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PREFACE 

This y i d e  was prepared by Flight Stnndards Service. Federal Aviation 
-~dministration, to provide information to prospective airframe and pomer- 
plant mechauics and other persons intereited in the <,ertification of mechanics. 
I t  contains information ahout the rertificste requirements, application pro- 
cedures, and the mechanic w-ritteu, oral. and practical tests. 

This y i d e  supersedes AC 65-2A, Airframe and Poirerplant Mechanics 
Certification Guide. Revised 1968. 
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INTRODUCTION 
The requirements for a mechanic certificate and ratings, and the privi- 

leges, limitations, and general operating rules for certificated mechanics are 
prescribed in Federal .\viation Regulations Part 65-Certifica:tion: Airmen 
Other Than Flight Cre\~memhers. Any person who applies and meets the 
requirements is entit,led to a niechanic certificate. 

Briefly, the requirements for a mechanic certificate are concerned with 
age, language ability. experience. knorledpe, and skill. The sections of this 
guide explain the procedure for either srihst,antiatinp or demonstrating that 
each requirement has been met. 

The sections that deal x i th  the written test (to demonstrate knowledge) 
and the oral and practical tests (to demonstrate skill) describe the types of 
tests used and what they contain. The subject l i s t ing  and t,he sample ques- 
tions and projects should be helpful cluring preparation for the tests. 

Portions of the Federal Aviation Regulat,ions (FBR) concerning gen- 
eral eligibility and experience requirements for a mechanic certificate and 
ratings have been included. Since regulations are subject to amendment, 
applicants should be alert, for changes that may hare occurred since publi- 
cation of this guide. Change informntion may be determined by referring 
to the most recent F A R  Status Sheet mentioned in the Appendix, or by check- 
ing with an F A A  Flight Standards district office. The FARs have been 
organized and printed in eleven rolumes of interrelated Parts. Refer to the 
Appendix, F A R  Status Sheet, for information about the F A R  rearrangement. 

FAA Flight Standards district offices are listed in the appendix and 
each office serves the geographical area in which it is located. Applicants 
should contjact the most convenient office. 
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ELIGIBILITY REQUIREMENTS FOR CERTIFICATION 

Mec.lianic certificate requirements can be 
classified as general eligibility requirements, 
knorrleilge requirements. experience require- 
ineuts, and skill requirements. The following 
excerpts from FAX Part 65 pertain to eligi- 
hilitj  for ti mecliauir~ certificate and rntiirg(s). 

“!I 65.71 Eligibility requirements: general. 
( i t )  To be eligible for a meohanic certificate 

:ind associated ratings, a person must- 
(1) Be at lenst 18 years of age: 
12) Be able to read, write, spenk, and 

miderstand tlie English language, or  in the 
case of itn applicant who does not, meet this 
requirement and tvho is emploFed outside 
of the 1-nited States by t i  US.  air carrier. 
hnve his certificate endorsed ‘Valid only 
outside the United St.ates’; 

( 3 )  Flare psserl :dl of the prescribed 
tests within a period of 24 months: and 

( 4 )  Comply with the sections of this sub- 
Im- t  thnt tipply to the rating he seeks. 
( h )  .\ certificxted mechanic who applies for 

iiii ddi t iona l  rating must meet, the require- 
ments of s 65.7; and. within 11 period of 24 
rnonths. pnss the tests prescribed hy $ 8 65.75 
i~ud 65.79 for the additioilal rating sought. 

“5 65.75 Knowledge requirements. 
(n )  Each iipplicant for a. mechanic certifi- 

cate or rating must. after meeting the appli- 
cable experienre requirements of 5 65.77, pass 
:L written test c,overing the construction and 
n~nintenance. of aircraft appropriate. to the 
rating he seeks, the regulntions in this sub- 
part. and the applicable proyisions of Par ts  
4 3  and D1 of ibis chapter. The basic prin- 
ciples covering the installation and mainte- 
nance of propellers :ire included in the pom.er- 
plant test. 

(b) The applicant must pass each section 
of the test before :i.pplying for the oral and 
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prt~cticiil tests prescribed by 8 65.79. A report 
of tlie wit ten  test is sent to the iipplicant. 

‘$5 65.77 Experience requirements. 
Each applicant for a mechanic certificate 

or rating must present, either an a,ppropriate 
graduation certificate or certificate of comple- 
tion from a certificate,d aviation maintenance 
technician school or  documentary evidence, 
satisfactory to the A4dministrator, of- 

( a )  At least 18 months of practical euperi- 
wice wit11 the procedures. practices, materials, 
tools, uiurliine tools, nnd equipment generally 
used in constructing, mtiintnining, or altering 
airframes, or poxerplaiits appropriate to the 
rating sought: or 

(b)  .\t leut  30 montlis of practical euperi- 
enc0 ronrurreutly performing the duties ap- 
propriate to both tlie airframe and powerplant 
ratings,“ 

1 lie documentary evidence specified in 
$ 65.7; niay take any of mrious forms, s w h  
:is letters from present :cnd former employers, 
niilitxry service records. business records, etc., 
:IS long as the F.L\ inspector or advisor who 
rei-iews it is able to determine that the type 
;tnd aniouiit of experience meets the require- 
ments. 

“5 65.79 Skill requirements. 
E,acli :ippliciiirt for ii  mechanic certificate 

or rating miist piss an oral and a practical 
test on the rating he seeks. The tests cover 
the applirant‘s basic skill in  performing prac- 
tical projerts on the subjects covered by the 
written test for that rating. An a’pplicant 
far  a poxerplaut ratiug must shox his ability 
to  iniike sntisfactory minor repain to, and 
niiuor alterations of, propellers. 

“5 65.80 Certificated aviation maintenance 
technician school students. 

Whenever an aviation maintenance techni- 
cian school certificated under Par t  147 of this 
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chapter show to an FAA inspector that any 
of its students has made satisfactor? progress 
a t  the school and is prepared to take the oral 
and practical tests prescribed by 5 65.79, that 
student ma:- take those tests during the final 

subjects of his training in the approved cur- 
riculum, before he meets the applicable ex- 
perience requirements of 65.77 and before he 
pnsses each section of the \mitten twt pre- 
srribed by S 63.75." 

* '  
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THE WRITTEN TESTS 

The nrritten tests required for a mechanic 
certificate or rating can be taken at FA4A 
Flight Standards district offices and at some 
selected Flight Service Stations. Some Flight 
Standards district offices administer me- 
chanic written tests a t  special locations by 
prior arrangement, and some Flight Service 
Stations often administer mitten tests after 
the normal workday and on TTeekends. Con- 
tact the local FAA district office for informa- 
tion about time and place where tests are 
administered. 

Most FAA offices that administer written 
tests recommend that a n  appointment be made 
before the intended date of examination so 
that the xiinmnri;ite nersonnel v i l l  be on hand 

I I  I 

to Fire t h p  test- and  to assure that adequate 0 space is available. - 
.\ti applicant is expected to begin the writ,. 

ten test early enough to complete it within 
the time allotted and before office closing time. 
Fire hours each are allowed for the airframe 
~ n d  p o w q l a n t  tests. Applicants who have 
iiot prr!~~io,usly had their experience evaluated 
to determine whether they are eligible to take 
the test should allow additional time for this 
dete.rmination to be made. Those applicants 
found eligible for taking the written test but 
who are unable to take the test a t  that time 
and place may request the FAA inspector to 
issue an FAA Form 8060-7, Airman’s Au- 
thorization for Written Test. The completed 
form should be presented as proof of eligibil- 
ity when an applicant presents himself for 
testing at a later date. 

When eligibility to take the test is confirmed. 
t.he F24-k office will issue a test booklet, a blank 
answer sheet. and all the materials necrmary 
to take the test. The applicant i s  not required 
to furnish any test or reference materials, nor 
permitted to use or take notes during the test. 

The Airframe Mechanic and Powerplant 
Mechnnic written tests are separated into three 
sections. The sections of the airframe test are 
( 1 )  General1 (2)  Airframe Stmctures. and 
(8) Airframe Systems and Components. The 
sections of the powerplant test are (1) General, 
( 2 )  Powerplant Theory and Xaintenance, and 
( 3 )  Powerplant, Systems and Components. 

An appljcant will not be required to take 
the “General” section of an nirframe or pomer- 
plant test if he can show that he has previously 
pssed it. Proof of passing may be in the 
form of a mechanic, certificate irith the alter- 
nate rating or an Airman TT’ritten Test Report 
for the alternate rating that shows a passing 
grade on the “General” section. If an Airman 
Written Test Report is used, the passing 
credit must have been earned within the pre- 
ceding 24 months. 

FAA mechanic written tests are made up 
of objective-type questions of the multiple- 
c,hoice form. I n  this type of test, the appli- 
cant chooses the best of a number of possible 
answers to a question. Each of the FAA 
mechanic written test questions has one best 
ansver and three wrong or unac,ceptable alter- 
native answers. The tests do not contain 
questions designed to trick or mislead the 
applicant. 

After completion of the test, the applicant’s 
answer sheet is forwarded by the local FAA 
office to a central location for grading. The 
minimum passing grade for FAA tests is 70 
percent. Written test grades are mailed di- 
rectly to the applicant, using the address en- 
tered by the applicant on his answer sheet 
a t  the time he takes the test. Five working 
days (exclusive of time en route in the mail) 
are normally required for answer sheets to 
be processed and grades reported. 



Written Test Report 
Written test grades are reported to appli- 

cants on d C  Form 806043;. Airman Written 
Test Report. The report indicates the nnmeri- 
cal grade for each test section and an expira- 
tion date for each test section passed. AC 
Form S O 6 0 3 7  is the ad!- acceptable evidence 
of haring passed an?- part of the vritten test 
or the entire test. 

I n  addition to grade information, the com- 
puter-rendered AC Form S O G t W i  pro\.ides a 
coded print-out of the subject areas for which 
questions were answered wrong. The subject 
area codes indicated on the Form SOGC-37 
correspond to the subject headings indicated 
on pages ( through +2 of this advisory 
circular: honever. tlie nuniber of questions 
missed cannot be determined by the number 
of codes listed on the Form F06M'i. 

Then an applicant applies for the oral and 
practical test, the Airman Vritten Test Report 
mnst be surrendered. 

If the Airman Written Test Report is lost 
or destroyed. a dnplicate copy may be obtained 
by sending $1.00 (money order or check pay- 
able to FAA) to the Federal Ariation Ad- 
ministration, Airman Certification Branch, 
P.O. Box %O@, Olilahoma City, Oklahoma 
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73125. Give the title of the test, the place 
where it was administered, and the approxi- 
mate date that the test was taken. 

An applicant. nho fails a test, may apply 
for a retest of the section(s) failed as pre- 
scribed in FAR Part 65. The following ex- 
cerpts from 8 65.19 pertain to retesting after 
failure. 

"B 65.19 Retesting after failure. 
An  applicant who fails a written. oral, or 

practical test for n certificate and rating, or 
for an additional rating, under this Part may 
apply for retesting- 

( a )  After 30 days after the date he failed 
the test: or 

(b) T;pon presenting a statement, from 
diicliever of tlie folloxing persons is a p  
plicable. certifying that he has given the 
applicant at  least 3 hours of additional in- 
strnr~ion in each of the subjects failed and 
now considers that the applicant is ready 
for retest.ing. . . . . 

(3)  For the nieclianic certificate-a 
rertificnted and appropriately rated me- 
chanir or proiind instructor. or a certifi- 
rnted repiinnan \v-Iio i s  expe,rienced in 
the subject failed." 



MECHANIC TEST CONTENTS 

This listing of the subject material covered 
by the questions in the mechanic tests shows 
what, the applicant should know and be able 
to do. Each section of the listing cont’ains 
major headings (identified by letters A, B, 
C, etc.) under Tvhich are listed one or  more 
action lines. Each action line is made up  of 
3 elements: (1) the action, (2) the subject, 
and ( 3 )  the level. For instance, the major 
heading “C. Weight and B’alance” in the 
Generd section has two action lines: 

(a)  Weigh aircraft-Level 2. 
(b) Perform complete weight and balance 

check and record data-Level 3. 
The action lines tell ivhat the end result or 
objective of the applicant’s study and experi- 
ence should be. bInny action lines show more 
than one action and more than one subject. 

The purpose of the level indicated for each 
action line is to help limit the amount of study 
that must be done or the skill that must be 
developed to pass the mechanic tests. Three 
levels have been identified. The higher the 
level, the more comprehensive the knoivledge 
and skill required in that subject area. A Level 
1 action line requires a less extensive knoml- 
edge of the subject and no skill demonstration 
to pass the mechanic tests. A Level 2 action 
line requires a fairly good understanding of 
the subject indicated. the theories and prin- 
ciples associated with it, and the ability to 
perform basic operations. Level 3, the high- 
est level. reqnires a rhoroiigli knoiT.ledge of 
the subject and an understanding of horn it 
relates to the total operation and maintenance 
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of aircraft. The operations necessary to com- 
plete Level 3 items must be performed skill- 
fully enough so that, if performed on an air- 
craft, the aircraft could be returned to service. 

A detailed description of the meaning of 
each level is : 

Level 1 : 
Knoiv-basic facts and principles. 
13e able t-find information and follow 
directions and written instructions. 
KO skill demonstration is required. 

Know and understand-principles, theo- 
ries and concepts. 
Be able to-find and interpret informa- 
tion and perform basic operations. 
h high level of skill is not required. 

Know, understand, and apply-facts, 
principles, theories, and concepts. Un- 
derstand how they relate to the total 
operation and maintenance of aircraft. 
Be able t e n l a k e  independent and accu- 
rate airworthiness judgments. Perform 
all operations to a return-to-service 
standard. 
h fairly high skill level is required. 

Level 2: . 

Level 3 : 

Following each action line is a list of state- 
ments that describe the specific subjects of 
mechanic test questions. They are intended 
to he used during study and while experience 
is being gained, to help direct the applicant’s 
attention toward areas covered by the tests. 



GENERAL 
A. BASIC ELECTRICITY. Determine the relationship of voltage, 

current, and resistance in electrical circuits. 
Level 1 : -Level 3: 

1)etermine t,he current flow in an electrical 
circuit, using variable resistance and volt- 
age valnes. 
Determine the power requirements of an 
electrical circuit when ehe voltage and 
resistance values are specified. 
The current relationsh?p in parallel 
electrical circuit. 
The unit of measurement used to express 
electrical power. 

Measure capacitance and inductance.- 

The effect of induct,ive reactance in an 
electrical circuit. 
The interrelationship of capacitive and 
inductive reactance. 
The term that describes the combined 
resistive forces in an B.C. electrical circuit. 
The unit of measurement for capacitance 
and inductance. 

Calculate and measure electrical power.- 
Level 2 : 

Determine the poxer furnished by a gen- 
erator to an electrical system consisting 
of various electrical units having specific 
load ratings. 
Determine the power required by an elec- 
tric motor that is aperating at a specified 
eficiency and load. 

Measure voltage, current, resistance, con- 

Use RJI ohmmeter to check for open or 
short circuits. 
The test instruments used to check con- 
tinuity. 
The basic operating principle of d.c. elec- 
trical instruments. 
The basic operating principles of a gal- 
vanometer. 
Connwt, roltmeters and ammeters into an 
electrical circuit. 
Tlie purpose of a shunt resistor when 
used xith an ammeter. 
The meaning of prefixes such as micro, 
mega, kilo. and milli as used in express- 
ing electrical quantities. 

tinuity, and leakage.-Level 3: 

The principles of electromagnetic induc- 
tion. 
The characteristics of magnets and mag- 
netic lines of force. 
Tlie factors that affect the voltage drop 
in an electrical conductor. 
Determine the resistance of an electrical 
device from the wattage and voltage 
values specified. 
Calculate the voltage drop across a re- 
sistor. 

Read and interpret electrical circuit 

Trace electrical circuits using aircrafk 
wiring diagrams. 
Identify electrical system malfunctions 
by reference to circuit diagrams. 
Identify the commonly used aircraft elec- 
trical symbols. 

Remove spilled eledtrolyte and treat all 
adjacent surfaces. 
Remove and install a battery in an air- 
craft v;ith a single-wire electrical system. 

diagrams.-Level 3 : 

Inspect and service batteries.-Level 3: 

7 



Connect batteries to a constant-current 
battery charger. 
Determine the specific gcarity of the bat- 
rerv electrolyte. 
Perform a high-rate-discharge condition 
rest of batteries. 
The design facton that aEect battery 
voltage and capacit?. 
The factors that determine battery rharg- 
ing rate on a constant voltage source. 

The indications of a shorted battery cell. 

The significance of battery capacity 
ratings. 
The effects of increased internal resistance 
on batrery operation. 
The effects of connecting battery cells in 
series or parallel. 
The relatire adnntages  of led-acid and 
nickel-cadmium batteries for use in air- 
craft. 
The principles of battery construction. 
Check battery elertrolyte levels. 
The relationship betxeen batter?. state of 
charge and the temperature a t  Khich the 
electrolyte  ill freeze. 
The purpose of and requirements for veil- 
tilatirig batteries and battery compart- 
ments in civil aircraft. 
The etfert of escesire  charging rates on 
batteries. 

B. AIRCRAFT DRAWINGS. 

diagrams-level 2 : 
Use drawings, symbols, a n d  schematic 

Interpret the rarious types of lines em- 
plo?-ed ~ J I  blueprinrs mi l  schematics. 
1-se schematic diagrams to analyze sys- 
tem malfunctions 
Extract a specific electrical circuit from 
a sj-stem dran-ing. 
Knon- r h y  dimensions are used and hen. 
ther are s11on.n on aircraft drawings. 
L-se installation diagrams to locate and 
identify components. 

8 

Draw sketches of repairs and  alterations. 

Illustrate a major repair or alteration. 
I-se dividers. compass, ruler, T-square, 
etc., in the development of sketches of 
repairs and alterations. 
Cse standard drafting procedures. 

Use blueprint information.-Level 3: 

-Level 3 : 

The information presented in blueprint 
title blocks. 
The comnion symbols used on aircraft 
blueprints. 
Install and modify component parts hy 
reference to blueprints. 
Identify the changes made to a blueprint. 

Use graphs and charts.-Level 3: 
Determine electric cable size and current- 
ciirryiiig capacity. 
Determine engine paver requirements. 

C. WEIGHT AND BALANCE. 
Weigh aircraft.-I,ee\-el 2 :  

I-se aircraft specifications for weighing 
purposes. 
Locate jacks and scales in the correct 
position. 
Prepare aircraft for 5reighing. 

Perform complete weight-and-balance 

1)etermiue that the forward or rearward 
center-of-gr:irit?-.it~ (C.P.) limit is not ex- 
ceeded on :I specified aircraft. 
The point of reference for all weight- 
and-balance measurements. 
The procedure for computing “minimum 
fuel.“ 
Locate the information that should be 
knoxrn to coiirpute weight and balance. 
The method of expressing additions or 
remorals of equipmelit for weight-and- 
balance purposes. 
Determine the fully loaded center of grar- 
ity of an aircraft. 

check and  record data-Level 3: 

a 
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Determine the “maximum authorized 
weight!’ of an aircraft. 

The method of determining aircraft empty 
weight, vhen engine oil and hydraulic 
fluid are contained in supply tanks. 

The effect on n.eight and balance of re- 
placing a component with another of 
different xeight and location. 
Calculate the maximum cargo or baggage 
migh t  that can be carried by an aircraft. 

The record requirements for rreight-and- 
balance data. 
The hazards of exceeding aircraft fore 
and aft center-of-gravity limits. 
The critical conditions of helicopter 1oa.d 
and balance. 
Determine aircraft empty weight and 
empty n.eiglit center of gravity. 
Define maximum gross weight. 
Determine the moment of an item of 
equipment. 
Account for tare \\.eight when neighing 
an aircraft. 

D. FLUID LINES AND FITTINGS. 

Euid lines and  fittings.-Level 3:  
Fabricate and  install rigid and  flexible 

Single- and double-flare tubing. 
Install Military Standard (MS) flareless 
fittings. 
The significance of the identificat,ion 
stripes that appear on aircraft hose. 
Fabricate and install beaded tubing. 
Use lubricants and sealants in the assem- 
bly of lines and fittings. 
Identify flexible hydraulic lines. 
Install hose clamps. 
Determine the bend radii for rigid tubing. 
Fabricate aluminum tubing using stand- 
ard AP; flared tube fittings. 
Route fluid lines in entryways and pas- 
senger, cre>i., or baggage compartments. 
Repair metal tube lines. 

