THEORY AND MAINTENANCE

RECIPROCATING ENGINES ORAL

How are conventional reciprocating engines classified?

They are classifled according to cylinder arrangement with respect to the crankshaft (in-line, V-
type, radial and opposed), or according to method of cooling (liquid cocled or air cooled).

What are the different types of piston rings?

Comprassion rings, oil control _rings, and scraper rings.
What i.s the purpose of the ofl control rings?

They are used to control the thickness of the oil film on the cylinder walls.
What may be the result of inétalling piston rings incorrectly?

Excessive ol consumption. - T

What type of p:ston rods are commoniy found in radlal engmes‘?

A master and artlcmatmg rod assembly
What type bearings are in general use in reciprocating enginés’?

Plain bearings, which are generally used for crankshaft, cam ring, camshaft, connecting rods,
and accessory drive shaft bearings. Roller bearings, which are used primarily as crankshaft
main bearings, but have other applications as well. Ball bearings, which are used for
- supercharger impeller shaft bearings, rocker arm bearings in some engines, and as propelier
thrust bearings.

What is the indication of valve blowby?

Valve blowby Is indicated by a hissing or‘ whistle when pulling the propeller through prior to
starting the engine. A cylinder compression check should be made to identify the faulty cyiinder.

What Is the purpose of using more than one épring for valve closing?

If only one spring is used to close the valve, it will vibrate or surge at certain speeds. To
eliminate this difficulty, two or more springs, one inside the other are installed on each valve.
Each spring will vibrate at a different engine. speed, and the spring surge vibrations will be
dampened. Two or more springs also reduce the danger of weakness and possibie failure by
breakage due to heat and metal fatigue.

What Is the purpose of valve overlap?

Valve overlap permits better volumetric eﬁicuency and lowers the cylinder operating
temperatures.




10. Describe the inspection you would give the:valve-springs during.engine overhaul.

They should be cleaned thoroughly, and. then. visually inspected for ev;dence of overheatlng,
cracks, broken ends and for compresslon strengtl:l :

. What i is the purpose of uslng valves w:th sodlum ﬂlled stems”

Some intake and exhaust valve stems are hollow and partlally fitled wrth metallic sodium.
Sodium is. used. becegse itlg, an excellent-heat. cqnducter, The sedium:melts-at about 208°F.,
~and'the'Movemenit of the vaivés circulatés the liqlid sodiom which enables:Itto carry the heat
from the valve head to the stem, where It is dissipated through the valve guide to the cylinder

head and coofirig fins.

i2. What causes engzne sudden stoppage? S

Strikmg an ob;ect or engine selzure due to internal damage

S

13. What type mspectlon must be made after sudden stoppage of an engme due to stnklng and object?
The propeller drive shaft must be checked for misahgnment and the propeller checked for track
- 14, What is the purpdse of crankshaft dynamlc dampers used tn aircraft engl es‘?
Dampéers are-used to overcome forces whlch cause deﬂectlon ot tha crankshaft and torsional
vibration. - These forces are generated By-the Hower mpblses ofithie pist Cranks .

vibrations are reduc:ed by placing flaating dampers (We ghts) in He
particulany: in-a: singla throw type crankshaft. -

15. How woild yourmakies "rinotii™ chetk on-a crankshaft that ls sttll tnstalled_ ln 8 endine?

Remove the propeller-fromi-the shaft and attidcha dial lndtcator gage to the front of the
crankcase. Adjust.the position.of the gagé néedle-so that il is touchtng the shaft. Turm the
englhe through with the starter and note any changes in the gage readlng

16. What is- detonatton'?

Normal cernbustion is when the fuel-atr mixture burns ata unn‘om‘: rate across the combustion
chamber, The temperature and pressure within the: cyllnder rises’dFa normial rate’ as the miktire
hurig All-fuels havé critical imits of Témparatire and comptession and beyond this limit they
will ignite spontaneously and burn with explosive- wolence Thls anstantaneous explostve bumlng
of the last portion of the' charge ls éalted detonation ’

$%-17. During valve clearance ad;ustment g an Ft-2800 engine wihy: must ol depress cérain vatves other
than the ones being adiusted? :

The valves must be depressed (unloaded) in order to remove the spring tenslon from thie side
positions on the cam and thus permit the cam to slide away from the valves to be adjusted until
it contacts the cam bearing. This prevents cam shift from Introducing errérs in the cleararice
settings.

