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ABSTRACT _
The course outlined is the second of two designed to
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Course Descrlptlion

Overhaul, Inspectlon and
. Repalr of Reclprocating
9055 , ug ! 9055,02 Engines II
State Category County Dept. County Course Course Tltle

A contlnuation of course 9055.01 with emphasis on the
practical applicatlon of theorles presented.

Indicator of Success: Successful completion of courses
9073.01, 9073.02, 9073.03, 9073.04 and 9055,01.




PRLFACE

The course outline that follows has been prepared as a
gulde to help the tralnce acqulre the knowledge and become
proficient in the skills assoclated wich the overhaul, 1n-
sbectlon and repalr of reclprocating engines. Thls course
1s the second‘of two courses on the overhaﬁl, inspectlon and
repalr of reciprocatiﬁg enginest Sq@éessful completlion of

this course 'plus courses 9055,91, 905%.,03, 9055.0U w}}l
provide the tralnee with the skills and knowledge rééﬁired
to pass the Powerplant Theory and Maintenance sectlon of the
Federal Avlatlion Adminlistratlion examinatlon for the Power-
planﬁ Mechaﬁic's'License. Courses 9073.01, 9073.02, 9073;03,
9073.04 and 9055.61 are prerequlsites for thls course, This
courée 1s composed of one block of several unlts requlring
one qulnmester of 135 hours,

Gfeat emphasls wlll be placed on %he use of audlo
visual ai@s and instruction sheets of varlous tygpes. 'A 1lis¢t
of behavioral objectlves the  tralnee will 5e required to
perform 18 included. Follo&ing each unlt tltle Will be foﬁnd
.1n:parentheses several letters and numbers designating the
time Spent‘in terms of theory and shop work, EIT indlcates
estimated Instructlonal time, T indicates time spent 1n

theory or classroom work and L/S indicates tlme spent In

laboratory or shop work.



lTﬁe level 1 followlng a unlt indicates the.student’must
ﬁave knowledge of general princlples but no practilcal appli-l
cation nor manipulative skill, and instruction 18 given by
lecture, demonstration, and discussilon, |
- The level 2 fdllowing a unlt ilndlcates the student must
have knowledge‘gr generai principles and limited practical
appllcation; sufficlent manipd;atlve sklll to perform baslc
operations; énd inséruction 1s'g1ven by lecture. demonstratlon,.
~discusslion. and limlited practical appllicatior,
| The level 3 following a unilt indicates the student must
héve knowledge of'general princlples and perrorménce of a
high degree of braﬁtical application, and sufficieht maﬁl-
pulative sklll to accompllsh return-to-servlce oéeratlons.
Instruction 1s glven by lecture, demonstration, diécuséion,
- and a high degree of practicalvapplication..

This outline was developed through the cdoperativé
Efeffortévof the Instructional and supervisory personnel, the
<. »Quinmester Advisory Committee, and the Vocational Teacher -
‘Education Ser?ice, and.has been.approved by the Dade County

Vocatlional Curriculum Commlttee.
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GOALS

The avlatlon malntenance technlclan must bée able to
demonstrate: _ :

1. Knowledge of engine"oberation and constructlon technlques,

2. The varlous procedures necessary to overhaul, 1nspect,
and repalr reclprocating englnes,

3. 'Knowledge of methods of englne inspection.
4, Knowledge of methods of enginé overhaul,

5, The abllity to locate information in manufacturer's
- overhaul and maintenance manuals and utlllze same.

