RUREEN " TWCBTRYTYCY

III1 . Aircraft Envirommsntal Systems Units

1 COURST CONTENT

TIME

6. Air Turbine Motor Maintenance

a. Identify general principles pertaining to the operation of an
air turbine motor with a minimum accuracy of 80%. STS: 20a Meas: W

* b, Using maintenauce data collection forms. ground air cart,
and inspection workcards perform an operational check anc ‘nspect the
air turbine motor with a maximum o. two instructor assists. STS: 3a,
3b, 36, 20b, 20c  Meas: PC

WPERVISOR APPROVAL GF LESSON PLAN (PART II!
SIGNATURE AND DATE 2GNATURR AND DA TE

PLAN OF (4STRUCTION NUMBER DATE PAGE NO.

3ABRL2339 17 October 1978 83

FORM
ATC ocr 1y 133 PREVIOUS EOINCK 1S QUSOLETE
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8 PLAN OF INETRUCTION/LESION PLAN PART | (Continvetion Shest) '

COURSE CONTENT

SUPPORT MATERIALS ARD GUIDANCE

S t t

331=PT- 316), Air Turbine Motors
3ABRL2331-WB-306 (316), Mainteuance of Air Turbire Motors
AFTO Form 26, Inspection Workcard
AFTO Form 3.9, Maintenance Data Collection Record

Ear Protectors !1;
Air Tarbine Motor (2)
MA-1A Ground Air Cart {(2)

Ixaining Methods
Self-Instruction (1 hr)
Performance (2 hrs)

ti Guidanc
The classroom instructor will observe students in clase and insure subject
material is completed before testing. Answer any questions that may arise.
The laboratory instructor will orient each student to the laboratory siiuation,
and brief students on safety hazards and precautions and conservation of
energy and materials. Stress dangwr areas when working with hot coapressed air.
Also, insure that each student has eer protectors when working in high
intensity noise areas. Observe studenta performance while completing the
workbook, and provide individual assistance as required. Have students record
work cr maintenance data forms. Assure each objective is covered, An
instructor assist is defined as limited aid such as location of a corponent,
technical direction or explanation, and/or technical order interpretation,
given to a student who can progress no further on his/her own.

PLAN OF INSTRUCTION NC. DATE PAGE NO.
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P F INSTRUCTION/LESSON FLLAN PART |
er_‘MJ—-M—m

Airoraft ptal Systems Mechani
. Dnvironme ys e
III Airoraft Envirommentel Systems Units
t cOURST ONYINT Z TIME
7. Turbine Refrigeration Devices 3
a. Match listed components of a turbine rofrigeration device to
their operation and/or location with 70% accuracy. STS: 16a(1),
16a(2), 16a(3) Meas: W
SUPERVISOR APPROVAL OV L ESSOM PL AN (PART 1)
SIGNATURE AND DATE SIGNAT!IRE AND DATE
W OF INSTRUCTION NUMBER DATER P AGE NO.
3ABRY;23 31 17 October 1978 85
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7Y PLAN OF iNSTRUCTION/LESSON PLAN PART | (Continvetion Shoot) .

COURSE CONTRNT

SUPPORT MATERIALS AND GUIDANCE
S t tional Materials
ﬁBN-PT-BO’!, Turbine Refrigeration Devices
Ixalning Methods
Self-Instruction (3 hrs)
Instructional Guidance
The classroom instructor will insure all necessary material is available for

student use. He/she will observe students in class and insure subject material
is completed before testing. Answer any questions that may arise.

PLAN OF INSTRUCTION xO. DATR PAGE NO.
3 WRL2339 17 October 1978 86
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‘ PLAN GF INSTRUCTION/LESSON PLAN PART |
’I'Irmmmm————q——mmﬁmx

Airoraft Environmental Systems Mechanic
; ! III Airoraft Exvironmental Systems Units
1 "COURSE CONTENT T e
8. Advanced Pighter/Bomber Air Source Oontrol Systen 11

a. Match the components of the fighter/bomber air source control (1.9)
system to their operation/function with 70% acouracy. STS: 15a,
16a(1), 16a(2) Mezs: W

b. Using a wiring diagram of the fighex/bomber air source control (5.5)
syste’., identify seven (7) of ten (10) system malfunctions correctly.
STS: 13b, 13c, 15a, 16a(1), 16a(2) Meas: PC

¢. Using a wiring diagram and a ==ltizeier, perform an opera~- (L)
tional check on the advanced fighter/bomber air conditioning system
trainer and troubleshoot four (L) of five (5) malfunctions correctly.
STS: 13b, 13c, 134, 15a, 15b, 15¢, 154, 16al1), 16a(2) Meas: PC

SUPERVISOR APPROVAL OF L ESSON PLAN (PART i1}

SIGNATURE AND DATH SIGNATURE AND DATSE
[ 29
PLAN OF INSTRUCTION YOMBIR DATE T AGE NO,
B‘Wﬁ" 17 October 1978 87
AYC o':,,”:. 133 PREVIOUS LOITON IS O9IOLETE
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96 PLAN OF HSTRUCTION/LESSON PLAN PART | (Continuetion Shoet)

COURSE CONTENT

SUPPORT MATERTALS AND GUIDANCE

nt Instructional Materials -
%331-?’1‘-@, Advanced Fighter/Bomber Air Source Control System

3ABRL2331-WB-308A, Advanced Fighter/Bomber Air Source Control System

JABRL2331-WB~308, Advanced Pighter/Bomber Air Source Contrcl System Operational
Check and Troubleshooting

AFTO Yorm 781A, Maintenance Discrepancy and Work Document

AFTO Porm 349, Maintenance Data Colleotion Record

TO 1P-111A=06, Work Unit Code Mamual

nt
Trainer ﬁﬁ. Advanced Fighter/Bomber Air Conditioning System (2)
Multimeter (1)

Training Methods
Se'f~-Instruction (1.5 hrs)
Performance (9.5 hrs)

Ingtructional Guidance

The classroom instructor will observe students in class, and insure subject
material is completed before testing. Anaswer any questions that may arise. The
laboratory instructor will orient each student to the laboratory situa:ion and
brief the students on safely hazards and precautions and conservation of energy
and materials. Observe students performance while completing the workbook and
provide individual assistance us required. Have students record work on
maintenance data forws. Assure each objective is covered.

PLAN OF (NSTRUCTION NO . oATE PAGE 1O,
3ABR;;2 331 17 October 1978 88
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i PLAN OF INSTRUCTION/L ESSON PLAN PART | ‘ T
AR Sy TRIYRIe S [ SUNMETIILY

lAircraft Environmental Systems Mechanic

BLOTR NUNSTR BCSTK TIYLY
I11 Aircraft Envirormentsl Systems Units
n — COURSE CONTENT Z TINE
9. Advanced Fighter/Bomber Air Conditioning System ; 15
a. Match the components of the advanced fighter/bomber air (L)

conditioning system to their function and/or operation with 70%
accuracy. STS: 13b, 16a(1), 16a(2) Meas: W

0. Using = wiring diagrsm of the advanced fighter/bomber air (L)
conditioning system, identify seven (7) of ton (10) systems malfunctio
from symptoms givem. STS: 13b, 13c, 134, 16a(1), 16a(2) Meas: PC

B

¢, Using a wiring diagram and a multimeter perform an operational | (L)
check and troubleshoot the fighter/bombsr air conditioning system
trainer locpting the causs of four (L) of the five (5) malfunctions
given. s'rst 13b, 13¢, 133, 16a(1), *6a(2), 16c, 16d(1) Meas: PC

# d, Uping a schematic diagr:a, source of hot pressurized air, and (3)
the fighter/bomber environmental syatems capsule, perform an opera-
tional check, and troubleshoot the system locating the cause of four(l)
of tive (S) malfunctions given. STS: 3g, 15a, 15¢, 15k, 16b, 16c,
16d(1), 17b, 17c, 174 Meas: PC ‘

{
Y
\
J
SUP ERVISOR APPROVAL OF LESSON PLAN (PART 1)
SIGNATURE ANP DATE SIGNATURE AND DATE
PLAN OF INSTRUCTION NUMBER GATE PAGE NO.
3ABRN2331 | 17 October 1978 89
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29 PLAN OF INSTRUCTION/LASSON PLAN PART | (Continustion Thoot) K

COURSR COIITENT

SUPPORT MATERIALS AND GUIDANCE

t Instructi Material
3ABRL2331-PT-309, l'id:tcr?nombor Air Conditioning System !

3ABRL2331-PT=309A, Fighter/Bomber Temperature Corntrol System
3ABRL2331-WB-309A, M ghter/Bomber Temperature Control Wiring Diagram

34BRY2331-WB-309B (3ABRL2331-WB-311), Functional Check of Air Conditioning
Systen

nt
Trainer, %uﬂ:i, Advanced Fighter/Bomber Air Tonditioning Systes (2)
Trainer CTS, Enviromnmental Systems (L)
Ear Proteoctors (1)
Multimeter (1)

Ixaining Methods
Self-Insiruction (4 hrs)
Performance (11 hrs)

Instructional Guidance

The classroom instructor will observe stulents in class and insure subject
material is completed before testing. Answer any questions that may arise., The
laboratory instructor will orient each student to the laboratory situation, and
brief students on safety hazards and precautions and conservation of ensrgy

and materials. Stress danger arcas when working with hot compressed air. Alsc,
insure that each student has ear protectors when working in high intencity noise
areas. Observe students performsnce while completing the workbooks, and provide
individual assistance as required. Have students record work on maintenance
data forma. Assure each objective is covered.

10. Measurement Test and Test Critique

(A%

a. Msasurement Test

b. Test Critique

3ABRL2331-WB-309, Component, ldentification, Operational Check and Troubleshooting

PLAN CF INSTAUCTION NO. AT » A0 NO.
JAERL2331 P4 8ctober 1978 40
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PLAN OF INSTRUCTION/LESSON P
m————mﬁnw PART |

CTaL v anvironmmental Systems Mechanic

1Admamals Booed
ISR RUBTER SCRYIYLY
III Aircraft Envirommental Systems Units

1 COURSE CONTENT

11, Advaficed Pighter/Bomber Windshield Clearing System

a. Match components of, the fighte~/bomber windshield clearing
system to their function and/or operation with 70% accuracy.

STS: 115“‘} Meag: W

b. Using a wiring diagram, identify seven (7) of ten (10) causes
for system malfunctions in the fighter/bomber windshield clearing
system. STS: 13b, 13c, 13d Meag: PC

c¢. Using a wiring diagram and multimeter, perform an operational
che.. and troubleshoot malfuncticns cn the fighter/bomber windshield
clearing system trainer locatisg the cause for four(L) of the five (5)
malfuncticns given, STS: 13b, 13c, 134, 17b, 17e¢, 174
Meas: PC

(5)

(4)

SUPERVISOR APPROVAL OF LESSON PLAN (PART i)

SIGMATURE AND DATE SIGNATURE AND DATER

PLAN OF INSTRUCTION NUMBER DATE

3ABRL23IN 17 October 197%

PAGE NO.

91

ATC o?,';'l 133 PREVIOUS EOIMON IS ¢ 8SOLETE
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?0 PLAY OF INSTRUCTION/LESSON PLAK PART | (Continuetion Sheeot)

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

331-PT-311 231-PT-310), Fighter/Bomber Windshield Clearing System
3ABRY2331-WB-311A (3ABRL2231-WB-310A), Fighter/Bomber Windshield Clearing System
JABRL2331-WB-311 (3ABRL2231-WB~310), Advanced Fighter/Bomber Windshield Clearing

System : -

AFTO Form 7814, Maintenance Discrepancy and Work Document
AFTO Form 349, Maintenance Data Collection Record
TO 1F-111A~-06, Work Unit Code Manual

Tr nt

Trainer L02L, Advanced Fighter/Bomber Air Conditioning System (2)
Trainer CTS, Envirormental Systems (L)

Multimeter (1)

Training Methods
Self-Instruction (1 hr)
Performance (9 hrs)

Instructional Guidance

The classroom inatructor will observe studencs in class, and insvre subject
material is completed before testing. Answer any questions that may arise.

The laboratory instructor will brief each student on safety hazards and pre-
cautions and conservation of energy and materials, Observe students performance
while completing the workbooks and provide individual assistance as required.
Have students record work on maintercnce data collection forms. Assure each
objeotive is covered.

PLAN OF INSTYRUCTION NO. JATE PAGE NO.
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PLAN OF INSTRUCTION/LESSON PLAN PART |
R ¢

ST TR Y : .
Aircraft Environmental Systems Mechanic
SLOCK NUMSTR "oy
III \ Aircraft Environmental Systems Units .

1 OUNSE ONTINT < TIME
12. Maintenance of Air Control Units ’ 14

a. Match ! 2 components of air control units to their function (L)
and/or operatio.. +ith 70% accuracy. STS: e, 15a, 16a(1), 16a(2)
Mb&a! W\ S

b. Using the applicable T0, electric/pneumatic component trainer, | {5)
multipeter, and the necessary tools, bench check selected air control
units with a maximum of two instructor -assists for each air control
| und® caecked. STS: 3a, ke, 15f, 15h, 15a(1), 16v, 16c, 16£, 16g
"Meaa: PC . .

c. Using a schematic, match tho components of an airflow control (3)
and shutoff valve to their hmc.tion and/or operation with 70% accuracy.

STS: 1%a, 16a(1), 16a(2) Meas: W

d. Using the spplicable 10, electric/pneumatic component tratner (2) /
and the necessary tools, bench check an airflow control and shutoff o

valve with a maximm of two instructor assists. STS: 1le, 15f,
168 Meas: FC

*

SUPERVISOR APPROVAL OF L ESSON PLAN (P ART II)

SIGNATURE AND DATE SIGNATURE AND DATE
PLAN OF INSTRUCTION NUMBER DATE PAGE NO.
3ABRL2331 17 Cctober 1978 93
ATC FomM 135 FREVIOUS EDIMON IS OSSOLETE
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942 PLAN OF INSTRUCTION/LESSON PLAN PART | (Continvetion Shoot)

COURSE CONTENT

SUFPORT MATERIALS AND GUIDANCE

Student Instmc% Materials
mam-p'r-}m, Control Valves

3ABRL2331=-WB=312, Bench Testing Eleotrio Motor Aotuated Valves

3ABRL2331-PT=312A, Principles of Airflow Control and Shutoff Valve

3ABRL2331~WB=3124, Airflow Control and Shutoff Valve

TO0 9P5-5-59-}43, Two and one-half inch diamster Pneumatic Shutoff Valve

T0 9P5-14-3-3, Two and one-half inch diameter Modulating Electric Air Shutoff
Valve

- NP0 15A2-2-52-83, Motor Actuated Butterfly Shutoff Valve Assembly

T0 1B=-52G-06, Work Unit Code Manmal

TO 15A2-2-92-3, Power Operated Butterfly Valve

TO 1C=-130A~06, Work Unit Code Mamual

TO 15A2-2-20-193, Two and one-half inch diameter Shutoff Air Flow Regulator
AFTO Pormm 349, Maintenanoce Data Collection Recoxd

AFTO Form 350, Repairable Item Processing Tag

uipment
Trainer 3038, Electric/Pneumatic Component (1)
Applicable Aircraft Valves (1)
Appliocable Handtools (1) ‘
Multimeter (1)

Methods

Self-Inatruction (7 hrs)
Performance (7 hrs)

ructional Guidance L
The olassroom instructor will observe atudents during class, and provide
individual assistance as required. Insure subject material is completed before
testing, and answer any questions that may arise. Assure that the objectives
aro covered., The laboratuory instructor will orient the students to thes labora-
tory situation, and brief them on safety hazards and precautions., Prowide
individual assistance as required, and assure objectives are covered. An
instructor assist is defined as limited air such as location of a component,
technical direction or explanation, and/oxr :echnical order interpretation, given
to a student who can progress no further on his own.

PiL AN OF INSTRUCTYION NO. DATE PAGE NO.
. 3ABRL233 17 October 1978 9L
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. PLAN OF INSTRUCTION/LESSON PLAN PART
Wmﬂl ART
Airoraft Environmental Systems Mechanic
lt&i! NUMBER O TITLE
IIT Aircraft Environmental Systems Units
1 U TENT 2 TiME
13. Anti-G Suit System 2

a. Match the major components of the anti-G suit valve to their
function and/or operatioa with 70% accuracy. STS: 17a(1) Meas: W

b. Using a ground laboratory test kit, electric~pneumatic
component trainer, the necessary handtools, and the applicable TO,
bench check an anti-G suit valve with a maximum of two instructor
assists. STS: 14c, 17b, 174, 17f, 17¢ Meas: PC

c. Inspect an anti-G suit valve in accordance with the T0, and
list four (4) of five (5) discrepancies. STS: 17b Meass FC

SUPERVISOR APPROVAL O { ESSON PLAN (PART 1)

SIGNATURE AND DATE ) SIGNATURE AND DATE
¥
. PLAN OF msnmuuun DATE . PAGE NO.
» BQBRI 2331 17 October 1978 95
ATC fom ¢33 PREVIOUS €01M ON 13 08SOLETE

OoCT 78

1




44 PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuation Shoet)

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

S t Instructional Materials

3%%331-?1'-313, Principles of Anti-G System
3ARRL2331-WB~313, Maintenance of Anti-G Suit Valve
70 9P5~-3=-12-3, Anti-G Suit Valve

ipment
Trainer Eos%. Anti-G Svit Valva (1)

Trainer 3038, Electric~Pneumatic Component (1)
Test Kit P/N 10670, Ground Laboratoiy (1)
Applicable Handtools (1)

Tral thodse
Self-Instruction {1 hr)
Performance (1 hr)

Instructional Guidance

The classroom instructor will insure that the cutaway display of the anti-G suit
valve is available for sfudent use. Provide individual assistance aa required,
and insure subject material is completed before testing. Answer any questions
that may arise. As that the objective is covered. The laboratory instructor
will brief students on safety hazards and precautions, and provide individual
assistance as required, and assure the objectives are accomplished. An instructor
assist is defined as limited aid such as location of a component, technicnal
direction or explanation, and/or technical order interpretation, given a student
who can proceed no further on his/her own.

PLAN OF INSTRUCTION NO. DATE PAGE NO.
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PLAN OF INSTRUCTION/LESSON PLAN PART |
N ol L e

& TITLE o

Aircraft Environmental Systems Mechanic

OCX TITLE
Aircraft Environmental Systems Units

COURSE CONTENT

4 TIME

14. Canopy Seal System

b. Using the electric-pneumatic components trainer, the
necessary handtools and the applicable TO, bench check a canopy seal
Pressure regulator with a maximum of two instructor assists.

STS: 1lhe, 17f, 178 Meas: PC

¢. Inspect a canopy seal air regulator ir accordance with the
TO, and 1list two (2) of three (3) discrepancies. STS: 17b  Meas:

a. Match the major components of the canopy seal system to their
function and/or operation with 70% accuracy. STS: 17a(2) Meas: W

PC

L

SUPERVISOR APPROVAL OF L ESSON PLAN (PART II)

SIGNATURE AND DATE SIUNATURE AND DATE

PLAN OF INSTRUCTION NUMBER DATE

3ABRL2331 17 Qctober 1978
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24 PLAN O INSTRUCTION/LESSON PLAN PART | (Continuation Sheet)

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional haterigls

3ARRL2331-PP-31L, Canopy Seal System

3ABRL2331-WB-314, Maintenance of Canopy Seal Regulators

T0 16R1-4=2-3, Overhaul Instructi.ms with Illustrated Paxrts Breakdown Canopy
Seal Pressure Regulator’

Trainer 303%. Electric-Pneumatic Component ()

Canopy Seal Regulator (1)
Applicable Handtools (1)

Metho
Self-Instruction (1 hr)
Performance (3 hrs)

Instructional Guidance

Ths classroom instructcr will observs students during class and provide indi-
vidual assistance as required. Insure subject material is completed before
testing. Assure the objective is _overed. The laboratory instructor will
insure safety precautions are followed and provide individual assistance when
necessary. An instructor assist is defined as limited aid such as looation of
a component, technical direction or explanation, aud/or technical order
interpretation, given to a student who can progress no further on his/her own.

PLAN OF INSTRUCTION NO. DATE PAGE NO.
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PLAN OF INSTRUCTION/LESSON PLAN PART |
ETIT LY
- Aircraft Environmental Systems Mechanic
"BLSCR RUNSER STRITTLY
III Aireraft Environmental Systems Units
1 SE CONTENT < TiIME
15. Pressurization Systems 12
8. Match cabin pressurization syst.s terms and/or principles of (3)
operation to their definitions. Seven (7) of ten (10) items must be
matched correctly. STS: 18a Meas: W
b. Match the components of cabin pressurization systems to their (9)
function and/or operation. 70% of the components must be matched
correctly. STS: 18a Meas: W
SUPERVISOR APPROVAL OF L ESSON PLAN (PART 1)
SIGNATURE AND DATE SIGNATURE AND DATE
PLANOS INSTRUCTION NUMBER OATE N PAGE NO.
: JABRL2331 17 October 1978 99
ATC o?-r.:u 133 PREVIOUS EDIMON IS OBSOLETT
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98 PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuetion Sheot)

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materiels
3ABRL2331-PT=-315, Pressurization Principles

3ABRL2331-PT=-3164, Fighter Pressurization System
3ABRL2331-PT-315B, Bomber Pressurization System
3ABRL2331-PT-315C, Variable Isobaric Pressurization

Audio Vigual Aids
Film LFC L4212, Pressurization Principles
Film LFC L213, Fighter, Bomber and Cargo Pressurization Systems

Training Methods
Self-Instruction (12 hrs)

Instructional Guidance
The classroom instructor will inform the students that they are to watch

training films T.FC 4212 and LFC 4213 before starting on the programmed “exis.
The instruntor will insure all necessary material is available for student use.
He/she will observe students in class and insure tubject material is completed
before testing. Answer any questions that may arise.

PLAN OF INSTRUCTION NO. DATE PAGE NO.
3ABR}2331 17 October 1978 100
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PLAN OF INSTRUCTION/LESSON PLAN PART |
RSy TR N R AT AR T /L

O TITLE ’
Airoraft Environmental Systems Units

Aircraft Environmental Jystems Mechanic
4

NTENT

1 TiME

16. Cabin Pressure Leakage Check

a. Using a diagram of the control panel of a cabin Pressurs
leakage tester, match the « untrols and gages to their purpose and/or
function. 70% of the controls and gages must be matched correctly.
STS: 14f Meas: PC

* b. Using a cabin pressure leakage tester, the nucessary tools,
and the applicable TO, perform a cabin presgure leakage teat on the
CT-5 trainer with a maximm of three irrstructor assists. STS: 3g,
ILf, 18b, 18c, 18d, 18h Meas: FC

L

SUPERVISOR APPROVAL OF L ESSON PLAN (PART )

SIGNATURE AND DATE SIGNATURE AND DATR

PLAN OF INSTRUCTION NUMSER OATE

3ABRL2331 17 October 1978

PAGE NO.
101
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/00 PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuetion Shoet) -—T

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

tudent Instructional Materials
ﬁnuﬂ-mg (3AERL2231-WB-317), Operation of MB-3 Leakage Tester

3ABRL2331-WB-316A (3ABRL2231-SW-317), Cabin Pressure Leakage Check

T0 33A4-L4-10-1, Portable Electric Motor Drivin Pressurized Cabin Leakage Tester
Type MB-3

T0 1F-111A-2-2-1, Airframe and Related System

Ir nt
Trainer cr-lé Envirormental Systeme or Aircraft (L)

Safety Net (L)

Warning Signs (L)

MB-3 Cabin Leakage Tester (L)
Tool Bex (L)

Methods
Performance (L hrs)

Instructional Guidance
The instructor will orient students to the laboratory situation and brief

students on danger areas and noise protection. Provide individual assistance
as required, and assure objectives are accomplished. An instructor assist is
defined as limited aid such as location of a component, technical direction or
explanation, and/or technical order interpretation given to a student who can
proceed no further on his own. /

17. mr (identified in course chart) 8
18. Measurement and Critique 2
a. Measurement Test

b. Test Critique
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PLAN OF INSTRUCTION/LESSON PLAN P2RT |
WARE 3V TRTTRUCYON o = coumenTy

Aircraft Envirormental Systems Mechanic

m.———]’mmr—-—~—
Iv Utility Systems and Flight line Maintenance

I

1 COURSE CONTENT Z TIME
1. Gaseous Oxygen Systems 4
a. Relate four (4) of five (5) low and high pressure gsseous (.5)
oxygen system components to their purpose. STS: 21a(1) Meas: W
b, Relate four (4) of five (5) demand oxygen system componente (1)
with their purpose. STS: 21a(1) Meas: W
c. Relate four (4) of five (5) pressure demand oxygen system (1)
components to their purpose. STS: 21a(1) Meas: W
d. Relate four (4) of five (5) contlmuous flow oxygen system (1)
corponents to their purpose. °“TS: 21a(1) Meas: W
e. Select, without error, safety precautions pertaining tc the (.S)
use and handling of gaseous oxygen. STS: 21h Meas: W
'
|
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SIGNATURE AND DATE . _ SICNATURE AND DATE
PLAN OF INSTRUCTION NUMBER OATE F AGE NO.
IARRL2 33 17 October 1978 103
ATC fo™ 133 PREVIOUS EDITION IS OBSOLETE

oCT 73




t
i

- a—

/03 PLAN OF IMSTRUCTION/LESSON PLAN PART | (Continuetion Sheet)

COURSE COMTENY

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Material
m331-PT-EO1, Principles of Gaseous Oxygen and Safety

3ABRL2331-PT-4014, Lov and High Pressure Gaseous Oxygen Systems
JAERL2331-PT-401B, Demand Oxygen Equipment o
3ABRL2331~-PT-401C, Pressure Demand Oxygen Equipment
3ABRL2331-PT-L4C1D, Contirmuous Flow Cxygen Equipment

Training Methods .
Self-Instruction (4 hrs)

- Instructional Guidance

The instructor will instruct/supervise the student class study period,
contimually administer, evaluate and critique appraisals as each student pro-
gresses, insure tl?.e student has correct module meterials, record student pro-
gress, counsel student as needed regarding acedemic and non-academic ressons,
monitor breaks and clean-up periods. The instructor wil®. provide individual
assistance to each student as needed during class. Each stundent must satis-
factorily complete the appraisal to satisfy the objective(s). The instructor
will pick up all reusable training 1literatvure from the student(s) as feacible.
Turn off all power when applicable to conserve energy and resources. The
instrustor will refer to Part II Teaching Guide for detailed instructions on
this module.