18. What can be learned ‘about the condition of an engine by studying the results of a compression
check?

From the cylinder compresston check you can determine if the valves piston rings, and plstons
are adequately sealing the combustion chamber.
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19. How can a cold cylinder be located on a double row radial engine?
A cold cylinder check can be made with a cold cylinder indicator, sometimes called a “magic
‘wand”, to locate any cylinder that has a temperature lower than the normal operatlng
temperature of the cther cyilnders

20. What Instrument can be used to check a cytinder bare for out of roundness?
A cyhnder bore can be checked with dial indicator, a telescopic gage and micrometer, or an
inside micrometer.

RECIPROCATING ENGINES PROJECTS

1. Check piston rings for correct end and side ciearance

2. Check valve stems for stretch usrng a contour gage or micrometer
Ftepalr a scored aluminum plston ‘

Locate and inspect engine mounts in accordance wrth reference material

3
4
5. AdeSt engme onl pressure in. accordance wrth reference matenal
6. Demonstrate correct engme startmg procedures .

7

Operaté an engtne throughout the normal operating. range and check for proper operatlon in
accordance wnth the operating instructions.

8. Useac cold cytfnder lndlcator and Iocate a cotd cyllnder after an englne runup

9. Usmg reference matenal, correctly remove and relnetal! a propetter

10, Correcﬁy Jdentrfy att the parts of an air cooled cyhnder

_~Y,£ientrty ait the parts of a crankshaft

12, Usmg reterence mterial, L mspecta c,ran_h haft,. hreccrd the dimensuans and ﬂetenmne i the
© Crankshatt ts within folerance to meet return to_service quality.. - T el e T

13. _%Correctij Identify various types of bearings and determine if- they are return to. servnce qua!tty

14. Measure the inside diameter, taper, and out-of-round of a cylinder bore and determlne rf it IS retum
to servqcequattty. o S U a0

15. “{ %!"Hrﬁfa? nce .matenat cﬁeck and adjust valve-ciéarances within- thetgwen fimits. - &

16. Gorrectly disassemble an articulating rod from a master rod assembly, and reassemble accord:ng to
manufacturer’s insfructions. . .. .

17. Adjust.a mechanical push-pull control system in accordance with reference matenal

18. Thstall a plston pin a knuckle ptn and the reta:ner without damage to the components
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TURBINE ENGINES ORAL

What are the major components of a typical gas turbine engine?

A typical gas turbine engine consists of an alr inlet, a compression section, a combustion
section, a turbine section, an exhaust section, and the accessory section.

What are the two principal types of compressors used in turbojet aircraft?

The two most common campressors in use today'are the centrifugal flow and the axial flow
types.

What are three types of combustion chamber systems?
They are the can type, the can-aﬁnular type, and the annular type.
What Is the purpose of the interconnector tubes between can type combustion chambers?

To spread the flame to the combustion chambers that are not equipped with igniter plugs during
englne starting.

What prevents buming of the liner walls in can type combustion chambers?

Louvers are provided along the axial iength of the Imers to direct a codling layer of air along the
inside wall of the liner.

What types of damage may be found when inspecting compressor blades?

Dents, scratches, gouges, galling, burns, burrs, pitting and cracks.

. What is the location and function of the diffuser section in a turbine engine?

The diffuser is the divergent section of the engine located between the compressor section and
the burner cans. Its function is to change the high velocity compressor discharge air io static
pressure.

Where are stress rupture cracks most likely to occur on turbine blades?

They usually appear as small hairline cracks on or across the leading or trailing edge of the
blades. The cracks appear at right angles to the edge length.