6. The abllity to assume the responsibilities necessary to
~ become an avlation maintenance techniclan,

iv




Course Outllne

AVIA''ION MECHANICS (Power Plant)
(Overhaul, Inspection and Repair of Recliprocating Engines II)

Department 48 - Course 9055.02

I.. RECIPROCATING ENGINE OVERHAUL_PLQCEDURES (135 hours)

A. Overhaul Recliprocating Engine
(Level - 3) (EIT-55 hrs) (T-14 hrs) (L/S-41 hrs)
1. Preparing a Work Station and Engine for Overhaul
a. Engine work station
(1) Select proper stand for engine to
overhaul -
(2) Check for hazards that can be created in
A work area .
(3) Guard agalnst contaminatlon to- engine

"« - parts 1n the work area
(4) Selection of proper parts racks and
reasons

b. Preparation of engine
(1) Pre-cleaning procedure
(2) Means of locatling parts to point of
removal :

(3) Means of holsting englne

(4) Marking of specilal location of parts

(5) Procedure for- 1nsta111ng englne 1n work
. stand -

(6) Procedure for drainlng and 1nspect1ng

engine oll and screens
(7) Preparing engine for shipping contalners
2. Overhauling the Reclprocating hngine
a. Equlpment
(1) Hand tools requlred
(2) Power equipment required
(3) Type and advantage of overhaul stands
(4) Special tools
b. Disassembly
(1) Determining disassembly procedure for
engine type
(2) Technique for removing frO?en fasteners
(3) Protection of engine parts during dis-
assembly
(4) Separating parting surfaces wlth gasVets
cof "O" rings

.\‘1‘ , 1
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I. KECIPHOCATING ENGINE OVERHAUL PHOCEDUﬁES (Contd.)

Parts storage

(1) Means of ttorlny parts

(?) Correct labellng of parts

(3) Correct grouplng of parts ,
Cleaning .

(1) Methods of cleaning parts

(2) Degreasing and decarbonizing
(3) Cleaning internal passages

(4) Use of gunk

(5) Abrasive cleanling

.(6) Cleaning of ball and roller bearlngs
(7) Magnetic affect on bearlngs
(8) Drying and protecting bearings

Inspection procedur~n:

(1) Checking for me+klash, fits and clearances
(2) Checking studs .

(3) Identification of
(a) Filaklng
{v) Pitting
(¢) Galling
(d) FExcesslve wear
(e) Loose 1iners

(4) Incpection of bushings :

{e) Checklng bushings for cracks, scoring,
overheating. looseness and excesslve wear

(6) Inspectlon technligues for crankcase,

' brackets, adapters, sumps and cover plates
for cracks. nicks, breaks, surface smooth-
ness, of partlng surfaces, opstructlons
In drill passages, tlghtness of plugs.and

- mutllation of Internal threads

(7) Checking gears for wear pattern, pltoing
‘fatigue and cracks

(R) Checking shafts for runout and conditlons
of “threads, splines and Jjournals as well
as for wear and fatlgue

(9) Inspect oll pipes for dents, cracks,
nicks, flange condltlon and fit

(10) Procedure for magnafluxing

(11) Procedure for zyglo Inspection

(12) Dy-check and 1ts use

(13)

Visual inspection using a magnifying
glass. :



I. RECIPROCATING LENGINE OVERHAUL PROCEDUKES (Contd.)

f. Inspectlon sheet and tables of 11m1ts uued 1n

overhaul
(1) Use of table of 1imlts and who determines
them

(2) The use of the ‘table of 11m1t°
(3) hnglne overhaul forms, the measur:sments
recorded on overhaul forms, and the
1imits found there _ .
g. The use of inspectlon gauges, indicator and
. devices
(1) The use of. mlcrometers, hole gauges and
telescoplng gauges--for englne parts
inspection
(2) Checklng runout with dial indicator
(3)- The use of go-no-go gauges
h. Approved englne repalrs
(1) Acceptable repairs for varlous englne parts
(2) Technilques in replaclng parts requiring-
temperature differentlial ,
(2) In replacing parts. chech for meetlng
’ manufacturer's standards and mating of
parts when necessary.
1. Englne assembly
(1) Procedure for assembly
(2) Torque.and clearance limits
(3) Assembly procedure and checking for
: opposed englnes -
(4) 1Internal and external safetylng
(8) Engine internal timing
(6) Installation of acceSqories and external
timing
(7) Preparing englne for storage