\ ,
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r PLAN OF INSTRUCTION/LESSON PLAs
[ > 0 A SOR PLAN PART |

lAiroraft Environmental Systems Mechanic

program.

e. Select, without error,
liquid oxygen. STS: 21k Meas:

STS: 8c Meas: W

W

¢. Belate four (4) of five (5) liquid oxy,
system componernts to their purpose. STS:

STS: 21a(2)

safety precautions involved in handling | (.5)

f. From a list of statements, identify four
statements concerning the correct usage of CTKs and

"RCSETR NOR R XYY

) Iv Utility Systems and Flight Line Meintenance

1 € CONTENT ™ T TR
2. ILiquid Oxygen Systems L

8. Relate four (L) of five (5) basic liquid oxygen system (.5)

components to their purpose. STS: 21a(2) Meas: W
b. Relate four (4) of five (5) advance liquid oxygen system (1)
components tn their purpose. STS: 21a(2) Meas: W

21a(2)

d. Relate four (L) of five (5) oxygen system servicing equipment (.5)
components to their purpose.

Meas:

n quantity indicating (1)

(4) of five (5) (.5)

Meas: W

W

FOD prevention
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/0‘/ PLAN OF IDBMTIWL!S!* PLAN PART | (Continvetion Sheet)

'

Student Instructional Materials
3‘32&2331-?!:502, Characteristics and Safe Handling of Liquid Oxygen
3ABRL2331-PP-4024, Aircraft Liquid Oxygen System Besio System with Single

Function Valves
3ARRL2331~-PT-402B, Aircraft Liquid Oxygen System Advanced Design with Dual
Function Valves
3ABRL2331-PT-402C, Liquid Oxygen Quantity Indicating Systems
3AER2331-PT-402D (3ABRL2331-PT-403), Oxygen Systems Servioing and Equipment
3ABRL2331-H0-402, Foreign Objeot Damage Prevention and Composite Tool Kits

Training Methods
Self-Instruction (4 hrs)

Instxructional Guidance

The imstructor will instruct/supervise the student olass study period,
oontinually administer, evaluate and oritique appraisals as each student pro-
gresses, insure the student has ocorreot module materials, reoord student pro-
gress, oounsel student as needed regarding academio and non-academio reasons,
monitor break and olean-up periods. The instructor will provide individual
asaistance to each student as needed during olass. Bach student must satis-
factorily oomplete the appraisal to satisfy the objeotive(s). The instructor
will pick up all reusable training literature from the student(s) as feasible.
Turn off all power when appliocable to conserve energy and resources. The
instructor will refer to Part II Teaching Guide for detailed instructions on
this module.
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A PLAN OF INSTRUCTION/L 2SSON PLAN PART |
[4 - hida ™ 4 N

Alrcraft Environmental Systems Mechanic
IUERTNBIHT"“"""ﬂtEUrﬂ?ii

] Iv Utility ggtm and Flight Line Maintenance
D & N i Tue

3. Inspection and Maintenance of Liquid Oxygen Systems 16

* a. Using a trainer, €¢~no-go gage, inspection workcard and work (2)
unit code manual, inspect the OXygen system. One (1) instructor sssist
is permissible. STS. 3a, 3¢, 21b Meas: PC

* b. Using a field tester and Oxygen regulator, perform an opera- (2)
tional check of the oxygen regulator. One (1) instructor assist is
permissidble. STS: 3a, 3o, 144(2) Meas: FC

* ¢. TUsing a trainer and leakage test equipment, perform an opera- (2)
tional and leakage test on a liquid oxygen system with one (1)
instructor assist. STS; 3a, 3ec, 14d(2), lhe, 21b, 21c, 21d, 21n

Meas: PC
* d. Using s capacitance tester, trainer, oxygen converter, and ( 3)
necessary tools, bench the convertar capacitance system with
one (1) instructor assist ermissible. STS: 3a, 3c, 14d(3), 21f,
21h  Meas: PC
* 6. Using the TTU/162E tester, perform an operational check and (3)

troubleshoot a liquid oxygen converter for malfunction. One (1)
instructor assist is permissible. STS: 3a, 3c, 3g, 1Qd§12, 214,
21h  Meas: PC

* f. Using the necessary tools and equipment, remove, repair and 4 ()
replace selected components of an oxygen system. One (1) instructor

assist can be given for each component. STS: 3a, 3c, 3g, 21g
Meas: PC
///
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/06 PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuetion Sheet)

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
331-WB-403, Oxygen Systems Laboratory Projects
TO 15X1-1, Oxygen Systems and Equipment
TO 17-384-06, Work Unit Ccde Manual
TO 33D2-10-4=6-1, Operation, Servicing, Maintenance and Repair Instructions -
Liquid Oxygen Tester TTU/162E

TO 33D2-6-182-1, Operation and Servicing Instructions Capacitance Liquid Oxygen
' Quantity Indicating Systems Test Set TFo0-1-

AFTO Form 26, Inspection Workcard
AFTO Form 349, Maintenance Data Collection Record

Tr, nt

.Go-no-go Gage (2

Oxygen Safety Equipment (1)
MH-1 Leak Tester (2)

Tool Kit (2)

Sonic Leak Detector (2)

Oxygen Converter (2)

TTU/162E Converter Tester (2)
TTU/28E Master Gage (2)

Hot Purge Kit (2)

MB-2 Leak Tester (2)

TF-20-1 Capacitance Tester (2)
MA-1 Servise Cart (2)

TMU/27 S._vice Cart (2)
Trainer 3281 Liquid Oxygen (2)
Trainer 1762 Oxygen Systems (2)
Trainer 3193 Liquid Oxygen Converter (2)
Tester, Field (2)

Methods .
+Performance (16 hrs)

Instructional Guidance - ’ )

The lab instructor will supervise the lab period, continually administer, evalu-
ate and critique performance exercises and performance tdst as eachk student pro-
&resses, insure student has correct module materials and equipment, record stu-
dents progress, counsel student as needed regarding academic and non-academic
Teasons, monitor breaks and clean-u, periods, insure student complies with safety
practices IAW AFR 127-101. The instructor will provide individual assistance to
each student as needed during lab projects. Each student must satisfactorily
complete the individual performance exercises and/or perfcrmance tests to satisfy
the objectives. The instructor will pick up all reusable training literature from
the studant as feasible. Turn off all power as applicable tc conserve energy and
resources. The instructor will refer to Part II Teaching Guide for detailed in-
structions on this module. An instructor aseist is defined as limited aid; such
&8 location of a component, technicdl directicn or explanation, and/or technical
order interpretation given a student who can proceed no further on his/her cwn.

A detected safety violation-(DSV) is an automatic failure for that objective.

.
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PLAN OF INSTRUCTION/LESSON P PARTY |
W‘)‘m:_mw
Aircraft Environmental Systems Mechanic
v kN
v 111::!.1:1.;32I Sgtm and Flight Line Maintenance
1 eN ) i TiME

L. Cryotainer Systems Maintenance ) A 2L

*

/707

a. Relate eight (8) of ten (10) cryotainer components to their (3.5)
purpose. STS: 263 Meas: W :

* b. Observe the safety precautions relative to cryotainers. (2)
STS: 26h Meas: PC - .

* c. Using a KC-19 vactum pump, vacuum micron gage and 50 gallon (L)
cryotainer, evacuate cryotainer. Three (3) instructor assiats
permissidble. STS: 3a, 3b, 3c, 26b Meas: PC .

* d. TUsing a TU-27M LOX cart, GSU-62M purging unit ‘and' workbook (3.5)
purge cryotainer. Four () instructor assists permissible. STS: 3a, | -
3b, 3e, 38, .22 Meas: PC ¥

a— -

* e. Using a cryotainer, tools, inspection workcard, inspect .(3)
cryotainer and components, locating three (3) discrepencies and
record on AFTO Form 349. One instructor assist, per form, is
permissible. STS: 3a, 3c, 264 Meas: PC

* f. Using leak feck solution, ultrasonic leak detsctor, safety - .| (L4)°

equipment and cryotaipgat, perform operational and leak checks. Ore
instructor assist permissible. STS: i Ja, 30, 26e Meas: PC

» 8. Using assigned cryotainer and proper tools, remove and (L)

Teinstall three (3) of the eleven (11) selected componenty. One ]
instructor esaist in permissible. STS: 3a, 3c, 26f Meas: PC

D .
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/08 PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuation Shoe?) )

COURSE CONTENTY .

'SUPPCRT MATERIALS AND CUIDANCE

Student tructional Material
331-PT-404, Cryotainer Construction and Maintenance

3ABRL2331-WB~40L - Inspection and Maintenance of Cryotainers
AFTO Form 349, Maintenance Data Collection Record
TO 00~25-06~2-2, Work Unit Code Manual (Support Equipment)

Equipment
Cryotainer Storage Tank (2)
Purge Unit (2)

Vecuum Pump 2; .
Micron Gage (2
Aprlicable Tools (1)

Iraining Methods
Self-Instruction (3.5 hrs)
Performance (20.5 hrs) -

tructional Guidance . v
The classroom and/or lab instructor will supervise the student class study and/or
lab period, contimually administer, evaluate and critique appraisals, performance

exercises and performance tests as each student progresses, insure student has
correct module materials and equipment, record students progress, counsel student
as needed regarding academic and non-academic reasons, monitor breaks and clean- \
up periods, insure student complies with safety practices IAW AFR 127-101. The J
instructor will provide individual assistance to each student as needed during
class/lab period. Each student must satisfactorily complete the individual
appraisals and/or performance exercize and/or performance tests to satisfy the
objectives. An instructor assist is defined as limited aid such as the location
of a component, technical direction or explanation and/or technical order inter-
pretation for the student who can proceed no further on his/her own. A deteoted
safety violation is an autopatic failuras for this objective. Stress danger areas
when working with hot compressed air and high pressure gases. Also, insure that
each student has ear protectors when working in high intensity noise sreas., The
instrustor will pick-up all reusable training literature from the student as
feasible. Turn off power when applicable to conserve energy and resources. The
instructor will refer to Part II Teaching Guide for detalled instruotions on this
module. -
MIR: One instructor is required for every four (L) students perfo in this
station. Students in this station use purge units and vacuum pumpe the
purge unit produces hot campressed air) and safety equipment to complete
assigned projects. Ctudents alsc work with high pressure gas cylinders.
Multiple instructors are required for 20.5 hours of this lesson.
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tools, prepare and service a
its specified weight. STS: 3a, 3¢, 3g,

valve Lead assembly and cylinder.
STS: 3a, 3c, 23jc Meas: PC

life raft cylinder to within 1/100 lbs of

23, 238, 23f Meas: PC

* e. Using an assigned life raft cylinder and tools, inspect the
One instructor assist !3 permissibl

/09
’ PLAN OF INSTRUCT! ESSOM P PART
QN/L mJLAN RT |
Aircraft Envirommental Systems Mechanic
SCEER RS S o b
IV Utinﬁ %tm and Flight Line Maintenance
1 [+ Time
S. Life Raft Inflation Equipment 5.5
a. Belate four (4) of five (5) componente of life raft inflation (1)
equipment to their purpose. STS: 23a Meas: W
b. Relate four (4).of five (5) components of life raft recharging | (1)
equipment to their purpose. STS: 23b Meas: W
* c. Identify the safety precautions relative to recharging and (1)
discharging life raft cylinders with 100% accuracy. STS: 3a, 3¢, 23f
Moas: W
* d. Using the inflation cylinder recharging equipment, scales and (1)
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/O PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuetion Shoet)

COURSE CONTENT

SUFPORT MATERIALS AND GUIDANCE

Student Instructional Materisls
3ABRY2331-PP-4405 (3ABRL2331-PT-404), Life Raft Inflation Equipment
3ABRY2331-PT-4O5A (3ABRL2331-PT-4OLA), Recharging Equipment for and Maintenance
of Life Raft Cylinders
3ABRY2331-WB=-405 +( 3ABRL2331-WB~L4OL), Inspection, Operation and Recharging Life
Raft Cylinders
™0 5.Y14-14-2=13-1; Operation, Servicing and Repair Instructions, Carbon
Dioxide Servicing Unit

Trainipg Bquipgent

Carbon Dioxide Recharging Unit (2)
e-Dial and Beam (2)

1ife Raft Inflation Cylinder (2)

Tool Kit (2)

Training Methods .
Self-Instruction (2.5 hrs)
Performance (3 hrs)

tructional Guidance :
The classroom end/or lab instructor will supervise the student class study and/
or lab period, contimually administer, evaluate and critique appraisals, per-

formance uxercises, and performanco test a. each student progresses, insure
student has correct module materials and equipmert, record students progress,
counsel student as needed Tegarding academic and non-academic rea ons, monitor
breaks and clean-up periods, insure student complies with safety practices IAW
AFR 127-101. The instructor will provide individual assistance to each student
as needed during class/lab pericds. Each atudent must satisfactorily ocmplete
the individual sppraisals, and/or performance exercise and/or performance tests
to satisfy the objectives. An instructor assist is defined as limited aid such
as the location of a component, technical direction or explanation, and/or
technical order interpretation given a student who can proceed no further on
his/her own. A detected safety viclation is an automatic failure for that
objec.ive. The instructor will pick-up all reusable training literature from
the student as feasible. Turn off all power when spplicable to conserve energy
and resources. The instructor will refer to Part II Teaching Guide for devailed
instructions on this module.
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. PLAN OF INSTRUCTION/LESSON PLAN PART |
v [ coumsTYITLY

Aircraft Environmental Systems Mechanio

TLOCK NUMBER ST LY
IV Utility Systems and Flight Line Maintenance

i COUASE CONTENT

4 TIME

6. Fire Extinguisher System Maintenance

a. Associate four (4) of the five (5) components of the fire

extinguishing directional system with their purpose. STS: 22a(1),
22a§2[ Meas: W

b. Select the safety precautions, witnout error, involved in
the handling of fire extinguishing agents, toxic compounds,
explosive squibs and high pressure gases. STS: 221 Meas: W

* c. Using a fire extinguishing trainer, inspection workcard and
maintenance data collection forms, inspect the fire extinguishing
system, recording a minimm of five (5) discrepancies on appropriate
forms. One instructor assist, per form, is permissible. STS: 22b
Meas: PC R

* 4. Using a trainer, perform an operational check of the fire
extinguishing system, with one instructor assist. STS: 22¢c, 221
Meas: PC ’

* e. Using a fire extinguishing trainer and multimeter, trouble-
shoot the system for malfunctions, locating four (L) of five (5)
causes correctly. STS: 224, 221 Meas: PC

* f. Using squibs, container provided, and igniter circuit -tester,
bench check two (2) squibs for proper resistance value, with ome .
instructor assist, while observing all safety precautions pertaining
to explosive squibs. STS: 22f, 224 Meas: PC

8. Relate four (4) of the five (5) components of the fire
extinguishing servicing unit to their purpose. STS: 22g, 22h
Mpas: W

8
(2)

(1)

(1)

(2)

(.5)

(.5)
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la PLAN OF INSTRUCTION/LESSON PLAN PART | (Continvetion Shoet)

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student tructional Materials
WBB‘!—PT—[;OG Z3mh2331-m-hou), Airoraft Fire Extinguishing Liquid Agent

Systems
3ABRL2331-PP-406A (3AERL2331-PT-L4OTB), Aircraft Fire Extinguishing System
Recharging Equipment
3ABRL2331-WB-L06 (3ABRL2331-WB-L407), Inspection and Operational Check of a Fire
Extinguishing System
JARRL2331-WB-I64 (3ABRL2331-WB-4OTA), Troubleshooting Fire Extinguishing and
Engine Isolation Systems
3ABRL2331-WB-L406B (3ABRL2331-WB-4OTB), Bench Check Fire Extinguishing Components
AFTO Form 26, Inspsotion Workcard
APTO Form 349, Maintenance Data Collection Record

Mﬁ& " .7
Film AVA C-141 Fire Extinguishers

nt .
Trainer 31§o Fire Extinguishing System (2)

Container and squib (2)
Multimeter (2)
Igniter Tester (2)

Training Methods
Self-Instruction (3.5 hrs)
Performance (4.5 hrs)

Instructional Guidance

The classcoom and/or lab instructor will supervise the student class study and/
or lab period, continually administer, evaluate, and critique appraisals, per-
formance exercises, and performance tests as each student progresses, insure
student has correot module materials and equipment, record student progress,
counsel student as needed regarding aocademic and non-academic reasons, monitor
breaks and clean-up periods, insure student complies with safety practices W
AFR 127-101. The instructor will provide individual assistance to each student
as needed during class/lab periods. Each student must satisfact-rily complete

. the individual app als, apd/or performance exercises, and/or performance

tests to satisfy the abjectives. Anginstructor assist is defived as limited aid
such as location of a component, technical direction, or' explanation and/or
technisal order interpretation given a student who san proceed no further on
his/her own. A detected safety violation is an automatic failure for that
objective. The instructor will pick up all reusable training literature as
feasible. Turn off all power when applicable to conserve energy and resources.
The instructor will refer to Part II Teaching Guide for detailed instructions
on this module.
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PLAN OF INSTRUCTION/LESSON P PART |
mn.w v
Airoraft Environmental Systems Mechanic
ltSEx “DE'.. QLXK TITLE
Iv Utility Systems and Fligh Line Maintenance
i : TENT 2 TiMe
7. Liquid Refrigeration Systems and Components 13.5
2. Relate four (4) of five (5) components of a liquid coolant (1)
system Yo its overation. STS: 25a(1) Meas: W
b. Relate four (4) of five (5) components of a liquid cycle (2.5)
refrigeration system to their purpose. STS: 25&.(22 Meas: W s
o. Select the safety precautions relative to liquid refrigerants (1)
withoat error. STS: 25h Meas: PC
* d. Using an inspection workcard, maintenance data collection (2.5)
forms, and trainer, inspect a liquid refrigeration system, recording
& minimm of two (2) discrepancies. One instructor assist, per form,
= is permissible. STS: 3a, 3ec, 38, 7d, 25b Meas: PC
* ;. Using a trainer, perform an operational check of a liquid (2.5)
refrigerant system with one instructor assist. STS: 3a, 3c, 3g,
25¢, 25h Meas: PC -
* f. Using a trainer and schematic, troubleshoot s 1liquid (2)
refrigerant system, with one inst::\uctor assist. STS: 3a, 3¢, 3g,
254 Meas: PC S
* g Using a trainer, vacuwum pump, leak detector, tool kit and (2)
Freon cylinders, bench check and repair system components, with one )
instructor assist, STS: 28f, 2°%g, Meas: PC
)
/
SUPERVISOR APPROVAL OF L ESSON PLAN (PART 1)
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/ /l/ PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuation Sheoot)

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

] tructio Ma

331-PT-407 331-PT-409), Liquid Coolant Systems
3ARRL2331-PT-407A (3ABRL231-PT-4094), Liquid Cyocle Refrigeration System
3ABRL2331-WB-407 (3ABRL2331-WB-409), Liquid Refrigerant System Maintenance
AFTO Form 26, Inspection Workoard -
AFT0 Form 349, Maintenance Data Collection Record

A Vi ds

PHln TP y Befrigeration, Expansion Valves, Thermostatic Valve Operation
Filn TP 55364, Servi.ing the MA-3 Air Conditioner

Pilm TP 5536B, Refrigeration

\]
Trainer 53%9 Liquid Regigeration Syatem (2)

Vacwam Pump +(2) !
Leak Detector (2)

Freon Cylinders (2)

Tool Kit (1)

Math
Self-Instruction (4.5 hrs)
Performance (9 hrs)

tional dance
The classrocm and/or lab instructor will supervise the gtudent class study and/
or lab period, contimually administer, -evaluate and crifiique appraisals, per-

formance exercises, and performance tests as each student progresses, insure
student has correct module material and equipment, record students progress,
counsel student as nseded regarding academic and non-academic Treasons, monitor
breaks and clean-up periods, insure student complies with aat‘dyy practices IAW
AFR 127-101. The instructor will provide individual assistance to each student
as needed during the class/lab periods. Each student must satisfactorily
complete the individusl appraisals, and/or performance exercises and/ox perfor-
mance tests to satisfy the objectives. An instructor assist is defined as ,
limited aid such &s the location of a component, technical direction or explang-
tion, and/or technical order interpretation given a student who oan procesd o’
further on his/her own. A detected safety violation is an sutomatic failure
for this objective. The instructor is to insure each student wears eye pro-
tection during the handling of Freon to prevent possible blinding of the student.
The instruotor will pick up all reusable tfaining literature from the student as
feasible. Turn off all power when applicable to conserve energy and reaources.
The instrustor will refer to Part II Teaching Guide for detailed instructions on

this module. _ N
£
8. "Measurement and Critique 1.5
a. Measurement Test
b. Critique
PLAN OF INSTRUCTION NO. DATE PAGE NO.
3ABRL2331 , 17 October 1978 116
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PLAN OF INSTRUCTION/LESSON PLAN PART |

CTITLK

Aircraft Environmental Systems Mechh\nig
"OCSER NUNBER ST YTYCY \

Iv Utility Systems and Flight Line Maiutenance
1 COURSE CONTENT S I Tine |

9. f’li@t Line Maintenance - Inspections } 16

* a, TUsing.an inspection workcard, available sircraft, applicable (3)
technical orders,' and maintenance data collection forms, inspect
selected components of the bleed air distribution system, recording a
ninimm of two (2) discrepancies on appropriate forms. Ong instructor
assist, per form is permissible. STS: 3a, 3c, 3g, hb,);d, Tey, 150
Meas: FPC ~

* b, Using an inspection workcard, available aircraft, applicable
technical orders and maintensance data colleotion forms, inspect
selected components of the air conditioNing system, recording a -
minisum of five (5) discrepancies on appropriafe forms. One instructor
assist, per form, is permissible. STS: 3a, 3¢, 3g, Lb, Ld, Te, 16b
Meas:  PC ¢
‘\"-

*¢. Using an inspection -workcard, available aircraft, applicable
technical orders, and maintenance data collection forms, inspect
selected components of the auxiliary air system, recording a minimum
of two (2) discrepancies on appropriate forms. One instructor assist
is permissible. STS: 3a, e, 3g, Lb, Ld, 7c, 17b Meas: PC

3

* d. Using an inspection workcard, available aircraft, applicable
technical orders .ﬁd maintenance data collection forms, inspect
selected components of the pressurization system, recofding a minimum
of two (2) discrepancies on appropriate forms. Ons instructor assist,
per form, is permissible. STS: 3a, 3c, 3g, Ld, Tc, 18b Meas: PC

-

* o, Using an dnspection workcard, available aircraft, applicable
technical orders and maintenance data collection forms, inspect °
selected components of the liquid oxygen system, recording a minimum
of five (5) discrepancies on appropriate forms. One instructor assist
is permissible, per form. STS: 3a, 3c, 3g, Lb, Ld, Tec, 21»

Meas: PC

SUP ERVISOR APPROVAL OF L ESSON PL AN (PART 1)
SIGNATURE AND DATE | - SIGNATURE AND DATE

A
-

h e
PLAN OF INSTRUCTION NUMBER oa¥E PAGE NO,

3%\31 17 October 1978 117
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"6 PLAN OF INSTRUCTION/LESSON PLAN PART | (Continsetion Sheet)

COURSF NONTENT

SUPPORT MATERIALS AND GUIDANCE

8 t_Instructional Materials :
Appliceble Technical Orders LU

AFIO Torm 349, Maintenance Data Collecticn Record
AFIO Porm 26, Inapection Workcard
3ABRL2331-H0=410, POD Prevention (Replaced by 3ABR42331-HO-402)

Training Equipment

Available Aircraft (L)

Tool Kit (2)

MH-2 Leakage Tester (1)

T-38A Heat, Pressurization and Anti-Ice

M.&l(h&?;
Performance (16 hrs)

t tructor Requirements
Safety, Equipment and Supervision (3) 10a, 10b, 10c, 104, 10e |
Ipstruotional Gujdance \

The lab instructor will supervise the lab period, contimalﬁr administer,
evaluate, and critique performance oxemcises as each student progresses, insure
studsant has correct module materials and equipment, record student progress,
counsel student as needed regarding academic and non-academic ressons, monito::*
breaks and clean-up periods, insure student complies with safety practices IiW
ATR 127-101. The instructor will provide individual assistance to each student
&3 needed during the lab period. BEach student must satisfactorily complets the
individual performance exercise and/or performance test to -satisfy the objectives.
The instructor will pick up all reusable training literature from the student as
feasible. Twm off all power when spplicable to conserve energy and resources.
An instructor assist is defined as,limited aid, such as the location of a
component, technical direction or explanation, and/or technical order interpre-
tation given a student who can proceed no further on his/her own. A detected
safety violation is an automatic failure for that objective. Insure students
vear ear protectors in high intensity noise areas. The instruotor will refe to
Part II Teaching Guide for detailed instructions on this module.

MIR: One instruotor is requircd for each four (4) student performing in this
station. This is due to the physical layout of the hangar, the amount of
maintenance performed by the students and the safety involved wuile working on
the flight line. Students in this station inspect, perform maintenance and
opexational checks on sel cied components of the T-38A environmental systems.
Multiple instru.tors are required for 16 hours of this module.

/

L -
= e

PLAN OF INSTRUCTION NO.