~ 

Route fluid lines adjacent to  electrical 
‘power cables. 
Install rigid tubing. 
Select tube-flaring tools. 
Identify SN fitting materials from color 
desigmtors. 
The maximum reduction in original out- 
side diameter alloved when bending dnm-  
inuin alloy hydraulic lines. 
The procedure to follow if scratches are 
detected on an aluminum alloy tube. 
The storage requirements for hydraulic 
hose. 
Install flexible hydraulic hose. 
The lubricant used when assembling oxy- 
gen fittings. 

E. MATERIALS AND PROCESSES. 

structive testing methods.-Level 1: 
Identify and  select appropriate nonde- 

The use of radiography in aircraft and 
component inspection. 
The use of ultrasonic inspection methods 
for detecting cracks. 
The applicability of magnetic particle 
inspection methods to engine crankshafts. 
The method for detecting surface cracks 
in aluminum castings and forgings. 
The technique for locating cracks in ma- 
terials when only one side of the material 
is accessible. 

Perform penetrant, chemical etching, and 

The general procedure for performing 
magnetic particle inspection. 
Demagnetize steel parts after magnetic 
particle inspection. 
Clean parts in preparation for penetrant 
inspection. 
The visual indications of a subsurface 
flaw or fracture during magnetic particle 
inspection. 
Locate cracks and bloivholes in welded 
assemblies. 

magnetic particle inspections.-Level 2 :  

9 



The procedure for using dye penetrants. 
Distinpish betrreeii heat-treated and non- 
lieat-treiited aliiininunr alloys d e n  the 
identification marks are not on the ma- 
terial. 

Perform basic heat-treating processes.- 

The types of aluminuin alloys considered 
to be heat treatable. 
Anneal copper tubing. 
The steps in heat treatment of aluminum 

The effects of rarious forms of heat treat- 
ment. 
The effect of incorrect heat treatment on 
the corrosion-resistant properties of alum- 
inum alloy. 
Identify the degree of temper for alumi- 
niun alloy products from code designators. 
The effect of heating il metal slightly 
abore its critical temperature. and then 
rapidly cooling it. 
The eflect of strain hardening on the 
tensile strength of aluminum alloy. 
The relationship bet\reen tensile strength 
and metal hardness, 
-\iineul a rrelded steel pan. 

Lerel 2 : 

alloys. 

Identify and select a i rcraf t  hardware 

Identify nluiniirum xllo?-s from code des- 
ignators. 
Identify steel froin code designators. 
The identification markings of AX stand- 
ard steel bolts. 
l d e n t i e  aircraft cable. 
The cliaracteristics of a material that 
affect its ability to be hammered, rolled, 
or presed into rarious shapes. 

The SAE system of identifying steel. 
Determine wouglit aluminum alloy com- 
position and condition b>- referring to 
aluminum codes. 
Install self-locking nuts. 

and  materials.-Lerel 3 : 

Determine the correct length bolt to use. 
Determine correct torque values for tiglit- 
ening aircraft nuts and bolts. 
1)etermine rivet composition, condition, 
drape, and dimension by referring to rivet 
code. 
Identify materials suitable for use for 
fireiralls and eshaust shrouds. 
Install castle nuts. 
The strength characteristics of type “A” 
rivets. 
The characteristic of aluminun~ alloy 
rivet material that causes some rivets to 
require several days to reach their ulti- 
mate strength. 
1)etermine that materials used in aircraft 
maintenance and repair are of the pmper 
type and conform to the appropriate 
standards. 
.The characteristics of aluminum-clad 
sheet alnniinum alloj. 

Inspect and check welds.-Lei-e13: 
The characteristics of a good \veld. 
The types of stress that xvelded joints 
can \yithstand. 
The effect of welding over a previously 
brazed or soldered joint. 

Perform precision measurements.-Level 

1-se a microineter and a caliper to make 
prec ise nieiisu renieii t s. 
Measure a sniall hole using a micrometer 
and a hole gage. 
Read and interpret a vernier micrometer 
scale. 
Use R dial indicator, V-blocks, and a sur- 
face plate to check ali,miment of a shaft. 

ICING. 

3 : 

F. GROUND OPERATION AND SERV- 

Start, ground operate, move, service, and 

The procedure for estiuguishing fires in 
the engine induction system during 
starting. 

secure aircraft.-Lei-el 2 :  
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Vse hand signals to direct aircraft move- 
ment. 
Select and use external auxiliary power 
units for engine starting. 
Tie dov-n and secure aircraft for outside 
storage. 
Protect aircraft fuel system from con- 
tamination doring fueling operations. 
Connect and operate an external source 
of hydraulic poiver. 
Start and operate an engine equipped 
~vi th  a float-type carburetor. 
Check a reciprocating engine for liquid 
lock. 

Operate hand and electrical priming sys- 
tems during engine starting. 
Star t  and operate an engine equipped 
with a pressure injection carburetor. 
Start and operate an engine equipped 
with an  internal supercharger. 

Identify and  select fuels.-Level 2:  
The effect of ethylene dibromide added 
to aviation gasoline. 
The identifying color of various grades 
of aviation gasoline. 
The characteristic of n fuel that affects 
its tendency to “vapor lock.” 
The significance of the numbers used to 
designate various grades of aviation 
gasoline. 
T h e  relative advantages of gasoline and 
kerosene for use as fuel for turbine en- 
gines. 
Determine the type of fuel to be used 
with a specified aircmft. 
The factors affecting the antiknock char- 
acteristics of fuel. 

i .  CLEANING AND CORROSION CON- 
TROL. 

Identify and  select cleaning materials.- 

The effect of caustic cleaning products 
on illnminuni structures. 

>ere1 3 : 

The characteristics and use of chemical 
cleaners. 

Clean aluminum and steel engine parts. 
The type cleaner for use on high-strength 
metals. 
The methods for cleaning turbine engine 
compressor blades. 

Perform aircraf t  cleaning and corrosion 

Protect tires and other rubber products 
from the deteriorating effects of cleaning 
materials. 

The cause and corrective procedures for 
fretting corrosion. 

Identify and control intergranular cor- 
rosion of heat-treated aluminum alloy. 

Protect structure against dissimilar-metal 
corrosion, 

Prevent and remove rnst. 

The effect of oily, dirty surfaces on the 
operation of high-performance aircraft. 

Protect interior surfaces of closed steel 
and aluminum tubing against corrosion. 

The methods of protecting aluminum 
alloy parts against corrosion. 
Clean and protect battery compartments 
and adjacent areas. 
Remove corrosion products such as metal 
flakes, scale powder, and salt deposits 
from aluminum. 

Clean corrosion-resistant parts by blast 
cleaning methods. 

Cse paints and similar organic coatings 
for corrosion protection purposes. 

control.-Level 3: 

H. MATHEMATICS. 

Extract  roots and raise numbers to a 

The method of determining the square or 
cube of a number. 
The procedure for determining square 
root. 

given power.-Lerel 1 : 
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Determine areas and volumes of various 

Calculate the area of rectangles. squares. 
triangles. circles and trapezoids. 

Determine the volume of rectangles, cubes, 
and cylinders. 

Compute the surface area of an airfoil 

Determine cylinder displacement of a 
reciprocating engine. 

geometrical shapes-hvel 2 :  

Solve ratio, proportion, and percentage 
problem-Level 3 : 

Determine the ratio of two numbers. 

Find That percent one number is of an 
other. 

Determine the rate percent of a given 
number. 

Calculate the compression ratio of an 
e w e .  

Convert decimal numbers to their frac- 
tional equivalent. 

Perform algebraic operations involving 
addition, subtraction, multiplication, and 
division of positive and negative numbers. 
-Led 3 : 

Locate the main-Theel weighing point 
with reference to the datum. 

Determine the distance between the tail 
or nose gear and the main-wheel wight  
point. 

Calculate the c.g. relative to the datum. 

The effects of adding or removing equip- 
ment on the empty Keight of the aircraft. 

I. MAINTENANCE FORMS AND REC- 
ORDS. 

Write descriptions of aircraft condition 

Describe the repairs made to an aircraft 
structure. 

State aircraft condition based upon in- 
spection. 

and work performed.-Level 3: 

Complete required maintenance forms, 

Enter the required information in the 
yerninnent maintenance records when a 
minor repair has been performed. 
Prepare and properly dispose of FAA 
Form 337. 
The minimum information required to be 
eiitered in the maintenance records after 
niaintenazice or alteration of aircraft. 

Jlake record entries to indicate compli- 
ance with .iirvorthiness Directives. 

The definition of “time in service” with 
respect to maintenance records. 
The record requirements for returning 
aircraft to service after 100-hour inspec- 
tion. 
The reqnirement for maintaining a perm- 
anent record of aircraft maintenance. 
The definition of “repair“ as related to 
aircraft maintenance. 
The requirements for a pernianent main- 
tenance record. 

J. BASIC PHYSICS. 

sound, h i d ,  and heat dynamics.-Level 2: 

records, and inspection reports.-Led 3: 

Use the principles of simple machines; 

The relationship between temperature and 
heat. 
The methods of heat transfer. 
The forces acting upon a body in circular 
motion. 
The relationship between the pressure and 
the rate-of-floxv of a liquid through an 
orifice. 
The relationship hetrreen the pressure, 
volume. and tem’perature of an air mass. 
The relationship of Xvork, force, and 
pomr. 
The effect of air density on engine power 
output. 
The relationship hetm.een air velocity and 
pressure on the upper surface of an air- 
foil. 
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The effect of atmospheric temperature 
and humidity on airfoil lift. 
The principles of transmission of porrer 
in a hydraulic system. 
The relationship of pressure, area, and 
force. 

K. MAINTENANCE PUBLICATIONS. 
Select and use FAA and manufacturer’s 

aircraft maintenance specifications, data 
sheets, manuals, and publications, and re- 
lated Federal Aviation Regulations, 
Level 3 : 

Determine the suitability of a propeller 
for use with a particular engine-airplane 
combination. 
Determine the minimum diameter of a 
propeller type nnd model when used with 
a particular engine. 
Locate aircraft leveling and weighing 
information. 
neternline engine/propeller speed ratios. 
The instrument markings required on a 
specified type and model aircraft. 
The purpose and applicability of Techni- 
cal Standard Orders. 
The purpose and applicability of Snpple- 
mental Type Certificates. 
Identify the useful load and empty weight 
c.g. of an airrrnft by reference to data. 
Cse FAA Specifications and Type Certifi- 
cate Data Sheets. 
The applicability and requirements for 
aircraft airXT-orkhiness certificate? 
Determine the control surface morement 
limits of a specified aircraft. 
Determine seat locations of an aircraft, 
using aircraft specifications. 
Use aircraft listing to find information 
abont aircraft, of limited production. 
The purpose and applicability of FAA 
Airworthiness Directires. 
Cse “Table of Limits” to determine con- 
dition of parts, 

Read technical data.-Level 3:  
Find specified information in technical 
reports and manuals. 

L. MECHANIC PRIVILEGES AND LIM- 
ITATIONS. 

Exercise mechanic privileges within the 
limitations prescribed by FAR 65.-LeveI 3:  

The criteria for determining the classifi- 
cation (major, minor, or preventive main- 
tenance) of airframe repairs and altera- 
tions. 
The criteria for determining the classifi- 
cation (major, minor, or preventive main- 
tenance) of powerplant repairs and al- 
terations. 
The criteria for determining the classifi- 
cation (major, minor, or preventive main- 
tenance) of propeller repairs and altera- 
tions. 
Return an aircraft to service after instal- 
lation of an engine type other t‘han that 
for which the aircraft was originally 
certificated. 
The minimum age requirement for issu- 
ance of a mechanic certificate. 
The privileges of a mechanic in relation 
to 100-ho11r and annllal inspections. 
The requirements for reporting change of 
address. 
The duration or effectke period of a me- 
chanic certificate. 
The rqnirements an applicant must meet 
for issuance of a mechanic certificate. 
Determine the maintenance classification 
(major repair, minor repair, preventive 
maintenance) of landing gear tire re- 
moral, installation, and repair. 
Determine the maintenance classification 
(major repair, minor repair, preventive 
maintenance) of servicing landing gear 
shock struts. 
Determine the repair classification (major 
repair, minor repair, preventive mainte- 
aance) of repairs to steel tubing struc- 
tures by welding. 
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Determine rhe repair classification (major The privileges of a mechanic regarding 
repair, minor repair. preventive mninte- return to service of aircraft after major 
nance) of replacing the fabric 011 fabric- repairs. 
co\.ered parts such a+ mings. fuselages. Determine the maintenance classification 
stabilizers, and conr~ol  surfaces. (major repair, minor repnir, preventive 

maintenance) of the replacement of air- 
The ipcenc!.-of~esl,erienr~ requirenients craft components Ti-ith new. rebuik, or re- 
for certificated mechanics. paired components of similar design. 
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AIRFRAME STRUCTURES 

A. WOOD STRUCTURES. 

Level 1 : 
Service and repair wood structures.- 

The general requirements of scarf splice 
joints. 
The repair procedure for elongated holes 
in wood spars. 

The permissible wood substitutes for use 
in making repairs to wood structures. 
The procedures for repairing wood rib 
capstrips. 
The characteristics of glue used in air- 
craft construction and repair. 
The procedure for sealing the inner sur- 
faces of a wooden structure that is to be 
assembled by gluing. 
The general characteristics of the m o d  
commonly used in aircraft construction. 

Identify wood defects.-Level 2: 
Recognize acceptable and nonacceptrtble 
\rood defects. 

Inspect wood structures.-Level 2:  

The general requirements for making 
doped and lapped seams. 
The meaning of the term “warp” as used 
in reference to aircraft textile products. 

The precautions to observe when install- 
ing surface tape on control surfaces. 

Inspect, test, and repair fabric and fiber- 

Determine the condition of aircraft fabric. 

Apply B doped-on patch to aircraft fabric. 

Make a sewed repair to a fabric-covered 
surface. 
The areas on a fabric-covered aircraft 
most susceptible to corrosion. 

glass.-Level 3 : 

C. AIRCRAFT FINISHES. 
Apply trim, letters, and tonchup paint.- 

Level 1 : 
The requirements for registration mark- 
ings. 
The relative proportions of identification 
markings. 

The effect of moisture content on mood Tlie ube of color and ornamentation when 
size and strength. applying registration marks. 
The strength characteristics of wood 
structures. 
The characteristics of plyxvood and lami- 
nated wood. 

Identify and select aircraft finishing ma- 
teria1s.-Level 2 : 

The characteristics of butyrate and ace- 
tate dopes. 

B. AIRCRAFT COVERING. The types of thinners used wit’h various 
types of paint and dope. 

The characteristics of fabric rejuvenators. 

The types of priming paints generally 

The type paint used to coat the insides of 

Select and apply fabric and fiberglass 

The factors to consider in selecting air- 
craft fabric. used on aircraft. 
The types of seams commonly used in 
aircraft fabric coverings. battery compartments. 

covering materials.-Level 1 : 
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Apply paint and  dopk-hre l  2 : 

The purpose of fungicidal dope in air- 
craft finishing. 
The application of rejurenator to repair 
an aged dope finish. 
The products and methods used to dope- 
proof airframe structures. 
The effect of atmospheric conditions on 
dope during its application. 
Sand and rub aircraft finishes. 
Apply primer to aluminum alloy parts. 

Use and maintain a paint spray gun. 
The purpose of brushing the first coat of 
dope instead of spraying. 

Inspect finishes and  identify defects.- 

The t\-pe of painting defect caused by 
nioring the sprar  gun in an arc instead 
of a straight line. 
The cause of runs and sags in aircraft 
finishes. 

Lerel 2 : 

D. SHEET META4L STRUCTURES. 

Instal l  special rivets and fasteners, 

Determine correct riret length and di- 
ameter. 
Install a hi-shear riret 
The precautions concerning riret fit. 
Install deicer boot fasteners. 
Install blind-type rirets. 
The stresses that a riret is designed to 
resist. 

Lerel 2 : 

Inspect bonded s t ruc tu res -k re l  2: 
The reason for  us ing  metal sandwich 
panels in high-speed aircraft construction. 
The use of the metallic "ring" test to  in- 
spect for delamination damage of bonded 

Eraluate the extent of daniage to  a bonded 
structure and determine the type repair 
needed. 

S t N C t U r e S .  

Inspect and  repair plastics, honeycomb, 

1)istinpuisli between transparent plastic 
and plate-glass enclosures. 
Protect plastics during handling and re- 
pair operations. 
Reinore scratches and surface crazing 
from plastir enclosures. 
Drill shallon- or medium depth holes in 
plastic materials. 
The effect of moisture entrapped in honey- 
comb structures. 
Use a router to remove damaged area 
from honeyomh panels. 
Clean honeycomb panels prior to patching. 

Inspect, check, service, and  repair win- 
dows, doors, and  interior furnishings.- 
Lerel 2 : 

Clean transparent plastic IrindoK and 
windshield materials. 
Inspection procedures and airworthiness 
requirements for safety belts. 
The cliamcteristics of acrylic plastic en- 
closure materials. 
Xaintain safety belts. 
Secure transparent plastic enclosures to 
the aircraft structure. 
Protect t ransprent  plastic enclosure ma- 
terials during handling and storage. 
The physical characteristics of transpar- 
ent plastic enclosure materials. 
Form and shape acrylic plastic. 
Repair s l i a l l o ~ ~  surface scratches in trans- 
parent plastic enclosures. 

and  laminated structures.-Lerel 2:  

Inspect and  repair sheet-metal structures. 
-Level 3 : 

Select and use t\x-ist drills. 
Select and use a hand file for  soft metals. 
Prepare dissimilar metals for assembly. 
Determine the type, size, and number of 
rirets for use in structural repairs. 
Repair sheet-metal flight control surfaces. 
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The loads acting upon a semimonocoque 
fuselage. 
The construction characteristics of mono- 
coque and semimonocoque structures. 
The construction charac.teristics of canti- 
lever wing structures. 
The types of loads carried by wing spars. 
Drill holes in st8ainless steel. 
Define bearing failure as related to sheet- 
metal structures. 
Define shear failure. 
Repair a hole in a stressed-skin metal 
Iring. 
Repair a section of damaged skin using 
a single-lap sheet splice. 
Construct a watertight joint. 
Countersink a hole. 
Perform the dimpling process. 
Select the correct rivet to accomplish a 
repair using a specified material. 
Repair or splice stringers on the lorrer 
surface of a stressed-skin metal r ing .  
Determine the correct rivet layout and 
spacing for a specified repair. 
Use proper riveting techniques. 
Stop drill cracks in sheet metal. 
Repair a slightly 01-ersize hole. 
Repiir structural units, such as spars, en- 
gine supports, etc., that have been built 
from sheet metal. 
Repair shalloir- scratches in sheet metal. 
Determine the condition of a stressed- 
skin metal structure that is known to have 
heen critically loaded. 
Use a reamer. 

Instal l  conventional rivets.-Lerel 3:  
Prepare sheet metal for installation of 
flush rivets. 
Identify and select rivets. 
Determine the correct rivet length and 
diameter. 
Select and use the correct rivet set for 
specified rivet head styles. 

Select and use bucking bars. 
Remove rivets. 
Determine the condition of a driven rivet. 
Determine the circumstances under which 
2117 rivets may be used to replace 2017 
and 2021 rivets. 
Define rii-et tipping. 
Determine the correct number of rivets 
to he used in making EI structural sheet- 
metal repair. 
Handle and insball rivets that require heat, 
treatment prior to use. 
Adjust and use an air-operated riveting 
gun. 
The circumstances under $hich type “A” 
rivets may be used in aircraft. 
The mechanioal properties of heat-treated 
rivets. 