How are compressar blades attached to a disk-type rotor?

The compressar blades are fitted into the disks by either bulb-type o fir-tree type roots. The
" blades are then locked by means of screws, peening,:locking wires, pins, or keys.

10. What is the purpose of the nozzle diaphragm or turbine nozzle?

.

First, the turbine nozzle must prepare the mass airffow for driving the turbine rotor. The,
stationary vanes are shaped and set at such an angle that they form a number of small nozzles
that discharge the gases at extremely high speed. That Is, they convert a portion of the heat
and pressure energy to velocity energy to drive the turbine. The second purpose of the turbine
nozzle Is to deflect the gases to a specific angle in the direction of turbine rotation.
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What is the major difference between a turboprop and a turbojet engine?

A turboprop engine usually has more turbine stages than the turbojet engine. In addition to
- operating the compressor and accessories, the turboprop turbine must also drive a propeller.

What is a turbofan engine?

A turbofan engine Is, in principle, the same as a turboprop, except that the propeller is replaced
by a duct-enclosed axial flow fan.

What is the effect of air denslty on the thrust of a turbine engine?

- Air density determines the mass of air that is used by a jet engine. The factors that affect
density are the temperature and pressure of the air. If density increases, thrust increases, and
vice versa. An increase in air temperature entering an engine will cause a decrease in density
and thrust. An increase in air pressure entering the engine will cause an increase in density and

thrust. With a given throttle setting, engine thrust will vary if the temperature or pressure of the
air entering the engine changes.

What are the two most common types of thrust revers_ers?
The mechanical blockage type and the aerodynamic blockage type.
What is a split con’ipressof "Sys't'e'm il & turbine engine? '

The splrt compressor ‘system requ:res two concentric shafts joining the turbine stages to their
respective compressors.

What s one method of re!ieVii{i_:[ thigrmal stress on a turbine disk.?
One means is to bleed cooling air back onto the face of the disk.
What may be the indicaﬂbn‘s if a tL&fb"cijét engine is om"é‘f trin?
_The ehglne has high exhaust gas temperature (EGT) at target engine pressure ratio (EPR) for
- takéoff.
TURBINE ENGINES PROJECTS
Remove and install a combustion chamber case and liner.
AdleSt turbine englne fuel controt
Properly start, operate and shutdown a turbine engine.

Identify turbine blades.

" ldentify the‘ m'ajor com‘ponents of a turbine engine.

Ideﬁtlfy different types of Compressors.
Correctly remove and relnstalf a fuel nozzle In a turbine engine.
Inspect combustion liners and determine their return to service guality.

Check the axlal and radial clearance of turbine blades and determine If clearance is within limits.
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inspect Infet guide vanes and compressor blades for damage and determine i engine Is return to

service quality.

Identify and list different types of damage on turbine blades.

Remave and reinstall compressor or turbine blades.

Identify damage to nozzle guide vanes.

Adjust turbine idle rpm to within limits required by reference material.

Using reference material, perforrﬁ a hot start inspection.

Using reference material, perform an overspeed inspaction.

Match a list of turbir;e indication malfunctions with the possible cause of each malfunction.
Label the direction of airflow on a drawing of a turbine engine, and indicate the changes in air

pressure between engine sections.

ENGINE,INSPECTION ORAL

What steps must be taken in order to prepare an aircraft for a 100 hour or annual inspection?

Remave or open all necessary inspection plates, access dodrs, fairing and cowling. Then
thoroughly clean the aircralt and the engine.

What may be used as a guide for a 100 hour inspection on an aircraft enging?

FAR Part 43, Appendix D.

. What additional inspection must be performed if the cylinder compression is weak?

You must make an internal cylinder inspection for improper internal tolerances.
Where are the engine operating limitations found?

in the Alrcraft Specifications or Type Certificate Data Sheet.
Where can a mechanic look to identify an alrcraft engine?

On the engine identification plate that is affixed to the engine at an accessible location.
What publication is needed to inspect an engine for conformity with specifications?