3ABRL2 331 1%, sber 1978 | 7" 448
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N

tools and maintenance data collection forms, remove and replace selected
components of the auxiliary air system. One instructor assgist is
permissible. STS: 3a, 3b, 3c, 3g, Lb, 7c, 8a, 10c, 1%h, 17c, 17e
Meas: PC '

tools and maintenance data collection forms, remov: and replace selected
components of the pressurization aystem. One inst:ructor assist is
permissible. SMS: 3a, 3¢, 3g, Lb, 7c, 8a, 8b, 10c, 18e
Mesas: FPC

d. Using available aircraft, applicable technical orders, hand- I (3) \

/]2
PLAN OF P!iTRUCTION/LE P T
NANE OV TN3TROCTOR E— EBUIm!:nn:uN PART |
Aircraft Environmental tems Machani
L) UM F'Cm Sys C
Iv Utility Systems and Flight Line Maintenance
1 NTENT : TIME
10. Flight Line Maintenance, Removal and Replacement of System 2L
Comrponents
a. Using available aircraft, spplicable technical orders, hand- (s)
tools and maintenance data collection forms, remove and replace
sefected components of the bleed air distribution system. One
instructor aseist is permissible. STS: 3a, 3b, 3c, 3g, Ldb, 7c, 8a,
10c, 19¢c, 15%e, 15h Meas: PC
b. Using availsble aircraft, applicable technical orders, hand- (6)
tools and maintenance data coullection forms, remove replace and per-
form an operational check on selected components of the air conditioming
system. Two instructor assists are permissible. STS: 3a, 3b, 3¢, g,
kb, 7c, 8a, 10c, 15h, 16c, 16e Meas: PC
c. Using available aircraft, applicable ‘echnical order, hand- (5)

e. Using available aircraft, applicable technical orders, hand- (5)
tools and maintenance data collection forms, remove and rerlace selected
components of the liquid oxygen system. One instructor assist is
permissible. STS: 3a, 3c, 3g, Lb, Jc, Ja, 10c, 21e Meas: PC

SUPERVISOR APPROVAL OF LESSON PLAN (PART 1)
SIGNATURE AND DATE SIGNATURE AND DATE
e
wd
PLAN OF INSTRUCTION NUMBER OATE PAGE NO.
3ARR)2331 17 October 1978 19
ATC Jom. 133 PREVIOUS EDITION IS OBSOLETE
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) 8 PLAN OF INSTRUCTION/LESSON PLAN P)RT | (Comtinustion Shoet)

L — n—— -—'_1.
. .

COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student trugtio Ma als

Appliocadble Techniocal Orders

AFT0 Form 350, Repairable Item Proceassing Tag

AFTO Form 349, Maintenance Data Collection Record
AFTO Form 781A, Maintenance Piscrepancy Work Document

Ireining Equipment
Available Aircraft (L)
Tool Kit (1)

Bar Proteotors (1)

Methods
Performance (2 hrs)

Multiple Instructor Requirements
Safety, Equipment and Supervision (3) 11a, 11b, 11c, 114, 11e

1 3 '
The lab instructor will supervise the lab period, contimually administer,
evaluate, and critique performance exercises and performance tests as each
student progresses, insure student has correct module materials and equipment,
record students progress, counsel student as needed regarding academic and non-
soadsmio reasons, monitor breaks and olean-up periods, insure student ocomplies
with safety practioces IAW AFR 127-101. The instructor will provide assistauce
to each atudent as needed during the lab period. Each student must satisfactorily
complei. the individual performance sxercise and/or performance test to sstisfy
the ohbjectives. An instructor assist ‘s defined as limited aid such as the
location of a component, technical direction or explanation, and/or technical
order interpretation given a student who can proceed no fu. “~~ on his/her own.
The instructor wili pick up all reusable training literature from the atudent
as feasible. Turn off all power when applicable to conserve energy and rescurces.
A detected safety violation is an automatic failure for that objective. Insure
atudents wear ear protectors in high intensity noise level area. The instructor
will refer to Part II Teaching Guide for detailed instructions on this module.

MIR: #One instructor is required for each four (L) students performing in this
station. This is due to the physical layout of *he hangar, the amount of
maintenance performed by the students and the safety involved while working on
the flight line. )Students in this station inspect, perform maintenance and
operational chs on selected components of the T-384 environmental systems.
Multiple instructor are required for 24 hours of this module.

11. MP (identified in course chart) 1L
12. Course Critique and Graduation .5
PLAN OF INMSTRUCTION N9, OATE PAGE NO.
3ABRL2331 17 October 1978 120
ATC ::'"," 1A n:‘ucu ATC rORMS 3774, MAR 73, AND TT0A, AUG 71, WHICH mLL O
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INSTRUCTIONS

O Study this programmed text alone at your own pace. If parts of the text are not clear the
first time you read them, review the material.

The material in this text is presented in small steps called frames. You respond to
each frame by either writing answers, completing statements, or selecting answers. The
correct answers follow eac/. frame and are separated from the text and questions by

vertical Lines ([ [} [LIH TN

Tise a card or heavy paper as a mask to cover the correct answers. Place the card on
the page and slide it down the page until you uncover the vertical lines (see example below).
Then read the information and answer the questions. After you have answered the questions,
check your answers by uncovering the correct response. If you respond incorrectly to
any frame, reread and study the frame until you understand it.

Example:
Air Training Command initials are

LT

A T C - (answer under mask)

MASK

? 130
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14 | OBJECTIVES

1. List three prerequisites that should be met before starting to study. {

2. Identify the lesson objective, main heading, and subheadings in a narrative written in
study guide format.

3. Scan areading assignment and write questions to be answered while reading.
4. Underline the topic sentence in each of several paragraphs.

5. Outline the key points contained in several paragraphs.

6. Write a summary paragraph for a three paragraph reading assignment.

7. Underline the correct answers to the questions concerned with the reading assignment
material. .

8. Identify the facts or parts in a given illustration.

9. List and explain the steps to be followed for the SQ3R method of study.
10. List three requirements for effective listening during a discussion or lecture.
11. List three rules for taking notes during a discussion or lecture.
12. Write an acceptable outline for taking notes during a discussion or lecture.

13. Locate specific words in a dictionary, write or state their meaning, and pronounce
them correctly.

14. Alphabetize a group of words.

15. Find or state the page number of a subject appearing in a Table of Contents. ‘

16. Listen and take notes identifying the four main points of an oral presentation.




INTRODUCTION 125"

Good study habits are essential to effective use of study time. Your study time can be used
more effectively if you practice the proven procedures covered in this text. Remember,
good study habits never develop accidentally.

To improve your study habits, study the information in this text, don’t just read it. Practice
the procedures given here each tirre you study to help form good study habits.

PREPARE TO STUDY

OBJECTIVE
List three prerequisites that should be met before starting to study.

INTRODUCTION

Learning doesn’t just happen; it must be planned. The time you spend in preparing for
study is time well invested. There are at least three important things you need to do
before you begin to study. You must develop a positive attitude toward study; you must set
a definite time each day for study; and you must chcose a specific place to study.

INFORMATION

Attitude

Attitude is defined as feeling or emotion.
Your attitude toward study influences how
well you learn. You must have a positive
attitude toward study before you can leurn.
If you have a feeling of opposition toward
study, you will learn little or nothing at
all. Sometimes your feeling of opposition
toward study stems from some problem
not connected with your study. In thess
cases, you should identify the problem and
attempt to correct it. Then your attitude
toward study should improve.

Figure 1, The Problem

Use Mask on Next Page!

3
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Before you begin to learn, you must have a
toward study.

positive attithde

That which most affects learning from study is possibly the student’s

HEHHERHI

attitude

If you have a feeling of opposition toward study, you should try to determine the cause
of this .

attitudé
Sometimes your feeling of opposition toward study is due to a not
connected with your study.
NPT
problem
Take time to solve the problem and your —__ toward study will improve
and learning will be easier.
FOCLEEET R
atiitude

The fesling you have toward study is your

INNIaHI
attitude

Use Mask on Next Page!
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You will be more satisfied with yourself
and of more value to the Air Force if you
will develop good study habits. You should
set aside a regular time each day for study.

Time To Study

When is the best time for you to study?
‘This depends on you and your schedule.
There are two study periods you need for
effective study.

First, set aside a specific time prior to
class to study the material to be covered
in class. This should be the same time
each day.

+  Second, set aside some time each day

after class to review the material covered
in class. A large portion of information
lost is forgotten within 24 hours after you
hear or read it.

Once you set aside these same periods
each day for study, stick to it.

Do not schedule study immediately prior

to bedtime. The end of the study period
may find you asleep.

You should set aside a

each day for

study.
T

regular time or specific time

Figure 3. The Instructor Can’t Do It All

Instead of studying now and then when it is convenient, you should set aside a

. each for studying.
R
specific or regular time day
Use Mask on Next Page!
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You should eliminate as many distracters
e as possible. Distracters are things such as
. television, radio, odors, pictures, books
not relating to the subject to be studied,
hunger, and uncomfortable clothing. Room
température can also be a distracter if it
is too hot or too cold. If you cannot elim- B
nate distracters, you must learn to ignore :
them.

Make an effort to begin studying as
soon as you sit down in your selected
place for study. This will soon become
partof your good study habits.

N Figure 5. Distractions are Numerous

Al 2

A good study habitistchaveaselected - to study.
P ERTEE T T

place

You should attempt to study in the same place and at the same y
every .

C

FEETEEEEELEEEEET

time day

PR

Your place for study should be and

HHTHEHTER T !
quiet comfortable '

If your place of study is too comfortable you may be inclined to go to

PHETERTTELEETE

sleep

Use Mask on Next Page! ]
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Your study can be interrupted by

HHHEHEREEEEEE _ (
dist;acters .
Television, radio, uncomfortgblé clothing, hunger, and odors are all
FECEEERRETVEETETET
distracters
You should eliminate or ignore all
. \
AN
. distracters g
¥
Your place of study should be _ , ,and freeof
/" Hisnummn
' quiet comfortable distracters
Good study habits are essential to effective use of study time. There are three needs (
to consider before beginning to study. Xgu. must have a '
toward study; have a definite to study; and select the best available
for study.
uunummn : .
positive attitude time place
h % .

NOTE: By now you should be accustomed to the use of the mask. So you will no
longer be reminded to use it throughout the text.
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STUDY TO LEARN | 13/

OBJECTIVES

Given a reading assignment consisting of 10 parag-BphS'

1. Identify the objectives, main headings, and subheadings.

2. 3:an the paragraphs and write at least one question from each paragraph. o
3. Underline the to_ ntence in each paragraph. :

4. Write an outline containing all key points.

5. Write a summary paragraph for the entire assignment.
8. Underline the correct answers to questions you write as you scanned the material.

)
4

-

P
v

INTRODUCTION

Learning is a science based on definite rules and principles. Regardless of your
background a d ability, if you follow the rules and principles of learning, you have a
tremendous ad' antage over those who ignore them.

A good study plan starts with determining the intent (objective) of the lesson. Since
authors use different styles of writing, you must learn to recognize the style and identify
the lesson objective. Air Training Command (ATC) study guiies and student texis all
follow prescribed formats. This chould make it easier for you tc determine the lesson
objective and identify key points.

INFORMATION

ATC manuals establish guidelines for writing student texts and ‘udy guides. Objectives
at the beginr.ng of each major section describe what you should know or be able to do after
completing the “‘sson. Headings, subheadings and sub-subheadings are used to break the
material down iuto smaller units. Sumniary paragraphs and questions ire normally used
at the end of me;or sections to aid you in reviewing the material.

Yocu can determine the intent of a lesson in an ATC student text by reading the
at the beginning of the major section.

HHHmnn
objective




' t

(3 .

Read the objective of Practice Lesson ¥1, “Preparing for Disaster,” on page 15. The,
disasters identified in this objective are ., ,and _ . (
LT '

floods, tornadoe=, hurricanes

" After reading the lesson objective, look for the main headings, subhesdings and sub- \\ |
subheadings. These follow the word INFORMATION and give you an idea of how the lesson

is layed out. They also give you a chance o mentally form some uestions about the subject. t-@\ \

Check Practice Lesson #1 on page 15 for the heading an{ subheadings and list them
velow.

a. Heading -
b. Subheadings -

L HTEEEETTET]

a. Heading - Natural Disasters

~ > b. Subheadings - (1) Floods; (2) 'Tornadoes; (3) Hurricanes; (4) Emergency Surviv (
Supplies
\ |

One way to determine lesson layout and to start forming questions is to look for the
and .

IlIIIIIIIIIIIIIIIIII
headings, sylbheadings, sub-subheadings

The next step in the process of learning by reading is to scan the lesson and jot down
gv-sticns to answer when you read the text. Remember, scanning is NOT reading the
text word for word, but pfckinz out a sentence here and thers to get a general idea of the
subject. This enables you to write queztions to answer while reading. An example of a 1

question on Practice Lesson #1 is:
What public utilities are disrupted during a severe {icod? ;
You would answer this question while reading the lesson.

10
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Scan Practice Lesson #1, “Preparing for Disaster,” on page 15 and write at least five
questions to be answered when you're reading the lesson.

e Questions
1.

2.

TR

Sample Questions:
1. What guidelines are given in preparing for an approaching flood?
2. How can a tornado be recognized?
3. What hurricane warnings are given by the Weather Bureau?
4. What *ype of emergency survival supplies should be stocked?

5. Which is more essential for urvival, food or water?

A properly writt*n paragraph has a topic sentence. The topic sentence states the
main idea of the paragraph. The remainder of the paragraph is supporting information and
s.unmary.

You can find the general idea of the rnatenal in a paragraph by readingthe ——————— —
sentence.

LT

topic

A method of determining the content of a paragraph is to look for the

IR

topic sentence

11
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Read the part of Practice T2sson #1 concerning Hurricanes (page 16) and underline
the topic sentence in each paragraph.

There are paragraphs with a total of

NHHIHIN

4 4 l

The article on hurricanes l:.as the topic sentence as the first sentence of each para- !
graph. You should have underlined the first sentence of each paragraph. ’

Underlining key points is a good way to make lesson review easier if the text is yours

to keep. If the book must be returned, a good method to use is to outline the material in
the following manner:

1. First Main Idea
a. Fact and reasoning su,porting 1

topic sentences. (

2NN\

(1) Fact and reasoning to support a
(2) Additional fact and reasoning to support a ;
(a) Support for (2) ’ ,
(b) Additional support for (2)
1. Support for (b)
2. Additional support for (b)
b. Additionai fact and reasoning to support 1 ( \(
(1) Support forb
(2) Additicnal support for
(3) Etc.

2. Second Main Idea

a. Fact and reasoning snpporting 2
b. Ete.

The outline can be moure or less detailed depending on the complexity of the material
and what you need for review.

Use the part of Practice Lesson #1 covering Emergency Survival Supplies and complete '
the following outline:

1. Emergency Survival Supplies

4+
a. B




Y

Your outline should be sirr ™ ‘o this:

1. Emergency Survival Supplies
a. Basic supplies
(1) Food '
(a) Two-week supply at home
(b) Three-day supply in automooile
(c) No refrigeration or cooking
(2) Waterorother liquids
b. Comfort supplies
(1) Food seasonings
(2) Flashlight
(3) Radio
(4) First aid
(5) Games and books

Another way to help yourself remember the material is to write a summary paragraph for
small sections of the material. Read the summary paragraph for Practice Lesson # 1.

0 Two ways to aid retention of material and provide for review is to make an or
write a paragraph.
BT
outline summary

( Using that part of the practice iesson coveridg Tornadoes, write a summary paragraph
for thes: three paragraphs. Your summary paragraph should have at least one sentence
for each paragrapkh.

SUIMMARY: Tornadoes
| >
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Your summary should be simila. to the following:
Tornadoes ’

A tornado is usually a funnel-shaped cloud spinning rapidly and extending from 2 thunder-
cloud. Heavy rain and hail accompany the tornadv. It can destroy almost everything in its
path. In case of an approaching tornado, you should seek shelter in a cellar, a cave, an
underground excavation or under furniture against inside walls. Buildings should have doors
or windows open on the side opposite the approaching tornado.

Some lessons have review questions at the end of a section or chapter. These qgestions
are there for your convenience. Answering them aids in your review of the material. The
questions usually concern key points of the lesscn.

Key points of a lesson may be determined by looking up the answers to

review questions

One way to identify of a lesson is to underline review
question answers in the text.

FEEEEEEETEET LR
key points

The following review questions cover part of the practice lesson “Prepanng for
Disaster.” Locate and underline the answers to the questions.

1. What should you do with canned goods in the event of flood?

2. If a tornado is approaching, where should you seek shelter?

3. What is a hurricane alert?

4. How many days food supply is considered adequate for emergencies?

5. How much liquid per day does a person need for survival over an extended period of
time?

You must learn to study before you study to learn. Study methods have many names,
but they follow a pattern similar to this section on “Study to Learn.” You should deter-
mine what the lesson is about and what you need to know after studying the lesson. Scan
the lesson for headings and topic sentences. Read the lesson and answer questions you
developed while scanning. Review what you have read. If you follow this procedure, you
will have a better understanding of the lesson.

NOTE: Go to page 18 and 19.

14
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Practice Lesson #1
PREPARING FOR DISASTERS

OBJECTIVE

State at least three precautions you
should take against each of the following:
floods, turnadoes, and hurricanes.

INTRODUCTION

The word “disaster” means a sudden and
extraordinary misfortune. It implies an
unforeseen mischance bringing with it
destruction of property and/or life. You will
study some advanced planning and
precautions you can take to reduce the
serious effects of natural disasters if they
occur within your neighborhood. ,

INFORMATION

NATURAL DISASTERS

Floods

Severe floods may be infrequent, but their
eoffects can be disastrous. There may be a
breakdown in telephone and other
communication; the disruption of water,
dectric, and gas services; food spoilage and
difficulty in food distribution; the outbreak
of disease; costly p. perty damage; and loss
of life. When the waters have subsided,
debris must be cleared away, services
restored, and property rebuilt.

The Office of Civil Defense has given
some guidelines in preparing for an
approaching flood. You should pack dishes,
canned goods, and household supplies in
baskets and other containers. Store these
and movable furniture on the top floor or the
highest part of the house. Disconnect all
electrical appliances and motors. If possible
move them to safety. A!lo, turn off gas

appliances. When the above actions have
been taken, leave as early as you can and
take an ample supply of food end water with
you.

Tornadoes

A tornado is usually observed as a funnel-
shaped cloud spinning rapidly and
extending toward the earth from the base of
a thundercloud. An hour or two before the
tornado strikes, dense, turbulent,
thunderstorm clouds will form. They vnll
appear to bulge down. These clouds often
have a greenish-black color. Rain and hail
often precede the tornado and heavy rain
usually falls after it has passed.

Tornadoes are vYery des ive. The
violent winds associated with a tornadd'can
uproot trees,glestroy buildings, and create a
serious hazard from objects blown through
the air. Also, the differences in air pressure
within the funnel may lift large objects or
cause buildir +to collapse.

To know what to do when a tornado is
approaching may mean the difference
between life or death. The National Weather
Service has furnished sc.ne guidelines for
people to follow when a tornado is
approaching. You should keep a radio or

" television tuned tc a local station for

information about the tornado. Do not call
the Weather Service because you might tie
up the telephone line that is needed for
emefgency calls. Seek shelter such as a
cellar, cave, or underground excavation. If
such is not avaiable, lie flat in a ditch or
earth depression. If you are insid. a
building, stay away from windows and
outside walls. Seek cover under heavy
furniture and against inside walls. Doors
and windows on the side of the house away
from the approaching tornado may be
opened to help equalize the air pressurs to
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prevent the collapee of tae building. If you
are in open country, move at right angles to
the tornado to get out of its path. Above all,
remain calm so your thinking and reasoning
will be straight.

Hurricanes
Hurricanes form over the ocean and build

in intsnsity as they move over the water. -

They are very destructive because of the
high speed and circular movement of the
wind accompanying them. The
destructiveness of the wind is not noticeable
while the hwrricane is out at ses, but
becomes apperent as it moves inland. Also,
most hurricanes are accompanied by heavy
rains. This results in destruction to property
exposed to the rain.

As soon as there are definite indications
that a hurricane is forming, the Weather
Service begins issuing advisory reports.
Hurricanes are given names by the Weather
Service, such as Beulah, Carla, etc. A hurri-
cane alert means that there is no immediate
danger but that everyone should stand by
for further reports and be ready to take
precautionary action if necessary. A storm
warning may be issued to warn some coastal
sections that winds and tides will be
dangerous, so that preliminary precautions
can be taken. A hurricane warning means to
take all precautions immediately against
the full force of the storm.

The Weather Service issues advisories,
alerts, storm warnings, and hurricane
warnings every six hours, or oftener if
needed. To keep the public informed of the
progress of a storm when it is near the
mainland, the Weather Service issues
bulletins for press, radio, and television
every hour or so. Stats and local dvil
defense and cooperating Government
agencies disseminate warnings by every
avai'able means.

16

The Weather Service has furnished
guidelines for you to follow if you are near or
in the path of a hurricane. Keep your radio
or television tuned to the local station for
reports and warnings. It is well to keep a
battery-operated radio for use in case of
electrical power failure. You may use your
car radio. Get away from low-lying beaches
or locations which may be covered by high
tidea or storm waves. If tha building you are
in is well built and is out of danger of high
tides, it is possibly the safest place for you.
Board up the windows with good material
and fasten them securely. Store extra food
and water. The food should not require
refrigeration. Since city water service will
likely be disrupted, clean the bathtub, jugs,
bottles, and cooking utensils and fiil them
with drinking water. Secure everything that
ruigitt be blown away or torn loose. Garbage
cans, garden tools, porch furniture, and
other looge objects become instruments of
destruction in the strong winds. It is well to
fill the gasoline tank in your car. If power is
off, gasoline p mps may not be operative.
Check the condition of your flashlight or
other emergency lights and be sure they are
operative. Remain calm. Your ability to meet
emergencies will inspi .e and help others.

Emergency Survival Supplieo

We are always vulnsrable to the ravages
of nature. Every wise family or individual
should prepare for smergencies. If you re-
member yow. mother's try, it was
stocked with food for any emergnoncy,
whether it was unexpected company or
being snowed in by a winter storm. Such
preparation might mean the difference be-
tween comfort and hardship; even between
survival and starvation in case of an ex-
tended disaster.

An adequate supply of food and water is
one of the basic preparations for
emergencies. A two-week supply of food in
your home and a three-day survival kit in
your automobile is considered adequate.
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Select foods that de not require refrigeration
or cooking. Put them in packages suitable
for one meal for yourself or for the family
group. This makes for easier serving,
prevents leftovers that might spoil, and you
can plan a variety of foods for each meal.

Water, or other liquid, is essential. Water
is more essential than food. Each individual
can live on a quart of liquid per day for an
extended time. However, one gallon per
individual per day will allow for limited

bathing.

Other items that may not be essential but
will still make conditions more comfortable
are salt, sugar, matches, cooking utensils,
paper supplies, battery radio, flashlight,
first-aid supplies, blankets, pails, garbage
containers, etc. Games and items for
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entertainment are handy items to have
along as well as a Bible for religious neads.

SUMMARY

Floods, tornadoes, and hurricanes can
cause severe disasters through the
destruction of property and/or life. Floods
usually result in the spoilage of many items,
spread of diseases, and disryptio.: of public
services. Both tornadoes and hurricanes
cause the above-mentioned destructions as
well as damage to property and/or life
through violent winds and heavy rains. You
should follow the guidelines furnished by
the National Weather Service in both the
early and i iate preparations for such
disasters. Items use in the event of
a disaster should be checked periodically
and kept in a usable condition.
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190 ILLUSTRATIONS

OBJECTIVE
Identify the facts or parts in a given illustration.

INTRODUCTION

Charts, graphs, drawings, and pictures are used to clarify what the author is writing
about. Good illustrations eliminate the need for long and involved descriptions. As a
student, you will be required to use informaition from illustrations in your studies.

INFORMATION

mlinodnwiu‘o!ammoirwcumuhtorshowninﬂmoshaajoqumtlyuud
type of illustration. Nohthatthc:haddmuﬁmtpuumutum.undmehun
The balloons (circles with numbers) hnvoumwcpoinﬂn‘topmﬁmmidqdﬁod
--below the drawing. This helps you identify parts and tiquid and airflow. For instance,
number 4 pn:i..ntl to a check valve and the shaded area which runs through the check valve
is & return

X, e
Y 37
X 3 0 ‘. ), e, la

@ 12) (13) (14

PRESSURE RETURN[ ]  AIR CHARGE

Vvl

-
1 Measunt Gaat 4. TRUIEP VALVE 11, rese MY

2. INDICATOR PIN 7. RITURN LING 12 m'vomo'oo:;mfu%"u
2. zl”:é'l%‘" : SYSTEM msvsuu'unl 13, ACCUMULATOR

$ O A " "m"wsum LN 14, PILLER VALYER

Figure 6. Reservoir Accumulator

18

146




19/
Number 8 identifies a and the three shaded areas represent
’ ’ .nd

NI

relief valve pressure, return, air charge

and the shaded area to the left

The reservoir piston is identified by number
of it is representing a .

FEFTEEREEEEEE

11 return

Another type of illustration is used in
figure 7. This figure is a pictorial of a
pressure gage with the parts named on
the illustration.

The type tube used in the pressure gage
isa________ tube.

HETTE

bourdon

Figure 7. Pressure Gage

Ilustrations may be sir~ple or complex. They have one purpose—to clarify the written
text. [llustrations are one of your greatest aids to effective stuay.
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1y . THE SQ3R, METHOD
OBJECTIVE

List and explain the steps to be followed for the SQ3R methad of study.

INTRODUCTION

There are many names for planned methods of study. One is the SQ3R method which
has five steps. These steps miust be done in the proper sequence for best results. The
staps are:

S = Survey - Survey the material.

Q = Question - Ask yourself questions concerning what the lesson is about.

R = Read - Read the material carefully and look for answers to your questions.
R = Recite - Recite to yourself and answer your questions.

R = Review - Think about the lesson and reread areas which arex;'t clear in your
mind.
TheSQ3Risa ol study.
' HO
planned method

’

Which of the following statementa are true?

a. A planned method of study helps you get mcre out of your study time.

b. SQ3R = Survey, Question, Read, Recite, «nd Reject.

c. The SQ3R is a planned method of study.

d. The steps >f the SQ3R method of study have no recommended sequence.