Hand form, lay  out, and bend sheet 
metal.-Level 3 : 

Make a joggle or offset bend. 
Bend sheet metal that requires the use 
of a large radius. 
Determine the neutral axis of a bend. 
Define bend radius. 
Determine the ,amount of material re- 
quired to  make a specified bend. 
Rend sheet metnl to a specified angle. 
Lay out and bend a piece of sheet metal 
using a minimum radius for the type and 
thickness of material specified. 
Lay out a bend in relationship to metal 
“grain“ to minimize the possibility of 
cracking. 
Determine the flat layout dimensions of 
a component part to be formed by 
bending. 
Form metal by bumping 

E. WELDING. 
Weld magnesium and titanium.-Level 1 : 

The method of cleaning magnesium in 
preparation for welding. 
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The main function of a flus vbile weld- 
ing magnsium. 
The types of gases to  use when gas-weld- 
ing magnesium. 
The use of butt joints when gas-welding 
magnesium. 

Solder  stainless steel.-lereI 1 : 
The use of silrer Zoldering as a method 
of bonding metals. 
The preparation of stainless steel for  
soldering. 

The methods of cleaning material after 
soldering. 

Fabricate tubular  structures.-Lerel 1 : 
The tl-pes of tubing splices. 
The proper welding sequence to use when 
n-elding fuselage tubes. 
The characteristics of a welded tubing 
joint. 
The protection of the interior of tubular 
steel that is to be closed by welding. 
The methods used to control distortion 
of steel tube structures during welding 
repairs. 
The preparation of tube ends for rrelding. 

Solder, braze, gas-, and  arc-meld steel.- 

Tse cleaning operations to prepare sheet 
steel for nelding. 
Adjust osyacetrlene rrelding torch to  
produce the type flame needed to weld a 
specified material. 
Select and use filler rod. 
The effect of escessire heit on metal. 
Operate a portable welding set. 

Select the correct size rrelding torch tip. 
The precnutions regarding welding over 
a prei-iously brazed or soldered joint. 
Solder a xx.ire or cable to an electrical 
component. 
Sweat-solder a lap joint. 
Sormnlize a steel part after welding. 

Lerel 2 : 

Identify steel parts considered to he re- 
pairable by welding. 
The preheating reqnired prior to welding. 

Weld aluminum and  stainless steel.- 

Use a filler rod when welding aluminum 
Kith osyacetylene. 
Use flus when welding aluminum. 
The purpose and effect of using inert gas 
to shield the arc in certain types of 
irelding. 

Lerel 2 : 

F. ASSEMBLY AND RIGGING. 
Rig rotary-wing aircraft.-Lerel 1: 

The condition of flight that a properly 
rigged aircraft should maintain. 
The relationship of thrust and drag of 
an aircraft during lerel unnccelerating 
flight. 
The relationship of lift and weight of an 
aircraft during lerel unaccelerating flight. 
The meaning of the term "angle of at- 
tacli'! of an airfoil. 
The type of control morement used to 
induce forward flight in a helicopter. 
The method of controlling rertical flight 
of a helicopter. 

The morement of nn aircraft about its 
axes during normal flight maneuvers. 
The factors affecting stability of an air- 
craft about its axes. 
The methods of maintaining directional 
control of a helicopter. 
The cause and effect of rotor blade stall 
in  helicopters operating at high speeds. 
The cause of vertical vibration in a tmo- 
blade helicopter rotor srsteni. 
The preparations required prior to  rig- 
ging. 
The method of tracking helicopter main 
rotor blades. 

Rig fixed-wing aircraft.-Level 2: 
The condition of flight that a properly 
rigged aircraft should maintain. 
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The factors to consider when rigging 
rertical stabilizer of single-eng~ne, pro- 
peller-driren aircraft. 
Tho relationship of thrust and drag of an 
aircraft during level nnaccelerating Nigllt. 

The effect of incorrect iving incidence 
angle. 
The effect of dihedral on aircraft stability. 

Cse r i n g  "wash-in" and "ruash-out" to 
correct aircraft rigging. 

The relationship of lift and weight of an 
aircraft during level nnaccelerating flight. 

The meaning of the term "angle of st- 
tack" of a n  airfoil. 
The effect of flaps on aircraft landing 
s p e d  aiid approach angle. 
The meaning of the term "incidence 
angle" of an airfoil. 
Tlie movement of an aircraft about its 
axes diiring normal flight maneuvers. 

The relationslli,p betrveen the center of 
presinre of a xing and its angle of attack. 

The factors affecting stability of an air- 
craft about its ases. 
The usual location of aircraft c.g. in re- 
lationship to center of lift. 
The changes in lift and drag of the xvings 
d i e n  an nircraft is rolled about its longi- 
tudinal axis. 
The procedure for establishing wing angle 
of incidence prior to repairing wing at- 
t achment fitt ing.5. 

heck alignment of structures.-Level 2 :  
Prepare fuselage for aligiiment check. 
?heck alignment of internally brnced 
ling structure. 
he significance and me'thod of erpress- 
7 reference positions. 
eck alignment of assembled aircraft. 

nble aircraft.-Lerrel 3: 
methods of safetying aircraft screws, 
:, and nuts. 

Assemble, adjust, and safety cable turn- 
buckles. 
The correct method of inserting bolts in 
aircraft fittings. 
Install and inspect svraged cable terminals 
and fittings. 

Balance and rig movable surfaces.- 
Level 3 : 

The inspection requirements for eahle- 
operated primary flight control systems. 

Handle and make up control cables. 

Tlie corrosion protection requirements of 
control cables. 

The effect of overtightening control cables. 
The relationship between specified move- 
ments of the cockpit controls and the con- 
trol surfaces. 
The relationship between specified control 
niorements during flight and the move- 
ment of the aircraft about its axes. 
The movement of the controls, control 
surfaces, and the aircraft, about its ares 
during normal flight maneuvers. 
Balance control surfaces after repair. 
The relntionship between specified rnove- 
meiits of the trim tab operating device 
and the trim tab. 
Secure the cockpit flight controls in pre- 
paration for control surface rigging. 
The effect of R xl-orn pulley in a cable- 
operated cant rol sys tern. 
The nieans used to reduce or prevent con- 
trol surface flutter. 
The purpose and operation of control 
surface locks. 
The purpose and operation of ditferential 
controls. 
The purpose and applicability of fair- 
leads in a cable-opera'ted control system. 

Instnll and rig the cables in a flight con- 
trol system. 
Splice control cables using Nicopress 
sleeves. 
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The probable causes of control surface 
flutter. 
The. maintenance requirements of control 
surface trim tab s p e m s .  
The lmrpose of countert~eigl~ts incor- 
porated into tlie leading edges of some 
primary control surfaces. 

The pnrpose and function of “spring 
tabs” and *’seri-o tabs”. 
lfeasure control surfnce movement and 
adjust control stops. 
The effect of temperature changes on con- 
trol sFten1 cable tension. 
Assemble. adjust, inspect, and sllfety push- 
pull t u b t y p e  flight control systems. 
The types and characteristics of cables 
used in aircraft primaT control Systems. 

Jack aircraft--Lerel 3: 
Determine masimum allowable jacking 
v-eight. 
The use of correct capacity jocks. 
Protect airrmft from damage during lift- 
ing and lorrering opemtions. 

Cse ballast ~~-1ieii jacking aircraft rrith 
engine remo~ed.  

Tha effects of t ~ i i i d  ti-lieu jacking aircraft. 

G. AIRFRAME INSPECTION. 

Perform airframe conformity and air- 

Tlie masimum period of time an aircraft 
c m  be flown before an annual inspection 
is required. 

worthiness inspections.-Lerel 3 : 

Determine the condition of airframffi, 
airfr;une spttenq and conipoiients. 

The primary purpose of inspection. 

Tlie mnsimum time an aircraft that car- 
ries passenge~s for hire or is used in flight 
insti~iction e m  be flo\rn before being i n  
spected. 

Determine that an aircraft is in conform- 
ity xith FAA Specifications. 
neternline that npplicabh &rn.orthinffis 
Directires tiara been complied r i th .  
Conduct a thorough and detailed insper- 
tion of an aircraft. 
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AIRFRAME SYSTEMS AND COMPONENTS 

A. AIRCRAFT LANDING GEAR SYS- 
TEMS. 

Inspect, check, service, and repair land- 
ing gear, retraction systems, shock struts, 
brakes, wheels, tires, and steering systems. 
-Level 3 : 

Determine aircraft tire inflation pressures. 

The factors aiTecting the retreading of 
aircraft tires. 
Adjust landing gear toe-in. 
Install and remove aircraft wheel and 
brake assemblies. 
Install tubes and tires. 
Protect aircraft tires from hydraulic 
fluids. 
Service brake deboosters. 
Service landing gear shock struts. 
The efferts of iiicrensing teniperature on 
“parked“ brakes. 
Determine the cause of an oleo strut bot- 
toming during taxi operations. 
The pressure source for actuating porrer 
brakes. 
Select and instnll air d v e s  in oleo shock 
struts. 
Obxrre  safety precautions when de- 
mounting tire and dieel assemblies. 
Determine if a brake system requires 
bleeding; perform brake system bleeding. 
Inspect and adjust multiple-disc brakes. 
Install new I inine in hydraulically oper- 
ated single-disc brakes. 
Determine the cause of spongy brake 
action. 
Inspect and service aircraft tires and 
tubes. 

Determine the reason for “dragging” 
brakes. 
The method of equalizing braking pres- 
sure on both sides of the rotating disc of 
a single-disc brake. 
Operate and check retractable landing 
gear. 
Determine the cause of fading brakes. 
Replace actuating cylinders. 
Install brake blocks in an expander-tube 
brake assembly. 
Inspect brake drums. 
The purpose and function of metering 
pins in oleo shock struts. 
Determine the cause of excessive brake 
pedal travel. 
The operating principles of oleo shock 
struts during landing. 
The storage requirements for aircraft 
tires and tubes. 
The effect of a broken return spring in a 
brake master cylinder. 
Determine the cause of grabbing brakes. 
The purpose and operation of a debooster 
in a hydranlic poirer brake system. 
Detect internal leakage in a brake master 
cylinder. 
The operating principles of servo, ex- 
pander-tube, multiple-disc, and single-disc 
aircraft brakes. 
The purpose and operating principles of 
brake master cylinders. 

B. HYDRAULIC A N D  PNEUMATIC 
POWER SYSTEMS. 

Repair hydraulic and pneumatic power 

Install packing seals and rings on hy- 
draulic components. 

system components.-Level 2 : 
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Determine tlie correct seal type to  use 
xritll ester-base. petroleumbase, and rege- 
table-base fluids. 
Remore and install hydraulic selector 
I.aIves. 
Reniore ;xiid install a spool-type or ba1- 
ancerl-t?-lx i remire  replntor .  
Determine the cailse of escessire oil in an 
aircraft pneninatic pover system. 
Tlie operating principles of a pueumatic 
power system iiiultistage reciprocating 
comprea-or. 
Ident i f -  h~-draulic seals and pockings. 
Protect packing rings or seals agninsl 
thread damape during installation. 

Identify and  select hydraulic fluids.- 

Determine the fluid type for use in a speci- 
fled aircnift h>-dr:iulic s)-steni. 
The method of measuring the riscosity 
of a liquid. 
Identify ester-base, petrolem-base. and 
regetable-base fluids. 

Inspect, check, senice, troubleshoot, and  
repair hydraulic and  pneumatic power sys- 
tems.-Level 3:  

Determine the sir presnre in a li~clraulic 
accumulator. 
The location and use of quick-disconnect 
fitcinp in l i ~ c l r ~ d i c  and pnelimatic sys- 
tenis. 
The niountinp position of diaplirngm and 
bladder-t?-pe hydraulic acciinialators. 
Serrice liydrnulic reservoir;. 
Determine the causes of incorrect system 
presure. 
.Sen-ice porous paper and micronic filter- 
ing elenients. 
.idjust the pre=sure setting of tlie mnin 
s>-steni relief rnlve. 

Purge air  from a hydmulic system. 
The rerni used to indirate force per unit 
area. 

Lerel 3 : 

Identify the types of liydrnulic porer 
sxstenis. 
The purpose, location. and operation of 
a hydraulic fuse. 
Protect n hydraulic sp ten i  ngniust, oon- 
rainiiiiltion chiring a componeiit replace- 
ment. 

Inspect a hydraulic system for r a t e r  and 
nietal contaminntion. 
Service a pneuinat ic. system moisture 
selmratnr. 

Tlie purpose, location, and operation of 
an orifice clieclc d r e  in the wing flap 
actuating system. 

Tlie purpose. location, and operation of 
a \x-ing f l n p  overlond valve. 

The purpose, location. and operation of 
n hydraulic system pressure regulator. 

The purpose. 1oc;ition. and operation of 
a seqjoence valve. 

The purpose, location, snd operation of 
ii  crossflo\r valre. 

The purpose. loc:ition, and operation of 
a hydraulic sptein pressure accumulxtor. 
Tlie purpose, loc:ition, niid operation of 
a shuttle ralre. 
Tlie purpose, location, and operation of 
ti check mlre. 
Instnll and remove engine-driven liydrau- 
lic punips. 

The indications of a \r-orn or damaged 
hydrnnlic piimp shaft. 
The operating principles of hydraulic 

The cause of hydraulic pump chatter 
during operation. 
Tlie operatiup principles of a constaut- 
~lisplncemeiit h~-ilr:inlic 1ninip. 

The operating principles of a variable- 
displncement liydlmulic pninp. 

' lne  purpose of the shear section on the 
shaft of an engine-drireu hydraulic power 
pump. 

lralld pumps. 



The purpose and operation of a hydraulic 
actuating cylinder. 
Determine the cause if a constant-pressure 
hydraulic system with no external leakage 
will not hold pressure when the power 
pump is not operating. 
Determine the cause if an engine-driven 
power pump will not maintain system 
pressure during the actuation of a unit 
in the system. 
The general features and operating prin- 
ciples of aircraft pneumatic power sys- 
tems. 
The purpose of pressurized reservoirs in 
some hydraulic systems. 
The purpose and location of a standpipe 
in some hydraulic reservoirs. 
The causes of too frequent cycling of a 
constant-pressure hydraulic system. 
Operate and check a hydraulically oper- 
ated flap system. 
The operating mechanism of most hy- 
draulic pressure pauges. 
The indications of a Ion. fluid supply 
during system operation. 

0 C. CABIN ATMOSPHERE CONTROL 
SYSTEMS. 

Repair heating, cooling, air-conditioning, 
pressurization, and oxygen system compo- 
nents.-Level 1 : 

The usual reasons a surface combustion 
heater fails to operate. 
The effects cf cracks or holes in an ex- 
haust-type heat exchanger. 
The usual soiirces of contamination of a 
freon system. 
The method of protecting a freon system 
from contamination during replacement 
of a component. 

Inspect, check, troubleshoot, service, and 
repair heating, cooling, air-conditioning, 
and pressurization systems.-Level 1 : 

The operating principles of a thermo- 
statically controlled surfiace combustion 
heater. 

The methods used to control cabin pres- 
sure of a pressurized aircraft. 
The protective features included in the 
control circuits of surface combustion 
heaters. 
The purpose and operation of check 
valves in the delivery air ducts of a pres- 
surization system. 
The basic principles of providing and 
controlling airwaft, pressurization. 
The inspection requirements of cabin 
heating systems that utilize an exhaust 
heat exchanger as a source of heated air. 
The method of checking a combustion 
heater fuel system for leaks. 
The function of the condenser in a freon 
cooling system. 
The function of the evaporator in a freon 
cooling system. 
The fuiiction of an expansion valve in a 
freon cooling system. 

Tlie location, in relationship to each other, 
of the units in a freon cooling system. 
The method of determining the liquid 
level in a vapor-cycle cooling system. 
The procedure for servicing a vapor-cycle 
air-conditioning system that has lost all 
its freon charge. 
Tlie basic operating principles of an air- 
cycle cooling system. 
The function of R jet pump in a pres- 
suriz;xtion and air-conditioning system. 
The function of a mixing valve in an air- 
conditioning system. 
The function of the negative p~es~ure -  
relief valr-e iii a pressurization system. 
The function of the outflow valve in a 
pressurizatiou system. 

The function and principles of operation 
of i i n  autoniatic cabiu rate-of-cliinfb con- 
trol system. 

Inspect, check, troubleshoot, service and 
repair oxygen systems.-Lev-el 2: 

Check oxygen system for leakage. 
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Semi- oxygen system Kith breathing 
osygen. 
Inspect a breathing oxygen system for 
contamination. 

AIRCRAFT INSTRUMENT SYS- 
TEMS. 

Inspect, check, service, troubleshoot, and 
repair heading, speed, altitude, time, a t t i -  
tude, temperature, pressure, a n d  position 
indicating systems.-Level 1 : 

The procedure for 'wvinging'." an aircraft 
magnetic compass. 
The methods used to test a static air sys- 
tem for leakage. 
The signi6cance of rarious types of marks 
on the face of an insrrument. 
The operating principles of a thenno- 
couple temperature-indicating circuit. 
The service requirements of instrument 
system filters. 
The effect of a ruptured or disconnected 
static p r m u r e  line located inside a prw- 
surized cabin. 

Instal l  instruments.-Lerel2 : 
The installation and connection of shock- 
mounted vacuum instruments to their 
poTer s-mem. 
The tj-pes of hardrare  used to install 
instruments. 
The application of operation m a r k i n s  to 
,the glass face of an aircraft instrument. 
The protection of instruments during 
handling. 
The installation practices necessary to 
prevent damaging an instrument. 
The installation practices used in making 
hose or tubing connections to the instru- 
ments. 

E. COMMUNICATION AND NAVIGA- 
TION SYSTEMS. 

Inspect, check, and  service autopilot and  
approach control systems--level 1: 

The operating principles of the sensing 
derice used in an autopilot system. 

The purpose and operation of the auto- 
pilot. 
The purpose of a servomotor in an  auto- 
pilot system. 

The installation requirements for auto- 
pilot units. 

The function of a position transmitter in 
an autopilot system. 

Inspect, check, and  service aircraf t  elec- 
tronic communication and navigation sys- 
tems.-Level 1 : 

The FCC regulations pertaining to the 
operation of tro-n-ay radio. 

The principal conditions rh ich  must be 
considered in the installation of radio. 

The protection of radio equipment from 
shock and vibration, 

The methods of reducing engine noise in 
radio receivers. 

Inspect and repair antenna and  electronic 
equipment installations.-Lerel 2: 

The preferred location and methods of 
niounting estemal antennas. 

The procedure for returning an aircraft 
to service after a radio installation has 
heen made in accordance with approved 
installation data. 

The preferred location for the VOR lo- 
calizer receiver antenna on a small air- 
craft. 

F. AIRCRAFT F U E L  SYSTEMS. 

Check and service fuel dump systems.- 

The reasons for requiring fuel dump 
systems. 

The methods used to control the opera- 
tion of fuel dump chutes and x.alves. 

The principal safety requirements for a 
fuel dunip system. 

The purpose of jettison pumps in fuel 
dump systems. 

Level 1 : 
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Perform fuel management, transfer, and 
defue1ing.-Level 1 : 

The precautions required when defueling 
an aircraft. 
The tank-to-engine combinations possible 
with a crossfeed system. 

The method of maintaing c.g. limits 
using fuel transfer technique. 
The arrangement of fuel system controls, 
indicators, and warning lights. 

Inspect, check, and repair pressure fuel- 

The method of controlling fuel level dur- 
ing pressure fueling operations. 
The methods used to operate fueling 
valves. 
The protection of integral tanks against 
overpressure during pressure fueling op- 
erations. 
The arrangement of fueling system con- 
trols, indicators, and warning lights. 
The precautions reqnired vhen fueling an 
aircraft. 
The purpose and operation of pilot valves. 

Repair aircraft fuel system components. 

ing systems.-T,erel 1 : 

-Level 2 : 
Repair and seal fuel tanks. 
Pressure test fuel tanks. 
Remove and clean fuel strainers. 
The precautions to folloiv when routing 
fuel lines. 
The method of regulating fuel system 
pressure. 

Inspect and repair fluid quantity indicat- 

The methods used to determine the level 
of fluid in a tank. 
The purpose of remote-reading electrical 
gages. 
Calibrate liquidometer-type fluid quantity 
indicating systems. 
The effect of aircraft attitude on fluid 
level measuring devices. 

ing systems.-Level 2:  
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Troubleshoot, service, and repair fluid 
pressure and temperature warning systems. 
-Level 2 : 

Determine and adjust the pressure or 
temperature at di ich m.arning systems 
operate. 
Determine the cause of incorrect warning 
system indications and make corrections. 
Test the operation of temperature and 
pressure warning systems. 