The Engine Specifications or Engine Type Certificate Data Sheet.

What type of FAA approval is required when a change to an engine type design is not enough_m
require a new Type Certificata?

A Supplemental Type Certificate is required.

What type of FAA approval is required when a change is made to the engine principle of operation?

A new Type Certificate must bé obtained.
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ENGINE INSPECTION PROJECTS

Inspect an engine and determine conformity with the Engine Specifications or Engine Type
Cettificate Data Sheet.

Make a check list for a 100 hour Inspection that includes the scope and detall of the requirements
set for the in FAR Part 43, Appendix D, -

Perform a 100 hour inspection and list any discrepancies found.

.ihspect an aircraft engine and determine If it [s in compliance with a specific Airworthiness Directive.

Inspect aircraft engine accessories for conformity.
Check engine controls for freedom of operation.

Review aircraft maintenance records and determine compliance with the required Airworthiness
Directives by Inspectlon of the engine.

Find and list all the information from an engine data plate.
Check an engine for fluid leaks after engine operation and determine return to service quality.

Inspect an.aircraft engine for compliance with-a service bulletin.

SYSTEMS AND COMPONENTS
ENGINE INS-'I;RUMENT SYSTEMS ORAL

What are the units in an gnging_ierl ﬂp_vggx;stem?

The system consisté of a transmitter land an indicator for eglcﬁ engine.
Where is t'he fuel flow transmitter located?

It is mounted in the fuel line between the engine driven pump and the carburetor.
What type of readout Is indicated on a-fger flow system?

The indicatot: is calibrated to requrd. gigg fue! flow in pounds. of fuel per hour.
What Is the reason for monitoring the fuel ﬂ;:w_y?

In acjd'Itilqn to fuel consumption, the operator can determine from the fuel flow indication whether
the érigihe is operating at the correct fuel-alr mixture for a given power setting.

What does a manifold pressure gage indicate?
It measures absolute pressure In the intake manifold.
What would be the effect of a broken manifold pressure gage line?

A broken line will cause the gage to indicate atmospheric pfessure.
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What doss the engine tachometer indicata?
it indicates crankshaft speed (rpmy).

What are turbine engine tachometers desiQned to indicate?
They are designed to indicate percent of rotor rpm.

What Is turbojet EPR?

it is a ratio between total turbine discharge pressure to total inlet pressure, and is an indication

of thrust being developed by the engine.

What is the electric saurce for a cylinder head temperature gage?

The gage Is connected to a thermocouple attached to the cylinder which tests show to be the

hottest on the engine.

. Where is a carburetor air temperature bulb located?

It is located in the alr intake passage to the engine.

. How can a turbine engine EGT be checked without aperating the engine?

By checking resistance to thermocouples and circuits.

ENGINE INSTRUMENT SYSTEMS PROJECTS

Measure the resistance of thermocouple leads.

Check a manifold pressure gage for proper operation.

Repair a leaking rhanifold pressure system.

Locate and repair a loose line on a turbine engine EPR system.

Inspect EGT probes and determine their return to service quality.

Locate and inspect .fuel warning low pressure system components.

Remave and reinstall a carburetor air temperature thermocouple. 7

Replace a cylinder head temperature thermocouple assembly and check for proper operation.
Inspect an rpm gage for proper markings by reviewing the engine operating limitations.
Locate and inspect fuel flow system components.

Remaove and reinstall a fuel ﬂow gage.

Remaove and reinstall a fuel flow transmitter.

Measure the electrical power supply to a fuel flow transmitter.

Remave and reinstall turbine engine EGT harness.
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ENGINE FIRE PROTECTION SYSTEMS ORAL

What types of fire detectors are used for engine fire protection systems?

5
_Xlx They are overheat detectors, rate-of-temperature-rise detectors, and flame detectors.

2. When using a thermocouple type fire-detector system, what happens if the englne overheats slowly?

A thermocouple depends on the rate of temperature rise and will not give a warning if the engine
slowly overheats or a short circuit develops.