CEEELEEEEL T

aandc
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The first step of the SQ3R method is
the survey step. This atep is to determine
@ the general content of the lesson. To survey
the lesson, read the lesson objective first.
Then read the headings, subheadings, and
sub-subheadings. Read the summary and
review questions at the end of the lasson.
Then scan each paragraph for the topic
sentence.

To determine the general content of the
lesson without concerning .yourself with
specific details, you should
the lesson.

LT

survey

Figure8. S=Survey

Which of the following statements is true?
a. The best way to survey a lesson is to read all of the text.

b. In surveying the lesson you should first read the objective, headings, subheadings,
and sub-subheadings.

¢. Summaries should only be read when reviewing the lesson.

FHEEET T
b

Summaries and review quegtions should be read for the first time during the
step.

SR

X

,  survey

N
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1M Topicsentencesaidinthe___ step.
A - C |

s survey

7

Scanning is the best way to perform the survey step. Running the eyes rapidl, down
apageiscalled |

scanning

. List at least fcur things to do when surveying a lesson

el oI A B o

LI e

1. Read the objective. 3. Read the summary.
2. Read the headings, subhesdings, 4. Read the review questions. (‘
sub-subheadings. 5. Read the topic sentences.

Survey Practice Lesson #2 on pages 29 and 30. DO NOT READ THE LESSON—~—only

survey it. In the spsces below, list the title, objective, heading and subheadings of the
lesson.

Title:

Objective:

Heading:

Subheadings:

22
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0 Title: Princirles of Learning
Cbjective: List the six principles of learning and describe the function of each.

Heading: The Learning r'rocess

Subheadings: Will to Learn Organization
Action Underscanding
Attengon Review

After surveying a lesson, y« “ould
devise juestious to answer abou. ... sub-
ject. A good method is to rewrite each
he--ing and subheading into a question.
For example, if the heading i3 “P~"ution,”
you could devise the following quiestions:

Whazs is pollution?
What causes polluticn?

Whnat can be done about pollution?

In some ~ascs you may not be gble to
answer all jour questions from the lesson
text but the questions will give direction
and purpose to your study. Figure9. Q= Question

Fewriting each heading and subheading into a question is a good way to perform the
step of the SQ3R method =i study.

question

Which of the following statements are trne?

a. Youshould read the material before devising questions.
b. The “Q"” in SQ3R represents “qualify.”

¢ Devising questions will aid in studying the /esson.

d. Thelesson should be surveved befcre devising questions.

R
candd




4b
Your study will have better direction and purpose if vou perform the
step by rewriting the headings and subheadings inte

¢ HLEETEREEEEEE T

que<tion questions

- — . .

Perform the question step of the SQ3R method of study using Practice Lesson #2.

Questions:

T EEEH LT
The following are typical questions:
. Whatis theLearning Process?
. What does “Will to Learn™ mean?
. What cdoes “Action” have to do with the learning process?

How does “Organization” affect the learning process?

1

2

3

4. How does “Attention” affect the learning process?

5

€. How can I increase my understanding of material [ read?
7

. What advantage can I gain from review?

24
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Two dcwn and three to go. You should now know how to survey (S) and question (Q).
The 3R sta.1ds for Read, Recite, and Review.

The next step in the SQ3R method is to
read the text carefully. Don’t skip from
here to there hunting the answers to the
questions you devised in the question step.
Look for the answers as you read each
paragraph. Be sure to study each illus-
tration. Start at the beginning of the lesson
and read all the material.

Which of he following statements 1s
true?

a. You should look for answers o your
questions as you read the lesson.

b. Graphs and tables are supplementary
marterial and me.y be read if you have time.

c. Disregard the questions you wrote Figure 10. K = Read
in the previous step until you have read
0 the lesson tv-ice.

HHHT T e

The third step of the SQ3R method of study is to —___ carefully all the material
and look for _ to the you devised in the previous step.

SN

read answers questions
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Recite, the second “R,” reavires re
phrasing the lesscn i your own words
When you finish a paragraph or section,
lean back, look away from your book and
restate in your own words what the author
saxd. It is best if you recite verbally,
whether aloud or under your breath. This
aids your understanding of the lesson
because you read it first, then you say
it and heart.

You will increase your understanding
of the lesson if y-u can the
matenal n. your own words.

P

recite

Figure 11. R= Recite

Which of the following statements are true?
a. Reciting aioud wi!l help tc organize the material in your mind.

b If a person reads well, he wastes time 1f he stops to redite the matenal 1n his own
words.

c¢. You will understand the lesson better 1f you rephrase the material in your own words.

d Itischildish for an adult to recite aloud.
LT

aandc

The 3Rs of the SQ3R method of study are - _. , and

ARIRRERERRRRRRREAEE

read, recite, review

Now, using the questions you devised and wrote down on page 24, perform the read and
recite steps on Practice Lesson 72, page 29.
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The third “R"” is Review. The review
step is so important to understanding that
at least as much time should be spent
reviewing as was spent on the survey,
question, read, and recite steps combined.
To begin your review, close your book.
sit back, and think about the ma:terial you
have studied. This is called reflective
thinking. If, during reflective thinking,
there is some material that isn't clear and
fully understood, go back ahn. reread that
material. Then repeat the reflective think-
ing process. Remember, you should spend
at least half of your study time on the
review step.

The third R 1n the SQ3R planned method
of study stands for -

HETH TR

review

Figure 12 R= Review

Which of the following statements are true?
a. If you read the lesson carefully, there is no need to spend a lot of time 1n reviewing
b. A good review can be made by leafing through the material.

c. The best way to review is to first close your book, sit back, and think over what

you've read.

d. The time spent 1n the review step should be as much or more than the time spent on

all other steps combined

e. Organizing the material 1nto your own words causes you to do reflective thinking

HHTHH

c,dande

[f the matenal s not clear duning the

HEELETEELEE R

review

—step, you should reread 1t




,5 O Close your book, sit back and think about the material you have studied. This is

\
ANHNHNImnimn C
reflective thinking

The steps of the SQ3R planned method of study are
' ,and .

FEEELEEE

survey, question, read, recite, review

NOTE: Go to page 31.




Practice Lesson #2
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FPRINCIPLES OF LEARNING

OBJECTIVE
L]

List the six principles of learning and
describe the function of each.

INTRODUCTION

Learning is an active process that takes
place according to & number of well-defined
principles. These principles are the will to
learn, action, attention, organization, under-
standing, and review,

INFORMATION
THE LEARNING PROCESS

Will to Learn

The will to leara results from having a
definite objective and recognizing the need
to achieve that objective. A person is
motivated to do a job when he knows exactly
what he is expected to do and realizes why
he must do it. Contrast the amount of
knowledge that you got from the average
high school lecture with the amount that
you got from a briefing on an important job.
You learned more from the job briefings
chiefly because you were getting something
that you were looking for and something
that would affect your future well-being.

Action

We have said that learning i3 an active
process. Your education, in the final
analysis, depends entirely upon your
participation in the learning situations
which confront you. When you are faced
with new ideas, facts, or principles, you are
in a “learning situation;” and you learn as
you react to and participate in that
situation. Learning is in direct proportion to
the amount of your reaction to a learning

situation. Anything that you can do to
generate definite mental action while
listening or reading will help you to achieve
effective learning.

Attention

" The third principle in learning is
attention, which means focusing the full
power of your mind on the material that you
wish to learn. When working with about 50
percent attention, you “take in” the material
you hear or see; but it quickly fades from
your mind and is never used. If your
attention lies between the halfway mark
and total attention, you will be able to
understand and remember the material you
see or hear. You should feel some interest or
curiosity concerning the material presented.
In your 2.ase, there shouli be little material
in which you cannot develop a genuine
interest if you honestly try to relate it to your
present work or car- -,

Organizatior.

You cannot learn a subject effectively
simply by memorizing all the facts about it.
Before you are able to use material that you
have learned, you must understand its
organization; that is, “how the parts fit
together to make a complete picture. If you
can get the author's central idea and his
general plan of attack, you will be able to
follow more intelligently his individual
ideas and items of information. If ¥ou know
what the end result of your listening or
reading will be, you can better interpret each
detail.

Understanding

The fifth principle in learning is
vnderstanding. By this we mean getting the
basic idea which the author is trying to get
across. You can do this by putting the
author's statement in your own words.
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When you read material, you get the
organization that the author considered
most logical in dealing with his
subject—you get his organization. In order
to put the material to the best use, you must
formulate in your mind the organization
that makes most sense to you. This may or
may not be the same as that used by the
author.

Review

Few experiences are so vivid that we learn
from them in one tria!. Generally speaking,
we must repeat any operation to make it our
own. Material studied for an hour a day for
four days, or even an hour a week for four
weeks, will be remembered much better than
material studied four hours one day and

30

never reviewed. You will find in your own
case that some review will give you better
comprehension and better memory than
study concentrated at one time with no
review.

SUMMARY

We have said that learning does not take
place in some mysterious and unexplainable
fashion; neither is it a process that ope: ates
automatically when you are expozed to
material to be learned. Learning is an active
process that takes place according to a
number of well-defined rules and principles.
They are the will to learn, action, attention,
organization, understanding, and review.
All of these principles should be applied
when forming good study habits.

(\




LISTENING 153

OBJECTIVE

List three requirements for effective listening during a discussion or lecture.

INTRODUCTION

Listening is anrother important factor in
the learning process. You must master the
art of listening to get the most from a
discussion or lecture. Proper listening
will affect your studying, too. You must
learn to ignore distractions in order to
pick out the important points being pre-
sented. The six factors covered in Practice
Lesson #2, “Principles of Learning " also
apply to effective listening techniques.

Figure 13. Learnto Listenand
Listen to Learn

INFORMATION

You must have the will to learn in order to listen effectively. You will not pay close
attention to a speaker unless you areinterested in what he is saying.

Action is how you react to what the speaker says. You cannot sit with your body and
mind relaxed and expect the speaker’s points to impress themselves on your brain. It's
like putting your car in neutral—you won't get very far.

To listen effectively and with understanding, you must give your undivided attention to
the speaker. You cannot learn and retain the subject matter if you permit your mind to

wander.

Organization is important to effective listening. You should be constantly alert to the
speaker's organization of the subject. The subject organization should help you to under-
stand the material. Without understanding, you will nct learn or retain the subject waatter.

Review is the last factor in listening to learn. To review a lecture, refer to your
notes or a prepared outline. How well you take notes during the lecture has a definite
effect on how effective your review will be. In most cases, it is wise to expand your notes

as soon as possible after the lecture.
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List the six factors that affect listening effectiveness.

1.
.
3.
4.
5.
6.
P
1. Will tolearn 3. Attention 5. Organization
2. Action 4. Understanding 6. Review
Select the true statements:

a. By concentrating, you can reject sounds not related to the subject.
b. Review does not affect learning by listening.
¢. Youmust respond mentally to listen effectively.

LT

aandc

Without mental response, vou are not to the speaker.

SUITIIN

listening

If you do not give your ________ to the speaker you cannot learn and retain
the subject matter.

LT

attention

32
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The subjact will aid you to the material.
]
organization understand
To listen effectively you must:

a. Start listening when the instructor starts talking.
b. Keep listening until he stops talking.
¢. Respond mentally to what hesays.
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NOTE TAKING

OBJECTIVES (\

1. List three rules for taking notes during a discussion or lecture.

2. Write an acceptable outline for taking notes during a discussion or lecture.

INTRODUCTION

The best way to review subject matter presented in a discussion or lecture is to
refer to your notes. If your notes are to be useful, you must follow proven rules of note-
taking.

INFORMATION

There are many rules which can be
applied to notetaking but we’ll confine
this coverage to four basic ones. These
rules are:

1. Listen for the speaker’s main ideas
and then write them down in your own
words.

2. Be brief.

3. Record information—don’t just list
topics.

4. Organize your notes in the prescribed
outlineform.

Listen for the main ideas of the speaker.
When you identify these ideas, write them
down in your own words. Then as the dis-
cussion or lecture continues, jot down
important facts which support each main
idea. Figure 14. Take Good Notes

Select the correct statement.
a. Only those iterns the speaker writes on the chalkboard are main ideas.
b. Good notes require writing down the main ideas in your own words.

¢. Theinstructor will tell you when he is giving a main idea.

TR
b

34

ERSC 162

Aruitoxt provided by Eic:



A rule for good notetaking is “Be /57

Brief.” Don't try to write down everything

e the speaker says but don't just list topics
either. Remember, your notes must make
sense to you an hour, a day, or a week
later. Plan to jot down only the key points
and supporting facts -

Select the true statements.

a. A single word is usually sufficient
notes on a single main idea.

b. You should rephrase and write down

everything the speaker saya. '

c. Listing topics is an effective way to
take notes.

d. Good notes must b~ as brief as clar-
ity permits. Figure 15. Pick Out the Key Points

PO
d /‘\\\ ,
A
O Another note-taking rule to follow is “take down information, not just topics.” Fox\ -

example, if one of the topics covered in a lecture was “Safety” and your notes con_sisted ,
of just that one word, you might have trouble recalling what was covered if you waited a
week to review your notes. However, if you made the following notes, you would have an

advantage:
" 1. Safety -
a. Driving
(1) Obey laws
(2) Don’t drink and drive
(3) Watchother driver
b. Swimming
(1) Swim with buddy
(2) Know the water
(3) Don't hors;p!ay

35 16




A

t ";?hach of the followi!ig isnota \good rule for taking notes?
a. Bebrief. ’ o '
b. Write down information, .not just topics.
¢. Write-down main ideas in your own words.
d. Use the speakcr’s exact words when taking nictee.

LETTTHTEHTT
d

LY

i

Sote peopl.e write down useful informatior but due t. 8 lack of 9rganizatiop, the .in-
formation loses some of its effectiveness. Develop the habit of taking notes in outline
form and they wjll be more useful to you The Air Force approved outline format is shown
below. Note that no capital letters or Roman numerals are used. Your notes should follow
this outline.

1.
.‘ -
b. -
(1
2)
(a) ¥
(b

oy e

o I

2
a.

(1
2
b.
You'll notice that I used this format in the sample outline of notes on' page 35.

In the outline the key points areidentified by the

T
numbers 1,2, 3, etc.

36
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Main subpoints are identified by . /59
e A

letters a, b, ¢, etc.

During a lecture an instructor said that weapons of the US incl_ded the A-7, the RF-4, the
(141, and the C-5A aircraft, the Minuteman and the Titan Intercontinental Ballistic Missiles
(ICBM), and the Sparrow and the Sidewinder Air Intercept Missiles (AIM).

Outline this information in the recommended Air Force outline format.

165
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Outline:
1. Aircraft
a. A7
b. RF4
c. C-141
d. C-5A
2. Missiles
a. ICBM
(1) Minuteman
(2) Titan
b. AIM
(1) Sparrow
(2) Sidewinder

/ o
As soon as possible after class, organize your /éotes and write in the supporting infor-

mation that you didn’t have time for during class. This will help vou review for a test at
a later date.

Yuu should and notes taken in class as soon as
poasible after class.

organize supplement

When taking notes, write as legibly as possible. Don’t be one who “can’t read his own
writing after it gets cold.”

The four rules for note-taking are:

a. Listen for the speaker’s main ideas and then write them down in your own words.
b. Be brief.

c. Record information—don'’t just list topics.

d. Organize your notes in the prescribed outline form.

NOTE: Obtain a dictionary for use with pages 39 through 42. If a dictionary is not
available turn to page 43.




USING THE DICTIONARY /6]
OBJECTIVES
1. Locate specific words in a di~tionary, wnte or state their meaning and pronounce

them correctly
2. Alphabetize a group of words.

INTRODUCTION

A foreign studen. once said, “I have difficulty with the English language. You have a
‘patient’ in the hospital, and you are ‘patient’ with your students.” Here the same word is
used two times with different meanings. Foreign students are not the unly ones who have
difficulty with our language. The above illustrates the need of having & knowledge of word
meanings and how these meanings are influenced by other words in the sentence.

INFORMATION

One way to increase your knowledge of word meanings is to use the dictionary. Writers
often use uncommon words. Anytime you read to learn you should have a dictionary near
and you should use it.

To get the most from your studies, you should use a to look up
unfamiliar

HHEH T

dictionary words

You can build your vocabulary by using the dictionarvy but th’ alone isn’t enough. You
also must learn the vocabulary of your career field.

Every activity has its own whether it is in the field of education,
electronics, pF ‘tography, or baseball.

UK

vocabulary
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There are instructions and aids given in the dictionary to assist you in using it. A
pronunciation key, usually located on the inside covers or bottom of each page, gives
assistance in sounding the letters in words. In addition to the key,
detailed instructions in pronouncini words are given in the sectiun in the dictionary
titled A Guide to Pronunciation.”

LEEHT T

pronunciaticn

Many words have more than one definition given in the dictionary. The first
is the earliest acceptable mea.iing and those following it are usually given in order of
the dats of their acceptance.

FEEELEEIE R T

definition

Learn to open your dictionary tc 8 page that is near the place where the word vou are
looking for is located. The guide words at the top of each page are very helpful. The first
is the fisst word on the page

HEHEEEET R

guide word

The second gwide wora is the last wcrd on the page. If the word you are looking for is
alphabetically between these two you will know it is on
that page.

LHERTEETE

guide words

Look up the word “alphabet” in your dictionary. Note that this word is divided into
three syllables. In pronouncing this word the stress or accent, identified by the heavy
stress mark, is on the first syllable. Look at some other words in the dictionary, and you
will find some of them have two ; aheavy one and a lignter one.

P

stress marks

40
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The heavy stress mark is celled the primary accent and the lighter stress mark 1s
called the secondary accent. In pronouncing these words more ——_____ is given to
0 the with the heavy stress mark. -

HHPEEHTTE L

stress syllable

Inu'ne'diately fol!owing each word is a respelling ot it to help you in its correct pro-
nunciation. [n this the vowels are marked to show how they are

sounded. Note these markings in the word “slphabet.”
(T T

respelling

These markings are called diacritical marks. The key tc these sounds is at the bottom
of the page or in the section “Guide to Pronunciation,” near the front of the .

ARy

dictionary

The tetter or leiters followihg the respelling of the word identifies its part of speech
" suck as a noun, verb, adjective, etc. The letter “n” following the word “alphabet”

identifiesitasa

O T

N .
noun

The information enclosed within the brackets gives the origin or derivation of the word.
from the Latin word alphabetum,

Note that the word ‘“‘alphabet” is
whichin turn copses from the Greek words afpha and beta.

CEEEHTEEEET T

derived or originated

, you must

The definition of tne word i1s next. If there are several __
consider the word in relation to its use in the sentence and then select the correct

I3
id

% - S
\ . definitions deﬁni’.}ﬁﬁ ;
X - =t ’
AY
v .
% i ~—
¢ ’ 11
o 169




S . N

164

A dictionary should be an important part of your study references The more you use .it

the easier it will be to locate words and their meanings. Arrange the following words in

alphabetical order and look up the definition of the words in italics. C
lady, .mber, stream, argue, profile magnolia, simple, ladies, embarrass, beast,

aryurent, arguing

[ 4 'y
) ) ~
N FPH T EREEEEEEET SN
argue, arguing, argument, beast, embarrass, . ember, .adies, lady, magnolia,i (
profile, simplé, stream ' ‘

beagt; 1a: an animal as distinguished from g plant b:.a lower animal as
distingished from man’ ¢ a 4-footed mammal as distinguished from man, lower
vertebrates; @pd invertebrates'~d: an animal under human control 2: a contempt-
ible person :

embarrass; la: toShamper the movement of br HINDER, IMPEDE. 2a: to
place in doubt, perplexity, or difficulties b: to involve in financial difficulties
¢ to-cause to experience in state of self-conscious distress. 3: to make intricate: -
COMPLICATE. ’

ember; 1. g glowing fragment (as of coal) from a fire; esp: such a fragment
smoldering in ash2s. 2 pl: the smoldering remains of a fire. .

magnolia; any of a genus (magnolia of the family Magnoliaceae, the Magnolia
Family) of No. American and Asian shrubs and trees with =ntire evergreen or
deciduous leaves and usu. showy white, yellow, rose, cr purple flowers apgpcar-
ing in early spring. *

e St
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(8] OBJECTIVE

Given a Table of Contents and a list of subjects, write page number of each subject.

INTRODUCTION

Knowing how to study is essential to your learning efforts. Since r students have a
limited time for study, maximum use of this time is important. This section deals with
the Table of Contents. Learning to use the Table of Contents will save you valuable
miputes.

INFORMATION
Tlhe design 3f che Table of Contents varies with the author. The examples used in this
text --iil “2-~\iarize you with some of the designs.

. Tte {aliie of Contents on page 45 uses chapters and sections. If you are looking for in-
formation concerning crystals, you would locate this information in chapter 1, section B,

pageé.
If you need information about stabilizing circuits which use diodes, you would locate
this in chapter , sectior: .. page -
O T
3 C 39

You are a te: hnician who needs ‘o review inforraation about phase inverters. From the

Table of Conte 'ts on page 45, you would find this material in chapter , section
,PAES - .
P
4 C 57

*  Another Table of Contents is shown un page 46. This one uses chapters, headings, and
subheadings. You locate desired information in this Table of Contents in basically the
same manner as the first example.
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You are going to write trainin - literature and ..eed information about ihe standards for
illustrations. Where in the book would this information begin?

Chapter: ______, Title:

Heading:

Subheading:

Page:

Chapter: 1, Preparing Training Literature
Heading: Quality Standards
Subheadings—lustrating

Page: 1-13

You want to find information about the use of study guides? Use the Table of Contents
on page 46.

Chapter: ___ | Title:
Heading:

Page:

Chapter: 2, Study Guides
Heading: Purpose and Use
Page: 2-1

Gin back to page 3 and briefly glance over tlie material. Don’t forget the recite and
review steps of the SQ3R planned method of study. Use them with this text, too.

44
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This handout 18 in three sections. Section I is a list of frequently used
abbreviations. Section 11 is intended to give you general definitions that
apply to several areas of study. Section III (electrical terms) is more
specific in that the tems apply to one main area of study. Anytime you

are studying a piece of material that has words of which you are not sure

of the definition use this handout. If the definition is not ia this handout
please consult your instructor.

SECTION I. FREQUFNTLY USED ABBREVIATIONS

ACFT-~------ Alrcraft

AJC~wnm - Alr Conditioning

ATM~~m ==~ Alr Turbine Motor

Btu-~-~-=-—- British Thermal Unit

CR--—--—=--~- Fire Extinguishing Agent (Bromochloromethane)

C/B-=-—=v-m ~Circult Breaker

Cmmmmm e mmm Celsius (previously Centigrade)

CHM---eommm ~Cubic Feet Per Minute

Cu.ln, ----- ~Cubic Inches

Y T —— Delta Pressure (Differential Pressure)

EBA-——==~=== Fngine Bleed Air Ipm~—————————- Revolutions Per Minute
SHE~~—=====ww- Secondary Heat Exchanger

F-- oo -- Fahrenheit
SOV—mm mmmm e - Shut off Valve

GPM--ee e o Gallons per minute € mmmmm e Sigma

”20 ————————— -Water

lig-~-~=~-=~= Mercury

LPM---mmmm - Liters per mlnute

PPM--m e - Pounds per minute

PAE-—--==w-- Primary Heat Exchanger

pl---- - Pounds Per Square Inch

psia---~ ---Pounds Per Square Inch Absolute

psid--------Pounds Per Square Inch Differential

pstg-----~--Pounds Per Square Inch Cauge

1
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ABORT

ABSOLUTE TEMPFERATURE

ABSOLUTE ZERO

ACCELERATION
ACCESSORY DRIVE

ACTUATE

ADIABATIC

AERODYNAﬁIC BREAKING FAN

AERODYNAMIC HEATING
AIR

AIR CONDITION

AIR FLOW

AIR INLET

AIR INTAKE

AIR PRESSURE

AIR saop

SECTION II. DEFINITTONS OF (UNLRAL TERMS l7l

. -A-

1-0f airborne persons or aircraft; to turn back from
an aerial mission before comnletion, especially for
reasons other than enemy action. 2-To cause an air
mission, sortie, or operation to fall short of success
for rcasons other than enemy action.

A temperature expressed In terms f a scale beginning
at absolute zero.

The temperature at whicii all thermal motion or heat
action ceases. On the Fahrenheit scale it is equal to
459.7 degrees below zero. On the Celsfus scale it

is ejqual to 273.16 degrees helow zero.

The action or process of velocity increase; the rate
of velocity increase, often measured in G's.

A special driveshaft and gears, operated off the
engine, to actuate and drive accessories.

To put into use; to move; to cihuse to operate.

The change in the temperature of the air or other gas
due to a change in pressure on the air or gds.

A fan designed to create a drag on the turbine of
some afrcraft <tarters, thereby limiting the turhine
speed.

The heating of an aircraft due to the friction of air,
significant chiefly at high speeds.

The mixtuie of gase= in the atmosphere. The element
through which aircraft fly.

The process of cond.tioning air. This is done by
hezting, cooling, cleaning the air, and controlling
moisture content.

A flow or movement of air.

An entrance for air.

A scoop, duct, or the like for taking in alr, an air
inlet.

Fither the static or dynamle pressure of air or hoth,

A device or part mounted on the aircraft which opens
towara the front for taking in air during flight,

177
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AIR SEAL
AIR START
ALTIMETER

ALTITUDE

N

ALTLITUDE INDICATOR

AMBIENT

ANEROID

ANOXIA

ANT1 (prefix)

ANT1-G DEVICE

ANT1-G SUIT

ANTI-ICER

ANTI-1CING

ANTI-1CE SCREEN

ATMOSPHERE

ATMOSPHERIC FRESSURE

AUTOMATIC TFMPERATURE
CONTROL

Any partlition, gasket, or the like used to block off
or stop the flow or passage of air.

An act or instance of starting an afrplane's cengine
while in flight.

A flight fnstrument that indicates altitude above a
glven reference level, as above the sea or ground.