Inspect, check, service, troubleshoot, and 

The fuel system inspection requirements 
for aircraft operating in areas of high 
humidity or wide temperature changes. 
The design and installation requirements 
for aircraft fuel tanks. 
The maintenance requirements of fuel 
tank sumps. 
The marking requirements for fuel filler 
openings. 
The purpose of potassium dichromate in 
a fuel system. 
The reason for using booster pumps with 
engine-driven pumps. 
The purpose of ballle plates in fuel tanks. 
The installation and operation require- 
ments of fuel valves. 
The venting requirements of intercon- 
nected fuel tanks. 

G. AIRCRAFT ELECTRICAL SYSTEMS. 
Repair aircraft  electrical system compo- 

nents.-Level 2 : 
Use a “groivler” in generator and motor 
armature inspection and repair. 
Check the condition of shunt and com- 
pound generator field circuits. 
Locate and use overhaul information for  
electrical equipment. 
The procedures for correcting generator 
brush arcing. 
Dress or turn the commutator surface of 
a motor or generator armature. 
Flash a generator field. 

repair aircraft fuel systems.-Level 3:  



The effect of chan,p in speed and load 
on generator output. 
The function of a commutator in a direct 
current electric motor. 

Seat neT or replacement generator 
brushes. 
The effect of incorrect generator brush 
spring tension on generator operation. 

The methods of reducing armature reac- 
tion in aircraft generators. 
The operating principles of carbon-pile 
voltage regulators. 
The design factors that determine the 
number of cycles-per-rerolution an alter- 
nating current generator will produce. 

Determine the speed (r.p.m.) of an elec- 
tric motor. 
The basic principles of generators. 
The factors that affect rhe torque pro- 
duced by an electric motor. 
The methods used to protect armature 
shafts from orerloads. 

The speed and load characteristics of 
series-. compound-. and shunt-wound 
motors. 
The means emplored to control current 
and roltage output of aircraft generators. 

The methods used to control output fre- 
quenry and voltage of alternating current 
generators. 

The general operating characteristics of 
vibrator-trpe current and voltage regu- 
lators. 
The purpose and operation of rererse- 
current cutout r e l a s  in generator control 
circuits. 
The basic internal electrical circuits of 
series-, compound-, and shunt-wound gen- 
erators. 
The operating principles of magnetic 
clutches and brakes commonly used with 
electric mofors. 
The purpose and operation of reversible 
electric motors. 

Install, check, and service airframe elec- 
trical wiring, controls, switches, indicators, 
and protective devices.-Level 3: 

The purpose. applicability, and operation 
of electrical fuses and circuit breakers. 

The types and operation of electrical 
switches. 

Install and wire electrical switches. 

Splice \Tiring i n  aircraft electrical sys- 
tems. 
The characteristics of high-tension and 
lo\\--tension electrical iriring. 

The purpose, applicability, and use of 
electrical rriring terminal strips. 

The criteria for selecting aluminum and 
copper electrical cables. 

Replace terminals on aircraft aluminum 
and copper electrioil cables. 

Determine the current-carrying capacity 
of an electrical circuit. 

The installation and maintenance of open 
\Tiring electrical systems. 

Install electrical \!-iring in conduits. 

The method of protecting electrically op- 
erated emergency systems from accidental 
actuation. 

The strength requirements for electrical 
cable terminals. 

Select and install electrical bonding 
jumpers. 
The installation requirements for electri- 
cal junction boxes. 

The characteristics of single-Tire electri- 
cal systems. 

The special requirements an electrical 
bonding jumper must meet if it is re- 
quired to  carry a ground load for a unit 
of electrical equipment. 

The purpose of shielding electrical wiring 
and equipment. 

The use of quick-disconnect electrical 
plugs and sockets. 
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The purpose of s t d c  wicks or dis- 
chargers. 

The American Wire Gage (A.W.G.) s p  
tem of designating electrical wire sizes. 

Inspect, check, troubleshoot, service, and  
repair a l ternat ing current  and direct cur- 
rent  electrical systems.-Lel-el 3 :  

The results of short or open circuits in a 
generabr control circuit. 

The effect of sticking points in a rererse- 
current cutout relay. 

The cause and effect of solenoid switch 
chatter. 

The installation and circuit requirements 
for anticollision light 'systems. 

The installation and circuit requirements 
for position lights. 

The method of providing direct current 
for battery charging on aircraft that, op- 
erate only alternating current genernton. 

The common methods of controlling out- 
put current and voltage of compound di- 
rect current generators. 

The upersting principles and characteris- 
tics of inrerters. 

Determine the output frequency of an 
alternating current generator. 

The operating principles and character- 
istics of rectifiers. 

The method of providing alternating cur- 
rent in aircraft that operate only direct 
current generators. 

The electrical device usually used to con- 
vert alternating current to a lower or 
higher roltage without a change in fre- 
quency. 

The operating principles and character- 
istics of electrical induction coils. 

The operating principles and character- 
istics of transformers. 

The advantages of using alternating cur- 
rent in aircraft. 

n. POSITION AND WARNING SYS- 
TEMS. 

Inspect, check, and  service speed- a n d  
takeoff-warning systems, electrical brake 
controls, and  antiskid systems.-Level 1 : 

The general requirements for installing 
skid detectors. 
The operating principles of hydraulic 
brake antiskid systems. 

Inspect, check, troubleshoot, service. and  
repair landing gear  position indicating and  
warning systems.-Lerel 3 : 

Determine the cause of a gear unsafe 
warning signal. 
The effect of various electrical faults in 
the operation of the landing gear warning 
system. 

I. ICE AND RAIN CONTROL SYSTEMS. 

Inspect, check, troubleshoot, service, and 
repair a i r f rame ice a n d  rain control SYS- 
terns.-Level 2 : 

Install deicer boots. 
The operating principles of anti-icing 
systems that, utilize heated air in the lead- 
ing edges of airfoils and intake ducts. 
The operating principles of electrically 
operated anti-icing systems. 
Protect deicer boots from deterioration. 

J. F I R E  PROTECTION SYSTEMS. 

Inspect, check, and  service smoke and  
carbon monoxide detection systems.-Level 
1: 

The operating principles of smoke and 
carbon monoxide detection systems. 

Inspect, check, service, troubleshoot, and  
repair a i rcraf t  fire detection and  extin- 
guishing systems.-Level 3 : 

The type of fire-extinguishing agent most 
suitable for use n.itl1 electrical fires. 
The fire-extinguishing agent normally 
used with built-in aircraft fire-extingpish- 
ing systems. 



POWERPLANT THEORY AND MAINTENANCE 

A. RECIPROCATING ENGINES. The purpose of valve overlap in some 
engines. 

radial engine.-Level 1 : The effects of rarious poppet-type valve 
face angles. 
The characteristics of various types of 
\ al\ e operating mechanisms. 
The operating characteristics of zero-lash 
hydraulic valve lifters. 
Time engine valves during engine as- 
sembly. 
Install I alve guides. 
Grind and resurface valves and valve 

Inspect and repair 14-cylinder or larger  

The purpose and advantages of using 
propeller redudion gearing. 

The characteristics of thrust bearings used 
111 large radial engines. 

The characteristics of crankshaft bearings 
used in large radial engines. 

The construction characteristics of the 
crankshaft and rod assemblies for a two- 
row radial engine. 
The loads acting on the poxver c a ~ e  and 
nose ciise of a large radial engine during 
various conditions of operation. 

The methods of classifying reciprocating 
engines. 
The factors that affect the volumetric ef- I ‘. 
ficienry of an engine 
1)etermine the cylinder firing order for 
various types of eng~nes. 

Overhaul reciprocating engine.-Level 2 : 
The purpose and operating principles of 
dgnamic dampers used in aircraft engines. 
The characteristics of various crankshaft 
designs. 

- The basic operating principles of four- 
stroke cycle engines. 

The characteristics of various piston pin 
and knuckle pin retention devices. 

The processes used to harden cylinder 
bores. 
The purpose and applicability of choke- 
type or taper-ground cylinders. 

The ivear characteristics of engine cylinder 
walls. 

I 

I 

seats. 
The purpose of using relatively large 
piston-to-cylinder wall clearances in air- 
craft engines. 
The indirations of failed or failing engine 
bearings. 
The result of operating an engine at high 
po\\-er settings before the lubricating oil 
has come up to operating temperature. 
Check piston rings for correct end and side 
clearance. 
Check valve stems for stretch. 
Repair a scored aluminum piston. 
Perform crankshaft “runout.” 
PreptLre engine for disassembly before 
overhaul. 
Measure inside diameter, taper, and ont- 
of-round of a cylinder bore. 
Install cylinders and tighten holddown 
nnts. 
The coiistruction characteristics of air- 
cooled engine cylinders. 
The construction characteristics and the 
operating principles of poppet-type engine 
valves. 



The construction characteristics of aircraft 
engine pistons. 
The types and arrangements of piston 
rings used in aircraft engines. 

The purpose of using more than one spring 
on aircraft engine ralres. 

The operating principles and construction 
of spur and pinion-type and planetary- 
tJ-pe propeller reduction gearing. 

The principles of construction and opera- 
tion of accessory gear drive trains on re- 
ciprocating engines. 
Inspect cast and forged engine crankcase 
assemblies. 
Remoi-e and install studs in engine crank- 
case and accessory sections. 

Inspect, check, service, and  repair opposed 
and  radial engines and  reciprocating engine 
installations-Lerel 3: 

Check and adjust engine x-al5-e clearances. 
Ijeterniine the speed and direction of rota- 
tion of the rani ring in 1-arious radial 
engines. 
The effect of excessire or insu5cient n l r e  
clearance on engine operation. 
The relationship betix-een operating vali-e 
clearance and cold wlve clearance. 
Perfornr cylinder compresion tests 

Perform an ignition spteni  operational 
check. 
L)eternrine the condition of cable-operated 
engine cant rol systeins. 

Check and adjust engine idling speed and 
mixture. 

Detect and detemiine the cause of a "cold" 
cylinder. 

The purpose of establishing one or more 
critical ranges for certain engine-propeller 
conibinat ions. 

The operating indications of a irorn or 
weak engine. 

The effect of a Iea l i in~  oil dilution wli-e 
mi engine operation. 

The effect of a low oil supply on engine 
operation. 
The indications of a correctly functioning 
engine oil system. 
The probable cause of oil being thrown 
out of the breather of a n.et-sump engine. 
Determine the source and cause of metallic 
particles foiind on the oil screen during 
engine inspection. 
The effect of a11 nnhalanced propeller on 
engine operation. 
The power settings most desirable for 
protracted engine operation. 
Dilute engine oil in preparation for cold 
weather starting operations. 

The purpose and operating principles of 
engine dynamic suspension systems. 
Install and time a magneto. 

Install,  troubleshoot, and  remove recipro- 

The effert of throttle position upon fuel- 
air mixture in the cylinders during start- 
ing. 
Pre-oil an overhauled engine before start- 
1ng. 

Install air-cooled engine baffles. 
The method of hoisting or lifting engines 
during renroi-al and installation. 
The effect of increased engine manifold 
pressure on master rod bearing load. 
The effect of air density on engine power 
out put. 
The Causes of engine backfire. 
The basic operational sequence for in- 
rreasing or reduring the paver output of 
an engine equipped with a constant-speed 
propeller. 
The factors that affect an engine's tend- 
ency to detonate. 
The effect of induction system air leaks 
on engine operation. 
The indications of a leaking primer sys- 
tem during engine operation. 

cating engines.-Level 3 : 
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The types of compressors most commonly 
used in turbine engines. 

The construction and operating charac- 
teristics of axial-flow compressors. 

The adrantage of the axial-flow com- 
pressor over the centrifugal compressor. 

The function and location of the diffuser 
section. 
The basic design of turbine blades. 

The effect of high ambient temperatures 
on turbine engine operation. 
The type failures to  rliich turbine com- 
ponents are subject. 
The results of excessive operating tem- 
perature. 

Install, troubleshoot, and remove turbine 

Tlie operating principles of a turbine 
engine. 
The effect of air density on the thrust of 
a turbine engine. 

The effect 01 exhaust nozzle adjustments 
on turbine engine operation. 

The method of controlling compressor 
surge. 
The purpose and operation of fuel con- 
trol devices. 

The cawe nf hot spots on the outer com- 
bustion casing. 
The method of insuring ignition in com- 
bustion chambers not equipped with ig- 
niter plugs. 
Adjust turbine engine fuel controls. 

engines.-Level 2: 

C. ENGINE INSPECTION. 

worthiness inspections.-Level 3: 
Perform powerplant conformity and air- 

Determine that applicable Airworthiness 
Directii es are complied mth. 

Determine that the pomrplant conforms 
v i t h  the applicable FAS Specification. 

The effect of exliaust back pressure on 
engine power output. 
The result of incorrect fuel-air mixture 
adjnstments. 
The indication and effect, of carburetor 
-:lug. 
Operate nnd adjust meclmnical push-pull 
control systems. 

B. 'TURBINE ENGINES. 
Overhaul turbine engine.-Level 9 : 

The relationship between rotor speed and 
total thrust of a turbine engine. 
The relationsliip between turbine inlet 
temperature and thrust of n turbine 
engine. 
The relatinonship betmen operating alti- 
tude and thrust of a turbine engine. 
The operating characteristics of turbine 
engines equipped with in-o-spool or "split" 
compressors. 
Tlie operating characteristics of fan and 
bypass turbine engines. 
The relative gas pressures in various por- 
tions of rz turbine engine. 

~ 

The function of the nozzle diaphragm in 
' '0 a turbine engine. 

The function of the exhaust cone in a 
turbine engine. 
The operating characteristics and types 
of combustion chambers. 
Remove and install outer combustion- 
chamber case and liners. 
The methods for disassembling compres- 
sor sections. 
Tlie function and location of fuel nozzles. 

Inspect, check, service, and repair turbine 
engines and turbine engine installations.- 
Level 2 : 

The principles of operation of thrust re- 
i.ersing systems used with turbine engines. 
The advantages of n gas turbine geared 
to a propeller. 
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POWERPLANT SYSTEMS AND COMPONENTS 

A. ENGINE INSTRUMENT SYSTEMS. The operation and use of synchronous 
motors. 
Measure the resistance of thermocouple 

Troubleshoot, service, and  repair fluid 
rate-of-flow indicating. systems.-Level 2:  - -  

The purpose and operating principles of 
a fuel-flow indicating system. 
The relationship between fuel flow and 
the power output of an engine. 

Inspect, check, service, troubleshoot, and  
repair engine temperature, pressure, and 
r.p.m. indicating systems.-Level 3:  

The operating principles of therniocouple- 
type temperature indicating systems. 

Tlie effect of a, broken or leaking manifold 
pressure gage line. 
Tlie purpose and operating principles of 
nn exhaust gas analyzer system. 

The purpose and operating principles of 
a manifold pressore indicating system. 
The operating principles of engine oil 
temperature indicating systems. 
Apply markings to the glass face of en- 
gine instrumcnts. 
Install tachometer drires. 
Determine the reason for failure of an 
electric tachometer system. 
The requirements for a carburetor air 
temperature indicating system. 
Determine the reason for an off-scale 
reading of a ratiometer-type indicating 
system. 
Determine the cause of erratic indications 
when using a thermocouple system. 
The purpose and operating principles of 
fuel pressure Tmrning systems. 

The installation practices for thermo- 
couple leads. 

lends. 
Determine the cause of an inverse reading 
in a thermocouple temperature indicating 
system. 
Identify the types and application of 
thermocouples used to indicate turbine 
engine temperatures. 

B. ENGINE FIRE PROTECTION SYS- 

Inspect, check, service, troubleshoot, and  
repair engine 5 r e  detection and  extinguish- 
ing systems.-Level 3:  

Check continuity and resistance of the 
electrical circuit. 
Determine rhe causes of system malfunc- 
tion. 
Tlie methods nsed to release the extin- 
guishing agent. 
The sensing devices used in the detection 
systems. 

TEMS. 

C. ENGINE ELECTRICAL SYSTEMS. 

nents.-Level 2:  
Repair engine electrical system compo- 

Check the condition of shunt and com- 
pound generator field circuits. 
Locate and use overhaul information for 
electrical equipment. 
The procedures for correcting generator 
brush arcing. 
Check a motor or generator armature to 
determine that the >Tindings are not 
grounded. 
Smooth the commutator surface of a mo- 
tor or generator armature. 
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Determine the cause of solder deposits on 
the armature cover plate of a generator. 
The purpose of a ripple filter in a gen- 
erator porrer circuit. 
The tvpe of electric motor used with 
direct-cranking engine starters. 
The types of roltage regulators used n-ith 
high output direct current generators. 
The results of short or  open circuits in a 
generator control circuit. 
The effect of sticking points in a rererse- 
current cutout relay. 

The method of proriding and controlling 
the field current of aircraft generators. 
The methods of controlling parallel direct 
current generators. 
The methods used to control output fre- 
quency and roltage of alternating current 
generators. 
The methods of reducing armature reac- 
tion in aircraft generators. 
The methods of controlling current and 
voltage output of compound direct current 
generators. 
The operating principles of carbon-pile 
roltage regulators. 
The operating characterisics of series- 
wound direct current electric motors. 
The purpose and operation of reverse- 
current cutout relays in generator control 
circuits. 
The general operating characteristics of 
vibrator-type current and roltage regw 
lators. 
Flash a generator field. 
The effect of changes in speed and load 
on generator output. 
The design factors that determine the 
number of cycles per rerolution an alter- 
nating current generator r i l l  produce. 

The factors that affect the torque pro- 
duced by an electric motor. 
The function of a commutator in a direct 
current electic motor. 

Determine the output frequency of an al- 
ternating current generator. 
The methods used to protect armature 
shafts from overloads. 
Seat nen. or replacement generator 
brushes. 
The effect of incorrect generator brush 
spring tension on generator operation. 

The speed and load characteristics of 
series-, compound-, and shunt-round elec- 
tric motors. 
The basic principles of electric generators. 

The basic internal electrical circuits of 
series-, compound-, and shunt-round gen- 
erators. 
The applicability and use of intermittent- 
duty electric motors. 
The operating principles of magnetic 
clutches and brakes commonly used with 
electric motnrs. 
The requirements and methods for con- 
trolling a malfunctioning generator. 
The purpose and operation of reversible 
electric motors. 

Install, check, and service engine electri- 
cal wiring, controls, switches, indicators, 
and protective devices.-Level 3 : 

The purpose, applicability, and operation 
of electrical fuses and circuit brmkers. 
The types of electrical srritches and their 
operation. 
Install and xire electrical switches. 
Splice wiring in engine electrical systems. 

The characteristics of high-tension and 
lor-tension electrical Tiring. 
The purpose, applicability, and use of 
electrical wiring terminal strips. 
The criteria for selecting aluminum and 
copper electrical cables. 
Replace terminals on aircraft aluminum 
and copper electrical cables. 
Types of switches and circuits used to 
control reversible electric motors. 
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Identify aircraft electric cables. 
Determine the current-carrying capacity 
of an electrical circuit. 
Install electrical 11-iring in conduits. 
Use electric cable selection chart for  de- 
termining the correct cable to  use in speci- 
fied circumstances. 
The strength requirements for electric 
cable terminals. 

The purpose of using synthetic lubricante 
for turbine engines. 
The effect of heat on lubricants. 
Tlie grade clesigiintions for ariation oils. 
The desigiiations for synthetic turbine oil. 
The results of operating x u  engine using 
a n  incorrect lubricant. 
The functioiis of engine oil in addition 
to lubricating the enEine. - I 

Repair engine lubrication system compo- 

Clean and repnir nluininum alloy esternal 

Clean external lubrication system compo- 

The function and location of an oil tem- 

Select and install electrical bonding 
jumpers. 
The installation requirements for electri- 
cal junction boxes. oil lines. 
The installation aud Tiring of solenoid- 
operated svitches. nents. 
The characteristics of single-Tire electri- 
cal systems. aerature re~ulator .  

nents.-Ler~el 2 : 

The use of quick-disconnect electrical 
plugs and sockets. 
The American Wire Gage (A.W.G) 3ys- 
tem of designating electrical vise  sizes. 
The cause and effect of solenoid s r i tch  
chatter. 
The method of providing direct current 
for battery charging on aircraft that op- 
erate ouly alteriinting current generators. 
The inasimnm permissible continuous 
load on the electrical system. 
The sources of alternating current porrer 
in aircraft that operate only direct cur- 
rent generators. 
The operating principles nnd character- 
istics of transformers. 
Determine tlir approximate continuous 
load on an aircraft electrical system, 

'. 
D. LUBRICATION SYSTEMS. 