3. Describe the operation of a Kidde con;inuous_ loop fire detector system?

The Kidde continuous loop system has two wires Imbedded in a specral ceramic core within an
Inconel tube. One wire acts as an internal ground and the other wire is a hot lead that-provides
a current when the ceramic core materlal changes its resnstance with a rise in temperature

4. Where does a thermocouple fire detector system get Its e!eotrlcal power to operate‘?

/% The thermocouple produces power to cfose a relay, and power from the aircraft electrical system

5.

flows through the relay to the warning light.

Describe a thermal switch fire datector syg,;,em? i

5 % Tﬁenﬁéi"EWitch”s‘yst:éms have o}i'é or more lights that are energized by the aircraft electrical

6.

system when a heat sensmve thermal sw:tch closes the:circuit at.a specific temperature.
How are thermal switches electncaiiy connected in the cnrcmt’?

The thermal switches are connected in parallel with-each othit biit in sefes with the Waming
light. A temperature rise in any-one section of the circuit will cause a thennal switc:h 1o close
and complete the circuit to indicate a fire o ovérheat condition.”

—

What is the most common cause of a fa!se {Jre waming‘in‘a continudus loop detector system?
The most common cause of false Wamings is'dents, kinks, or crushed sensing slement causing
an internal wire to short to the ground wnre or outer tubing

What two imethods are Uséd to- dfscharge F ire exungunshing agents’?

‘Mechanical and electrical.

What method is used Io release the ﬁre extingumshmg agent ina typical ! turblne englne f:re protection
system? ... o Lo - e A

One common method is ta-equip the' ffre extinguishing containérs with discharge vaives that are
operated by sle¢trically discharged cartridges. The discharge plug is sealed with g breakable

. digk that is ruptured by the explosive cartrldge, atid thé coritents of the ‘bottle- is dlschargeﬁ into
the engine area.

10. What method is used to determine proper fire extinguishqr container pressurg_:?

Check the container gage to deterrmne if the pressure is between the prescnbed minimum and
maximum limits.
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What method other than the-pressure: gagé is-used to Indicate low agent pressure In a container?
Some aircraft are equipped wlth a Iow pressure Warning Iight!n the cockprt

What is the purpose of the yellow and the red discharge prugs in a turbrne engme fire extingu[shing
system?

The yeilow plug indlcates norma! dlscharge. and- the rect plug mdicates thermal dascharge
What dre twb methods commoniy used te. distribiite the fire: ext;_n‘gurshmg_'a_gent to the engme?

Many systems use perforated tubing er. ;_ii,sehsrgeﬁnoz_ztes to distribute the agent.

How does the fire extmgulshlng agent put out the f:re? _
it dilutes the atmosphere 50 that it will not support combustion .
What is a HRD fire extfngursh_[ng_sy_stem?
High Rate of Discharge. L . _
How s the 'tti;e e}gtg'ngms_ﬁi'_ngragent‘_‘dtst_“ribtjted’from a HRD system?‘
Itls delivered from open-end tubes, ‘ ' S e
How Iong does |t take to q:scharge the extmguishing agent in a HRD system’-'

It takes only 1 to 2 seconds.
" ENGINE FIRE PROTECTION SYSTEMS PROJECTS

Identify the different types of fire detection sensing units.
nspect a cantinuous loop fire detection: system and pei'nt out any damaged areas.-
Make a continuity check of a fire detection system; locate a fault; and-repair the system.

inspect a fire extinguishing system:blowout plugs and determine if the pressure is within the
allowable Ifmits

Check Ihe pressure In a fire extinguisher centalner and detenmne rf the pressure is wrthin the
allowable limits. : :

Inspect a fire extinguisher container dlscharge cartridge for service life and determine return.to
service quality.

Checkafire extlngursher cartrldge drscharge circutt for contlnurty with-a voltmeter by remeving the
electrical connection to the cartridge.