The elevatlon of an object above a given level, ..

above sea or ground. The vertical distance between

any point in the atmosphere or air and a referen-e point
on the earth's surface.

Any device for indicating altitude.

Surrounding, encompassing, as in ambient air, ambient
temperature. .

A disc shaped metallic capsule from which all air has
been evacuated, which expresses its sensitivity to
changes in atmospher. pressure by expanding and
contracting.

Literally the absencg of oxygen in the blood cells,
or ti.sues, as would be the case if a person were at
50,000 feet without benefit of oxygen equipment.

Counter; agains.; opposing.

Any device designed to protect a person against
high G forces.

A suit designed to protect a persou against positive
G forces over 1.75 G.

A device designed to prevent the formation of ice.
0f a compound, a fluid or equipment that prevents icing.

A wire mesh screen located in the turbine outlet of
some air conditioning systems that 1is designed to
prevent icing of the water separator.

1-The body of air which surrounds the earth. 2-The
pressure of the alr at sea level, equal to 14.7 psi.

The static force or pressure exerted by the atmosphere
in any direction in any part of the atmosphere envelope.

Designating mechanisms that work in reaction to certain

conditions to automatically control the temperature of
an alrcraft cockpit or cabin.
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*: AUXILIARY

AUXIL™ARY POWER UNIT

AXTAL FLOW

BAILOUT

BAILOUT OXYGEN BOTTLE

BALL BEARING

BAROMETER

BAKOMETRIC PRESSURE

BAROMETRIC SWITCH

BELLGWS

BENCH CHECK

BENDS

BERNOULL'S LAW

BLEED

ELOWER

BONDING

173
Of .ir operated systems; that suppleme.. » or {- in
addition to regular air operated systems, as in
ra n remeval systems, antl-C sult systems, canopy
seal ¢ gtems, and windshileld defogglog ana anti-1clag
systems,

A power unit that can be used in additlon to, or in
place of other sources of power.

In & jet aircraft, the flow of air along the
longitudinal axis of trhe engine,.

—B._
The action of bailing out of an aircraft by parachuting.

A portable metal bottle containing oxygen to be used
by a person after baflout at high altitudes. Some-
times cailed a "bailout oxygen cylinder."

A beiring in which the moving parts operate against
freely revolving ste:1 balls contained in a race,
chiefly for the purpose of reducing fri-tion; anyone
of the balls in such a bearing.

An instrument for measuring atmospheric r essure, used
in such instruments as an altimeter.

Atmospheric pressure as measured bv a barometer.

A switch activated by an aneroid reacting to a
barometric pressure.

An open, flexille container operated by atmospheric
pressuce.

A work shop check of the condition, completeness, or
‘jorking c:der of a piece of equipment.

A painful rramring in the joints cau... by a rapid
rise to high altitudes without the use of oxyger

A law of physics stating that as the velocity of a
fiuld increases, 1its internal pressure decrease..,

To drain or divert all or part of the contenrs of an
aglir line or ~hamber.

A device for moving large volumes of air at Jou
pressures.

A system of conn.ctions or contacts which insure that
the metal parts of .n aircraft form a continuous
electrical unit thus preventing the ar. ing of static
electrici.y.
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BOUNDARY LAYER

BOUNDARY LAYER CONTROL

BOURDON TUBE
BREATHER TULE

BKEECH

BRITISH THERMAL UN11

BUCKeT

BULKHEAD
BURNER CAN

BY-PASS

CABIN
CABIN KoATER DUCT

CABIN LEAXAGE TESTER

CABIN PRESSURE

CAM

A thin layer of air next to an air foil, distin-
guishable from the main air flow by distinctive flow
characteristics of its own set up by friction. E'

The des ga or contrnl of ~.rfoils and certain airfoil
attachments te reduce or remove undesirable aerodynamic
effects as parasite drag, caused by the boundary layer;
the scicnce of such design and control.

A mctallic C-shaped or coil shaped tube open at cne
end to receive gas or fluid piessures, nsed in certain S
instruments as a pressure measuring device. . e

A tube providing an opening in the sump of an ATM, a
starter, or a turbine assembly to equalize the pressure .
in the o0il sump with atmospheric pressure.

The c.atainer on a car-.ridge starter where the
cartridge of ammonium nitrate is placed, for igniting.

A unit of heat. The heat required to raise .th2
temperature of one pound of water, at its maximum
density, one degree rahrenheit. Also, the heat

to be removed in cooling one pound of water one degree
Fahrenheit.

One of the blades or vanes attached to a turbine wheel.

A partition or frame serving to divide, support or Q
give shape to the fuselage of an airplane.

A combustion chamber in a jet engine or combus*icn
heater.

1-A path for curre.t or fluid to be carried around
something. 2-A route used os an alternate when some
obstruction makes use of the normal route impracticable.

-C-

An inclosed compartment in an aircraft for passengers
or crew members. Also known as cockpit.

A duct for conveying heater air to au aircraft cabin.
Used tc supn'v air to the aircraft cabin for testing
the cabin t-. cir tightness under pressurized
conditsions.

The air pressure in an sircraft cabin,

A part mounted on a shaft and as d te impart a

reciprocating or alternating motion to another
part by bearing against it as it rotates. Q
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CAM FOLLOWER
CANOPY

CALOPY SEAL

CAPSULE

CARBON DIOXIDE SYSTEM
CARTRIDGE
CARTRIDGE-PLIEUMATIC
STARTER

CASTE.LLATED NUT

CELLULOSE NITRATE

CELSIUS

¢ STRIFUGAL
CHANCGE OF STATE
(HECK POINT
CHECK VALVE
CLEAR ICE

CLIMB

CO2

CoCiriT
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A part that rides the cam.
Any overhanging cover as in "a canopy of an aircraft."

Used tc seal the cabin to an airtight condition.
Usually inflated by air pressure,

An air tight zjectable airplane cockpit or cabin.

A system using carbon dioxide for extinguishierg fire
in an aircraft.

A solid propellant of ammonium nitrate used to turn
the turbine of a cartridge-pneumatic star.er.

Used to start aircraft engines by use of either a
solid propellant cartridge or bleed air.

A nut divided into slots to receive a cotter pin and
thus resembling a castle.

Any Jf several esters of nitric acid used as an
explosive. Produced by treating cotton or some other
form of cellulos~ with a mixture of nitric and sulphuric
acids. Used in explosives such as in a fixed fire
extinguisher squib. Also called '"gun cotton."

A thernumeter scale (son~times called Centigrade) in
which O degrees represents the freezing point and
100 degrees represents the boiling point of water
under standard atmospheric conditions.

Moving or directed away from the center ¢f rotation.
A change in the physical characteristics of a
substan - such as when water becomes steam or steam

becomes water.

A known or decignated point used ac a reference in
troubleshooting an electrical systes.

A valve that automaticrally prevents a rever~e flow
of a gas or fluid.

A transparent ice deposited in layers on the airfoils
of an airplane in flight. Also called glavze.

Of an airplace; to ascend or galn altitu'~ especially
under power.

Fire extinguisher agent,

See Cabin
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COMBUSTION
COMBUSTION CHAMBER
COMPENSATOR

COMPONENT

COMPRESSOR

CONDENSE

CONDENSER
CONDUCTI™™

OUNSTANT FLOW OXYGEN

EQUIPMENT

“ONTINUOUS PKESSURE
BREATHING

(ONTROIL. ALR

CONTROL PAMEL

CONTROL SURFACE

CONVECTION

CONVERTER

CUOLFR

CONLALT

A chemica. action, or burning; in a combusticn heater
the burning of a fuel-air mixture.

A chamber or cylinder-like assembly where fuel and
air are mixed, ignited, and burned.

Any device used to offset or allow for undesirable
forces or motions.

A constituent part of a whole, especially one having
no function apart from tk whole, as the wing of an
alirplane.

A machine or apparatus for compressing something;
egpecially for compressing air.

To change state from a gas to a liquid

A device for removing heat from a gas for the purpose
of causing the gas to condense to a liquid.

Heat transmission by contact of two substances.

A kind of oxygen equipment designed to supply a
continuous flow of oxygen to the user. Also called
continuous flow oxygen equipment.

A kind of pressure breathing in which a minimum amount
of pressure variation exists inside the mask. See
pressure breathing.

Compresced air u.ed as a controlling device.

A surface or panel on which switches, rheostats, and
indicators are located for contrnlling and s: -ervising
system . eration.

In broad sense, any movahle airfoil used to -nid
or contiol an aircraft incluaiug the rudder, elevators,
ailerons, spoiler flaps, trim tabs, and the like.

The vertical movement of a limited body of air. The
rising of relatively warm, iight air; the dowisard
movement of relatively cold, heavy air.

As applied to an oxygen system. A double walled, vacoum
fnsulated container that is spherical in <hape and is
nsed as a -. orage space for ligquid ox gen.
Heat - haunger that coole onhorances fiow g through
it.

Any suhet e oeed to i,

e




f CORROSION

COWLING

CUT OFF SPEED

DECELERATION

DECOMPRESSION

DEICER

DEICER BOOT

DEMAND KEGULATOR

DENSITY

DEPRESSURIZE

DESTCCANT

DFSTCCATOR

DIAPHRAGM

DIFFFRENTIAL PRESSURE
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To eat away gradually by chemical action. Also
called rust.

A covering of metal or other matersal placed over
or around an aircraft component or scction for
airecting and regulating the flow of cooling air;
for strcanlining and for protecting the part or
section covrred.

The speed at which electrical power to the starter
control valve is removed, thereby closing the starter
control valve and stopping the rotation of the
preumatic starter.

-D-

The action or process uf veloncity decrease; the
rate of velocity decrease, often measured in G's.

The process of decreasing the air pressure within a
chamber or cabin,

Any of several devices used cspecially during flight
for keeping cert in surfaces of an aircraft free
of ice.

A rubber strip on the leading edge of an airfoil
actuated pneumatically to break the ice that has
formed.

A device used In an aircraft oxygen system to supply
oxygen automatically through the mask (o a flyer
according to the dem 1d, the flow being controlled
according to itude,

The weight per unit volume of a substance.

To release the pressur~ {.om a pressurized compa. ment
of an ailrcraft.

A chemical which absorbs mofsture from the air. Used
to keep the ir inside pack:  cases ur p.c.es of
equipment dry.

A unit cotsining a chemical which absorbs moisture
from tt  air.

A dividing partition, membrane, or capsule that
expands, contracts, r vibritec, rerving various

purpeses in certain alrpline parts.

The difference beruon Pre . e



DIFFERENTTAL RANGE Applicable-to afrcrdft pressurization; a range of
altitudes where a preset differential preseure will
be maintained betwien the inside and outside of the

alrcr=aft cabin,

DOUBLE HINGED SWINGING A duct support bracket fouuu in the lcading edge of
GAVE DUCT SUPPORT RRACKET wing that +ili allow a plvot a._tion to take place
during expansion and coatraction of the duct.

DUCT A tube or passage for conveying air or gases to its
point of use.

DUCYI UNIVERSAL JOINT A bellows type asserbly placed in the duct runs to
provide fur absorption of movement in the ducts due
to thermal stiesses and structure leading.

UMP VALVE Applicable to aircraft pressurization; a valve used
during emergencies (bailout) for rapid decompression
of the pressurized areas.

-F-

LLEVATOR A contrel surface, usually attached te the horizoutal
stabilizer, moved to make the tail of the aircraft go
up and dowr.

FNGINE BLEED AIR Compressed air that is bled from a jet engine or
gas turbine unit.

ENGINE NACELLE # nacelle primarily used for housing an engine and
y 8
irs associated parts.

_F-
SAHRINHEIT A te, craiure scale in which 32 degrees is the
freezing pcint and 212 degrees represents the boiling

oint of water under ctandard atmospheric conditions.
p

FAN A device for moving large volumes of aii at extremely
low pressurces.

FEEDBACK In electronl~s and elertricity, feedba k i= the
transfer »f energy from the output to the input of

the same electrical system.

PR fny device or < tance through whi<® ~omethiag Is
pasted in order to clean~e, purify, r «rparace it,

RE “ 1 OUISHFE A device used in purting out fires. May be a tixed
or portable unit,

Bl 2t OABLE ¢ hnatible, o iy 0 L,
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FLAFP

FLOWMETER
FLOWRATOR

FOLDING WING

FORCE

FRANGIBLE DISC

FRFEZING POINT

FROST

FUSELAGE

FUSIBLE FLUG

FUEL NOZZLE

FUEL PUMP
G-FOKLE
975

,AS TI“HINE
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Any control surface such as specd brakes, dive brakes,
or dive recovery brakes, that are used primarily to
increase the 1ift or drag on an afirplane.

An fnstrument that measures and di-plays the rate
of a lorge flow of a liquid or gas.

An Instirument that measures and displays the rate
of a small flow of a liquid or gas.

A wiag so hinged that it may be turned upward.

Pwer or snergy exerted against a material body in a ;
given direction.

e, iPa

A device usually made of metal which 1is scored to
Lreak at the score lines. Used in fire extingnisher
systems.

The temperature at which substances become stiff
or immobile.

A feathery d-prsit of minute ice crysta.: or grains
upon a surfs_ o or object formed directly from vapor
in the air.

The main structure or central section of an airplane
which houses or contains the crew, passenpers, or
cargo.

A safety device having an insert of a low melting point
alloy. At excessive temperatures the alloy will melt
and release the -uhstance inside.

Atomizes and sprays the fuel into the ¢ombustion
cbhamber of a heater f.: proper b :rning.

Delivers aircraft fue. _..der pressure to the fuel
nczzles in the combust iop heaters,

,.C_
The gravitational force or pull of the earth.
Any substaace, like air, <arbon dioxide, or chlorine
that has no shape nr volume indevendent of a container
that might hold i.. and tending to cxpand indefinitely.

Distinguished {rom a liquid or a sulid.

A mech -nical uni? th :t gpins or rotates in t « fion
to a flw of gas ps.-. .g through or over it.

11
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GAS TURBINE COUMPRESSOR A smull gas turbine engine that is mounted on board
the aircraft to provide hot, high-pressure air fer
ground checking of the air conditioning systems and -
starting aircraft engines. 6

GAS TURBINE UNIT A small gas turbine engine that supplies hot, high-
pressure air for aircraft use and emergency electrical
and hydraulic [ower. This unit will be mounted on-
board the aircraft.

GASKET A plece or ring of rubber, metal, p.per, etc.,
placed around a piston or joint to make it leak proof.

GAUGE A measuring Instrument. Also spelled gage.

GO -NO-GO GAUGE A key like piece of metal used for measuring
clearances between polints.

CRAVITY 1-The force that makes a body, i1f free to rmove,
accelerate toward the center of the earth. 2-A G-force
due to acceleratifon and deceleration.

GROUND AIRCART A device consisting of a ».nall gas turbine engine
used to provide hot, high-pressure air for starting
the aircraft engines and ground checking the air
conditioning system.

GKROUND CHFCK To check or Inspect an airplanc or piece of equipment
on the ground before it becomes airborne. 6

GROUND COOLING EIECTOR Forces engine bleed air out of a nozzle to create a
low pressure area in the heat exchanger ram alr exhaust,
that draws cooling ram air across the heat exchanger.
See jet pump.

GROUND SUPPORT EQUIPMENT The equipment required to maintain and care for an
aircraft while on the ground.

S A garment containing a number of bladders for covering
parts of the body below the chest, designed to
inflate automatically to the exact pressure to prevent
or retard the pooling of blood below the heart during
exposure to abnormal G forces. Aiso callzd anti-
bLlackeout sult and anti-G suit.

~-H-

HEAT EXJHANGER 1-In alrvraft air conditiqning, a device or sysiem
whereby heat is transferred from the hot engine bleed
air to the ram air, thereby cooling the engine bleed
alr. 2-TIn a more general senne, any device such as
a water radfator.

12
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HANG FIRE

HIGH PRESSURE OXYGEN
EQUIPMENT
HIT KIT SPOT WELDER

HORIZONTAL STABILIZER

HYPEROXIA

HYPERVENTILATION

HYPOXTA

ICING

IGNITER PLUG

IGNITION HARNESS

[GNITION SYSTEM

INCONEL

iNDICATOR

INDICATOR, RATE OF
(HANGE

TNNER LINER

[*OBARTC PRESSURE

LI
Pertaining to cartridge starters; an abnormal delay
between the actuation of the ignitor and the establish-
ment of the ba‘anced burning pressure of the
cartridge during a €artridge start,
)

\
A kind of aircraft oxygen equipment designed to
withstand a re]ativclx high internal gas pressure.

A portable welding ma¢hine that can be u d to
repair mctal foi1l duct insulation.

The horizoutal component of an airplane's enpennage
extending on both sidas of the fuselage.

Excess of oxygen in the body.,

Over breathing; excessive loss of carbon dioxide
from the blood.

Oxygen deliciency in the blond, c¢2lls or tissues.
-1~

The act or process of atmospherir moisture freezing
upon the surfaces of an aircraft; the condition
in which this phenumenon takes place.

A spark ;Jug used to 'gnite the fuel mixture in a
combustion heater

A system or assembly of wires, together with any
shielding or conduits inclosing them, for conducting
electric current to the igniter plug of a combustion
heatsr.

The electrical system which supplies the spark for
the combustion of fuel i1n a c.nbustion heater.

(A trademark name) A nickel, chrome, and iron alloy
designed for corrosion resistance at feirly high
temperature.

An Instrument or devire,

Indicates the rate of pressure change in the cabin or
cockpit of an aircraft.

The inner shell of g combustion chamber ince.ted to
diffuse the compressed air ir the chamber and
maintain an efficient fiame pattemn,

Having the a0 barometric jressure,
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ISOBARIC RANGE

JET PUMP

JET NOZZLE

KINETIC

LABYRINTH SEAL

LAMINATED METAL

1 ANDING FLAP

1AW OF HFEAT TRANSFER

LFAK TLST

LIMIT SWITCH

1 INULD

LOW PROSSURE OXYGEN
EQUIPMr NT

] &

AM R TLR

Applicable to aircraft pressurization; a raunge of
altitudes where the atmospheric pressure in the
cockpit is held at the same pressure regardlews of
the atrcraft altitude.

_J_
A device that will create a l-w pressure area in the
ram air outlet of a heat exchanger which will draw

additional ram air across the heat exchanger. See
ground cooling ejector.

A nozzle producing a jet of 1liquid or gas. An
exhaust nozzle for the escape of gases.

~-K-
Pertaining to or due to moetion.
_L._

A carbon seal used in refrigeration packs of aircraft
air conditio: ing systems.

Metal coasisting of two or more metal plates bonded
securely together.

A flap used especially to slow an airplaie down
for landing.

Heat always travels from hot to cold.

Tests made in various manaers to determine the
existence and location of leaks.

A scapy solution used to determine the existence
and location of leal in an oxygen system.

On valves; a switch that is actuated when the open
or closed limits of a valve are reached.

A substance, like water, neither solid nor gaseous,
_hat flows freely and conforms to the shape of a
container.

A 1ignid measure. Approximately 34 ounce
q P y

A kind of alrcraft oxygen equipment designed to
function at a relatively low internal gas pre=sure.

Short for ltabiicating oil,
M-
Uwed to uw 1sure abwotute wud dittercatial pressures,

ta




MASTER SWITCH

@6 MATTER

MERCURY BAROMETER

METAL ¥*OTL INSULATION

MINIMUM TEMPERATURE
CONTROL SYSTEM

MISFIRE
MICRON

fODULATING VALVE

MOISTURE SEPARATOR

©

NACFLLE
NEGATIVE G

NIMENCLATURE

~

PPLaN

P

NOZLLE
NULL
NULL (MDICATOR
@
\¥
O

ERIC
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The main switch that will control the starting and
stopping of the «ntire system.

Anything that has weipght and occupies space.

A barometer using mercury as the sensitive element
for measuring atmospheric pressure.

An insulation wrapped aroudl hot air ducts to minimize’
the heat loss from the ducts, prevent damage to the

structure and equipment adjacent to the ducts, and
prevent injury to personnel coming in contac with
the ducts.

An aircraft toaperature control system designed to
prevent the temperature of the refrigerated air from
petting too Tow.

Pertaining to the cartridge starter, the failure of
the cartridge of a cartridge starter to ignite.

frasurement of size used in rating filters.

A valve that, as part of a cabin temperature «ontrol
systems, varies 1its position to maintain the
temperature at a constant point.

A device used to remove nolsture from an aircra t
alr conditioning system.

~N-

A separate streamlined inclosure on an airplane for
sheltering and housing something.

A G-force exerted upon the homan body acting . om
the foot to hen

A set of sys. 5 «. names or symbols given to items
of suppiv and en 1, ~ent, or to other variously
identifiabie r} ing os o ceans of classification and
identification

A du o t. orgh which a liquid or guas 1¢ directed,
desiznea » lnc case the velodity of the liquid
or pis.

A condition existing when 2 winioum inbalance signas
is -eceived from a bridge . irenit., [he bridge circuit
is at balanrce,

Acenter cale a4 ceter conns cted aoross g bridge circuit
and umed to indicate vhether the bridge (ircuit is at
balance.

159
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O-RING SEAL
OIL COOLER
OIL DIPSTICK
OIL FILTER
OIL LEVEL

OPEN WG<K ORDER

ORIFICE

OUT'SIDE AIR TEMPERATURE

OVERRUNNING SPRAG CLUTCH

B

OXYGEN

OXYGEN BOTTLE

OXYGEN LACK

OXYGEN MAS".
OXYGEN STATION

OXYGEN TENSION

-0-

A synthetic rubber seal made in the shape of the letter
0 that is used to prevent leaks.

A kind of a radiator in the lubrication system of
an aircraft for cooling the lubricating oil.

A dipstick for measuring oil in tanks or similar
containers.

A device used to remove foreign matter from the oil
before it reaches the areas to be lubricated.

The level in a urit or component at which oil must
be carried for proper lubrication.

A work order or job that has not been completed.

An opening; mouth or outlet of a tube, cavity vent.
A calibrated circular hole used to regulate flow.

The temperature directly outside the aircraft (ambient).

Part of an aircraft starter that transmits the torque

of the turbine only in one direction, therebyv preventing
the aircraft engine from driving the starter after

the enginc starts.

A chemical element, occurring free in the atmosphere O
as an odorless, colorless, tastelesc gas and also in
combination in other suhstances. It can be compressed

to a liquid state. ’

A metal bottle designed to held oxygen for breathing
at high altitudes.

A condition of scarcity or absence of oxygen in the
atmosnhere, as at high altitudes, or in a confined

space unsupplied by cxygen.

A mask that covers the mouth, nose, and lower face,
used in inhaling oxygen from a tank or bottle.

A place or point in an aircraft where an oxygen
mask can be attached to the oxygen supply system.

The faculty of oxygen at a given pressur~ and a given
amount to extend itself into the cells of lungs or
into the blood or tissues of the body.

16
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PACK PRI'SSURE LIMITER

PERIODLIC DOCK

PERTODIC INSPECTION

PHILLIPS SCREW

PHILLIPS SCREWDRIVER

PISTON ENGINE

PITOT-STATIC TUBE

PLENUM CHAMBER

PNEUDRAULIC

PNEUMATIC

POSITIVE G

PRECOOLER

PREFLIGHT INSPECTION

PREHEA: ER

PRESSURT

PRESSURE, ABSOLUTE

/85

A pneumatically actuated type unit designed te
regulate the airflow giong to the air conditioning”
system.

~-p-

A dock for the periodic inspection or overhaul of
an aircraft or engine.

An inspection repeated either at regular intervals of

calendar time or in reference to certain equipment
after it has been used for a given number of times.

A holding screw having a special head with two slots
which cross cne another and are deeper at the cuenter
than at the ends.

A cross tipped screwdriver; to be used with a
Piillips head screw.

A reciprocating engine, especially an internal-
cumbust ion reciprocating engine.

A tube arrangement, which, when inserted into a
moving air steam measures impact pressures and
static pressures.

An air chamber opening into the compressor chamber on
certain turbojet or turboprop engines where air is
collected for the compressor.

Of or pertaining to mechanisms or devices that work
by both pneuma-ic and hydraulic action.

1-Mechanisms, devices, or tools worked by compressed
air or other gases. 2-Also used to designate
associated devices as In pneumatic compressor.

A G-force exerted upon the human body acting from
the head to the feet.

A device used to initially cool the engin» bleed air.
1-A regular procedure followed by a ground crew

each time or each day before a particular aircraft is
flown. 2-A regular part of the periodic inspection
made before the aircraft is given a flight test.

A devire for warming up something before use.

Amount of force distributed over cach unit of area.
FExpressed in pounds per square inch (psi).

Pressure measured In reference to zero pressure.
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PRESSURE, ATMOSPHERIC The pressure exerted by the carth's atwosphere. Under
standard conditions, at sea level, atmospheric pressure
is 14.7 ps"a or 0 psig.

URESSURE ALTIMETER An altimeter that measures and indicates altitude by @
means of differences +*n atmospheric pressure.

RESSURE ALTITUDE 1-A simulated pressure altitude in a low pressure
chamber. 2-either indicated pressure altitude or
calibrated precsure altitude.

'RESSURE BREATHING The breathing of oxygen or other suitable gases i
through a special svstem or apparatus at a pressure
in excess of the ambient pressure. )

SRESSURE CABIN 4 pressurized cabin,
PRESSURE DEMAMD ©xYTEN A kind of low pressure oxygen equipmeant that functions
EQUIPMENT either as demand oxygen equipment or as continuous

pressure breathing.

PR1.SS.~E GAUGE A geage or instrument that measures pressure, or is
actuated by pressure. oK
r(SSURE RATIO A ratio between two pressures as e ratio between

the inlet and outlet pressures i a compressSor.

PRLSSURE. REGULATORS Devices which establish the working pressures in a

system and maintains them at that point. e
FRESSURE SUIT A parment designed to provide pressure upon the body

so that ! respiratory and circulatory functions may

continue normally.

PRESSUKE SWITCH 1-Composed of a sealed case with an air iniet
connection, diaphragm assembly, and double set of
electrical contacts. Air pressure against the d.achragm
operates the el. :rical contacts. 2-A switch activated
by a given ambient pressure.