Identify and select lubricants.-Level 2:  

I 

The size requirement for the oil inlet line. 
Clean and test oil tanlis. 
The purpose and operation of the oil 
cooler. 
The operating principles of lubrication 
pumps. 

Inspect, check, service, troubleshoot, and 
repair engine lubrication systems.-Level 3 : 

Determine source and cause of metallic 
particles in the lubricating oil. 
The purpose and principles of operation 
of engiiie oil dilution systems. 
Tlie espansion space requirements for en- 
gine oil supply tanks. 
The puspose for changing engine lubri- 
cating oil at specified interrals. 
The type of lubrication system generally 
used in high-volume reciprocating engines. 
The factors that affect the oil consump- 
tion of a reciprocating engine. - -  

The desirable charncteristics for aircraft 
engine lubricating oils. 
The meaning and importance of oil vis- 
cosity. inders of radial mgines. 
The meaning and significance of oil flash 
point. cylinder d l s .  

The method normally used t o  prevent ex- 
cessire, oil from accuniulnting in the cyl- 
inders of inverted engines or the lower cyl- 

The inethod of controlling the oil film on 
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The method of lubricating the ralre- E. IGNITION SYSTEMS. 
operating mechanism in an orerhead- Overhaul magneto and ignition harness.- 
1-alre engine. Lerel 2 : 
The Tenting requirements of dry-sump 
and rret-sump engine lubrication systems. 
The effect of bmken or leaking lines in 
various parts of the lubrication system. 
The effect of engine wear on the opera- 
tion of the lubrication system. 
The operating indications of a l o r  engine 
oil supply. 
The method of maintaining a reserre sup- 
ply of oil in the engine oil supply tnnk 
for use in propeller feathering. 
The requirements for marking oil tank 
fillers. 
The purpose and operating principles of 
the lubrication system pressure-relief 
valve. 
The purpose and operation of the oil 
cooler bypass ralre. 
The effect of congealed oil in the heat 
exchange portion of an oil radiator. 
The purpose. location, and operation of 
anti-sludge chambers in the lubrication 
sgstem of a reciprocating engine. 
The purpose and operation of the bypass 
feature built into most engine oil filtering 
systems 
The operating principles of the stacked 
disc, edge filtration type of filter. 
The characteristics and operating prin- 
ciples of dry-sump and wet-sump engine 
lubricating systems. 

The purpose, location, and operation of 
the oil separator. 
Adjust engine oil pressure. 
The purpose of the restricted orifice in 
the oil pressure gage line. 
The effect of obstructed rocker box inter- 
cylinder oii drain lines on engine oper- 
ation. 
The characteristics and principles of op- 
eration of a radial engine oil scavenging 
System. 
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The construction characteristics of mag- 
neto main case housings. 

The characteristics and construction ma- 
terials of magneto pole shoes or coil core 
estensions. 
The purpose and methods of ventilating 
aircraft magneto housings. 
The materials used in the construction of 
magneto breaker points. 
The purpose and use of ‘‘keepen” placed 
across the poles of a rotating magnet that 
has been remored from a magneto. 
Check the strength of a rotating magnet 
installed in a magneto. 
Internally time a magneto during as- 
sembly. 
Determine the rotational speed of a mag- 
neto when installed on \-arious types of 

The purpose and location of condensers 
in a magneto electrical circuit. 
Determine the condition of magneto 
breaker points by risual indications. 
Lubricate a magneto breaker cam. 
The effect of can-follon.er x x m  on pirot- 
and pirotless-type breaker-point assem- 
blies. 
The meaning of the term “E-Gap Angle.” 
The characteristics of the rotating mag- 
nets commonly used in aircraft magnetos. 
Install and adjust breaker points. 
The characteristics of cams used in air- 
craft magnetos to operate the breaker 

The purpose of setting ignition cables in 
a plastic insulating material within some 
ignition harnesses. 
Install high-tension ignition cables in a 
shielded ignition manifold. 
The purpose and operation of impulse 
couplings used rrith aircraft magnetos. 

engines. 

points. 



The results of operating a magnet,o n d h  
a broken impulse coupling spring. 
The methods used to secure ignition leads 
in harnesses and distributor blocks. 
Jleasure breaker point spring tension. 

Repair engine ignition system compo- 

The purpose and operation of magneto 
breaker points. 
Jfeasure the cqacity of a condenser. 
Check ignition coil windings for shorts 
or open circuits. 
Locate and use data associated with igni- 
tion system components. 
The effect of weak magnets on engine 
operation. 
The effect of weak breaker point spring 
tension on engine operation. 
Clean and inspect spark plugs and igniter 
plugs. 
Adjust spark plug electrodes. 
Tho precautions to observe when working 
with high-energy ignition systems. 
Determine that a distributor is internally 
timed. 
The effect of high resistance in an igni- 
tion lead on engine operation. 
The function and characteristics of igni- 
tion harnesses. 
Determine the continuity of ignition 
wiring. 
The construction and operation of a trans- 
former coil for loivtension ignition sys- 
tems. 

Inspect, check, service, troubleshoot, and 
repair reciprocating and turbine engine 
ignition systems.-Lerel 3 : 

The purpose of shielding aircraft engine 
ignition systems. 
The purpose and principles of staggered 
ignition timing. 
Install and time an ignition system dis- 
t ri bu t or, 

nents.-Level 2 : 
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Recognize and interpret basic ignition 
analyzer patterns. 
The purpose and operating principles of 
spark adrance systems. 
The effect of using condensers of incorrect 
capacity in an ignition system. 
The operating principles of low-tension 
ignition systems. 
The effect a shorted primary Trinding in 
a lowtension ignition coil has on engine 
operation. 
Install and test magneto ignition switches. 
Test an ignition harness for electrical 
leakage. 

The purpose and principles of compen- 
sated ignition timing. 
The operating ‘periods of turbine engine 
ignition systems. 
The results of using a spark plug of in- 
correct heat range in an engine. 
Install and remove spark plugs. 
The meaning of “reach” as applied to 
spark ‘plug design. 
Inspect spark plugs for damaged insula- 
tion. 
The cause and effect of various types of 

The purpnsa and operation of an ignition 
booster system. 
The purpose and operation of an induc- 
tion vibrator. 
Install and time a magneto equipped with 
an impulse coupling. 

spark plug fouling. 

F. FUEL METERING SYSTEMS. 

tion systems.-Level 1 : 
Inspect, check, and service water injec- 

The purpose and effect of injecting water 
or water-alcohol during periods of high 
engine power output. 
The means used to prevent the freezing 
of the n-ater or AD1 liquid. 
The effect of atmospheric humidity on 
engine poiver when using water injection. 



The effect of eshausting the r a t e r  supply 
during takeoff operations utilizing wnter 
inject ion. 
The purpo.ie and effect of the derichrnent 
rdre  in the irater-:tlcoliol iiijectioii sxs- 
tern. 
Tlir rr.wlri of detoii:rtiou n.itliiii :in engine. 

The procedure to folloir d e n  detonntion 

The factor rliar determines the amount of 
witter Ho\i- during .\[)I operation. 

The method for preventinq corrosion of 
lines i i i i d  fittings iiserl iu -ID1 s!-jtenIs. 

The piirpose of the nil-l’re~iirr-oper:ite[l 
1-alre in tlie AD1 >I -_- seni. 

occ11rs. 

Overhaul carburetor.--l,erel 2 :  
The fuel metering forces of a conren- 
tional flo:tt-type carburetor and a pres- 
sure-type carburetor. 
The rrlat ionihip berm-een carburetor w n -  
turi size and engine displacement rolume. 
The fuel-air niisture requirements of an 
engine during idling and during high 
pon-er ?err inpi. 

The operation of [lie idling system of a 
float-type carhiiretor and a pre=sure-type 
carburetor. 

The effert of n clogged main air  bleed in 
a f lout- tge carburetor on engine opera- 
tion. 

Check and adjust tlie float lex-el of a float- 
tFpe carbtirrror. 

The effect of an incorrectly adjusted float 
lerel on engine operation. 

The effect of a xr-orn or grooved needle 
m l r e  and .seat ase1nb1.v in i i  float-tJ-pe 
carburetor on engine operation. 
The opemting principles of a back-suc- 
tion-type niisture control. 
The operating principles of an automatic 
rnisture control. 

The operating principles of economizer 
systems in float-tFpe carburetors. 

The effect of :I ruptured diaphragm in a 
pressure-type carburetor on engine oper- 
ation. 
The basic funrtion of a manunl misture 
courrol in :in aircraft carburetor. 

The location and operating principles of 
i1ixI1:irp noz./les used wit11 pressure car- 
buretors. 

Repair engine fuel metering system com- 

The operirting principles of piston-type 
xnd single- and ~ l o u b l e - d i a ~ l ~ r a g n ~  ac- 
i.eles;itioii pumps. 

Tlie operati iy principles of direct fuel 
injection systems. 

The purpose and operation of n rentnri. 
The function of a metering jet. 
The purpose of an air bleed i n  :I carbii- 
retor. 
The p u r p s c  of nu econoniizrr rnlre in n 
carburetor. 
Clean carburetor parts. 

Repair a leaking float. 
The adjustments that uiny be made 011 :I 
ljressure-injectioii carbiiretor, 

The effect of clogged impact tubes on 
engine operation. 

Tlie function of the synchronizer bar on 
fuel injection equipped engines. 

Tlie function and operation of the main 
mid idling air bleed systems in a float- 
type carburetor. 

Inspect, check, service, troubleshoot, and  
repair reciprocating and  turbine engine 
fuel  metering systems.-Lerel 3: 

ponents.-I,ei-el 2 :  

Adjust idling speed and misture. 
The principles of operation of an auto- 
matic, fuel control unit used on a turbojet 
engine. 

Trim turbojet eiigiiie fuel control system. 
The effect of increased altitude on engine 
fuel-air mixture. 
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The relative burning rates of various fuel- The location and operdon of main fuel 
air mixtures. strainers, 
The fuel-air mixture requirements of a The causes arid effects of fuel system 
reciprocating engine at various power rapor lock. 
settings. The location and olleration of fuel valves. 

H. INDUCTION SYSTEMS. The operating characteristics of engines 
ivith direct cvlinder fuel iniection svstems. " 

Inspect, check, troubleshoot, service, and 
repair engine ice and rain eontrol systems. 
-Level 2 : 

The princi'ples of alcohol injection to con- 
trol induction svstem icing. 

Install, remove, and adjust direct cylinder 
fuel injection sxstem components. 
The difference beti\-een a fuel injection 
system and a fuel injection carburetor. _ _  

The effect of ice within the induction sys- 
tern on engine operation. 

The operating principles of carburetor air 
heaters used to prevent or eliminate ice 
in an eugine induction sjstem. 
The method used to prevent, the entry of 
rain into the induction system of a re- 

G. ENGINE FUEL SYSTEMS. ciprocating engine. 
The operating principles of electrically 
heated inlet ducts. Level 2 : 
The use of engine bleed air to control 
engine inlet icing. 
The causes of carburetor and induction 
system icing. 

Inspect, check, service, and repair heat 

The effect of using heated air during 
periods of high engine power output. 
The pressures present in various portions 
of the induction system of supercharged 
and unsupercharged reciprocating engines. 
The principles of operation and control 

The principles of operation and control 
of integral superchargers. 
The purpose and operation of the indue- 
tion system impeller used in some radial 
engines. 

Inspect, check, service, and repair carbu- 
retor air intake and induction manifolds.- 

The position of the carburetor heat con- 

The cause of lean mixtures in a conven- 
tional carburetor system. 
The effect an inoperatire vapor vent in a 
pressure-type carburetor has on engine 
operation. 
The factors that affect the density of the 
air entering the carburetor. 

Repair engine fuel system components.- 

The types of engine-driven fuel pumps 
generally used lvith large reciprocating 
engines. 
The purpose and operation of a fuel pump 
bypnss valve. 

pumps. 
The purpose operation of fuel boost exchangers and superchargers.-Level 2 :  

rn 
Inspect, check, service, troubleshoot, and 

The causes of fuel pressure fluctuation. 
The characteristics of centrifugal-type 

fuel boost pumps. of turbosuperchargers. 
The fuel system requirements for aircraft 
certificated in the "standard" classification. 
The usual sources of aircraft fuel system 
contamination. 
The purpose and requirements for strain- 
ers in fuel tank outlets. 
Inspect aircraft fuel tank sumps and fuel 
strainers. Level 3 : 
Adjust engine-driven fuel pump output 
pressure. trol during engine starting. 

repair engine fuel systems.-Level 3:  
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The purpose and location of the induc- 
tion system screen in a reciprocating 
engine. 
The purpose and location of the “hot 
spot“ heater in the induction sptem of 
some reciprwating engines. 

The installation and operation of a multi- 
point priming system on a radial engine. 

The purpose. location, and servicing re- 
quirements for carburetor air filters. 

The pnrpose and operation of ram air 
intake duets on reciprocating engines. 

I. ENGINE COOLING SYSTEMS. 

Repair engine cooling system compo- 

The attachment of cylinder head baffles. 
The material used in the construction of 
air baffles. 
Reprofile cylinder fins. 
The effect of valre adjustment on the heat 
rejection rate of an engine. 

nents.-Leyel 2 :  

Inspect, check, troubleshoot, service, and 

The operating principles of the cooling 
sFtem of TerticallF installed xir-cooled 
helicopter engines. 

The effects of ercessiye heat in an air- 
craft engine. 

The purpose of fins on engine cylinders. 

The effect of incorrectly installed b d e s  
on engine operation. 

The function and operation of cowl flaps. 
The effect of fuel-air ratio on engine 
cooling. 

repair engine cooling systems.-Lerel 3: 

J. ENGINE EXHAUST SYSTEMS. 

Repair engine exhaust system compo- 

Tlie construction characteristics of ex- 
haust anginenter tubes. 

Tlie materinls used in exhaust system 
components. 
The tecliniqne for rlenning ceramic-coated 
exhaust pipes. 
Detect and repair cracks in stainless steel 
exhaust pipes. 

The methods used to coinpensate for the 
unequal expanrioii rate of exhaust system 
components. 

Inspect, check, troubleshoot, service, and 

Inspect exhaust sj-stems that utilize an 
eshaust heat eschanger. 
The purpose and operating principles of 
the turbines driren by the exhaust gases 
of a turbo-compound engine. 

The fiiiiction and location of exhaust 
augmenters. 
The cause and effect of “frozen” ball 
joints in an exhaust system. 

Clean and test eshnnst-type heating muffs. 
The methods for torqning exhaust system 
clamps. 
The purpose and construction of exhaust 
gas noise suppressors. 
The effect of exhaust gns leakage on sys- 
ten] components. 
The purpose and operation of engine 
thrust rerersers. 

nents.-Lerel 2 :  

repair engine exhaust systems.-level 3: 

K. PROPELLERS. 
Inspect, check, service, and repair pro- 

and ice control s y ~ -  

The purpose of slinger rings on some 
propeller install a t’ ions. 
The method of preventing ice formation 
on propeller spinners. 

The purpose and operation of cooling air 
au,menring systems. terns.-Lerel 1 : 
The principles of “pressure baffling” used 
in cooling aircraft engines. 

The precautions necessary during ground 
operation of aircraft engines. 

peller 
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The operating principles of electrical de- 
icing systems for propellers. 
The purpose of the governor step motor in 
the synchronizing system. 
The purpose of propeller synchronizing 
systems. 
The operating principles of sync,hronizing 
systems. 
The operating principles of fluid anti- 
icing systems. 

Identify and select propeller lubricants. 

The principal requirements for propeller 
lubricants. 
The factors to be considered in selecting 
an oil or grease for a partic,ular appli- 
ca t ion. 

- L e d  2 : 

Balance propellers.-Lmel 2 : 

The effects of propeller unbalance on en- 
gine operation. 
Detec.t and correct vertical and horizont,al 
unbalnnce in a two-blade, propeller. 
Balance a tn.0-blade propeller that uses 
a sepsrate hub for mounting on the engine 
crankshaft. 

Repair propeller control system compo- 
nents-Level 2 : 

Install oil control plugs in governors. 
Use manufacturer’s data to repair com- 
ponents. 
The purpose and operation of a propeller 
governor. 
The forces acting on a governor to pro- 
duce speed control. 
Determine the direction of rotation for 
d-hich a propeller governor is set. 

Inspect, check, service, and repair fixed- 
pitch, constant-speed, and feathering pro- 
pellers, and propeller governing systems- 
Level 3 : 

The purpose and function of the parts of 
a propeller. 

The aerodynamic forces and loads acting 
on a rotating propeller blade. 

The operating principles of propeller con- 
trols used with turbine engines. 

l h e  meaning and significance of “static 
limits!’ as related to the installation of a 
fixed-pitch propeller. 
The purpose of the metal tipping on a 
wood propeller. 
Measure propeller blade angle. 
The meaning of propeller blade “hack” 
and “face.” 
The method of making changes in the 
speed xnd power output of an engine 
equipped with a constant-speed propeller. 

The operation of the distributor valve 
assembly of a hydromatic propeller. 

The normal position of a constant-speed 
propeller control during takeoff. 

The effect on engine operation of chang- 
ing propeller pitch settings before a 
steady oil pressure is obtained after en- 
gine starting. 

The meaning and significance of “critical 
ranges“ esta’blished for some engine-pro- 
peller combinations. 
The operation of a propeller during the 
feathering cycle. 
The operation of a propeller during the 
reversing cycle. 
The purpose of placing a propeller in a 
specified position prior to stopping the 
engine. 
The relationship between blade position, 
airspeed, arid angle of attack of the pro- 
peller blades. 
The operating principles of two-position 
and c.onstant-speed counterweight pro- 
pellers. 
The method of lubricating the pitch- 
changing mechanism of a hydromatic pro- 
peller. 
The method of checking a steel propeller 
hub or blade for cracks. 
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The general procedure to be followed 
rrhen using the chemical etching process 
to inspect aluminum alloy propeller blades. 

Determine whether a bent aluminum alloy 
propeller blade can be repaired by cold 
straightening. 

Clean and protect aluminum propeller 
blades. 

The procedure for treating minor nicks 
and scratches on aluminum propeller 
blades. 

Determine the blade pitch stop settings 
on a rariable-pitch propeller. 

The operating forces used to make blade 
pitch changes on various types of rariahle- 
pitch propellers. 

The location and purpose of propeller 
blade cuffs. 

Install, troubleshoot, and remove propel- 

Perform an operational check of propeller 
feathering system. 

Detect and correct front and rear cone 
bottoming of R propeller installed on a 
splined crankshaft. 

:rs.--Level 3 : 

The purpose and use of snap rings on 
propeller installations. 
The purpose and use of propeller cones 
in some propeller installations. 
Determine the amount of contact between 
a tapered crankshaft and the propeller 
hub. 
Install and track a fixed-pitch and con- 
stant-speed propeller. 
Detect and correct looseness in a cable- 
operated propeller control system. 
The most likely indications of a damaged 
piston-to-dome seal in a hydromatic pro- 
peller. 
The most likely cause of oil leakage 
around the rear cone of a hydromatic 
propeller. 
Perform an operational check of a pro- 
peller reversing system. 
The constant-speed propeller setting used 
%Then checking ignition systems. 
Adjust a propeller gorernor so that the 
propeller d l  operate rritbin the correct 
range. 
The purpose and significance of prcload- 
iug the pitch-changing mechanism in a 
hydromatic propeller. 



ORAL AND PRACTICAL TESTS 

Compktion of the oral and practical tests 
is usually the final step in becoming certificated 
or in adding a rating to a ineclianic certificate. 
An oral and a practical test must be taken for 
each rating. 

Oral and practical tests are administered 
b~ FAA Flight Standards inspectors or by 
FAA-designated mechanic examiners (DMEs). 
I f  an FAA inspector gives the tests, the re- 
quired facility, tools, materials, and supplies 
must be furnished or  arranged for by the 
applicant. The adequacy and suitability of 
the facilities can be determined at the time 
arrangements for the tests are being made. 