'Serwce a €02 fire extingwsher battle,

Check a manually operated fire extlngulshing agent dlscharge hand[e for proper operation without
discharging the agent.

Use a fire detector test unit and verify the proper operation of a fire detector.
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ENGINE ELECTRICAL SYSTEMS ORAL

1. How would you seat newly installed generator brushes to the commutator?
When new brushes are installed in a generator the face of the brushes must be shaped to
provide an area of maximum contact with the commutator.. To seat the brushes use number 000
sandpaper placed around the commutator with the sanding surface facing outward. Turn the
armature in the normal direction of rotation until the face of the brushes Is properly contoured.
Remove the sandpaper and blow out any residue with compressed alr.
2. . Where Is the generator rating and performance data located?
It is stamped on the name plate attached to the generator,
3. _What units make up a DC generator three unit regulator?
The voltage regulator, the current limiter, and the reverse current cutout.
4. . What method is used to control the voltage of an aircraft alternator?
The frequency depends upon the speed of rotatlo.n of the rotor and the number of poles.
5. What determines the frequency of the voltage of an afternator?
The frequency deperii:ls upon the Speéd of rotation of the rotor and the number of poles.
6. How s alternator frequency maintained? |
By instailing a constant speed drive {(CSD) unit between the engine and the alternator.
7. What are the three basic types of DC motors?
Series motors, shunt motors, and compound motors.
8. Name the parts of-a. BC motor?
The armature, the field the brushes, andthe frame.
9. Whatisa s‘tarter—gene_ratorsystémrusedxon many turbine engines? _
The system uses a starter-generator which operates as a starter motor to drive the engine during
starting, and after the engine has reached a seli-sustaining speed it operates as a: generator to
supply the electrical system power. :

10. What is the American Wire Gage (AWG) system of desigriating electrical wire size?

A gage number i assigned the wire according to nts cross-sectlonai area The smaller the gage
" -number, the larger the wire, - i . s .

11. What is open warlng’?
Open wlrmg Is any wire, wire group. or wire bundle not enclosed In conduit.

12. What method Is used to control the voltage of DC aircraft generators?
The only practical means of regulating generator voltage Is to control the strerigth of the
magnetic field. Field strength is determined by the amount of current flowing through the field

coils, and the current is controlled by placing some form of variable or intermittent resistance in
the external fleld clrouit of the generator.

76



13. What are the causes of excessive arcing at the generator brushes?

Arcing can be caused by a commutator that is difty; rough; or out of round. A mare commaon
cause of arclng I$ worn or blndlng brushes or the brush spring tension too low.

14. When Instailing single wires or wire bundles, how much slack is nonnatiy allowed between supports‘?
Slack between suppolts should normally not exceed one—haif Inch
15. What precaution should be taken when running wlres ciose to heating ducts or exhaust stacks"

The w[res shou!d be Insulated with a high temperature materla!

n
I ) o ? -*."’

ENGINE ELECTRICAL SYSTEMS PROJECT S_:

1. Use the engine electrical system service manual and locate requrred reference matenal to repair five
driferent eiectrical components .

2. Use an electrical system paris catalog and Iocate the part number for five drfferent components that
are'to be replaced. R : i

3. Remove and reinistall an englne driven generator in accordance, with. reference. rnaterial-.

4. Check an engine driven generator by, runmng,the engine and determining. whether generator.
cperation Is wrthm limits. ~

5. Fiemove old brush"" f'Om_a DC generator and inetali and seal: new brushes

i 6. Locate and repiace the reverse current cutout reiay ln the generator eiectncal systemn.

7. Usmg reference mater:al parallel a dual generator system to the limits prescribed in given reference
‘material. '

8. Remove and reinstall a diréct drive electric starter motor.
9. Rembove and reinstall a new starter solenoid.

10. Fabricate an alternatof eléctric cable by selecting the proper cable srze and rnstalhng the proper size
~ lug for the alternating ratmg : . , o

11. Correctly flash the field of a DC generator

12. Repair the lacing cord on a wire bundle using single cord lacing. -
13. Fabricate and install an electrical bonding jumper.