PRESSURE, TEMPRRATURE, & As pressure increases, temperature increases and
VOLUME RELATIONSHIP volume decreases.

PRESSURIZATION The term usea to designate the pressurizing of
atrcraft cabins to a lower altitude. ’

PRESSUFIZE To produce and maintain in a cockpit, cabin or
compartment of an alircraf* gn air pressure
higher than tne ambient atmospheric rressure,
in order to compensate feor the lowcred pr ssures
at high altitudes.

pUMP, OIL Supplies pressurized oil for lubrication purnoses,

4
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PYROMETER Precision measuring instrument for temperature
indications.

O N

QUADRICYCiE LANDING GEAR A landing gear consisting of four scparate wheel
units.

QUICK DISCONNECT FITTING A pipe or electrical fitting ia an aircraft designed
for ready disconnection and connection.

-R-

RADIAL FLOW COMPRESSOR A centrifugal compressor in which air 1s drawn into a
rotating impeller axially, being discharged radially
at the circumference of the impeller at high velocity
into a diffuser, where velocity is reduced resulting
in conversion of kinetic energy into pressure energy.
RADIATION 1-The act or process of radiating or the state of being
radiated; also, that which is radiated. 2-The combined
process of emission, transmission, and absorption of
radiant energy.

RAM The forward motion of an air scoop or air inlet through
the air.
RAM AIR SCOOP A scoop extended into the air stream to provide an
’ emergency source of ram air for ventilation of the
@ crew compartment of the airplane.

RANKINE SCALE A temperature scale that uses Fahrenheit degrees, but
makes the 0 degree signify absolute zero (degrees R).
The freeziig point of water on the Rankine Scale is
491.69°.

REDUCTION GEAR A gear assembly between a powered shaft and another
shaft, by which the latter shaft is driven at a lower
rpm than the powered shaft.

REED AND PRINCE A trade name for a kind of screwdriver having a blunt
SCREWDRIVER tip and a cross shaped cross section at the top.
REGULATION The act of governing, controlling, or directing; or

the state of being controlled or directed.

REGULATOR A device that regulates the flow or pressure of a
1lquid gas. )

REGULATOR, CABIN PRESSURE A device that controls cabin pressure by controlling
the amount of pressu ized air leaving the cabin.

REGULATOR, CANOPY SEAL A device that regulates air pressure for pressurizing
the canopy seal.

19
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REGULATOR, AIR PRESSURE A device that establishes the working pressure of an
air operated system and hdlds it at that point.

REGULATOR, CABIN A device vperated either electrically, electronically, @ .

TEMPERATURE or pneumatically provided to maintain cabin temperature ~
at a predetermined setting.

RELIEF VALVE A safety valve used to relicve cxcessive pressure.

RUPTURE DISC A metal disc installed in an air conditioning, fire

extinguishing, or oxygen system that will burst when
pressure becomes too high.

_—S—
SEAL A device to prevent leakage of liquid, gas, or air. 3
SEALANT A sealing compound. )
SEAT, VALVE That part of a component which forms the seal between

the housing aid the valve when the valve is in the
closed position. iy

SIGHT GAUGE Used to observe the condition of a fluid in a system N
or component. .

SOLENOID A coil of insulated wire wound in the form of a spring
’ or on a spool. A solenoid uses DC or AC fc. 1ts
operation.

SOLENOID Q?LVE A valve actucted by a solenoid.
SPRING LOAB@D Held or driven under spring pressure.
SQuUI1B 1-Any of various small size explosive devices.

2-Specifically an electrically detonated explosive
charge in a thin walled metal container. -

-
¥

STATIC AIR PRESSURE Static pressure exerted by alr upon an object
especially by the air of the atmosphere as in a pitot-
sgatic tube.

STATOR In machinery, a part that remains fixed in relation t8

a rotating part.

STATOR BLADE A blade or vane that remains fixed with respect to a
rotating blade.

STRUT, ENGINE Any rigid structure that protrudes from a wing, fuselage,
or other surface of an aircraft to support an cngine.

SUBASSEMBLY A unit or element of a major assembly, consisting
of two or more separate parts asscmbled together.
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SuMp

SWINGING CATE DUCT
SUPPORT BRACKLETS

SWITCH, DIFFERENTIAL
PRESSURE iy
SWITQH, PRESSURE

SWITCH, THERMAL

TACHOMETER

TECHNICAL ORDER

TECHNICAL ORDER KIT

TEMPERATURE
TEMPERATURE, AMBIENT
TEMPERATURE SELECTOR

TEMPERATURE SENSING
ELEMENT
TEST SET

TEST STAND

THERMAL COMPENSATOR

' o 1§89

A reservoir at a low point in a fuel or lubrication
system where the liquid is collected and stored.

Brackets mounted in the leading cdge of the wings to
ailow a pivot actlon to take place durlng expanslon
and contraction of the ducts.

An electrical switch actuated by differential
pressure.

An electrical switch that is opened or closed when a.
specified pressure is applied to it.

An electrical switch made of bimetallic contacts
that will open or close in response to the
temperature it senses.

_T_ -
T .
An instrument that indicates in revolutions per minute
the rotational speed of a unit. .

An AF publication that gives specific technical
directions and information with respect to inspection,
storage, operation, modification, and maintenance

of given AF equipment.

A kit consisting of the tools or parts necessary
to use or maintain a piece of equipment as prescribed
in an AF TO.

Degree of hotness or coldness measured on a definite
scale.

The temperature of the air surrounding the object under
consideration.

A device used by the crew members to select the
temperature to be maintained in the cockpit or cabin.

A te-nerature sensitive resistance that is part of the
balance bridge circuit and senses the temperature
changes that tak. place in the cabin or the duct.

A set of equipment used to test system operation and
locate frults and troubles in the systems maintained
by this career field.

A strong stationary stand on which the component part
of the systems found in this career field are tested
for operation,

A device installed in the ducts of the bleed air
system to allow for linear growth of the duct caused
by thermal expansion of the duct.

21
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THERMISTOR

THERMOCOUPLE

THIERMUSTAT, MERCURY

TOLERANCE COMPENSATOR

TORQUE
'ORQUE WRENCH

TRICYCLE LANDING
GEAR

TURBINE

TURBINE COMPRESSOR

TURBINE AND FAN
ASSEMBLY

TURBINE WHEEL

TURBOJET ENGINE

TURBOPROP ENGINE

 to keep it from overspeeding.

A small resistor in which the resistance varies over a
wide range with temperature.

A connection or junction of two pieces of dissimilar é
iotals which produces a current when heated.

An apparatus consisting of a glass tube and metal
contacts in whichi mercury rises and falls as it

expands or contracts {rom changes in temperature. This
unit is used to rcgulate temperature in an aircraft cabin,

A device installed in ducts in the bleed air system
to improve the necessary adjustments in duct lengths
due to duct and aircraft tolerances.

A movement that produces or tends to produce rotation,
twisting, or torsion.

A wrench designed to disengage when the torque required %
to turn a bolt or nut increase beyond a certain point. -

A three wheel landing gear in which no tail wheel or
tail skid is used, normally consisting of two main
wheels with an auxiliary wheel forward.

A mechanical device that spins in reaction to an
airflow passing over or across the vanes.

A combination of a turbine wheel and a compressor
wheel mounted on the same shaft. The compressor -3
used to raise the temperature and pressure of the &
air passing through it and put a load on the turbine
The turbine cools the
air applied to it by rapid expansion and by converting
heat energy to mechanical energy. This unit is the
cooling unit found in some aircraft air conditioning
systems.

An expansion type couling unit used in some aircraft ;
air conditioning systems. The fan is used to put a y
load on the turbine and draw ram air across a heat
exchanger. The turbine cools the air applied to it by i
rapid expansion and by converting heat energy to mechanical
energy .

A wheel or disc equipped with blades or vanes designed
to spin in reaction to an air flow passing over or )
across the vanes. ,

A type of jet engline that uses a gas turbine
to drive an air cunpressor and engine accessories. 1

A turbojet engine designed to drive a propeller by
vransmitting power thiough a shaft.
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UNPRESSURIZED RANGE

VACUUM
VACUUM PUMP

VALVE

VALVE, AIR CONDITION
SYSTEM SHUT OFF

VALVE, ANTI-G SUIT

VALVE, BLEED AIR PRESS.
REGULATOR & SHUT OFF

VALVE, BUTTERFLY

VALVE, BYPASS

VALVE, CO2 DIRECTIONAL

VALVE, CO2 TRIGGER
RF.LEASE

VALVE, CO, QUICK
RELEASE DISCHARGE

VALVE, FLOW CONTROL &
SHUTOFF

VALVE, RAM AIR

VALVF, SAFETY RELIEF

191

~U-

Applicable to aircraft pressurization, the range
of altitudes where both the aircraft altitude and
cabln altitude are equal,

-V-

A reduction of pressure below atmospheric pressure;
usually stated in inches of mercury.

A pump for exhausting a system. A pump designed to
produce a vacuum in a closed system or vessel.

Any device such as a swirling plate, hinged 1lid, plug,
or ball through which the flow of gas or liquid may
be checked, stopped, started, or regulated.

A device used to stop and start the flow of engine
bleed air to the air conditioning system.

A device that regulates the pressure going to the
anti~-G suit and stops aad starts the air flow going
to the suit.

A device that starts and stops the flow of engine
bleed air gZoing to the air conditioning system and
regulates the pressure.

Usually a round type valve with an upper and lower
bearing.

A passage for air to go around a unit.

Used on aircraft fire extinguisher installations to

direct the CO2 to the desired engine.

Used on portable CO2 fire extinguishers to start and

stop flow of CO2 at will,

Used on CO2 fire extingulshers to release the C02;

this valve, once opened, will be held open constantly
and cannot be shut off.

A device used on some aircraft air conditioning systems
that operates as both a shut off valve and an air flow
control valve.

Allows air to enter the cabin directly from the outside.
A valve designed to relieve the pressure from a

vessel or system whenever the pressure exceeds the
setting of the valve.
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VALVE, SLIDING GATE

VALVE, SPOON

VALVE, WATER SEPARATOR
BYPASS

VALVE, VACUUM RELIEF

VAPOR

VAPORIZE

VARTABLE AREA NOZZLE

VELOCITY

VENTILATION

VENTURI

VENTURI TUBE

VOLATILE
VOLATILITY

VOLUME

WALK AROUND OXYGEN
BOTTLE

WARNING LIGHTS

N

Used In low pressure systems; conslsts of a plece of
metal that slides to open or close the opening in
the duct or valve.

Usually a round valve with 2 upper bearings and no @
lower bearing.

A pneumatically operated valve that opens when the i
water separator becomes plugged or frozen to allow |
conditioned air to bypass the separator and enter the i
cockpit area.

Applicable to aircraft pressurization; a valve that
prevents cutside atmospheric pressure from exceeding
inside the cabin pressure. Valve will open to allow
high outside pressure to equalize the pressure inside.
Any substance in its gaseous state.

1-To convert something into a gaseous sthte, as through
spraying or heating a liquid. 2-0f a liquid to go into
a gaseous state.

A nozzle the opening of which is a variable size.

1-Speed. 2-Speed or rate of motion in a given direction
and in a given frame of reference.

The process of moving air through the cabin area. é

1-A venturi tube. 2-A device used to control the flow
of air in an air conditioning system.

A short tube with a constricted throat which, when placed
in a fluid flow parallel to the flow, brings about an
increase in flow velocity at the throat with a consequent
reduced pressure within the fluid at the throat.

Easily passing away by evaporation.

The quality or property of a liquid for evaporating.

Amount of space included by the bounding surface of an
object.

-W-

A carry around oxygen bottle.

A system of lights that illuminate to give the pilot
warning of a malfunctioning system.
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WATER BOILER

WATER SEPARATOR

WICK

WING ROOT

(93

A'type of heat exchanger that uses water as the cooling
agent; heat energy 1s transferred from the engire blced
air to the water causing the water to boil and ‘evaporate.

A device in an aircraft air conditioning system designed
to remove the water condensed in the air as a result of
refrigeration.

Pertaining to a turbine used for cooling; allows oil to
flow to the blanket by absorption.

The very base of an airplanes wing, where it jolns and
is faired into the fuselage.




SECTION III. ELECTRICAL TERMS DEFINITIONS I?ﬁ/

A-C Generator

Adjustable Resistor
Admittance (Y)

Air Gap

Alnico

Altemating Current (AC)

Alternation

Alternator
Alternator, Three-Phase

Ammeter

Aumpere (Amp, IA)

Ampere~Hour (AH)

Ampere~Hour Capacity

Ampere-Turn

Amplification

-A-

Rotating electrical machine, generally known as an
alternator that converts mechanical power into
alternating current.

Resistor vhose resistance can be changed mechanically.

The measure of the ease with which an alternating
current flows in a circuit.

The space becween any two iron or steel elements in a
magnetic circuit.

An alloy of iron with aluminum, nickel and cobalt
having magnetic prooerties such that it can be used
to produce an extremely strong magnet with relatively
small mass.

Current periodically changing direction and constantly
changing magnitude.

A term used to signify that part of the change in an
alternating current during which it rises from zero
to maximum and back to zero again. Half of one
complete cycle.

An alternating current generator.
Produces 3 voltages 120° apart.

An instrument for measuring current, with a scale
graduated t.o read directly in amperes.

A praccical unit of current. The amount of current
flowing through one ohm resistance at the pressure
of one volt.

A current of one ampere flowing for one hour. Term
used in rating storage batteries.

The amount of current a battery can provide for one
hour. Theoretically, a battery rated at 100 ampere-
hours will furnish 100 amperes for 1 hour, or 50
amperes for 2 hours, or 5 amperes for 20 hours.

The magnetizing force produced by one ampere of
current flowing through one turn of a coil in an
electromagnet.

A process whereby a small fluctuating signal voltage
or current is stepped up to a value many times greater
than 1ts original strength.
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Amplification Factor (u)

Amplifier

Amplitude
Augle
Anode

Apparent Power (AP)

Armature

Arc

Armature Core
Armature Reaction

Atom
Attraction

Attomatic Circuit
Breaker

A vacuum tube rating indicating the maxirum increase
in signal strength which can be provided by a given
tube. It is the ratio of a small plate voltage change
to a small grid voltage change which would produce the
same change in plate current.

A device used to increase the signal voltage, current
or power. It is generally composed of a vacuum tube
and associated circuits called a stage. It may contain
several stages in order to obtain a desired gain.

The maximum value of the displacement from the zero
position.

The space between intersection lines; the ratio
between the arc and the radius of the arc.

A positive electrode, such as the plate of the
vacuum tube.

The product of source voltage and source current in
an alternating current circuit. Expressed in volt-
amperes.

As applied to:
Motors or DC Generators — It refers to the movable

or rotating part, consisting essentially of coils of
wire around an iron core.

Alternators - The circuit which contains the
conductors that have the IMF induced in them and
that are in series with the load.

Relays - The moving portion of a magnetic circuft.
A discharge of electricity through a gas.

Assembly of laminations forming the magnetic circuit
of the armature.

Reaction between the magnetic flux of the armature
and that of the main magnetic field.

One of the minute particles of which the universe is
composed; a natural group of electrons, protons and
reutrons. s

The force that tends to make two objects approach each
other. Attraction exists between two unlike magnetic
poles and between two unlike static charges.

Device that automatically opens a circuit, usually
through electromagnetic means, when the zircuit
exceeds a safe value.
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Autotrans former

Average Value

Back llectromotive Forre

Bailast Resistance

Barrier Layer

Battery

Bias

Bias Resistor

Bimetallic

Bleeder

B-power Supply

Bonding

Breadboard

Breakdown Voltage

196

A transformer having one continuous winding. A part
of this winding is used for both the primary and
seconcary coil.

That value obtained by adding unit values and dividing
the sum by the number of units. The average value for
half a cycle of AC is .635 times the maximum or peak
value.

-B-

The counter EMF of any system is the effective EMF
within the gystem which oppuses the passage of current
in a specified direction.

A steadying resistance used to 1imit variations of
current in a circult.

Surface cf contact between a metal and semiconductor.
It acts as a rectifier of alternating currents.

A device for converting chemical energy into
electrical energy.

A {ixed voltage, usually negative, applied to the grid
of a vacuum tube so that it operates along a certain
portion of its characteristic curve.

A resistor, placed in grid, cathode or plate circuit,
which supplies a grid bias proportional to current
passing through it.

Always made up of two unlike metals.

A resistance connected in parallel with a power-supply
output to protect equipment from excessive voltages

if the load is removed or reduced, to improve the
voltage regulation and to drain the charge remaining
in the filter capacitors when the unit is turned off.

Power source which supplies positive voltage for other
electrical devices.

Connecting the metal parts of the aircraft with flexible
conductors, so that all parts will have the same
voltage or potential.

In electronics, an arrangement in which components
are fastened temporarily to a board or chassis for
experimental purposes.

1. Voltage at which an insulator or dielectric
ruptures.

2. Of a semiconductor diode, the voltage measured
at a specified current in the breakdown region.
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Bridge Circuit A network in which the output indicating device or the
. load 1is bridged across intermediate points of the two
parallel elements acress which the input voltage is
applied.
Bridge Rectifier Full-wave rectifier with four eltements connected in o

bridge so that direct voltage I8 obtained from one
palr of opposite junctions when alternating voltage
is applied to the other pair.

Brush A netal or carbon block used to make contact with a
rotating or vther moving part in an electrical circuit.

Bus Bar Heavy metal bars used to carry current. The wires of
several circuits may be connected to one bus bar or

one terminal.
_C-

Calibration Process of comparing an instrument or device with a
standard to determine its accuracy or to devise a
corrected scale.

Capacitance (C) That property of a system of conductors and
dielectrics which permit the storage of electrical
energy in an electrostatic field between the con-
ductors; unit of measurement {s the Farad.

Capacitive Reactance (xc) The opposition which a condenser offers to AC or
pulsating DC. It is expressed in ohms.

Capacitor A system consisting of two conductors of considerable
surface separated by a comparatively thin dielectric,
thus possessing an appreciable capacitance. An
electrical device or unit designed especially to
have the quality of capacitance (condenser).

Capacity See capacitance.

Cathode (K) Negative, or the electron emitting electrode of a
vacuum tube. &

Cell A single unit capable of serving as a DC voltage

source; also a single rectifier unit.

Dry Cell - Composed of an outer shell of zinc, an
electrolyte of paste and a carbon rod in the center.

Primary Cell - Commonly called "dry cell," battery
that cannot be recharged due to a ncu.eversible
chemical reaction that takes place between the plates
and the electrolyte when the cell is in use.
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Secondary Cell - A battery cell that can be recharged
by reversing the current flow through the battery.

€S; Wet Cell - A case containing lead coated plates and a

Yiqula electrolyte.
Characteristic A distinguishing trait, quality or property.

Ch.rge The act of oupplying electrical energy to a metal
object, A condenscr ovr a storage battery. When an
object has more electrons than normal, it has a
negatlve charge. When it has less electrons than
normal the object has a positive charge.

Charged Bodles Buodies with an excess or deficlency of electrons.
Choke Coil A coil used to impede the flow of pulsating current
or alternating current by means of its self-
inductance.
Circuit a closed path usually including a source of vol:iage. !
Circuit Breaker An automatic switch which opens a circuit under
abnormal conditirns such as an overload. It also
may be 'trioped" or opened by hand.

Circuit Diagram Schematic drawing of the electrical connections of !
6 a device.

Coll A number of turns of wire wound on an lron core or a
rumber of turns of wire wound on a form of insulating
material.

Coll, Toroidal A coil wound in the shape of a doughnut.

Cold Cathode A type of cathode which does not require heat to

emit electrons.

Collector In a transistor, an electrode through which a primary
flow of carriers leaves e interelectrode reglon.

Collector Junction In a transistor, a junction normally biased in the
high resistance direction, through which the current
car be controlled by the introduction of minority

carriers.

Collector Rings "Sliprings" - a contact ring for making connection
through brushes between a windirg on a rotating part
of a machine or apparatus and an external circuit.

Commut ation The process of converting alternating current which

flows in the armature of a DC generator to DC.
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. 4 Commutator A drum buiit up of insulated segments connected to the

- armature wipdiug of a generator or motor to or from
which current is taken by the brushes.

Commutator Ripple Small periodic variations in voltage and current @
output of a DC generator caused by passage of
brushes over individual commutator segments.

Conmponent A fuactional part of a subsystem or electrical
circuit which is essential to the operational
completeness of thbe subsystem of circuit.

Condenser See capacitor.

Conductance (G) The ecase wich which a conductor pass~s crrrent. The )
reciprocal of resistance. Exprer . hms.

Conductor Any material which possesses an appreciable

proportion of free electrons ahd therefore permits
"a current to pass.

Contact Part of an equipment designed to touch a similar
part to permit current to flow, or designed to break
this union to cause current Lo cease.

Contactor A device for repeatedly establishing and inter- 1
rupting an electric circuit.

The property of having a complete or continuous

- Continuity
: electrical path.

Control Grid (G) The electrode of a vacuum tube, other than a diode,
upon which the signal voltage is impressed in order
to control the plate current.

Control Panel A panel, open or closed, where switches, rneostats,
meters, etc., are installed for controlling and
" protecting electrical machinery.

Copper-oxide Rectifier A metallic rectifier made of alternate layers of
one cr more discs of copper cn copper-oxide.

Core . .Magnetic material placed within a coil to increase
the lagnetic intensity of the magnetic fie'..
' Magnetic material inside a relay or inductor coil
- windinq.

Coulomb (Q) A quantity of electricity; the number of electrons
passing a point, in a given conductor when one
ampere flr's for one second.

5? Counter Electromotive A voltage (CEMF) induced in a ccil o: conductor of

Force opvosite direction to the applied voltage.
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Curtent (1)

Current Limiter

Cycle ( ~ or ¢)

D'Arsonval Movement

D-C Generator

D-C Resistance

Deenergize

Delta

Density

Depletion Layer

Dielectric

Dielectric Constant

Diode Tube

Direct Current (DC)

Direct Current Generator

‘Discharge

4
o0

Movement Jf electrons as measured in amperes.

An electrical device used to 1limt the current flow
in a circuit.

One complete set of recurring events which takes
place periodically.

~-D-~-

The mechanism of a permanent-magnet-moving coil
instrument.

(See Direct Current Generator).

Opposition to the flow of direct current offered by
a circuit or body.

To stop the flow of current in a circuit, or remove
the voltage in 2 circuit, as by opening a switch.

Method of connecting the stator windings in a 3 §
motor o~ generator.

Concentration of anything; quantity per unit volume.

In a semiconductor, a region in which the mobile
carrier charge density is insufficient to neutralize
the net fixed charge density of donors and acceptors.

A nonconducting material.

A numeral which describes the effectiveness of a
dielectric. It compares the capacity of a condenser
using dielectric with that of an otherwise identical
condenser using air as a dielectric. Air has a
dielectric constant of one.

A two~element tube having cathode and plate. Used
mostly as a rectifier. A diode allows electrons to
pass in only one direction, from cathode to plate.

Current which is constant in uirection.

Pulsating DC -~ Current which varies or fluctuates in
value, but flows in only one direction.

Rotating electrical machine which converts mechanical
power into D-C power.

1. Release of stored up energy. 2. In a storage
battery, the conversion of the chemical energy of the
bactery into electrical energy.
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Dropping Resistor

Effective Current

Effective Value (RMS)

gffective Voltage

Electrical Charge

Eleccrical Degrees

Electricity

Electrode

Electrolyte

Electrolytic Capacitor

Electromagnet

Eldctromagnetic Fleld

Resistor used to decrease a given voltage to a
lower value.

-E~

That value of alternating current which will cause
the same effect as a glven value of direct current.
It is equal to .707 times maximum or peak value.

The value of AC which has the same effect as the
corresponding value of DC. For a sine curve the
effective value 1s .707 times the mgximum value.

That value of alternating voltage which will cause
the same effect as a given value of DC voltage.
It is equal to .707 times maximum or peak value.

The quantity of electricity on (or in) a body is the
excess of one kind of electricity over the other kind.
A plus sign (+) indicates that the positive is in
excess. a negative sign (-) indicates that the
negative is in excess.

A measurement of time in an electrical cycle. One
degree = 1/360 of a cycle. At 60-cycle frequency,

1 degree = 1/21, 600th of a second. The actual

length of time represented by the amount of electricity
produced and shown in electrical degrees with respect
to mechanical degrees and time.

A form of energy due to the separation and independent
movement of certain ps .3 of atoms called electrons.

A solid conductor by which a current passes tc or from
a liquid or gas to another solid conductor of different
material.

The liquid or chemical paste which 1s used between the
plates in a battery or dry cell.

Capacitor which is comprised of two plates separated
by an electrolyte. Under the action of the applied
DC voltage, a fiim of hydrogen gas is formed on one
plate, and it is this film which is the electrolyte.
This type of construction makes 1t possible to
concentrate large vaiues of capacitance in relatively
small space. .

A magnet produced by the flow of an electric current
through an associated coil.

Fleld of influence which an electric current produces
around.the conductor through which it flows. Magnetic
field resulting from the flow of electricity.

N
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Electromotive Force
(enf)

Electron

Electron Drift

Electron Emission
Electron Theory
Electrostatic
Electrostatic Charge
Electrostatic Field

Element

Emitter
Emitter Junction

Energy

%92rgize

»
Y
K

Excess Electron
”~
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Electromagnetic Induction Production of a voltage in a coil due to a change in
the number of magnetic lines of force passing through

the roil.

That force which tends to cause an electric current
or electron flow by producing a difference of

potential.

The elementary charge of negative electricity.
Actual movement of electrong in a definite direction
through a conductor during current flow, as contrasted
from transfer of energy from one electron to another
by collision.

The liberation of electrons. As from the cathode
of a vacuum tube.

The theory which explains all electrical phenomena
by the independent movement of electrons.

Pertaining to electricity at rest, such as charges
on an object.

Elecéiic charge stored on a capacitor or oa 4n
insulated body.

Fleld eof force between two electrically charged
bedies.