B. Inspection and Repair of Rediprocating Engines

l. Cylinder Inspection
a. Technlques of cylinder inspectlon
(1) Checking for out of round, taper and choke
(2) Color coding of alrcraft cylinders
(3) Checking the'areas of greatest wear 1n
a cylinder



I. RECIPROCATING ENGINL OVERHAUL PROCEDURES (Contd.)

b, Llmits and tolerances '
(1) Where to find 1llmlts for dimensional
Inspectlion
(2) The 1imits that would apply to a cylinder
2. - Detectlon of Cracks and Defects in Crankcase
: Assemblies v : '
a, Cleaning crankcase assemblies
(1) Materlals generally used 1n’ crankecase
cleaning
(2) Handling and cleaning of crankcase made
of speclal alloys
b. Inspectlon of crankcase assemblles
(1) Types of speciallzed inspection
(a) - 2Zyglo : -
(b) X-ray .
(¢) Dy-check -
. (2) 011 flow checs procedure
(3) Removal and installation of plugs in
’ crankcase passageways
(4) The use of visual inspectlon and dimensional
inspectlon
3.. Stud Removal and Installation
a, Removal of damaged studs
(1) Tools used in stud removal
(?2) Procedure used in stud removal
b. Removal of broken studs
" (1) 'Tools used to remove broken stud
(2) Procedures used for removal of broinen stud
- (3) Procedure for speclal alloy
¢c. Installing studs
(1) Identify oversized studs .
(2) Identify alloy of studs
(3) Installation without special tools
d. Hellcoll
(1) Description of a helicolil
(2) Usage
(3) Installation ' ’
, v (4) Removal "
4, TIdentification of Serviceable Bearing
a., Visual inspectlion of bearing

L (1) - Indication of acid etch
~ (2) Source of acid etch
. (3) Effect of inadequate lubrication on
- bearings

[ ‘_ ' ‘ - =44~
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I. RECIPROCATING ENGINL OVERHAUL'PROCEDURES (Contd.)

(4) Effect of oll pressure in engine with
worn bearing
(5) Effect of bearing misallignment during
installation on bearing wear
b, Dimensional inspectlon of bearing
(1) Inside dlameters
"(2) Outside dlameters
5. Crankshaft Inspectlon
a, Crankshaft runout
(1) Flange - checklng runout before dilsassembly
(2) Shafst _ '
- (a) Use of v-block or rollers when
- checking shaft runout
(b) Checklng center mains for alignment
(¢) Use of dial indicator on a crank-
: shaft
b. Measurements
(1) Procedures for measuring bearling Jjournals
(2). Determining out of round of Journals
(3) After dimensional inspectlon x-ray
crankshaft
6., Piston and Knuckle Pin Retalners
: a. Pliston pln retalners
(1) Full-floating piston pin
f{2) Types of piston pin retaliners
(3) Procedure for removal and installation
b. Knuckle pin retalners ‘
(1) Determine the serviceabllity of knuckle pin
_ . retalners
(2) Pre-positioned knuckle plns
7. Cams and Cam-Followers
a. Cam rings
(1) Number of cam tracks per ring or plate
(2) Purpose of a ramp on a cam lobe
b, Cam shafts
(1) Types of engines that use cam shafts
(2) Number of lobes used on a shaft in
relation to numbers of valves 1n the
. englne ’
- (3) Procedure for measuring cam lobe height




I,

REC IPROCAT'ING ENGINE OVERHAUL PROCEDUKES (Contd.)

c.

Cam followers

(1)
(2)

(3)

Zerolash valve lifters

Interchangeablliity of parts of a zero-
lash valve 1lifter '
Effect of  flat or stucx lifters on valve

‘operation

Valve and Valve Seat Inspection and Rework:
Valve types and materlals

a.

b.

c.