I f  a DNE gives the tests, he will fnrnish the 
facility and can iisnnlly arrange to  fnrnish the 
tools, materials :nid snpplies needed. DMEs 
are not paid by the FAA for  their serrires or  
the use of their facilities and eqnipment dnring 
the examination of mechanic applicants and 
are anthorized to  charge a fee for adminider- 
ing oral and practical tests. The names and 
addresses of the FAA-designated mechanic ex- 
aminers in each district can be obtained from 
the FAA Flight Standards district oEce that 
serves the area or  from Adrisory Circular So.  
183-30, Directory of FAA Designated Ne-  
chanic Examiners. 

The person administering the oral and prac- 
tical tests \rill proride a n  application form 
and give detailed instructions on how it should 
be filled out. H e  will explain each of the 
projects to be nssigned dnring the practical test 
and give some indication of the level of per- 
formance expected. 

The oral test may be administered along 
with the practical test in the form of qiies- 
t,ions about the projects being performed. or  
it may be administered separately. before or 
after the practical test. The examiner \Till 
not attempt to trick or mislead you in any r ~ a y  
with his oral questions or project assignments. 

Any assignment or question that yon do not 
rinderstand should be clarified before continil- 
ing with the test. 
T m  ORAL TEST 

Oral test questions cover the same subjects 
as the wi t t en  tests and nre intended to shov 
how \\-ell the applicant can make m e  of his 
kno\\-ledge. Oral test questions fall generally 
into three types : (:I) qnestions closely related 
to assigned practicnl projects-to further ex- 
plore the :ipplicant's nnderstanding of the 
tasks being perfornied, (b) questions not re- 
lilted to a sperific project-to evaluate the 
:ipplic:int's ability i n  areas in which a skill 
r1enionstr:ition is not, practical, and (c) qnes- 
tions to dcterniine whether additionnl projects 
need to he msigned. 
S.\nrrr.i: OR.\I, TEST (&~:EST~OSS 

during the oral k s t  are: 
Some exaniples of the type of questions asked 

1. €101~ i~on ld  yon deterniine the leveling 

2. V h a t  is a blind rivet and hov  is it used? 
3. Wh:it is reinforcing tape and how is it 

nsed ? 
4. What is the difference lJet\i.een welding 

and brazing i 
5. What is a circuit breaker and how does 

it, work? 
6. What are two cai~ses of viipor lock in a 

fuel line? 
7.  What is the purpose of a pump-unload- 

ing r a l w  in a hydraulic system? 
8. Whnt cylinder should be removed last 

dnring disnssernhly of n radial aircraft 
engine ? 

9. What is detonation and how is it harm- 
ful ? 

10. How \\-auld you check a magneto for cor- 
rect internal timing ? 

ineiins for a specific aircraft? 



1. K h a t  is the pnrpose of an engine oil- 
diliition s?-steni ? 

2, Horn- mould ?-ou check a propeller for 
correct track! 

3. Hom is the moment of an item of equip- 
ment detrrnrinrd in computing aircraft 
weight and balanre? 

.4. What precautions are required Then 
fueling an aircraft ! 

1% T h a t  are the procedures for correcting 
Tener,itor Ijrr:;h nrring ! 

16. What is the most common method for 
rleterniiniirg thr state of charre o f  a lead- 
acid hatter>-! 

1;. Ho\r would ?on determine the rffert that 
the instnllation of a ne\r item of equip- 
ment has on the bnlanreof an aircraft ! 

I$. What is the purpose of a fnel tank stimp 
and how is it inspected- i 

19. Horr \rould you determine the direction 
of rotation of a direct current motor? 

21). TT%y is n rerene-current cntout rela?- 
required in a generator circuit ! 

21. n h t  type compresor is most commonly 
used in aircraft turbine engines? 

?2. What are the installation prartires for 
thermocouple leads ! 

23. T h a t  is the purpose and operation of 
the air oil cooler in an engine lubrica- 
tion system! 

24. Explain the four-stroke. fi\-e-erent cycle 
of a reciprocating engine. 

23.  K h a t  is the purpose of the turbine sec- 
tion in a jet engine! 

26. T h a t  is an Air\rorthines Directive! 
27. T h a t  is the difference behreen a tmo- 

position propeller and a constant-speed 
propeller ? 

2Q. TVliat arc the grnernl rliaracteristics of 
the ~ o o d  ?omnronly n 4  in aircraft coil- 
struction ! 

20. Hov- is stability about the horizontal asis 
of an aircraft obtained 1 

THE PRXCTICAL TFST 
The practical test consists of assigned work 

projects to test nrechanical skill and abilit- to 
organize mork. select and follox correct pro- 
cedures. appl:- appropriate techniques. and de- 
termine an acceptable lerel of workmanship. 

The person administering the test \rill select 
projects that ntilize as niucli as possible equip- 
ment and procrdures that are familiar to  the 
applicant. 

A high level of manipulative skill in per- 
forming complex operations is not expected. 
Some of the basic skills must hare been de- 
1-eloped. hoiverer, and must he demonstrated 
during the practical t a t .  

Applicant:s perfornrance on projects in areas 
clrsrribed as Lerel 3 in the section entitled 
"The TVrittrn Tests'' x i 1 1  lie expected to  meet 
:I rrtnrii-to-srrvicr standard. If n project nilist 
lie performed in accordance with a manufac- 
turer's instruction or other dnta. the examiner 
will rxpert yon t o  consult the instruction or  
data. 

.in? of the operations required to  com- 
plete the actions in Lerel 2 and Level 3 action 
lines are potential practical projects. Kotice, 
for instance, the entry under "E. TTelding" of 
the .\irframe Striicturrs srction of the listing. 
This entry is entitled "Solder. braze, gas- and 
arc-weld steel.-Level 2.'' Since this is a Level 
2 action line. the applicant may be asked t o  
perfornr basic xrelding operations. but he mill 
not be required to be a highly skilled welder 
to pass the practical test. 

On the other hand. consider the entry under 
-E. Xaterials and Processes" of the General 
srction of the listing. The action line. "In- 
spect and check welds.-Lerel 3." indicates 
that the prartical test may inrlnde a project 
that requires the applicant to inspect and make 
i i  deprirdnhle jud,ment about the qnality of B 

welded joint. His judgment should he based 
npon ( a j  a geiieralized knowledge of veld- 
ing materials. (h) R specific knowledge of the 
t>-pe of welded joint being inspected. and (c) 
the ability to find ont all the things he needs 
to know ahoot the n-eld in order to  judge. its 
quality. 

S\XPLE PRACTKIL TEST PROJECTS 

assigned during mechanic practical tests. 
The following are t-pica1 of the projects 

1. Safety a turnbuckle. 
2. Xnke a sheet metal splice. 
3. Inspect a wood structure. 



4. Remore, clean, inspect, and reinstall a 
brake master cylinder. 

5.  Gas-weld a steel tube. 
6. Attach an electrical cable terminal. 
7 .  Make up a section of fuel line and install 

fittings. 
8. Bleed and adjust hydraulic brakes. 
9. Compute enipty weight, center of gravity 

and the most forward and rearimrd 
loaded center of gravity of an aircraft. 

10. Time the valves of an engine. 
11. Adjust a carburetor float level. 
12. Remove, clean, inspect. and reinstall an 

13. Install and time magnetos. 
14. Remove and install a propeller. 
15. Execute FAA Form 337. Major Repair 

16. Perform a gear retraction test on an air- 

17. Replace shakeproof cowling fasteners. 
18. Perform n fabric strength test. 
19. Flash a direct current generator field. 
20. Adjust turbine engine fuel controls. 
21. Install packing seals a,nd rings on hy- 

22. Remove and install engine-driven hy- 

23. Check an oxypii system for le.aks. 
24. Remove. clean, inspect. and install a 

25. Connect batteries to a constant-current 

26. Locate cracks in Tx-elded xssemhlies using 

$7. Start an engine, and check for proper 

28. Adjust idle r.p.m. and mixture on 11 con- 

engine oil filter. 

and Alteration. 

craft. 

draulic coniponents. 

draulic pumps. 

fuel strainer. 

battery charger. 

dye penetrant. 

operation. 

ventional carburetor. 

29. Install engine cylinders and torque the 

30. Perform a cylinder compression test. 

Oral and practical tests are graded as soon 
as they are completed, and t,he applicant is in- 
formed of his grade. I f  any part of either 
test is failed, the person administering the tests 
will issue a notice of disapproval of the appli- 
cation shoiving the titlw of oral and practical 
subjects failed. He r i l l  also return the Air- 
man Written Test Report that was presented 
by the applicmt as evidence of having passed 
the written test. 
A n  applicant, who fails a test may apply 

for a retest as prescribed in FAR Part 65. 
An applicant has the option of returning to 
the same FAA office or DME or applying to 
any other office, or DME for the retest. The 
retest mill include only the subjects failed. 

When all parts of the tests have been passed, 
the FAA office or DME will issue a temporary 
mechanic certificate. The follo!ving excerpts 
from FAR Part 65 pertain to temporary cer- 
tificates. 

''3 65.13 Temporary certificate. 
-1 certificate and ratings effective for a pe- 

riod of not more than 90 days may be issued 
to a qualified applicant. pending review of his 
application and supplementary documents and 
the issue, of the. certificate and ratings for 
which he applied." 

Permanent certificates are prepared and is- 
sued by the Airman Certification Branch of 
the Federal Aviation A4dministration and 
mai1e.d to the address indicatd by the appli- 
cant when he prepares the apldication form. 

holddoin nuts. 
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SAMPLE WRITTEN TEST QUESTIONS 

The questions in this section are similar to tlio5e contained in Fi4A written tests for 
mechanics. They are included to shov the type of questions used. No attempt has been 
made to corer any particular subjects. 

1. What, must a c,ertific,ated mechanic \Tit,h 
both airframe and powerplant ratings do prior 
to returning to service an aircraft on TThicIi he 
has performed and approLed a 100-hour in- 
spection P 

1. Make the proper entries in the appro- 
priate logbooks. 

2. Present his xvork and records to a 
mechanic holding an Inspection h u -  
thorization for final approral and 
release. 

3. Complete the required copies of FAA 
Form 337 including an accurate de- 
scription of the work performed, date, 
mechanic’s name, and certificate num- 
ber. 

4. Notify the local FAB maintenance in- 
spector in w-iting of his intention to 
return the aircraft to service. 

2. After making a major structural repair to 
an aircraft that is to be returned to service, 
FAA Form 337, Major Repair and Alteration, 
must be prepared. How many copies are re- 
quired and what is the final disposition of the 
completed forms? 

1. T h r e w n e  copy for the aircraft owner 
and two copies for the FAA. 

2. T m w n e  copy for the aircraft owner 
and one copy for the FAA. 

3. Three-one copy for the aircraft owner, 
one copy for the FA4& and one copy 
for the permanent records of the repair- 
ing agency or individual. 

4. Twro-hoth copies for the FAA. 
3. If the container r-olume of a confined gas 

is doubled (assume temperature remains COII- 

stant), the pressure will 

1. increase in direct proportion to  the 
rolume, increase. 

2. remain the same. 
3. be doubled. 
4. he reduced to one-half its original 

-1. Hou; many AK470A4D46 rivets will he 
required to attach a 10” x 5” splice plate if 
single-row, minimum edge distance, 4D spac- 
ing is used’? 

value. 

1. GO rirets. 
2. 5G rirets. 
3. 62 rir-ets. 
1. 52 r ink .  

,0825 

5 .  The length of flat *4 in the above dram- 
ing is 

1. 3.750 inches. 
2. 3.875 inches. 
3. 3.813 inches. 
4. 3.937 inches. 

6. When making a forward weight and bal- 
ance check to determine that the center of 
gravity (c.g.) rvill not exceed the forward 
limit during extreme conditions, the items of 
useful load which should be computed at their 
minimum rr-eights are those located aft of the 
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1. forward c.g. limit 4. Connect and tighten the positive 
2. rearvard c.g. limit. lead before connecting the negative 
3. datum. (ground) lead. 
4. empty =eight c.g. 11. Which of the follo\ving statements relat- 

7. The micrometer scale showi abore i n d -  
cat- a measurement of 

1. 0.5193 inch. 
2. 0.4945 inch. 
3. 0.4695 inch. 
4. 0.4819 inch. 

8. -1s the relocity of the a i r  across ail nir- 
craft wing increases. the pressure of the air 011 

the upper surface 
1. increases. 
2. decreases. 
3. drops to zero. 
4. remains unchanged. 

9. If the cross-sectional area of a giren 
conductor is increased to four times its original 
value and the length and temperature remain 
constant. the resistance of the cooductor d l  be 

1. one-fourth its original mlue. 
2. four-times its original valne. 
3. the same as its original d u e .  
4. found by multiplying the original re- 

sistance by the percentage incrense in 
cross-sectional area. 

10. Which of the following sequences of 
connecting 2nd tightening the batter! leads 
should result in the safest procedure for in- 
stallation of a hatter? in ail aircraft Tritli a 
single-wire, ground-return electrical sxsteni? 

1. Connect and tighten the nept ive  
(ground) lead before connecting the 
positive lead. 

2. Connect the negative (ground) lead, 
connect the positix-e lead. then tighten 
in the same order: 

3. Connect the positive lend. connert the 
negative (ground) lead. then tighten 
in the same order. 

.. 
ing to the roiiduct of a 100-liour iilspection is 
true ? 

1. The inspecting agency shall use an in- 
spection form as a rliecklist while per- 
forming n 100-hour inspection. 

2. The inspecting agency is not required 
to use an inspection form as a checklist 
while performing a 100-hour inspec- 
tion. 

3. The inspecting agency shall use only 
the inspection form furnished and pre- 
scribed hy the FAA Administrator as 
a checklist \diile performing a 100- 
liorir inspection. 

4. The inspecting ageocy shall use only 
the inspection form furnished and pre,  
scribed b~ the nianufnctnrer as n check- 
list rdiile performing a 100-hour in- 
spection. 

12. Which of the fallorring has little or no 
etfect upon the rate of vaporization of a given 
fuel ? 

1. The pressure of the surrounding air. 
2. The teinpernture of the fuel. 
3. The tempernture of the surrounding 

4. The antiknock \-aloe of the fuel. 
i l l  r. 

13. If nil aircraft is cruising in level flight 
mid the stick or rontrol rolunin is moved for- 
x\-ard. the elerator will 

1. go do\\-n and the nose of the aircraft 

2.  go up and the nose of the aircraft will 

3. go dori-11 and the nose of the aircraft 

4. go up and the nose of the aircraft \ d l  

14. During the inspection of an aircraft 
equipped n.ith a pusli-pull tube-type control 
system. the threaded rod ends should 

1. be checked for the amount of thread 
engagement by means of the inspection 
hole provided. 

ivill go domi. 

go dowi. 

will go up. 

go UP. 
* 
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2. be checked to determine that the ball- 
bearing end is properly safetied to the 
push-pull rod with brass or stainless 
steel safety wire. 

3. be lubricated with waterproof high- 
pressure, grease. 

4. not be adjusted in length for rigging 
purposes because the rod ends have 
been properly positioned a u d  st,aked 
during manufacture 

15. How should loosely adhering dust and 
dirt be removed from the exterior surfaces of 
aircraft transparent plastics? 

1. Spray the surface with any commer- 

2. Wipe the surface ni th  a moist chamois. 
3. Flush the surface with water. 
4. Wipe the surface with a dry cloth. 

16. When rigging the wings on a monoplane 
equipped with front and rear lift struts, the 
general practice is to 

1. control dihedral angle by the length 
of the front struts. 

‘2. establish the incidence angle by the 
len,rrth of the front struts, and wash-in 
and irasli-out by adjusting the length 
of the rear struts. 

3. pre-rig the rear struts and adjust the 
length of front struts for propeller- 
torque correction as required. 

4. use struts of fised length and rig in 
propeller-torque correction by the use 
of ground-adjustable rudder tabs. 

17. I t  is not considered good aircraft finish- 

1. spray enamels over dopes or lacquers. 
2. spray bituminous paint on wood. 
3. spray dope or lacquer over unbaked 

4. use zinc chromate primer on aluminum- 

18. A lapped and doped spanwise seam at  
the trailing edge of a wing should be covered 
with surface tape at least 3 inches nide. Prior 
to application, the surface tape should be 
notched at intervals not to exceed 6 inches to 

1. make it easier to put on severe curva- 

cial vindow cleaner. 

ing technique to 

enamels. 

alloy structures. 

tures. 

3. increase the length of the tape’s edges 

4. prevent raveling of the tape. 
for better doping. 

19. Repairs or splices involving stringers on 
the loner surface of stressed-skin metal wings 
are usually 

1. not permitted. 
2. permitted but are normally more criti- 

cal in  reference to strength than simi- 
lar repairs to the stringers on the upper 
surface. 

3. permitted but are normally more criti- 
cal in reference to aerodynamic clean- 
ness than similar repairs to the upper 
surface. 

1. permitted only if the damage does not 
exceed 6 inches in any direction. 

‘20. Which of the following is not indicated 
by the aluminum sheet designation ALCLAD 
20.2GT36 ? 

1. The process or combination of opera- 
tions used to produce the stable temper. 

2. The thickness of the sheet. 
3. Najor alloying element. 
4. Method used to produce stable temper 

(whether strain hardened or heat 
treated). 

21. When steel hi-shear rivets are used to 
assemble aluminum alloy structural compo- 
nents, they should be 

1. used at no greater ratio than one hi- 
shear rivet for each three aluminum 
alloy rivets. 

2. driven at 830° to 860° F. in order to 
reduce the possibility of cracking. 

3. coated xi th  zinc chromate primer prior 
to assembly to reduce dissimilar-metal 
corrosion. 

4. fitted to extremely close tolerances. 

craft hydraulic system can be determined 
22. The type o f  fluid to be used in an air- 

1. only by a chemical analysis of a sam- 

2. by the markins  on or near the reser- 
ple of fluid from the system. 

voir filler opening. 
2. prevent the entire tape from loosening 

in the event the tape begins to separate. 
3. by the color code attached to the hy- 

dmulic lines. 
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4. by mising a sample of the fluid to be 
added with a sample of the fluid in the 
srstem and observing the reaction. 

23. What will cause an engine-driren hy- 
draulic pump of the correct capacity to fail to 
maintain normal sjstem pressure during the 
operation of a cowl flap actuating unit? 

1. Serere bends in the cowl flap actuating 

2. Severe restriction in the pump outlet. 
3. X partial restriction in the in-port of 

4. A partial restriction in the out-port of 

24. Man>- landing gear systems use sequence 
ralres to cause one hydraulic operation to fol- 
low another in a definite order. These valres 
are classified as 

cjlinder lines. 

the selector mlre. 

the selector d r e .  

1. pressure control ralres. 
2. flow control valres. 
3. tirnelag valves. 
4. automatic crossflow ralres. 

25. Shuttle valres installed in large air- 

1. two independent systems to operate the 
same actuator if necessary. 

2. the safe application of brakes regard- 
less of ground speed due to the com- 
pensating action of the valves. 

3. fluid to bypass from the right wheel 
cylinder to the left wheel cylinder if 
braking pressures are different. 

4. the compensating port. interconnecting 
both master cylinders, to discharge 
fluid alternatel! from one to the other. 

26. Cabin pressurization differential pressure 

1. varying the outflow valve position with 
changes of engine r.p.m. at constant 
altitude. 

2. maintaining cabin supercharger speed 
at a h e d  rate regardless of altitude by 
a constant-speed drive. 

3. constant-rolume cabin superchargers 
and an automaticall> positioned cabin 
outflow ralre. 

4. manually regulating the setting of the 
buttertiy i-alve located between the 
supercharger and the cabin. 

27. The wing leading edges of transport 

craft braking systems allow 

is normallj controlled b j  

category turbojet airplanes are generally pro- 
tected from ice accumulation by 

1. hot air bleed from the engine com- 

2. hot air  froni combustion heaters n.hich 

3. electrically heated syntlietir rubber 

4. pneumatically operated espansion boots 

28. Aircraft equipped with a d.c. electrical 
system often require a sonrce of R.C. to operate 
commnnication or naripiition equipment. Wia t  
electrical derice is used to convert d.c. to ax.? 

pressor section to the lendin,rr edge. 

are located in  each iring. 

boots ol-er the leading edge. 

on the leading edge. 