1. Substaence, in chemistry, that cannot be divided
into simpler substances by any means ordinarily
availsble. 2. Of a semlconductor device, any
integral part of the semiconductor device that
contributes to its operation.

<. a transistor, a region from which charge carriers -
that are minority carriers in the base are injected
into the base.

Tn a transistor, a junction normally biased in the
low-resistance direction to inject minority carriers
into the base.

The capacity for performing work. Energy of motion
1s kinetic energy. Energy of a stationery or static
form is called potential endygy. Energy cannot be
created or destroyed but may change its form.

Supply puwer necessary to provide normal ard
effective operation. !

An electron introduced into a semiconductor by a donor
1mpurity and available to promote conductios.. .An
excess electron is not required to complzate the bond

structure of the semiconductor.
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Excltation

Exclter

External Resistance

Farad (f)

Field (Electric or
Magnetic)

Field Coil
Field, Differential
Field Distortion

Field of Force

Field Pole

Field Windings

Filament
Filter

Fixed Bias or Grid Bias

€

Fixed Capacitor

-
Excitation of an alternator is the resultant of the
magnetic lines from the exciting source and magnetic
lines of force set up by the load current through the
armature.

A direct current generator supplying current for
excitation of one or more other machines.

Resistance that is connected externally between the
terminals of a battery or other power source.

-F-

The unit of electrostatic capacity. A condenser
possessing the capacity of one farad will allow one
coulomb of electrons to flow upon its plates when
the potential of one volt is applied for one second.

A term used to indicate a region where magnetic or
electrostatic forces are exerted.

A suitable insulated winding to be mounted on a field
pole to magnetize it.

Field which has the series and shunt coils connected
to oppose each other.

Undesired shift in the fields between the N and §
pole due to CEMF in the armature windings.

Term used to describe to total force exerted by an
action-at-a-distance phenomenon such as gravity upon
matter, electric charges acting upon electric charges,
magnetic forces acting upon other magnetics or
magnetic materials.

Magnetic material on which field coils may be mounted.

The coil of an electromagnet used to supply the
magnetic field in motors and generators.

Tre wire through which current is sent in a vacuud
t se or a light bulb to utilize the heat given off
due to the current flow.

Any system of inductance, capacitance and resistance
which is used to smooth the pulsations of DC from a
‘rectifier or commutator.

A bias voltage of constant value, such as one
obtained from a battery, or other DC power supply.

Capacitor having definite capacitance value that
cannot be adjusted.
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Fixed Resistor Resistor having a definite resistance that cannot
be adjusted.

6 Flow Passage of electrons (a current) through a conductor
or through space between electrodes.
Fluvrescence Light given off as a result of clectron bombardment.
Flux ( ¢ ) A general term used to designate collectively all
the electric or magnetic lines of force in a region. -
Flux Density The number of lines of force per unit area.
Force (F) That which tends to change the state of rest or

motion of matter.

Forward Current Current which flows upon application of a forward
voltage.
Forward Direction In a semiconductor diode, the direction of lower

resistance to the flow of steady direct current.

Free Electrons Electrons which are not bound to a particular atom,
and ure free to move under the influence of an
electric field.

Frequency (f) The number of complete cycles which an alternating ‘
EMF or current executes in one second. Generally,
Q the number of recurring events in a given period
of time.

Frequency - = # of poles X RPM
2 60

Frequency Meter A meter used to indicate the number of cycles per
second of an altemating current.

Full-Wave Rectifier Rectifier arranged so that current is allowed to
pass in the same direction to the load circuit during
each half cycle of the alternating current supply.

Fuse A wire strip or bar of metal désigned to melt or to
interrupt the circuit when a predetermined current
is exceeded.

-G-

Gain ‘ Ratio of output to input voltage, current, or power,
usually expressed in decibels.

Galvanom-ter A D'Arsunval-type meter used for measuring or
indicating extremely small electric currents. Its
scale usually indicates relative deflection, and
the actual current, voltage or charge value must be
calculated.
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Generator A machine for the conversion of mechanical energy
into electrical energy.

Graph Pictorial presentation of the relation between two @
or more variable quantitles, such as between an
applied voltage and the current it produces in a
circuit.

Grid A tube element in the form of a metallic mesh or
screen through which electrons pass under control
i of a potential applied to the grid.

Grid Bias See fixed bias.

Grid Current The current passing to or from a grid through the
space inside a vacuum tube; measured in the input
circuit.

Ground A connection, intentional or accidental, between an

electrical circuit and the earth, some conducting
body, or chassis serving in place of the earth.

Grouné Potential Zero potent.al with respect to grcund or earth.

Crounded Connected to earth or to some conducting body which
serves as earth.

Growler Test equipmert used to check motors and generators
for opens, shorts and grounds. ‘
-H-
‘Hal f-Wave Rectifier A nonlinear device used to rectify alternating current

into direct current. Only one-half of the input cycle
is rectified, the output being a pulsating direct
current,

lleat Sink A device for the absorption or transfer of heat away
from a critical part or parts.

Heater (H) ) An electric heating element for supplying heat to an
indirectly heated cathode.

Henry (h) ~ The unit of inductance. A circuit has an inductance
B of one henry when the current, changing at the rate
of one ampere per second, induces one volt CEMF.

Hertz (Hz) A unit of frequency equal to one cycle per second.

Hole A mobile vacancy in the electronic valence structure
of a semiconductor which acts as « positive charge
with a positive mass.

Hole Current The current in a semiconductor associated with apparent '
positive charges designated as holes. '
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Horizontal

Horsepower (hg)

Horseshoe Magnet

Hydrometer

Hypotenuse

Hysteresis

Hysteresis Loss

Impedance (Z)
Impurity

Impurity, Acceptor
Impurity, Donor
Induced

Induced Current

Induced Elect romotive
Force

Perpendicular to the direction of gravitf.
direction of, or parallel to, the horizon.

A unit of electrical power equivalent to the amount
of power in a mechanical hoursepower. Electrically,
one horsepuwer equals 746 watts.

Permanent magnet or electromagnet bent in the shape
of a horseshoe or having a U shape so as to bring
the pole together.

Connected, alive, energized; pertains to terminal
or any ungrounded conductor. Not grounded.

An instrument used to determine the specific gravity
of the liquid of a storage battery; hence, the state
of charge of the batte

The side opposite the 90° angle of a right triangle.

Magnetic hysteresis occurs when a magnetic stbstance
is subjected to a varying magnetic field and is due
to intermolecular friction which 1s a form of power
loss in electromagnets in the form of heat, generally
a lag. Dielectrics are also subjected to a varying
electric field causing heat in the dielectric.

Power loss in an iron core transformer or other
alternating current device due to a magnetic
hysteresis.

..I_
The total opposition, measured in ohms, offered to
passage of alternating current by the resultant of
resistance and capacitive and inductive reactance.
An atom in a crystal which is foreign to the crystal.
An imperfection that is chemically foreign to the
perfect crystal.

In semiconductors, an impurity which may induce holes.

In semiconductors, an impurity which may induce
electronic conduction.

Produced as a result of exposure to the influence or
variation of an electric or magnetic field.

Current due to an induced voltage.
The electromotive force induced into a conductor due

to the relative motion between the conductor and the
magnetic field.
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Inductance (L)

Induction,

{
ndu¢tion Motor
PR

Inductive Circuit

Inductive Reactance (KL)

Inductor

In Phase

Input

14

The physical property of a circuit which tends to
oppose a change in current flow.

Magnetic Induction - When a material is placed in a
magnetic field it has magnctism induced into it.

Self-Induction - The production of a counter-
electromotive force in a conductor when its own
magnetic field collapses or expands with a change
in current in the conductor.

Mutual Induction — (Transformer Action) - As current
is varied in a conductor, a second conductor parqllfl
to the first will have an EMF induced into it. “\\

Note: The more nearly parallel, the greater the
EMF induced. If the conductors are at right angles
no voltage will be induced.

\

Electromagnetic Induction - (Generator Action) -
When a conductor and a magnetic field have relative
motion, a voltage is induced into the conductor.

A voltage is induced if either the conductor or the
field is moved. The conductor must be moved other
than parallel to the lines of force.

AC motor-rotation achieved by reaction of main
magnetic field ahd the magnetic field of the induced
current in the rotor. \\

Circuit containing a greater "amount of inductive
reactance than capacitive reactauce.

The opposition to the flow of alternating or
pulsating current caused by the inductance of a
conductor. XL is measured in ohms.

A coil. A wire lying in an armature slot and forming
part of a coil. That part of a wire which moves in
a magrnietic field and in which an electric current

or pressure is induced. The careless practice of
using the word conductor for inductor shovid be
avoided.

Describing a c:~djtion in which two or more
fluctuating components such as an AC voltage and
current attain maximum values simultaneously in the
same direction.

1. Current, voltage, power, or driving force applied
to a circuit or device. 2. Terminals or other places

where current, voltage, or power, or driving force
can be applied to a circuit or device.
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Input Transformer
Instantaneous Value
Insulated Wire

Insulation

Insulator
Intensity

Interlock Switch
Internal Resistance
Interpole

Inverter

Ion

Ionization

Ionize

IR Drop

IZR Loss

Iron Core Coil

Iron Loss

| 208
Transformer used to transfer energy from a voltage
source to the input of a circuit or device.

The value of an ‘alternating voltage or current at a
given instant of time,

Conductor covered with a nonconductive material.

A material which has a sufficiently high resistance
to permit its use for separating one electrical
circuit or wire from others.

A medium which will not conduct electricity.
Relative strength of electric or magnetic energy.

Safety switch which deenergizes voltage when doors,
access covers or other openings are opened.

Resistance within a cell or battery to the flow
of current.

Placed between the main field poles of a DC motor
or generator to reduce field distortion.

A device which chafiges DC to AC. It consists of an
AC generator driven by a DC motor.

A "charged" atom or molecule. One that has fewer
or more electrons than normal.

The process whereby a substance becomes ifonized.
Utilized in a gaseous tube go take advantage of the
good current carrying characteristics of the fonized
gas. Present when insulators break down.

To make an atom lose an electron. The atom which
loses the electron becomes a positive ion, the
gaining atom is a negative ion. E

Voltage drop produced across a resistance R by the
flow of current I through the resistor.

Power loss in transformers, generators, connecting
wires, and other parts of a circuit due to the flow
of current through t' e resistance of the conductors.

Coil in which iron forms part or all of the magnetic
core, linking its windings.

Power loss occurring in iron cores of electric
machines, coils, transformers, etc., due to hysteresis
and eddy currents.
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Jack

Joule

Kilo (K)

Kilovolt-Amperes (KVA)

Kilowatt (KW)

Kilowatt-Hours (KWH)

Lag

lLagging Current

Laminated

Laminated Core

Law of Charges

Law of Electromagnetic
Induction

Law of Electrostatic
Charges (Coulombs Law)

-J-

A connecting device to which a wire or wires of a
circuit may be counnected. 6

A unit of energy of work. In electricity, one
watt-second.

-K-
One thousand.

Volt amperes divided by 1,000. One KVA equals
1,000 volt amperes.

Watts divided by 1,000. One KW equals 1,000 watts.

A measure of the consumption of electrical energy.
The unit of electrical energy equal to 1,000 watts
being consumed for one hour.

P -L-

0f two alternating electrical quantities of the
same frequency the one that reac*»s a particular
cyclic point later is said to lag the orher. This
lag 18 expressed in electrical degrees.

Current flowing in a circult which lags voltage
applied to the circuit.

Made of thin layers.

The core of an armature, transformer, etc, built up
of stamping of sheets of iron which are insulated
from each other to reduce eddy currents.

Like ¢harges repel; unlike charges attract. s

(Faraday's Law) Electromotive force induced in a
circuit 1s proportional to the change of the flux of
magnetic induction linked with tb~ circuit. When
the change in flux linkage is caused by motion,
relative to a magnetic field, of a conductor forming
a part of an electric circuit, the electromotive
force induced in the circuit is proportional to the
rate at which the conductor cuts the flux of °
magnetic induction.

Force of attraction or repulsion between two charged
bodies concentrated at two points in an isotropic
medium is proportional to the produce of their
magnitudes and 1s inversely proportional to the
square of the distance between them.

’
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Law of Magnetism
Lead (Material)

@ Lead (Theoretical)

Leading Current
Leak age

* Left ~-Hand Rule

('I" Lenz's Law

Linear

Line Drop
Lines of Force

Line Voltage

Load

.voltage that produces it.

Like poles repel; unlike poles attract. éZ/C)
A term given to a wire or conductor.

Of two alternating electrical quantities of the
same frequency, the one that reaches a particular
cyclic point first is said to lead the other. This
is expressed in electrical degrees.

Current that reaches its maximum value before the

Term used to express current loss through imperfect
insulators.

For generators, stretch the thumb and first finger
of the left hand at right angles to each other in
the same plane and the second finger at a ninety
degree angle perpendicular to the plane of the thumb
and first finger. For a conductor in a generator
armature, when the thumb indicates the direction of
magnetic lines of force the second finger indicates
the direction of electron flow. For a motor the
right hand rule 18 used. For a current carrying
wire, 1f the fingers of the left hand are closed
around the wire so that the thumb points in the
directioa of electron flow, the fingers will be
pointing in the direction of the magnetic field.

Whenever an induced current is produced by any
motion, current will flow in a direction such that
mechanical forces will be produced which oppose
the motion.

Applied to meter scales, having equal graduations.

Voltage drop existing between two points of a power
line due to resistance.

Imaginary lines to indicate the direction and
intensity of a magnetic or elactrostatic field.

3
Voltage level of the main power supplied to equipment.

1. Power consumed by a machine or circuit in
performing {ts function. 2. Resistor or other
impedance which can replace some circuit element
temporarily or permanently removed. 3. Power that
machine or apparatus will deliver. 4. Device
used to absorb power and convert it into the desired .4
useful form. 5. Impedance to which energy is being w_
supplied. 6. Power consuming device connected to a
circuit.

43




atl “

l.oss

Magnet
Magnetic Amplifier

Magnetic Circuit
Magnetic Field

Magnetic Flux

Magnetic Flux Density

Magnetic Lines of Force

Magnetic Pole

Magnetic Saturation

Magnetic Shield

Magnetism

Magnetomotive Force

Majority Carrier

Matter

€

Amount of electrical attenuation in a circult, or the
power consumed in a circull component. 2. Fnergy
dissipated in accomplishing useful work; usually
expressed in units of watts.

-M-

A magnetic material which has the property of
attracting or repelling cther magnetic substances.

A device using one or more saturable reactors to
control the field strength of a generator.

”»
The complete path of magnetic lines of force.
Space in which magnetic lines of force exist.

The total flow of magnetic lines of force through a
magnetic circuit.

Mggnetic field intensity measured in oersted.

Imaginary lines used for convenience to designate
the direction in which magnetic forces are acting
as a result of a magnetomotive force.

The part of the magnet where the lines of force
enter or leave the iron and where the forces of
attraction and repulsion are concentrated.

The point of magnetization in an electromagnet where
an increase in current causes only a very small
increase in magnetism.

Sheet or core of iron, enclosing instruments to
protect them from stray magnetic fields by providing
a convenient path for the magnetic lines of force.

The property of the molecules of certaln substances,
as iron, by virtue of which they may store energy

in the form of a field of force and is due to the
motion of the el ons in the atoms of the substance;
a manifestation §f energy due to the motion of a
dielectric field ‘of force. R

That force which produces magnetic flux; measured

in ampere-turns.

~ In semiconductors, the type of carrier constituting

more than half the total number of carriers. The
majority carriers may be either hoMas or electrons,
depending on the construction of the semiconductor.

Anything which has weight and occupies space.

b
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l Maximum Value The greatest instantaneous value of an alternating
current or voltage.

@ Maxwell Centimeter-gram-second electromagnetic unit of
magnetic flux. It is equal to one oersted per
square centimeter, or to one magnetic line of
force.

Meg or Mega A prefix meaning one million times.

Megger High range ohmmeter usad for measuring insulation
resistance value¢ or other high resistances.

Megohm (MO) A large unit of resistance; equal to one million
ohms.

Mica A nmineral used for insulating purposes because of
high dielectric strength and resistance to high
temperatures.

Micro ( u» ) A prefix mecaning one-millionth of; designated by the
Greek letter Mu.

Microfarad ( u f) Practical unit of capacitance; one millionth of a
farad.

Micro-Micro (u u ) One millionth of one millionth.
‘ Milldi A prefix meaning one thousandth.
Milliammeter A meter calibrated in milliamperes.

Milliampere (ma) A unit of current equal to one-thousandth of an
ampere.

Minority Carrier In semiconductors the type of carrier constituting
less than one half of the total number of carriers.

Molecule The smallest particle of a substance which can exist
and still retain all of the characteristics of that
substance.

Molecular Theory of Assumption that each molecule of matter is a separate

Magnetism magnet and that in ferromagnetic materials these

magnets all line up with their magnetic poles pointing
in the same direction when the material 1s magnetized.

Motor A machine which converts electrical energy into
mechanical energy.

Motor Starter A device for protecting electric motors from excessive
current while they are reaching full speed.

Mu, Permeability, amplification factor, prefix micro. -~
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Mutual Induction
N-egat lve

Negative Blas

Negathe Temperature
Coefficient

Network

"~

Neutron
Nonlinear

N-P-N Transistor

N-P Semiconductor

Nucleus

!I
{
* -

Ohmic Va. ie

'Ohmmeteg

Sce induction (mutual).
_N_

A term used to descsibe a terminal or point that has
more clectrons than normal; such as the negative
terminal of a battery.

A bias placing a negative charge on some tube
element in respect to another tube element. Usually
making the control grid negative in respect to the
cathode.

Temperature coefficient expressing the amount of
reduction in the valuve of a quantity, such as
resistance per degree of increasing temperature.

Special type of electric circuit which cannot be
classified in terms of series and parallel parts.

The small particle of an atom having no electric
potential.

In meters, a term used tc express unequal graduat ions
in the meter scale.

A traasistor which consists of a thin slice of P-type
semi condustor material sandwiched between two layers
of N~type semlconductor.

~

See crystal diode. \

Central part of the a*om which makes up most of the
weight of the atom.” An atomic nucleus is made up of
two kinds of fundamental particles, proions and
neutrons. It has a positive charge equal to the
number of protons 1t contains.

-0-

The unit of electrica’ resistance. It is that value
of electrical resistance through which a constant
potential difference of 1 volt across the resistance
will maintain a current flow of 1 ampere through the
resistance.

Resistance in ohms.

An instrumcnt used for measuring the resistance of a
circuit.




Ohm's Law

Ohmmeter Zero Adjustment

¥
vpen Circuit

*0scilloscope
5

Qut-of-Phase

Out put

Overload

Overload Relay

Oxidation

Parallel Circuit

Parallel-Series

Part

Peak

~\ AlY

The current in an electrical circuit is directly
proportional to the electromotive force in the
circuit. It is the fundamental law of electrical
circuits and 1s true of all metallic circults and
most circuits contalning an electrolyte resistance.
The most common form of the law is E = IR, where E is
the electromotive force, I i3 thd current flow 1in the-
circuit, and R is the resistance of the circuit.

Potentiometer or other means provided to compensate

for the reduction of battery voltage with age in an
ohmmeter.

1. Condition of an electrical circuit caused by the
breaking of continuity of one or more of the conductors
of the clircult; usually an undesired condition.

2. Circuit which does not provide a complete path

for current to flow.

An instrument for showing, visually, graphical
representations of waveforms encountered in .
electrical circuits.

Having wavetorms that are of the same shape but do
not pass through correspgonding values at the same
instant.

1. Current, voltage, power, or a driving force
delivered by a circult or dewice. 2. Te nals or
other places where current, voltage, power, or other
driving force may be delivered by a circuit or device.

Condf tion where the load 1s greater than the rated
load of a device.

A device wnich opens a circuit when the current
exceeds a specified level., -

The che ical process of combining with oxygen, often
by exposure to air.

-p- B

An electrical circuit which has two or more paths
for current to return to its source.

Circuit in which two or more parts are connected
together in parallel to form parallel circults and in
which these circuits are then connected together in
series so that both methods of connections appear.

A mechanical unit which cannot readily be subdivided
such as a tube, resistor. S
Maxifum instantaneous value of an alternating
qumtity.
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Pentode
Period .

Permanent Magnet

Permeability

Phase
Phase Adapter

Phase Difference
gﬁfﬂetwork

Plate (P)

Plate Voltage

P-N-F Transistor

Polarity

Pole Fiece
Polyphase
Positive

Posjtive Temperature
Coefficlent

\of force, as compared to air.

‘semlconductor between two layers of R;type

A five-el ment tube.
Time required for the completion of one cycle.
A magnet not dependent on a current for magnetization. @

The ability of a material to conduct magnetic lines

)

The fraction of a cycle that has lapsed since a
voltage or current has passed through a given
cyclic point.

A devi:e containing a coil and a capacitor for
changing single-phase current into three-phase
current.

The relation between two sine’wave quantities of the
same frequency as to time that they pass a given
cyclic point on their respective sine waves. The
amount of time 1is expressed in electrical degrees.

Network of three impedances, two across the line

and a third inserted in one line between the first

two. Connected in such a manner as to resemble the . -
Greek letter pi. n

See anode.

The DC voltage applied between the.plate and cathode Q
of a vacuum tube.

A junction transistor formed by a slice of N-type

semiconductors. .

e
1. Condition of an electrical chicuit by whick the
direction of current flow can be determined. Usually
applied to batteries or other direct voltage sources.
2. Two opposite charges, one positive and one
negative. 3. Quality of ..aving two opposite
magnetic poles, one North and one South. -
Piece of ferromagnetic material forming one end of a
magnet and shaped so as to control the distribution
of the magnetic flux in the adjacent medium.

Having more than one phase; as in three-phase.

A term used to describe 2 terminal having fewer
electrons than anoiber.

qgaracteristic of a device or substance in which the
resistance of a substance increases when the

temperature increa<es. \'
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Potential
f %ﬁh\ A

Potential Barrier

?

N ’Potential Difference

Potentiometer

. A
- Power \

Q{ \(ngr Factcr (PF)
[ o . l

\Power.Supply

, <
[
Po:é} Transformer
’
1

Primary

Primary Current

Primary Volitage
Proton
Pulsating Direct Current

Pulsating Voltage

' Pulse

s

“

Difference in voltage between two points of aal
circuit; frequently one is assumed to ground (zero

potential). Generally expressed in volts. ~-

Region in which the eleciric potential is such that

moving electric charges attempting to pass through

it encounter opposition and may be turned back.

Algebraic difference between two points or individual
potentials. Voltage existing between two points.

A resistor which has a movable contact arm which can
be set at any point of the resistor. The applied
voltage Is connected to the fixed end terminals of the
resistor, and the output circuit is connected between
the movable contact and one of the fixed terminals.
Rotating the movable contact varies the proportion

of the total voltage which is applied to the output
circuit..

Time rate of doing work or expending energy. In
electrical systems, the basic unit is the watt.

The ratio expressed in percentage of actual power
consuned in an AC circuit over apparent power.

Source of electrical energy required for normal
operation of any electrical device or system.

Transformer used to change the supply voltage to the
various higher and lower values required for a
system operation.

The first, in eiectrical order, of two or more
coupled circuits, in which a change in current
induces a voltage in the other or secondary circuit;
such as the primary winding of a transformer. The
primary is usually connected to the source of power.

Current flowing in the primary winding of a transformer.

Voltage applied to the primary windings of a
transformer.

The particle in the nucleus of an atom having a
positive charge. )

Current which varies in magnitude, but not in
direction.

Varying voltage, the variations of which take place
during regular intervals of time and may or may not
include changes 1in polarity.

A brief excursion of a quantity from normal; such as
a pulsating voltage.
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Pulse-per-second (pps)

Rate

Rated Output
Reactance (X)

Reactive Load

Reactive Power

Rectification

Pectifier

Regulator, Carbon Pile
Regulator, Reg Ohﬁ

Relay

Reluctance

-

.

The number oflpulses of a pulsating voitage in a
given length of time. Usually expressed as a
frequency of a pulsating voltage.

e

Measurement of movement per unit of time; e.g.,
rate of flow, climb, etc.

Output power, voltage, or current, etc., at which a
machine, apparatus, or device 1s designed to operate
under specified normal conditions.

The opposition offered to the flow of an alternating
current by the inductance, capacitance, or both in any
circuit. Measured in ohms.

Load having reactance, such as capacitive load or an
inductive load, rather than a resist’ive load.

Power given back in any circuit, by the collapsing
magnetic field of an inductive reactor; or by tk=
collapse of an electrostatic field of a capacitor or
capacitive effect, or the combination thereof.
Reactive power 1s generally expressed as volt-
amperes-reactive (VAR) because the term "power"
implies the expenditure of unrecoverable energy.

The process of changing alternating current to direct .
rurrent.

A device* for converting alternac.ing curreat to
pulsating or full-wave direct current. ‘
Full-Wave Rectifier - A device which uses both
positive and negative alternations of AC to produce

a direct current.

Half-Wave Rectifier - A device which converts AC into
pulsating DC by allowing current to pass during one
alternation of each AC cvciey

Device for controlling the voltage or current output
of generators.,

Varies resistance in the control windings of the
positive control mag amp.

An electromagnetic switch which permits runtrol of a
large cursent in one circuit by a much smaller
current flowing in a control circuit.

Oppositicon to flow of magnetic flux.
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Residual Magnetisnm

Reaistance (R)

Resfator

Resistance Wire

Resounance

Retentivity
Rheostat
Right Triangle

Ripple

Ripple Frequency

Rotor

Rotating Magnetic Field

Saturation

Saturable Reactor

Schematie Circuit

/8

The magnetism which remains in a material after the
magnetizing force is removed.

The oppositior o the flow of current caused by the
nature and physical dimensions of a conductor.

A circuit element whose chief characteristic is
resistance; used to oppose the flow of current.

Wire made of a metal or alloy having high resistance
per unit length, such as nichrome. Used in wire-
wound resistors, heating eiements, etc.