(1)
(2)
(3)
(&)
(5)

Alrcraft exhaust valve requlrements
Aircraft iIntake valve requlrements

The purpose of sodium fillled valves

The hazards 1n sodilum filled valves

The use and advantage of stelllte 1n valve
constructlion

Valve seat and face angle

(1)
(2)

(3)
(4)

The purpose of valve face angle ,
The normal angle for exhaust valve and

-1ntake valve

Valve seat construction
Means of retaining valve seats 1n cylinder
head

Valve guldes

(1)
(2)

L Ny s

3
4
5

(8)

Valve gulde Installation procedure
The relatlonship of valve to the seat
and gulde

Valve seat Installatlon procedure
Determining valve stretch

Method of obtalining a gas tight seal
between the valve and 1lts seat

The deslired wldth of contact between
the valve and seat

Cylinder Assembly Installation and Construction
Constructlion features

a.

(1)

(2)

Piston

(a) Cam ground plstonns

(b) The reason for large plston to
cylinder wall clearances

(¢) Types of -plstons .

Rings S '

(a) The function of a piston ring

(b) The reason for ring clearance



I. RECIPROCATING ENGINE OVERHAUL PROCEDURES (Contd,)

(3) Ring,

(a)

' (b)
’ (c)
(@)
)

(e

>,

plston, and cylinder fit
The reason for chrome platlng rings
Precautions used wilth chrome rings
Klng side clearance
Ring end gap

Procedure for checking different

"ring types
b, Use of manuals
(1) Procedures

(a)
(v)
(c)
(a)
(e)

(f)
(g)

Cylinder attaching methods :
Installing the master rod cylinder
Checkling rings before cylinder
Installation

Checklng crankcase base area before
cylinder installatlon

Lubrication of cyllnders, plston,
and ring assemblles

Rlng compressors

Cylinder hold down types

(2) Special tools

(a)
(v)

IT. QUINMESTER POST TEST

Tools for torqulng cyllinder hold
down nuts

Torquing sequence for cylinder hold
downs '



BLOCK I -

BEHAVIORAL OBJECIIVES

PO IPHRIOCATING ENGLINE OVERHAIL PEOCEDURE!

A.. Overhaul Hleclprocating knglne

1.

Preparing a Work Statlion and Englne for Overhaul

Given:’
A written 1list of twenty safe and unsafe.
practices (normally assoclated with handling
of englne and the preparation of a work
statlon prior to englhe overhaul), an engine
and a work station, '

Performance: -
The student willl recognlze all hazardous
conditions and arrange the englihe "in the work
statlon for an englne overhaul,.

Standard:
A1l hazardous practices willl be 1dent1r1ed
The sequence of operatlons to prepare the
work station will be iIn general agreement wilth
common 1ndustry.pract1ce.

¢

Overhauling the Reclprocating Pngine

Given:
A small opposed or radial englne, a work
statlion having an engine overhaul stand and
necessary tables and parts racks, necessary
hand and specialized tools and filxtures, an
overhaul manual and overhaul inspection sheets.

.Performance:

Using—the~- overhauk~manua1 —~gthe-student will
. disassemble the englne. 1abe1 and store the
parts, c¢lean the parts. lnspect the parts
physically, visually, and with a nondestructive
testing; measure the parts for wear and
1dentify those parts that are reusable from the
table of 1limits; reassemble the englne; and
record all findings and recommendatlons on the
overhaul inspectlon sheets,
Standard: C
A1l procedures followed, recorded data on the
overhaul inspection sheets, and recommendations
for parts rejection wlll be correct for the
particular engine and the englne wlll be
assembled mechanlecally correct.

.