1. A rectifier. 
2. h i  inverter. 
3. An exciter. 
4. A capacitor. 

29. Which of the follo~ring methods will be 
effective in rerersing the direction of rotation 
of a d.c. electric motor? 

1. Reverse the direction of current flow 
through either the field or the arma- 
ture. 

2. Rererse the direction of current flov 
through the motor. 

3. Rotate the brush assembly approxi- 
mately 90 degrees. 

4. More the starting xrinding 180 d e  
Frees from its present position. 

30. Which of the follon.ing is no8 a recom- 
mended aircraft electric cable practice? 

1. All cables to single items of equipment 
should ba grouped separately. 

2. Insulating tubing should be installed 
over terminals and disconnect splices. 

3. All splices in adjacent parallel con- 
ductors should be staggered. 

4. Alternating current cables should be 
grouped with direct. current cables. 

31. What effect will increased humidity have 

1. No appreciable change in power out- 

2. Power output will decrease at all alti- 

3. Power output will increase at all alti- 

4. No effect at sea level but greater power 

on engine poirer output 1 

put. 

tudes. 

tudes. 

output at altitude. 
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32. Where in the airstream is the induction 
system screen located in a reciprocating en- 
gine? 

1. After the carburetor. 
2. Refore the carburetor if the engine is 

equipped with a downdraft carburetor 
and after the carburetor if the engine 
is equipped ui th  an updraft carburetor. 

3. Before the carburetor. 
4. Before the carburetor i f  the engine is 

equipped uith an updraft carburetor 
and after the carburetor if the engine 
is quipped with a downdraft carbu- 
retor. 

33. What method is ordinarily used to make 
idle speed adjustments on a float-type carbu- 
retor? 

1. An adjustable throttle stop or linkage.. 
2. -1 variable restriction in the drilled 

passageway rrhich connects the air 
space of the float chamber and the car- 
buretor venturi. 

3. 4 n  orifice and adjustable tapered 
needle. 

4. d variable restriction in the idle sgs- 
tem fuel supply. 

34. The use of rrater injection permits a 
reciprocating engine to be operated at high 
power output by 

1. enriching the mixture. 
2. suppressing detonation. 
3. cooling the fuel-air charge as it passes 

4. increasing the octane rating of the fuel. 
35. Which of the fallorring is not a factor in 

the operation of an automatic fuel control unit 
nsed on a turbojet engine? 

through the intake manifold. 

1. Mixture control position. 
2. Compressor inlet, air density. 
3. Compressor r.p.ni. 
4. Throttle position. 

36. When does ignition occur in a four-stroke. 

1. Before the pistol1 reaches top center on 

2.  At top center of the compression stroke. 
3. At the beginning of the pouer stroke. 
4. After the piston begins its doivnuard 

cycle engine ? 

the compression stroke. 

trawl on the pouer stroke. 

37. Burned or elect.rically distorted magneto 
breaker point contact surfaces usually indicate 

1. primary circuit condenser not function- 

2. use of improper fuel. 
3. poor point lubrication. 
4. shorted spark plug leads. 

ing properly. 

36. To what does the term “spark plug 

1. The length of the threaded portion of 

2. The amount of center elect,rode exposed 

3. The heat, range within Tvhich the spark 

4. The amount of insulator exposed to the 

39. An impulse coupling gives a momen- 

1. retards the spark a predetermined 
amount during the starting process. 

2. disengages the trailing electrode. 
3. feeds battery current into the primary 

circuit of the megneto. 
4. momenta,rily shorts out the primary 

condenser; thus, assists in giving a 
very “hot” spark for starting. 

40. What, is the number of crankshaft revo- 
lutions required to cause the five-lobe cam 
plate of a nine-cylinder radial engine to turn 
one complete revolution 1 

reach” refer? 

the shell. 

to the heat of combustion. 

plug is designed to operate. 

heat of combustion. 

tary high spin to the magneto rotor and 

1. 2. 
2. 5 .  
3. 10. 
4.4%. 

41. If an engine equipped with a constant- 
speed propeller is operated at part throttle and 
at  cruising r.p.m., a reduction in r.p.m. with no 
change in throttle setting nil1 result in 

1. no change in manifold pressure. 
2. an increase in manifold pressure. 
3. a decrease in bmep. 
4. a decrease in manifold pressure. 

42. Thermocouple-type temperature indicat- 
ing instrument systems 

1. require no external pouer source. 
2. are classed as balanced type, variable 

resistor circuits. 
3. usually contain a balancing circuit in 

the instrumeut case to prevent fluctu- 
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atiorrs of the aircraft electrical system 
voltage from atf'ecting the temperature 
reading. 

4. will not indicate a true reading if the 
aircraft electrical system roltage mries 
be?-ond the range for xrhich the in- 
struments are calibrated. 

13. Which of the follo\riq is correct in 
reference to installation of aluminum alloy 
baffle brnckets under cylinder holddowi nuts? 

1. The practice is not recommended. 
2. I t  is considered good practice because 

the soft aluminum Till allov tlie nut to 
align perfect]? with the cylinder flange 
surface. 

3. It is not reconiinended u n l e s  all con- 
tact surfaces are properly treated to 
eliminate the possibilitr of dissimilar- 
metal corrosion. 

4. I t  is considered good practice unless 
the added thickness of tlie bracket does 
not a l loa tlie nut slot to line up ai th  
the cotter pin hole Tithin the range of 
reconmended torque mlues. 

44. T h a t  should be done before adjusting 
(to the "cold" clearance setting) the valre 
clearance of a nine-cylinder radiai engine 
quipped xith a four-lobe. double-track can1 
ring ! 

1. Remove and visua11:- inspect all cam 
follorrer aseniblies. 

2. Open all valre clearances to the 'Lhot" 
or "t inling.' setting. 

3. Determine the least Torn cam flat on 
each track. 

4. Open all r a k e  clearances to  approxi- 
matel? tn-ice the reqnired setting. 

45. The purpose of the h?pass valre on an 

1. hot oil into the hopper tank directly. 
2. cold oil into the oil filter. 
3. hot oil past the '.I7" drain. 
4. cold oil into the hopper tank directly. 

46. Which of the folloxing is referred to as 

oil cooler is to bypas the 

tlie propeller blade face! 
1. The root end of a propeller blade. 
2. The flat side of a propeller blade. 
3. The cambered side of a propeller blade. 
4. The cuff around a propeller blade. 

47. Hydmulically operated propellers, that 
are in the low r.p.m. position for starting, 
should not be changed to the high r.p.ni. setting 
until x steady oil pressure is obtained. This 
proredure is followed to prevent 

1. congealing of the oil in the nose case 
scarenger system. 

2. erratic pitch change during later pro- 
peller operation. 

8. oil starvation of tlie highly stressed 
engine bearings. 

4. the possibility of an air lock forming 
in the propeller governor boost pump. 

48. T h a t  is the primary purpose of propel- 
ler cones. as used xrith propellers that are in- 
stalled on engines \Tit11 spliiied shafts? 

1. To prevent contact between the shaft 
splines and the propeller hub splines. 

2. To prevent rotation of the propeller on 
the shaft. 

3. To reduce acceleration loads on the 
shaft splines. 

4. T o  center the propeller on the shaft. 
49. If a Constant-speed propeller control is 

set. in the constant-speed range and the engine 
is being operated at cruising power, 

1. retarding tlie throttle d l  result in an 
increase in blade pitch. 

2. morenient of the throttle ivill have no 
effect 011 blade pitch. 

3. the r.pm r i l l  rary directly with move- 
ment of the throttle. 

4. advancing tlie throttle \rill result in an 
increase in blade pitch. 

50. Why is a double-field winding (split 
field) used in some d.c. electric motors? 

1. To alloa the motor to operate in either 
direction (rerersible motor). 

2, One set of field \x.indings is used as a 
magnetizing coil to actuate the a r m -  
ture brake. 

3. One set of field xindings is used as a 
magnetizing coil to engage the motor 
clutch. 

4. One set of field Trindings is used as R 

magnetizing coil to disengage the 
motor clutch. 
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guestim 
Number Answer 

1- 1 
2 - 3  
3 -  4 
4 -  2 
j- 1 
F -  1 
7-  2 
R -  2 
9- 1 

10 - 4 
11 - 1 
12 - 4 
13 - 1 
14 - 1 
15 - 3 
1G - 1 
17 - 3 

Answers to Sample Written Test Questions 

Question Question 
Sumher A n w w  Number Answer 

2 35 - 1 18 - 
2 36 - 1 19 - 

20 -- 2 3 i  - 1 
4 38 - 1 21 - 

39 - 1 22 - 2 

40 - 3 23 - 2 

41 - 2 24 - 2 

42 - 1 25 - 1 

1 
26 - 3 

43 - 27 - 1 
44 - 3 28 - 2 
45 - 4 29 - 1 
46 - 2 30 - 4 

31 - 2 47 - 3 
32 - 3 48 - 4 
33 - 1 49 - 4 

50 - 1 34 - 2 
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helpful and sometime necessary during the 
perfor?iance of mechanic pririleges. FARs 
that contain direct references for ansKering craft owner. (Free FAA) 
present Xrritten test questions are marked irith 
an asterisk ( * ) .  The appendix contains com- 
plete titles and ordering instructions for 
FARs. spection of aircraft. ($1.00 GPO) 

AC 20-5B Plane  Sense. Provides general 
ariation information for the prirate air- 

AC 20-9 Personal Aircraf t  Inspection 
Handbook. Prorides a general guide, in 
simple nontechnical Ianpuage. for  the in- 

FAIR P-\RT TITLE 
*1 Definitions and ;\hbreviations 
21 Certification Procedures for  Pro- 

ducts and Parts 
23 Airxrorthiness Standards: Sormal, 

l-tility. and -1crobatic Category 
Airplanes 

25 Airworthiness Standards: Trans- 
port Categor:. Airplanes 

2T Airv.orthiness Standards: Sormal 
Category Rotorcraft 

29 Airworthiness Standards: Trans- 
port Category Rotorcraft 

33 Airworthiness Standards: Aircraft 
Engines 

35 .Iirirortliiness Standards: Propel- 
lers 

:37 Technical Standard Order Authori- 
zations 

39 -Lirxcortliiness Directires 
*4:3 JI:iintenance. Prerentire Mainte- 

nance. Rebuilding, and Alteratior 
*45 Identification and Registration 

Marking 
' 65  Certification: Airmen Other Than 

Flight Crtwnembers 
'91 General Operating and Flight Rules 

FAA Advisory C i r c u l a r s T h e  FAA is- 
sues adrisor?. circulars to inform the aviation 
public in a sFstenuitic way of nonregulatory 
material of interest. Adrisory circulars are 
issued i n  a numbered-subject system corm- 
ponding to the numbering system used for 
Federal Ariation Regulations. 

The advisory circulars most. often used for 
general study purposa are: 

AC 00-2 [latest revision] Advisory Cir- 
cu lar  Checklist. Prorides a list of cur- 
rent FALL adrisory circular;. (Free 
FAA) 

AC 20-23D Interchange of Service Ex- 
perience-Mechanical Difficulties. Ad- 
vises of the millfunction and defect pro- 
gram and its relationship to the General 
Ariation Inspection Aids. (Free FAA)  
AC 20-438 Aircraf t  Fuel Contamina- 
tion. Informs the aviation community of 
the potential bazards of fuel contamina- 
tion, its control, and recommended fuel 
servicing procedures. (Free FAA) 
AC 43.13-1 Acceptable Methods, Tech- 
niques, and  Practices-Aircraft Inspec- 
tion and  Repair. Contains methods, 
techniques. and practices acceptable to 
the .idministrator for inspection and re- 
pair to civil aircraft. 
AC 43.13-2 Acceptable Methods, Tech- 
niques, and  Practices-Aircraft Altera- 
tions. Contains methods. techniques, and 
practices acceptable to the Administrator 
in altering civil aircraft. ($2.00 Sub. 
GPO) 
AC 65-9 Airframe and  Powerplant 
Mechan icsGenera l  Handbook. De- 
signed as a study manual for persons 
preparing for n mechanic certificate with 
airframe or powerplant ratings. Em- 
phasis in this volume is on theory and 
methods of application, and is intended 
to proride basic information on principles, 
fnndnmentals. and airframe and poxver- 
plant ratings. (!$A domestic: $5 foreign- 

Xany other advisor?. circulars may be use- 
ful to a mechanic or mechanic applicant. The 
.idrisory Circular Checklist should be con- 
sulted for titles, descriptions, and ordering 
information. A partial list of related circu- 
lars is shown beloxr : 

AC 20-7 [latest revision] General Avia- 
tion Inspection Aids Summary. Con- 

($3.00 Sub. GPO) 

GPO) 
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tains information on reported service 
difficultias of 1-arious aircraft during the 
year. ($3 domestic; $3.75 foreign. Sub. 
GPO) 
AC 20-25A Identification of Technical 
Standard Order (TSO) Safety Belts. 
Describes the markings which indicate 
that a safety belt has been manufactured 
under the FAA TSO system and ap- 
proved for nse in certificated aircraft. 
(Free FAA) 

AC 20-30A Airplane Position Lights 
and Supplementary Lights. Provides 
an acceptable means for complying with 
the position light requirements for air- 
plane airworthiness and acceptable criteria 
for the installation of supplementary 
lights on airplanes. (Free FAA) 

AC 20-328 Carbon Monoxide (CO) Con- 
tamination in Aircraft-Detection and 
Prevention. Informs aircraft owners, 
operators, maintenance personnel, and 
pilots of the potential dangers of carbon 
monoxide contamination and discusses 
means of detection and procedures to fol- 
low iFhen contarnination is suspected. 
(Free FAA) 

AC 2035B Tie-down Sense. Provides 
information of general use on aircraft 
tie-down teclmiques and procedures. 
(Free FAA4) 

AC 20-36A Index of Materials, Parts 
and Appliances Certified Under the 
Technical Standard Order System- 
March 1, 1966. Lists the materials, parts, 
and appliances for n.hich the Adminis- 
trator has received state,ments of con- 
formance under the Technical Standard 
Order system. Such products are deemed 
to have met the requirements for FAA 
approval as prorided in Part 37 of the 
Federal Aviation Regulations. (Free 
FAA) 
AC 20-44 Glass Fiber Fabric for  Air- 
craft Covering. Provides a means, but 
not the sole means. for acceptance. of glass 
fiber fabric for external covering of air- 
craft structures. (Free FAA) 
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AC 20-45 Safetying of Turnbuckles on 
Civil Aircraft. Provides information on 
turnbuckle safetying methods that have 
been found acceptable by FAA during 
past aircraft type certification programs. 
(Free FAA) 

Miscellaneous FAA Publications-Infor- 
mation contained in the following publications 
are often needed by a certificated mechanic 
during the exercise of certain privileges. Me- 
chanic applicants should know what type of 
information they contain, but may find it in- 
advisable to purchase them for study purposes 
only. 

SpecificationsThe Aircraft, Engine, and 
Propeller Specifications are available from the 
Government Printing Office. The basic sub- 
scription consists of Specifications and Type 
Data Sheets, listings and indexes, plus monthly 
supplementary service for approximately one 
year. 

Aircraft Type Certificate Data Sheets and 
Specifications ($30 domestic; $37.50 for- 
eign. Sub. GPO) 
Aircraft, Engine and Propeller Type 
Certificate Data Sheets and Specifications 
($16 domestic; $20 foreign. Sub. GPO) 

Airworthiness Directives-The airworthi- 
ness directives are summarized in two volumes, 
one covering small aircraft and the other 
large aircraft. E w h  volume may be pur- 
chased separately. 

Summary of Airworthiness Directives 
for Small Aircraft. Volume I ($5.00 
domestic; $6.25 foreign-GPO) 
Summary of Airworthiness Directives 
for Large Aircraft. Volume I1 ($5.50 
domestic ; $6.85 foreign-GPO) 

Only those persons returning the postal 
card to FAA from a Summary edition will 
receive the biweekly supplements as issued 
from the FAA -4eronautical Center, Okla- 
homa City, Okla. 

Other Government Publications-The 
Government Printing Office offers many avia- 
tion publications for sale that are not listed 
above. A free price list entitled “Price List 
79. Aviation’‘ is issued by the Superintendent 
of Documents. 



FEDERAL AVIATION REGULATIONS 

The Federal Aviation Regdations are ar- 
ranged into eleven volumes of interrelated 
Parts. 

The FAR volumes are available a t  the prices 
indicated from the Superintendent of Docu- 
ments. Individual Parts and changes may 
only be acquired by subscribing to the volume 
containing that Part. 

Orders should include remittance by check 
or money order made payable to the Snperin- 

tendent of Documents, and should be addressed 
to any of the GPO Bookstores or  to the: 

Superintendent of Doeurnents 
U.S. Government Printing Office 
Washington, D.C. 20402 

Orders from foreign countries should in- 
clude an additional amount of one-fourth the 
purchase price to cover foreign mailing. Re- 
mittance should be by international money 
order or by a draft on a U.S. bank. 

STATUS OF THE FEDERAL AVIATION REGULATIONS 
As of June 11, 1971 

F E D W L  AVIATION REGULATIONS VOLUMES 

Price Trans- 
Volume No. Contents mittals 

Volume l.....~...~....-.....-~.....~....-~...~.......-.~-~.-~...- $1.50 plus 506 foreign mailing-.-- 

Volume 
Part l-....--. Definitions and Ibbreviations. 

Par t  11 ....... General Rule-Making Procedures. 
Part 13---..-. Enforcement Procedures. 

.......................................................... $8 plus $2 foreign mailing ....... 

Part  15 ....... Nondiscrimination in Federally assisted Programs 
of the Federal Aviation .Administration. 

Par t  21-.-...- Certification Procedures for Products and Parts. 
Par t  37 ....... Technical Standard Order Authorizations. 
Part 39._---.. Airnorthiness Directives. 
Part 45..--..- Identification and Registration Marking. 
P ~ r t  47 ....... Aircraft Reeistration. 
P i i t  491 ...... Recordine 2 Aircraft Titles and Security DOCu 

m e n 6  

ords in Leeal Proceedines. 

Part 183-.--.- Representatives of the Administrator. 
Par t  185 ...... Testimony by Employees and Production of Rec- 

I - 
Part  187 ...... Fees. 
Part  189 ...... Use of Federal Aviation Administration Com- 

munications System. 
Volume I l l  ........................................................ 

Part 23-----.. Airxwrthiness Standards : Normal, Utility, and 

Par t  25 ....... Airworthiness Standards : Transport Category 

Part  36 ....... Noise Standards: Aircraft Type Certification. 
Volume I V  ........................................................ 

Par t  27..--.-- Air~orthiness  Standards : Normal Category RO- 

Pnrt 2R---.-.- Airworthiness Standards : Transoort CateCors 

Acrobatic Category Airplanes. 