A circuit in which the inductive reactance and
capacitive reactances are equal . (In a circuit
whose inductive and capacitive elements are in
series, the total impedance at the resonant
frequency is equivalent to the DC resistance;

in a circuit in which the capacitive and inductive
elements are in parallel, the impedance reaches a
maximum value.)

Ability to hold magnetism.
A variable resistor.
A triangle which has one 90-degree angle.

Periodic fluctuation on a DC voltage which results
from incomplete filtering in a power rectifier set,
or from the bars of the commutator of a DC generating
machine.

The number of pulses or ripples per unit length of
time. It is used as an expression of the frequency
of a pulsating voltage or current.

The part of an electrical machine that turns or
rotates.

Name applied to the magnetic field in the stator of
AC motors.

-G~

In a vazuum tube the condition which exists when an
increase in plate potential does not increase electron
flow of the tube.

Magnetic core reactor in which a low value cf carrent
produces magnetic saturation of the core.

Circuit diagram in which component cxrts are
represented by simple, easily arawn syibors. UNay be
called a schematic.
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Screen Grid

Secondary Ceil

Secondary Emission
Secondary Voltage
Selenium Rectifier
Self Excitation

Self-Inductance

Self-Induction

Semiconductor

Semiconductor Diode

Series Circuit

Shell

Short Circuit

Shunt

Shunt Wound

Signal

\

A grid placed between the control grid and the plates.

It has positive potential less than the plate ana tends

to neutralize the capacitive effect between the control -
grid and the plate. L 6

The output winding of a transformer.

The emission of electrons from the plate due to the
bombardment of electrons from the cathode.

Voltage across the secondary windings of a
transformer.

Rectifier formed of discs of metal‘in contact with a
laver of metallic selenium. .

A generator that receives excitation power from
itself.

Induction associated with but one circuit.

1. Action in which a counter electromotive force is
produced in a conductor when the conductor's own
magnetic field collapses and expands with a change of
current flow. 2. Production of a voltage in a
circuit as a result of a varying voltage in the

same circuit.

Solid or liquid electronic condu(.:tor, with ‘
resistivity between that of metals and insulators.

A diode made of semiconductor materials.

Two or more units connected with only one path for
current through them.

A group of electrons supposed to form part of the
outer structure of the atom, and having a common
energy lievel.

A iow or zero impedance path between two points.
A type (i electrical trouble wherein the current
bvpasses the normal unit of resistance in the circuit.
A particular type of resistor designed to be
comected in parallel with an instrument to extend
its curren* range beyond the value for which the
instrument is already complete.

A motor or generator wound so that the armature and
field are in parallel.

Any transmitted electrical impulse.
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Silicon

Sine Curve

Sine of an Angle

Sine Wave

Slip

S1ip Rings

Solenoid

Space Charge

Speclfic Gravity

Spark

Squirrel Cage Windings

Static

Static Electricity

Stator

Step-Down Transformer

Step—~Up Transformer

430

Nonmetallic element which 1s a semiconductor used
in the manufacturing of transistors.

The graph obtained by plotting the sine of an angle
against degrees.

One of the trigonometric functions of an angle in
connection with a vright triangle; the ratio of the
side opposite the angle to the hypotenuse.

The waveform of pure alternating current showing the
buildup to maximum value and the falling off to zero
of both negative and positive altermations.

The difference between synchronous speed and actual
speed of the rotor of an induction motor.

Copper rings which complete a circuit to a rotating
member through brushes. May be used for either AC
or DC circuits.

A coil of insulated wire wound in the form of a
spring or on a spool.

A negative charge in a vacuum tube due to free
electrons which are not attracted to the plate.

The ratio of the welght of a glven volume of any
substance to the weight of the same volume of pure
water.

Flash due to an electric discharge through air or
some other dielectric material, taking place between
two or more electrodes.

Short circuited windings vith its conductors joined
by a continuous end ring.

Fixed, nonvarying, non-moving condition.

An electric charge caused by friction of two
dissimllar materials, generally found in nature.

A stator 1r the part of an AC generator or motor
which has the stationary winding on it.

Transformer in which the energy transfer is from a
high voltage winding to a low voltage winding or
windings,

A transforrer in which the energy transfer is from a

low voltage winding to a high voltage winding or
windings.
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Subatomic Particles
Switch (SW or S)
Switching

Symbol

Synchronization

Synch ronous

Synchronous Motor

Tank Circuit

Tap

Tapped Resistor

Terminal

Test Jack

Test Lead

Test Prod

Tetrgde

Thermionic Emission

¥
Particles wiich make up the atom. Proton, ncutron
and electron.

A device for closing, opening, or changing the
connections of a circuit.

Making, breaking, or changing the electrical
connections of a circuit,

In circult diagrams, a conventional sign, such as
a letter, a character, or an abbreviated word used
as a circuit part.

The process of bringing two or more AC units in
phase with each other. *

Moving in perfect time or step.

A motor which turns at the same speed as the
rotating magnetic field.

~T-

An inductor and capacitor in a parallel connected
resonant circuit. Since such a circuit has the
ability to store energy for a chort period of time,
it acts as a reservoir or tank.

A connection brought out of a winding of a transformer
at some point between its extremities, usually to
permit changing of the voltage ratio.

Wire-wound, fixed resistor having one or more
additional terminals along its length generally for
voltage divider applications.

A point to which electrical connections are made.

Appearance of a circuit or circuit element in jacks
for testing purposes.

Flexible insulated lead used chiefly for connecting
meters and test equipment to a circuit under test at
a test point.

Sharp m:tal point provided Wwith an insulated handle

and means for electrical connection tc a point under
test. It is used for making touch connections to é_
ctreuit,

A four-element vacuum tube.

The emission of electrons from a heated cathode in a
vacuum tube.
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Thermocouple
Thyratron

Toggle Switch
Torque

Transformer (T)

Transistor

Triode

True Power (Pt)

Turn Ratio

Vacuum
Vacuum-Tube Voltmeter

Valence

Valence Band

Variable Capacitor
Variable Inductor

Variable Resistor

) dd

A joint of two dissimilar nmetals acros§ which a DC
voltage is produced when heated.

A mercury vapor tube containing a grid by means of
which relatively high currents can be coatrolled.

A manually opcrated lever type switch.
A twlsting or turning force.

A device for transferring electrical energy from ore
circuit to another. It may step up the voltage and
step down the current or vice versa. In any
particular case the total energy transferred remains
the same, except for copper loss, eddy currents and
hysteresis.

Active semliconductor device with 3 or more
electrodes.

A three-element vacuum tube.

The power actually consumed in an AC circuit and

equal to IZR. Measured in watts.

The ratio of the number of turns In a primary f
winding of a transformer to the number of turns In\
the secondary winding.

i

An inclosed space from which practically all air has
been removed. (A perfect vacuum 1s not obtainable.)

(VIWVM) device utilizing the characteristics of a
vacuum tube for measuring voltages.

Measure of the extent to which an atom is able to
combine directly with other atoms. It is believed
to depend on the number and arrangement of the
electrons in the outermost shell of the atom.

The range of energy states in the spectrum of a solid
crystal in which lie the energies of the valence
electrons which bind the crystal together.

Capacitor whose capacitance can be varied from
maximum to minimum value by mechanical means.

Coil in which the inductance value can be varied by
mechanical means.

Wire-wound or composition resistor, the value of

which can be changed by mechanical means.
&\
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Variac

Varmeter

Vector

Vibrator

Yolt (v)

Voltage

Voltage Drop

Voltage Rating
Voltage Regulator

Voltage Sensing Coil

Volt-Ampere (VA)

Volt-Amp-Reactive -(VAR)

Voltmeter

X

Trade name for an autotransformer with & toroidal
winding with a rotating carbon brush, giving a
continuously adjustable voltage from zero to line
plus 17 percent.

Meter used to measure reactive power in an electrical
circuit. Measures volt-amp-reactive; measures all
of th2 volts of the circuit times all of the out-
of-phase amps or current.

A line which by length shows amount of a quantity
to scale and whose arrow represents direction or
angle of the quantity.

A mechanical-electr%cal device used to change a
continuous steady current into a pulsating current.

Unit of electromotive force or electrical pressure.
One volt is the preszure required to send 1 ampere
of curren: through a resistance of 1 onm.

Term used to signify electrical pressure. Voltage
is the force which causes current to flow through
an electrical conductor. Voltage of a circuit is the
greatest difference in potential between any two
conductors of the circuit concermed. <

~
A part of the applied voltage used up in a particular
part of a circuit. 1In a simple circult the voltage
drop across the unit of resistance would equal the
applied voltage.

The maximum sustained voltage that can be safely
applted to an electrical device withdut risking the
possibility of electrical breakdown.

A device used in connection with generators to keéep
the output voltage constant as load or speed is
changed,

Coil in the carbor pile regulator which senses and
compensates for a voltage drop.

The unit of apparent power in an AC circuit.

The unit of realtive power; the product of the out—
of-phase voltage and current.

Instrument for measuring potential difference or

voltage. It may he calibrated in volts, millivolts,
or kilovolts.
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@ Watt

Wattage Rating

Wattmeter

Wavelength

Weight

Winding

Wire

’ i Wire-wound Resistor

" Wiring Diagram’

Work a
ce v .Working Voltage
Wye

Zener Breakdown
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Practical unit of electrical power. It is the power
required to do work at the rate of 1 Joule per
second. In a DC circuit, the power in watts 1s
equal to the voltage multiplied by the curremt in
amperes. In an AC circuit, the true powver in watts
is the effective voltage multiplied by the circuit
power factor. (Note) 746 watts = 1 horcepower.

Rating expressing the maximum power that a device
can safely handle.

An instrument for measuring true power.
The distance between two gorresponding phases of two
consecutive waves ofhewnave train. It is usually

expressed in meters.

The force with which a body is attracted toward the
center of the earth by gravity.

One or more turns of wire forming a continuous coil
fotr a transformer, rotating machine, or other device.

So1id or stranded group of solid, cylindrical

"conductors having low resistance to current flow,

with any associated insulation.

‘Resistor utilizidg, as the resistive element, a length
of high resistive wire or ribbon wound on an
ﬁ?sulating form. " -

Drawing that shows electrical equipment and/or
component parts together with all the wiring that
connects this equipment and/or parts.

The result of .a force acting.against opposition to
produce motion and is measured in terms of the
product of the force and the distance it acts.
Voltage rating. In a capacitor it is the maximum
that the device can withstand under normal operating
conditions.

Method of connecting the stator windings in a 3 phase
motor or generator.

-2

In a‘semiconductor diode, a br¢ “down that is caused
by the field emission of holes . id electrons in the
depletion layer.
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aab FOREWORD

»Jhis programmed text was prepiged for use in the 3ABR42331 and
3ABR42334 Instructional Systems and was validated using students
enrolled in the subject courses.” At le:st 90 percent of the students .

achieved the objectives as stated. The average time required to
complete this text is 55 minutes.

OBJECTIVES
1. Select the safe work habits and procedures consistent with
shop and flight line safety.
2. Select general househeeping procedures which are consistent

with shop, flight line, and fire protection.
3. Select protective measures used against radiation hazards.

4. Select the protective measures used against high frequency
transmission equipment. ‘

5. Select the safety precautions that will be observed while
working around danger areas.

Note: The above objectives will be accomplished with a minimum
of 80% accuracy.

6. Select the protective devices used for protection from
high intensity sound without error.

7. Select the marking applicable to radioactive parts and materials.
INSTRUCTIONS

This programmed text presents information in small steps called
"frames.'" Carefully study each frame until you understand its contents.
You are 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 1is incorrect, read the frame
again and correct your error before going to the next frame. DO
NOT HURRY!

Supersedes 3ABR32531-PT-105, 3ABR4223U-PT-105, 3ABR32530-1-PT-803,
3ABR32632B-PT-202, 3ABR42132-PT-103, 3ABR42231-PT-106, 19 July 1973.
OPR: 3370 TTG
DISTRIBUTION: X

3370 TTGIC - 600; 1fVSR -1
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GROUND SAFETY
Frame 1

Most accidents don't just happen. They are cansed by unsafe
acts of people. Safety education is the most, effective tool in pre-
ver.ting these acts. Training is a particularly important accident
prevention coatrol; it gives each man a personal safety tool by
developing habits of safe practice and operation. The principal
objective ~ .ny safety program 1s to provide safe operating standards
for ground operations that will aid in eliminating accident-causing
sources.
)
2 U{
D@
w

—

}
|
‘ =

-

Check th:‘correct statement (s).
- 1. Most accidents are "man made"” and can be controlled.

2, Adequate safety education 1s the most effective way of
preventing "man made'' accidents.

3. Training usually is ineffective in preventing acclidents.

4. ' One pringipal objective of any safety p.ogram is to
— eliminate accident-causing sources.
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Frdame 2

Accident _evention is the responsibility of management personnel
such as commanders and supervisors. However, the person most responsible
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 mey re injured.

&“36%6 4@@5’?

WMﬁﬂﬁ.

’ /ﬂ,‘,,',’mﬂ%
\ ‘Sr. L

Check the correct statement(s).

. If you are invcived in an accident, you should ilways
blame your supervisor.

2. Being completely fumiliar with safe work nrocedures
does not insure against accidents.

BT\\\gfffjf 'Accident prevention is the respoﬁsibility of management
perc nnel.

4. ) You are responrsible for your safe wore habits.

Answers to frame 1:

1./

N

_“ 3. 4. v
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Frame 3

’ Accidents involving handtools™ are usually the result of misuse.
~Just because handtools are simple devices does not mean they can be
used safely by anyone with little or no training. Therefore, pre-
vention of accidents involving handtools becomes a matter of proper
instruction and adegquate training in safe working practices.

b

Check the correct statement(s).

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

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

¢ % 3. You should be taught handtool safety before using them.
4, The misuse of handtools 1is not a violation of safety
rules.

Answers to frame 2:




0
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Screwdrivers are probably the most commonly used handtool. They
are used for one purpose -- to loosea or tighten screws. If used for
other purposes, they are misused. Common misuses of screwdrivers are
as follow::

1.  punches. 4, prys' 7. wedges.
2, chisels. 5. nail pullers. 8. scrapers.
3. pinch bars. 6. hammers.

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

Check the correct statement(s)}.

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

2. Damaged screwdrivers must not be used.

3. Screwdcivers are designed for use on screws.

.

Answers to frame 3:

1. 7 2. 3. ¢ 4.
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/ Frame 5
Misuse of files presents a safety hazard because of sharp cutting
surfaces, tanged (pointed) ends, and.brittle metal. The following
safety practices will be observed when using files:

1. Do not use files without hanflles as pointed tangs can stab
or cut your hard,

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

3. Do not use a file for a pry bar. The tang end is soft and
will bend, while che body is hard and brittle atd may snap.

4, Never hamr r on a file. Remember, 8 file is brittle and may
chip, splinter, or snap, scattering sharp fragments.

5. 01d files should never be Yestaped into knives, chisels or
punches. They are too brittle to use for these purposes. Unexpected
breaks could be dangerous. - p

Check the correct stptement(s)1
1, You should not ude a file without a handle.

2., Files make good knives,

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

Answers to ‘frame 4: i *

1. 2. v 3.V
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Frame 6

3

Wrenches are frequently misused resulting in injury to personnel.
The following practices will be observed concerning their safe use:

1. Use a wrench of the correct size. A loose 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 a wrench as a hammer. To do so will weaken it.

1/ Do not use a pipe or other device on a wrench handle for
greater leverage. The wrench handle may snap and cause injury to
personnel.

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

6. Puli a wreach - 'never push it. Yocu can maintain your

balance easier by pulline,
Check the correct statement(s).

1. Wrenches are not dangerous, it is only their misuse that
is dangerous.

2. o ir a wrench jaw is cracked, it mdy as well be used
antil it breaks.

3. A wrench of the correet size, when used properly,
will not slip.

Answers to frame 5: .




233

Frame 7

Hammers should be kept clean and free of oil or grease which would
cause the handle to slip 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. This practice may damage
and weaken the handle and lead to an accident.

Check the correct statement(s).

1. Hammer heads should be kept greased to prevent rust,

2, You should never put oil on hammer handles.

3. You shoula ..ot tap work with the end of a hammer
handle,

Answers to frame 6:

1. v 2. 3. /
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Frame 8

The following safety rules apply to knives:

1. Keep knife blades sharp. Dull blades contribute to more

accidents than sharp blades.

Keep

that

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

3. Do nnt leave knives lying around where they may cause injury.
pocket knives folded {rlosed) 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 than sharp blades.

Knives may be used for many jobs other than cutting.

Answers to frame 7:




TR D AR TR

235

Frame 9

Punches and cold chisels will be kept free from grease and oil to
prevent slippage. Hold thece 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.

t_sromct

RUBBER

Check the correct statement(s).

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

2. Chisels cut better when the cutting edge is greased.

3. N Mushroomed punches should be dressed by grinding. $

Answers to frame §:

1. 2. Vv 3. v 4,
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Frame 10

Pliers and diagonal cutting pliers are often used around electrical
eéuipment. Electrical equipment.must be turned off when using these
tools on electrical ciicuits. 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).

-

1. Diagonal cutting pliers may be used on electrical circuits
only after the electrical system is turned off. -

2. You must not use pliers to loosen nuts./

3. You may use pliers on electrical equipment -when the
circuic is turned on if you wear rubber gloves.

Answers to frame 9:
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Unsafe grinding practice can result in many setrious injuries. In
addition to the shattecrproof glass shields, workers will wear protective
goggles or face shields while operating grinding wheels.  You must
never operate a grinder with the metal hoods removed. Tool-rests will
be adjusted to not more than one-eighth inch from the grinding wheel.

METAL HOOD —o,
SHIELD
MEDIUM WHEEL—"""7

TOOL REST

Check the correct statement(s).

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

While grinding large objects, you should remove the
metal hood.

@

Befrre grinding you must check the distance between
the grinding wheel and tcol-rest.

Answers to frame 1G:

1. ¥ 2. ¥
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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 bevused to blow dust from clothing or skin.
Pressures as low as 10' to 15 pounds'per quare inch can cause serious
injury to skin, eyes, ears, and penetrate the body. Horseplay with the
air hose will not be tolerated. Under no circumstances will compressed
air be directed toward & fello%’yorker.

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. N Ten pounds of afT pressure is too low to cause personnel
injury.

Answers to frame 11:

1. v 2. 3.V
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Frame 13
! Degreasing solvents are used to remove grease from parts. Some
of these agents are poisonous when in contact with the skin, taken
internally, or inhaled. Trichloroethylene, a nonflammable degreasing
solvent, 13 a narcotic and anesthetic material. An accumulation in
the body, due to prolonged exposure, can cause anemia and liver damage.
Use trichloroethylene 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. Frichloroethylene must not come in contact with the
“skin. )

2. You must not breathe vapors of trichloroethylene.

3. _ Trichloroethylene is not a hazard if skin exposure

is for short periods.

Answers to frame 12:

1. v 2. 3.
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Frame 14

Hernias, back strains, crushed hands and feet, and broken bones
may result from improper 1ifting. Lift from a squatting position with
the back straight. The legs should exert the primary lifting force

as shown in the "Yes" figure below.

SV Ny | QN

NNERENN 55 N :§“\-\\\\\\‘.

-

Check the correct stacement(s). ,J
1. When 1ifting, the back should be the main lifting force.
2. The figure on the left is an illustration of a workman -

e

lifting with the legs.

f/ ,‘ Rp——
Answers to frame 13: ///,
1. ¥ 2. v 3.
|
/
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Frame 15

You may think it impossible to rerember all the safoty procedures
wh.ile performing your daily work. However, it is not difficult to
remember that Air Force rules and instructions are written and publishe
tfor your use. Vou must use .hesc written rules, regulations, and
instructions as you perform your daily work. Do not rely upon your
memory when personnel safety is involved. If you perform your work
correctly by following written instructions, the possibility of accidents
will be reducad. Above all, never engage in horseplay and always use
common sense. Keeping these facts in miad will help you perform your
daily work in a s- a~« efficient manner,

No Response Required

Answers to frame l4:

e
~
‘\
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Frame 16 . .

’ r
Check the foflowing statemeuts that are correct.

i. Accidents are sometimes caused b, lack of safety training.
2. Each worker is airectlx>responsi-1e for his ¢wn safe

77777 werk habits. T e e
3. Learning to use handtools properly involves training in

safe use of pgndtools. =

4, Screwdrivers are handy tocl#® and should be used when cther
tools such as pry bars and chisels are not available.

5. ) . One hazard conncocted with misuse of files is possible
breakage due to brifgle meatal.

6. - If a nut is "frozen," you should tap the wrench handle
with a hamner. ’

. At .mer Qith a split handle shovld be used until you
can get a new hammer or replace the split handle.

-

8. When Ldttfné with a "nife, cut away from thg~body, not
toward it.- J/,
9. Nanger from mushrou.ea punches and chisels results from

possible hand cuts or flying cnips from the tool.
10. ’liers must not be used on bolts and nuts.

m. Grinding wheel tool-rests must be not r ‘e than o1 ~—eighth
) inch from the grinding wheels.

12, The principal object of any safety program is to aid in
eliminating accident-causing sources.

3. There is no special danger connected with the use of
compressed air for cleaning parts.,

14. The greatest danger in using trichloroethylene s the
extreme fire hazard.

15. You should 11ift with your l. &, not your back.
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N : ‘ HOUSLKEFPING AND FIRE SAFE1Y
Frame 17

’ Good housekeeping and accident prevention go together. Shops must
be kept neat and orderly. All persons myst cooperdte to keep their work
area clean, orderly, and,SAFt. Serious accidents could result from
tripping over trash, hardware, tocls or electrical power cords on floors.
Liquids spilled on floors produce slippery surfaces that are particularly
dangerous. Keep walking areas clear and clean.

Check the correct statement(s).

- ‘

.. Possible electrical s' : is usually the greatest hazard
re~ulting from power ls 1lying oa the floor.
2. If a tool is dropped on the floor, it should be picked
up immediately.
3. . 0il cn the floor is a source of accidents as well as
N r a fire hazard.
) ]

Answers to frame 16:

2. Y e 10. v 14,
3. /. /S § I N
4. 8. v 12. vV
19
Q 23‘1!)
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Frame 18

Tools must be stured in their proper place, either in the tool kits
or on special tools racks. Good habits concerning tocl storage and care
are essential to efficient and safe job performance. Keep all of your
tools in good condition. Cle«n, sharp, and well selected tools are the
mark of a professional systems specialist. Greasy tools used on oxygen
equipment Aare a sure way of causing an explesion and fire.

N\
s D

:é\‘ - s N
7 TRRRT

KEEP O AND GREASE AWAY FROM OXYGEN

No Response Required

Frame 1% ;

Lockers, cabinets, shelves, and drawers must™be kept neat and orderly.
These areas require constant attention as their contents are usually hidden
from direct vision. Heavy objects should be stored on bottom shelves
to lessen lifting or dropping hazards. DLrawers and cabinet doors should
not be left cpen as tney usually protrude into the walking area when
open.

Cteck the correct statement(s).

-

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

2. Drawers and cabinet doors should not be left open.

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

Answers to frame 17:
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’)Good housekeeping practices are essentifal to effective fire pre-
vention. Working and living areas must be kept clean and orderly as
accumulations of dust, trash, rubbish, and waste are sources of fire.
Every man shares the fire prevention responsibility within his working

ani living area.

, . SPTTN %
- oURSHOP | : }
: ‘ IS CLEEAN §

Kt 72 1."_

Check the correct statement(s).

You should not be ceoncerned with good or bad housekeeping

1. B
practices in your shop because that is the responsibility
of your supervisor.

2, L "Good housekeeping is concerned with cleanliness in the
work arcea.

3. Bad housekeeping practices may cause fires.

Ansors to frave 19:

1. v 2. Y/ 3.

4 .
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' Frame 21
Combustible trash must be placed in closed metal containers
that are plainly marked for such materials as shown in the figure
below. Lids must be kept closed. At the end of the day or shift,
these containers must be emptied or removed to a safe location out-
side the shop.

YES 2 oz8
Check the correct statement(s).
1. Noncombustible trash must be placed in closed metal
containers.
2. o You need not empty trash caus until they are full.
3. Metal trash cans with 1ids tightly clcosed may be kept

in the shop during working hours.

Answers to frame 20:

1. 2. ¥ 3.V

22 ;?52
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Frame 22

011 and paint soaked rags must not be placed i{n trash cans. Self-
closiag metal countainers will be used for this material. A separate
¢lased metal container must be used to store clean rags. Containers
»¢i1 be marked as shown in the figure Helow. Do not put oily and clean
g:;¢ in the same ~~ntalner. Care must be taken to prevent oil rags
froa bursting into flame through spontaneous combustion. Empty the ofl
ta3 containers, or place them in a safe location outside the building at
t*e end of each day or shift.

Check the correct statement(s).
1. Trash should nc* be placed in an oily rag container.
2. Clean rags, in their metal contalner, present a fire hazard
and shculd be removed from the building at the end of
the day or shift,

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

4. O1ly rags present a special fire hazard because of
possible spontaneous combustion.

Acswers to frame 21

L 2. 3. 7

l-—,
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Oils, paints, cleaning solvents or other volatile liguids must
be stored in closed metal containers-in designated areas outside of shop
buildings. A "safety can" with a flexible spout is a safe container for
flammable 1iquids such as gasoline and cleaning solvents. These con-

tainers are shown below.

2

G2
x ;
3"" gy

METAL CANS SAFETY CAN

» 030

Check the correct statement(s).

1. Flammable liquids must not be stored in the shop.

2. 0il does not evaporate rapidly so it may be stored in
. open cans.

3. Cleaning solvents will be stored in "safety cans."

Answers to frame 22:

1, ¢ 2. 3. 4, ¢

24
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Frame 24

0il, grease, and other flammable substances spilled on floors
will not only create fire hazards, but also slipping hazards. If
spills do occur, they must be cleaned immediately with noncombustible
absorbents such as sand. Floors will not be cleaned with flamma® le
liquids nor will these liquids be flushed into building plumbing
systems and floor drains,

Check the correct state