B. Inspection and hepalr of Reclprocatlng Englnes

1. Cylinder Inspectlon
" Glven:

A cylinder from an alrecraft englne, appropriatg
inspection tools and reference manuals,

Performance:
The student wlll inspect and determline the
serviceablility of a cylinder,

Standard:
The student wlll correctly Jjudge whether the
cylinder should be rejected or returned to
service,

2. Detection of Cracks and Defects 1n Crankcase

Assemblies

Given:
Written 1ist of probable defects, crankcases
that exhiblit one or more of the defects, and
the necessary 1nspecbion equlpment.

Performance:
Provided witi, a 1lst of the probable defects,
the student wlll clean, visually ilnspect and
detect the defects present 1In the specimen
crankcase assemblies, o

Standard:
The student will detect all the defects 1n the
crankcase assemblles.

3. Stud Removal and Installatlion
Given:
An alrcraft engine component that has a damaged
or broken stud and the necessary tools.
—Performance: - '
The student willl remove a damaged stud and
iInstall a replacement stud.,
Standaird: _

Removal of the damaged stud wlll not cause
further damage to the component, The replace-
ment stud willl maintaln a class three fit,

4, 'Identification of Serviceable Bearings
Glven: ‘
A random displaJ of bearings whlch may display
evidence of impending failure, an appllicable table
of 1limits and tolerances and the necessary in-
Sspectlon tools. g

-Ga
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Performance:

The student will ldentlify serviceable bearilngs
by means of visual and dimensional inspectlon,
He will also ldentlfy falled or falling
bearings withln the dlsplayed group of bearlngs,
and when glven a wrltten 1ist Indlcatlng where
these bearings are located wlthin an engilne,
willl descrlbe how these bearings could be
detectaed In an operating englne.

Standard: ,
Inspectlion .procedure and measurements willl
meet return-to-service quallty.

5. Crankshaft Inspectlon

Gilven:

A crankshaft from an alrcraft englne, the
necessary lnspectlon tools and reference
manuals,

Performance:

" The student wlll check crankshaft "run-out',
measure rod and maln bearing journals and
judge whether the crankshaft meets dimensional
tolerances,

Standard:

Inspectlon procedure and measurements wlll
meet return-to-service quallty,.

Piston and Knuckle pin Retalners
Glven: v
) Piston, plston pins. master rods and knuckle
pins wlth various types of pln retalners and
the applicable manufacturer's manuals.
Performance: ‘ : :
Provlided wlth examples of the varlous types of
plstons and knuckle pin retalners, the student
willl correctly name and ldentify each type.
. He wlll remove and reinstall at least one type
of retalner. .
Standard: c ‘
Removal and relinstallatinn of the retalner
will be in accordance wlith the procedure
specifled 1In the manual and wlll be accomplished
wlthout damaglng the retalner or englne part,

(0}
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7. Cams and Cam-followers
Gilven: ‘ '

A typlcal camshaft. cam ring. cam-followers,
the preclsion measurling tools and appropriate
reference Informatlion.,

Performance:
i'he student wlll ldentlfy the components,
dlmenslonally lnspect and descrilbe the
operatlon of- the valve mechanismq He will
disassemble, asSemble and test zero-lash
lifters, :

Standard:
Correct nomenclature will be used to ldentify
the components and descrlita the operatlon of
velve mechanlsms. Measurements wlll be accurate
but components need not be of return-to-service
quallty.

¢, Valve and Valve 3eat Inspection and Reworv

Glven:

An aircraft engine cylinder containlng valves,
valve springs, appropriate reference informa-
tion and the requlired tools, .