Airplanes. 

torcraft. 
~~~~~ ~ 

Rotorcraft. 
Par t  31 ....... Airworthiness Standards : Manned Free Balloons. 
Part 33--.--.- Airworthiness Standards : Aircraft Engines. 
Part 35..-..-. Airworthiness Standards: Propellers. 
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$8.50 

$3.50 

plus 

plus 

$2.25 foreign mailing._ 

75Q foreign mailing._.. 
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~- 
Volume No. Contents Price Trans- 

mittals 

Volume V ......................................................... $3 plus '256 foreign mailing ...... 
Part 43-.---.. Uaintenance. PrerentiFe Jlainteuance, Rebuilding, 

Part 145 ._.___ Repair Stations. 
Part 149 ...... Parachute Lofts. 

Part 91 ....... General Operating and Flight Rules. 
Part 93.--.-.. Special Air Tramc Rules and Airport D a m e  

Patterns. 
Part 99 _____.. Seenr ib  Control of Air Traftic. 
Part 101._.-.- Uoored Balloons, Kites, Unmanned Rockets, and 

Part 103-----. Transportation of Dangerous Articles and Mag- 

Part 105 ..__._ Parachute Jumnine. 

and Alteration. 

Volume VI ........................................................ $5.50 plus $1.25 foreign mailing_-. 

rnmanned Free Balloons. 

netized Xaterials. 
- I  

Volume VII ....................................................... $6.50 plus $1.75 foreign mailing.-. 
Part El--.-.. CertScatiou and Operations: Air Carriers and 

Part XE.-.-.. Certification and Operations: Air Travel Clubs 

Part 121--.--. CertiGcatiOn and Operations of Scheduled Air 

Part 129 -____. Operations of Foreign Air Carriers. 

Commercial Operators of Large Aircraft. 

using m e  birphnes. 

Carriers v i t h  Helicopters. 

Volume V I I I  ...................................................... $3.50 plus $1 foreign mailing ..... 
Part 133..-.- Rotorcraft External-Load Operations. 
Part 1.3..__. Air Taxi Operators and Commercial Operators of 

Small Aircraft. 
Part 13i ...... agricultural Aircraft Operations. 

Part 6l...-.. Certiiieation: Pilots and Flight Instructors. 
Part @..-.-.. CertiGcation : Flight Cremembers  Other Than 

Part Bj_._.... Certification: Airmen Other Than Flight Crem- 

Part 6i _.._.-. Vedical Standards and CertiBcation. 
Part 141 ...... Pilot Schools 
Part  143 .___._ Ground lostruetors. 
Part 147 ...... Aviation JIaintenance Technicians Schools. 

Par t  151 ...... Federal Aid to Airports. 
Part 153-..--. Acquisition of T.S. Land for Public Airports. 
Par t  155.-..-. Release of Airport Property from Surplus Prop. 

Part 1 s  ...... Sational Capital w o r t s .  
Part 165 ...... Wake Island Code. 
Part 167 .._.._ Annette Island, Alaska. Airport. 

Part n....... Designation of Federal Airways, Controlled Air- 
space, and Reporting Points. 

Part 73 ....... Special Tse Airspace. 
Part 75 ....... Establishment of J e t  Routes. 
Part n-....-- Objects Mect ing Xavigable Airspace. 
Part Q5 ....... IFR Altitudes. 
Part 97-.-..-. Standard Instrument Approach Procedures. 
Part 157 ...... Sotice of Construction. Alteration, Activation. and 

Deactivation of Airports. 
Part 169.-..-- Ezpenditure of Federal Funds for Nonmilitary 

Airports or Air Savigation Facilities Thereon. 

Volume IX ........................................................ $6 plus $1.50 foreign mailing..--. 

Pilots. 

members. 

\-OlUme X ......................................................... $4.50 plus $1.25 foreign mailing.. 

erty Disposal Restrictions. 

Volume .......................................................... $2.75 plus 75C foreign mailing .... 

Part l n  ...... Son-Federal Savigation Facilities. 

8 

17 

E 

5 

3 

6 

8 

60 



I 



FEDERAL AVIATION ADMINISTRATION REGIONAL OFFICES 

AND 

FLIGHT STANDARDS DISTRICT OFFICES 

The following list shows the location of the FAA Regional Offices, General Aviation Dis- 
trict Offices, Air Carrier District Offices, and International Field Offices, their respective ad- 
dresses. and telephone numben. The geographic area sexed by each region is also shown on 
the accompanying map. 

EASTERN REGION 
Federal Boilding 
John F. Kennedy International 

Airport 
Jamaica. Yew York 11430 
Tel. 212-99x333 

NEW ENGLAND REGION 
154 Xiddleser Sheet 
Burlington, Xassachnsetts 01803 
Tel. 6 1 7 - 2 2 a 5 8  
A m :  Connecticut. Xaioe. >la%?. 

ehosetts, Sew H-mhire. Rhode 
Island. Temont 

SOUTHERN REGION 
3400 Whipple St. 
East Point. Georgia 
Tel ! 40M20-1222 

Xail : P.O. Box 20636 
Atlanta, Georgia 30320 

Area: Alabama. Florida. Georgia, 
Kentucky. uississippi. Sorth 
Carolina. South Carolina. Ten- 
n w e  

REGIONAL OFFICES 

ALASK4N REGION 
Kill  Building-632 Sixth Avenue 
Anchorage. Alaska 99501 
Tel : 901-272-5561 

CEYl'RAL REGION 
601 East 12th Street 
6msas City, Xissouri 64108 
Tel: 816-374-5626 
area : IOrrB,  Kaosns. ~Ii8SO"Pi. xe- 

brnska 

SOUTHWEST REGION 
4400 BlOe JIOond Rd. 
P.O. BOX 1689 
Fort Worth. Texas 76101 
Tel: 817-624-4911 
Area : Arknnsas. L0"islana. New 

Nerieo, Oklahoma, Texas 

GREAT LAKES REGION 
3166 Des Plslnes Avenue 
Des Plaines. Illinois 60018 
Tel: 312-2962290 
Area : Illioois. Indiana. hlinnesota, 

Xlchigan. Ohlo, Wisconsin 

ROCKY XOUNTAIN REGION 
10255 E. 25th Avenue 
.~UIOPII ,  Colorsdo 80010 
Tel: 305-297-3646 
Area : Colorado. Xontana. North 

Dakota, South Dakota. Utah. 
XVromias 

WESTERN REGION 
5631 Weat >lnnellester APenOe 
P.O. Box 92007, Worldmay Postal 

center 
L"S Angeles, Californin 90009 
Tel : ?13-670-7030 
Area : Arizona. California, Nevada 

PACIFIC REGION 
1833 KnlnkauB Avenue 

GENERAL AVIATION DISTRICT OFFICES 
AL4EAXA - Birmingham 35206: CALIFORNIA - Fresno 93121 : FAA 5%. Diego 92111: 3750 John J. 

X m i .  Am. 6500 43rd Are., Bldg.. Suite I-B. Fresno Air  Tsr- Xontgomerg Dr.: Tel. 714-293- 
Sorth: Tel. 2Oj39243il rninal: Tel. 209-251-6056 5280 

Long Bench 00806:  Xuni. Arpt.. San Jose 95110: 1381 Arpt. Bhd.: 

Van XUYS 91406 : 7120 Knrenhurst 
lLAsW - Anchorage 99501 : 13th 2815 E. Spring St.: Tel. 2 1 3 4 2 6  Tel. 408-275-1681 

1134 snd O r ~ a  Sts.. Anchorage. AbBa:  
Tel. 90:-272-1324/5561 Los Angeles : Suite 3, Nuni. Arpt., 

3200 Airport  Are.. Senta Zlonicn. 
Calif. 90405: Tel. 213-810-9119 

Sty HaIbar Blrd.. Sky Hiarbor Oakland 04614: Box 2391. Oakland COLORADO - Denver: F A A  Bldg., 
A m . :  Tel. 602-2614238 Inti. A W ~ . :  T ~ I .  41%669-n8m Jefferson Co. drgt.. BroomBeld. 

Ontario 91761: Admin. Bldg., An- 
nex, Intl. Aipt.: Tel. 213-984-2411 

mind .Lane= Bldg. A d a m  Fid.; Sacramento 9,5822 : E I P C U ~ ~ P ~  Arpt.: FLORIDA - JBck~ODlille 32202, P.O. 
Tel. 6013123437/8 Tel. 9164493169 Box 35007: Tel. 904-791-2646 

AW.: m i .  213-7n5-n624 

ARIZONA - Phoenix 85034 2800 

m a . .  60020: T ~ I .  3 0 3 - ? 8 a m 6  

ARKANSAS-Little Rock 72202: Ter- 
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MINNESOTA - Minneawlis 55450 
Wold-Chamberlain Acpt., 6301 
34th Ave., South: Tel. 612-725- 
3341 

MISSISSIPPI - Jackson 39208 : P.0 
Bol- 5855, Pearl Station: Tel. 
601-939-5231 

MISSOURI-St. Louis : 9275 Genaire 
Dr.. Berkeley, Mo. 63134: Tel. 
314-731-0930 

MONTANA - Billings 50101: Rm. 
203 Admin. Bldg.. Billi~gs.Logan 
Fld.: Tel. 406245-6179 

Kelcna 80601: Rm. 3. FAA Bldg., 
Helena Arpt.. P.O. Box 1167; 
Tei. 406-442-4230 

NEBRASKA - Lineoin 68524: Gen. 
Aviation Bldg., Lineoin x.luni. 
Alpt.:  Trl. 402-475-3555 

e 

Miami: Bid& 121. OPa h c k a  Arpt., 
P.0. B O X  365, OPa Laeka, Fa, 
33054: Tel. 30%681-7451 

Xiami 34505 : Kendell Br., P.O. Box 
68; Tel. 305-238-8331 

St .  Petersburg 33732: st. Peters- 
burgClearwatec Arpt.. Tel. 813- 
531-1435 

GEORGIA - Atlanta 30336: FAA 
Bldg., Rm. 200: Fuiton Co. Arpt.: 
3909 Gordon Rd., S.W.: Tel. 404- 

HAWAII-Honolulu 96819 : Air  Sem. 
ice COrp. Bid=-., 218 Lagoon Drive: 
Tei. 808-847-0616 

344-3033 

IDAHO - Boise 83705: 3113 Arpt. 
Wag, Tel. 208-342-2711 

ILLINOIS - Chicago: DuPnge co. 
Arpt.. P.O. Box H: West Chicago. 
60185; Tel. 312-581-4490 

SPtingBeld 67205 : Rm. 201, Fazili- 
ties Bldg., Capital Arpr.: Tei. 
217-525-4238 

INDIANA - South Bend 46628: St. 
3oseph Co. Arpt.: Tei. 219-232- 
5843 

IOWA - Des Moines 50321 : Muni. 
drat.,  228 Admin. Blds.: Tfi. 
515-28-094 

KANSAS - Knnsse CitS 66115 : 2nd 
Flr., Admin. Bldg., Fairfax A r p t :  
Tel. 816281-3491 

Wichita 67209 : Flight Standards 
B l d ~ . ,  Muni. Arpt.: Tel. 3 1 b  
(1433244 

KENTWCHY - Lonis~l l le  40200: 
Admin. Bldg.. Bowman Fld.: Tel. 
502451-2930 

LOUISIANA - Sew Orleans 70126: 
Rm. 227, Addmin. Bldg., Sew 
Orleans Lakefront Arpt.; Tel. 
50&241-2606 

m i n d  Bldg., Downtown Arpt.: 
Tei. 318-422-8370/9 

brook St.: Tel. 207-775-3131 

MARYLAND - Baltimore 21240: 
Friendship Intl. Arpt,; Tel. 301- 
761-2610 

shreveport 71107: ~ m .  202, T ~ ~ .  

MAINE - Partiand 14102: i ao i  west. 

MASSACAUSETTS - Xorwaod 02062 : 
Huni. Arpt.: Tel. 617-762-2436 

Westfieid 01085 : 1st Fioor Terminal 
Rldg., Bnmes-\Vestfield Muni. 
ATPt.. P.O. BOX 544: Tei. 413- 
66&8691 

MICHIGAN - Detroit: Flight Stano- 
arde Llldg.. Wiliow Run ArDt.: 
YPsilanti, Xieh. 48197: Tel. 313- 
483-1226/7 

Grand Rapids 49508: Kent Co. 
ArPt., 5500 44th St.. S.E.: Tel. 
818-649-5370 

NEVADA - Reno 89502 : 2601 East 
rium ~ a n e :  T ~ I .  702-781-5321 

NEW JERSEY - Teterboro 07608: 
Teterboro Air Terminal, 510 1 n ~  
dustrial Are.: Tel. 201-288-1745 

NEW MEXICO - AlbllQUerqw 87119: 
AlbUqwePqUe Xuseum Bldg., P.O. 
BOX 0045, Sunport Station: Tel. 
505-247-0156 

NEW YORH - Albany 12211: Albang 
Co. Arpt.: Tel. 518-869-8482 

Farmingdale 11735: Bldg. 53. Re. 
public Airport; Tel. 518-6913100 

Rochester 14624 : llangar #3, 
Rochester-Monpoe Co. Arpt.: Tel. 
7 1 6 - ? 3 ~ 4 3 8 / a  

NORTH CAROLINA - Charlotte 
28208: FAA Bids., AIunl. Arpt.: 
Tel. 704-382-3214 

Raleigh 27602: Admin. Bldg., 
Raleigh~Durham Arpt., F . 0 ~  Box 
18S8; Tel. 919-787-4701 

NORTH DAKOTA - Fargo 68102: 
Rm. 216, Admin. Bld;., Hector 
Fld., P.O. Box 2128: Tel. 701- 
232-8949 

OHIO - Cincinnati 45226: Bangar 
#Z, Lunken Arpt.: Tel. 512-68& 
2183 

Cleveland 44132 : Cleveland-Hopkins 
Arpt.; Tel .  216267-0220/1/2 

Columbus 43219: Rm. 215 Xew 
Term. Bldg., Port C o l t m b u  Arpt.. 
17th & James Rd.: Tel. 614469- 
7476/T 

OKLAKOMA - Oklahoma Citp: FA4 
Blds., Niley Post Argt., Bethany. 
Okla. 73008: Tei. 405-780-52201 
1/2 

Tulsa 74115: General Aviation Ter- 
minal, Rm. 110, Tulsa Intl. Arpt.; 
Tel. (118-83%7619 

OREGON - Portland 97218: 5410 
S.E. l lar ine Dr.; Tei. 503-288- 
5846 

PENNSYLVANIA - Allentown 18103: 
Allento~n~gethlehem-Eastoo 
rim+.; Tel. 215-264-2888 ._.r. 

Harrisburg: Rm. 201, Admin. Bldg., 
Hasrlsbur,”-York State  Arpt., New 
Cumberland, Pa. 17070: Tel. 717- 
7-7-4528 .I. 

Pbiladelphiz~ 10114 : Admin. Bldg., 
Norfh Philadelphia Arpl.: Tel. 
215-673-0250/1/? 

PittSbwgh: Alleghenj Ca. Arpt. 
West Mifflin, Pa. 15122; Tel. 412- 
461-2726 

SOUTH CAROLINA - Columbia: 
MetroPolitan Arpt.. Rox 200. Weat 
Columbia 29169: T d  e o z - 7 9 ~  
9042 

TENNESSEE - Sashmle 87217: 303 
Doyle Terminal, Xetmpditan 
Arpt.: Tel. 615-265-7791 

TE.XAS - Dallas 75232: Redbird 
Arpt.: Tel. 214339-7164 

XI Pam 70925: Rm. 202, FAA Bids,, 
6795 Convair Rd.; Tei. 915-533- 
5309 

Fort Worth 76106 Rm. 201, Admin. 
Rldg.. JIeaebam Rid.: Tel. 817- 
624-1184/5 

Houston 77017: 8345 Telephone Rd.: 
Tel. 713-643-6557/8 

3.uhboek 78417: P.O. Box 5247, 
Executive Air Terminal: Tel. 806- 
782-0335 

San Antonio 78216: 1115 Paul 
wilkins Rd., Room 201: Tel. 512- 
824-0335/6/7 

UTAH - Snit Lnke City 84116: 118 
Sur th  23rd West, Room 100: Tel. 
801-524-4247 

VlRGlNIA - Richmond: Bgrd Fld., 
Sandston, Pa. 23150: Pel. 703- 
222-7494 

WASHINGTON-Seattle 98108 : Rm. 
104 FAA Bldg., Boeins Fld.: Tel. 
206782-3330 

S w k m r  99211 : AdmiDistration 
61dK.. Felts Field: Tel. 509-456 
4618 

WEST VIRGINIA-C2Wrleston 25311: 
Kana~vlta Co. Arpt.: Tel. 304343- 
4689 

WISCONSIN - I\liilvaukee 53207 : 
General Mitchell Fld.; Tel. 414- 
224-3471 

WYOMING - Casper 82601: 1187 
Fuller St.. C a p e r  Air  Terminal: 
Tel. 307-234-8959 
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A L 4 S U  - Anchorage 99502: 4310 
Inti. Arpt Rd.: Tel. 907-2is-1919 

CAUFORNU - Lor a g e 1 e S :  1200 
S. Vineland Are., San Valley, 
Calif. 9135% Tel. 2 1 3 - s i j M I O  

Los anseies 90045: 5885 w. tm. 
=rial HighTay: Tel. 213412- 
2300 

SBn Framiseo : Rm. 103. 831 xlnen 
Rd., Borlingame. Calif. 94010; 
Tel. 415-692-2441 E x t  461 

COWRADO - D e n ~ e r :  2525 Genera 
Street, Awom., Colo. 80010: Tel. 
303-297-4101 

DEL4NARE - Wilmingtoon 19720 
Greater Wilmington Airport  At. 
I m t i c  Ariation OSee Bldg.. Sew 
Castle. Del. 19720: TeI. 30W28-  
6249 

DISTRICT OF COLUXRU 20001 - 
W e t  Bldg., Washington Satlonsl 
Arpt.: Tel. 2024261555 

FLORJDA - U I d  33159 : P.O. Box 
2015. F a m e a t h e r  R n m o  Bldg.. 
20th d; Perimeter Rd.. Tel. 30% 
634-5481 

GEORGIA-Atlanta 30320: &. 111. 
3400 Vhipplle St. East Point. 
Georgia: Tel. 4M-5265263 

EAWAIl - Honolaln 96820: Air 
Seniee Corp., Bldg.. 218 Lagoon 
Drive, Honolula Intl. &qt: Tel. 
808-811-9305 

N E N  YORK - Taller Stream 11381 : 
181 South Franklin Are.: Tel. 
212-8954529 

AIR CARRIER DISTRICT OFFICES 
ILLINOIS - Chicago: 3166 Des 

P I ~ I W S  A=.. ~e~ P I ~ ~ W S .  m. 
60018: Tel. 312-298-1161 

WSACEUSETTS - Boston 02128: 
Logan I"tl. AIpt.: Gen. .\rintioIl 
Aamin. Bldg.: Tel. 617-567-1224 

MICBIGAN - Detroit: Fllgbt Stand- 
ards Bldg., Willow Rnn Arpt., 
Tpailanti. Mieh. 48187: Tel. 313- 
482-7724 

W N E S O T A  - UiImenpOlls 55450 : 
Rm. 119. 6301 34th Are.. South; 
Tel. 612-7253335 

t5SSOURI - Kames CItg 64116: 
Sorth Terminal Bldg.. hluni. 
a r m :  Tel. 1116421-0800 

st Loals: 9275 Genalre Dr.. Ber- 
Leler. 310. 63134; Tel. 31G731- 
1214 

N E N  JERSEY-Newserk 07114 : Rm. 
220 Airmail & Express Terminal. 
Sewark Arpt.: Tel. 201-645-2560 

hTN YORK-Jamalea 11430 : Bldg. 
$141, John F. Eemedg  Intl. 
Arpt.: Tel. 212-9953709 

Utiea: Oneida Co. Arpt., R.F.D.. 
OrisBang, S .Y.  13424: Tel. 3 1 s  
i36-6sei 

INTERNATIONAL FIELD OFFICES 
FWRIDA- Ninmi 33159: P.O. BOX 

2014. FAA/Weather Bureau Bldg.: 
Tel. 305-634-5481 

0 NORTE CAROLUZA - Wcnstan-Salem 
27105 : 2nd Floor Terminal Bldg.. 
Wlmton-Salem. N.C.; Tel. 919- 
723-9211 Est. 366 

OHLABOXA - Tolsa 74115 : Airlloes 
T e m i n a l  Bldg.. Rm. 206: Tel. 
918-835-2378 

PENNSYLVANIA - Pittsburgh 15231: 
Rm. 31-142. Admio. Bldg., Greater 
PlttSbUrgb. Arpt.; Tel. 412771- 
2868 

TENNESSEE - Nashville 37217: 
S'nshville JIetrouolltnn Airport: 
Tel. 615-225-7188 

TEXAS-Dallas 75235 : 3323 Grove 
St-dff .  Lore Field Entrance Rd.; 
Tel. 2 1 4 3 5 7 4 2 9 1  

Fort Worth '16125: Rm. 213, Greater 
Southwest Iotl. Awt., BOX 2506: 
Tel. 817-283-4401 

Houston i i017:  8345 Teleohone Rd.: 
Tel. 113-64W628 

Snn Antonio 78216: Rm. 204. 1115 
Pnul Wilkins Road: Tel. 512- 
824-6313 

WASHINGTON - Seattle 98158: Rm. 
23.1. Admln. Bldg.. Seattle-Ternmil 
Intl. Arut.; Tel. 2 0 6 2 4 2 4 8 7 0  

CALIFORNIA-SBD FI-cisco 94010: 
849 x i t t e n  Rd.. Buflngnme, 
CaliP., Tel. 415-694-2441 Ext. 68'7 
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