Performance: _

The student wlll lnspect the valve assemblles,
reface and reseat the valves., He wlll inter-
pret the manufacturer'!s overhaul instructions
and describe the replacement of valve guildes
and geats,

Standard: :
The refaced and researed valvas will not leak
when checked 1In accordance with manufacturer's
overhaul instructlons,’

Q, Cylinder Assembly, Installatiorn and Construction
Glven:
A plston, pln, rings, cylinder assembly. sSeals
gaskets, necessary tools and reference manuals,
Performance:
The student wlll describe the conut”uction
features of a plston, rings, and cyllnder
assembly. He wlll inspect the components,
fit the plns and rings to the piston and
install the assewbly in the cylinder and torque'
the cylinder to the engline,

-11-




Standard: ,
The student wlll use correct nomenclature and
termlnology as part of the descriptlon and
explanatlon, £1l1 work wlll be Ln accordance
wlth the manufacturer's speclflcations,

-12-




. DT TOGEN PHY
(Overhanl, Inepectlon and iepalr of Reclprocuting kngines 1L)
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‘Inspection and Reconditloning Piston Assembly. 16mm.
20 mln, Black and White, Sound. G,T.B. 3-29,

Inspection and-Récondltioning of -Valve Assembly,
16mm., 15 miln, Black and Whice. Sound. G.I.B,:
3"’210 . .

Overhauling the Crankshaft fscembly. 1fmm, 14 min,
Black and White., OSound. G.T.B. 3-30.
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4, FReassembling the Englne., 16mm., 1R mln. Black and
‘ White. Sound, G.[.B. 3.25,

Wrilght Englne Prelliminary Dicassembly. 16mm, 13
mLn. Plazck and White, Sound. G.T.B. 2-3.
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Quinmester Post Test

Name _ Date Seore

Multiple Cholce Peet Items

Each question is followed by four posslble answers, select
the best answer and mark your answer sheet accordingly.

1. How is the gap 1n a plston ring measured?

1. No measurement 1s required if the proper ring
1s Installed

2. With a depth gauge while the ring 1s held in
place on the plston

3. - With a thickness gauge whille the ring 1s
installed 1inside the cylinder

L, With a go-no-go gauge whlle the ring 1is
Installed on the proper mandrol

2. How 1s the oll that 1s plcked up by the oll control rings.
returned to the sump? o '
1. By machlned grooves In the piston skirt
. Through o0ll holes drilled in the ring grooves
. Through holes in the piston pln
. It remalns trapped between the oll scraper rings

=W N

3. Valve guides are 1lnstalled 1n the cylind r head by
. l. evets press :
2. threading
3, ' shrinklng
4, sweating _ )

4, Piston rings should be installed

+ With all ring joints 1n 1llne

. with all ring Jjoints staggered -

. With no clearance between ring Jjolnts

. With no clearance between ring Jjolnts and
ring grooves

FZWN e

5. Which of the follow'ng would be an acceptable condition
for a reconditioned cylinder?
1. A cracked cylinder head
2, A cracked rocker arm boss
" 3. "Improper cleanlng after reboring
4, A cracked cylinder head cooling fin
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6. Small scores or scratches on the head or lands of an
aluminum piston may be removed by
1. uslng a rotary wire brush
2. using a flne grade fille '
3. stoning only the excessive bulld up around the
seratch -
k. hand stoning or u31ng crocus. cloth

7. The greatest wear in a cylinder 1is at the
: ‘ 1. center
. 2, top
- 3. center near thq bottom
U. bottom of a slanted cylinder

8. What 1s Lhe correct method to use when inQpectinv 1ntake
and exhaust valves for stratch?
1. -Place the valve on a flat surface and measure
the stem with a verler helght gauge
2. Measure the stem length with an outside
- micrometer callper
3. Use a contour or stretch gauge
4, Use a valve depth gauge

G. On a single row radlal engine, why should the knuckel
pins be fastened securely? v '

1. So that the oll holes wlll not become misalligned

2. TIo minimlze wear S

3. T[o prevent slippage between the articulated
rod and pin

4. To reduce torsional vibration caused by ‘englne
firing impulses

10. Why are floatling pins used in alreraft plstons?
1. [o allow movement between pin and piston
2. To allow movement between plston and connecting
rod : .
3. To allow movement between pin, plston and
4

_ connectlng rod )
'+ To allow movement between plston and cylinder

* ~ 11. Wwhich of the.following are symptoms of a weak englne?
1. Below noermal MAP required to obtaln normal RPM

SR 2. Backfliring and or detonation

s 3. Excessive MAP required to obtaln norma] RPM

- ' 4, Intermlttent misfiring at high RPM :
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12,

13.

l4f

15.

16.

A mechanic should know that the lLnstallatlon of baffles,
brackets, etc.,, under cylinder hold down nuts and cap
Screws

1. 1s not considered good practice and should be
discouraged :

2. may cause loosening of the nuts or cap screws
even though they were properly tlghtened and
locked at installatlon

3. 1s absolutely forbldden 1if parts are made from
aluminum or other soft metals

L, 1s not recommended since all of the above
statements are true

Why are pistons cam ground? &
1. To alleow for equal wear on the master rod
. For proper fit at operating temperatures
. To 1lmprove volumetrlic efficiency
To equalize wear on cylinders which are not
-placed vertically

=W

What materlal 1s used for plston compresslion rings?
1. Aluminum alloy
2. Steel alloy
3. Cast 1ron
4, Aluminum

How should magnesium engine parts be cleaned?
1. In a solutlon of caustlc soda
2. With transpo and gunk ,
3. With a neutral solvent and 1light scraping
4, By sand blasting :

Why 18 the piston-to cylinder clearance greater 1n

aircraft engines?
1. The pistons have Aifferent rates of thermal

expanslon
2. Alrcraft engines run at higher RPM than other
- englnes
3. Alrcraft engines operate at higher temperatures
4, Compresslon ratlos are higher and requlre
‘hilgher clearance:n
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17. What is the reason for a "Choke Bore" in an englne
cylinder?
1. To force the plston closed to insure & better.
- gas seal at the top of the cyllinder
2. To insure no taper at normal operating

temperatures

3. 7To give added clearance to rings and pistons
at high operating temperatures

4, To allow for pilston wear.as the engilne operates

15. The purpose of the aluminum caps 1n the ends of the
piston pin 1s to
1. form a plug so that oll can be forced into the
pin for cooling
2. prevent the pin from scoring the cyllnder
3. allow for thermal expansion of the pin
4, steel caps are used, not aluminum

19, Carbon 1s most likely to form under and on -
: 1. the lower oil control ring
2. all of the piston rings to approximately the
'~ same degree
3. only on the upper oil scraper ring
4, the topmost compression ring

20, A tapered oll control ring has been 1nstalled upslde down,
' thls will cause
1. 1low oll pressure
. low oll consumption
. high oll consumption
. high cll pressure —

Zw

- 21. Push rods are removed when the piston 1s at the
1. top center of the compression stroke
2. top center of the intake stroke
3. Dbottom center of any stroke
4, Dbottom center of the exhaust stroke

22. The undersides of pistons are finned or ridged. The basic
reason for this 1s :

. lighter welght

. greater strength

. better cooling

. a better coefficient of expansion

y
W
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23, What causes .the hlssing nolse when a propeller 1s pulled
' through by hand?
. Exhaust valve blow-by
. Worn plston rings
High compression of the cylinders
. Improper cylinder wall lubrication

W

24. The valves should be adjusted for clearance at which of
Qhe following engine posltlons?
1, B.D.C. of the intake stroke
2 T.D.C. of compression stroke
3. T.D.C. of the exhaust stroke
4, B.D.C. of the compression stroke

25, ‘A twln row radial engine has
1, no cam rings
2. one cam ring
3. two cam rings
L, four cam rings
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KiY 'O QUINMLS PER POS'T TEST
4055 ,02

1. 3 9. 3 17. 2
2, 2 10, 3 18, 2
3. 3 | 11, 2 19. 3
4, 2 12, 4 o v 20, 3
5. 4 13. 3 21, 1
6. 4 1, 3 22, 3
7 2 15 2 23, 3
8 3 16, 3 24 2
25, 3

N
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