14, Solder spice three different sizes of wire.

15. Fabricate a solderess efectrical terminal.

16. Using reference material, determine if a starter-generator is authorized for Installation on a specific
engine.

17. Using reference material, select the proper size wire for several electrical system components.

18. Use a vdtmeter to locate an open in a generator field circutt.
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"What would be an mdicatron of blocked oil cooler passages’?

LUBRICATION SYSTEMS ORAL

What is the primary purpose of lubricant in en aircraft engine?
To reduce friction between maoving parts.
What'ls the most important property that aircraft reciproceting engin'e oli must possess?
Viscosity.
What factors must be considered in determining the proper grade of ail to use in a specific engina?

The operating load, rotatlonal speeds, and operating temperatures are the most important
factors to be considered.

What Is the purpose of the ofi flow control valve?

The oil flow control vaive Iocated on the oll cooler regulates the flow of oil either into or around
the o:l cooler. ‘

What are the main oll contaminants?
. They are gasoline, ‘moisture, acids, dirt, carbon, and metallic particles.

From what locationon a réciprocating englﬁe' is thé‘*o‘il"félﬁbe‘rétu're"ﬁ:s'uéllyxfgeken? 7
In a dry sump lubrication systern the oil temperature bulb Is located anywhere in the .oil iniet line
between the ol tankand the éngine. Wet surnp systems have the temiperatire’ bulb located
where it senses. the temperature after the oil passes through'the oil gaodler. In either .System the
bulb is locsted where it measures ‘bil témpetatiire Béfore it ekiters the hot séctions of the engine.

What do- metalhc-pamcles o an oli‘screen indicate? o

Metali:c pamcles may be an |ndrcatlon of mternal fa!lure of the engme

rWhat could cause oil foamlng‘?

Foaming can be caused by d:luted Dll contammated oi! or the ol level too hlgh

b AR L3
E‘-.:‘rla;w réli e e
P

- High oil temperature
What would be an indication of an lnadequate oll supply?
Low orl pressure and high orl temperature,
What type of oil is used in turbine engine lubrication systems?
Specially developed synthetic oils. |
What-are tivd tlyp’es of oil Goolérs uséd i turbine shgitie lubrication systems?
The alr-cooled orl cooler and the fuel-cooled oil cooler are the two basic types in general use.

®1

What is the meamng of oll flash polnt7 Flre polnt?

Oil flash polnt is that temperature at whlch the oil w:il begun to give off ignltable Vapors. The fire
point is that temperature at which there are sufficlent vapors to support a flame.
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14. What are the-functions of engineoll. in-a’ reciprocating engine?. -

In addition to lubrication, il cools varicus parts of the engine, helps to seal the combustion
chamber by providing a.film:betweeni the: eyiinder walls and the rings, and aids.in cleaning the

f ] engine by carrying engine residues to the ol fitter.

15. What isktﬁe'_;\:r\re:ightif'e':ff alrcraft engineolr? e

| Approxr:‘nately £ poundsper US galion.

16. What is the purpose !cf erroil dilution, system'?

: The oil dilution system thins the oil by introducing fuel mto the Iubrlcatron system whlch makes
cold weather starting easier. _ PO

4 L

1. Operate the arrcraft englne and check the oil cooler for proper operatlcn

2. Inspect an ort cec!er for Ieaks after engine runup

3. F'erfcrm an engine orl pressure adjustment “

4. Drainan oil tank ' -

5. Service anvoil tank.

6. Locatean: Identrf}r each of the: ort system compenents' :
7. lnspect oil Iines for leaks

8. Usmg reference matenal pre-ort an engine.

9. Using reference material, I_is__tr'pps_sl,_tjle"cat_mes of low-and High. ofl temperature malfunctions.

‘ ' 10. Indicate the direction of oil flow: o a drawing ‘of ary oll-system:

11. Examine an oil filter or screen and. identify any foreign. material |

12. Determine the proper oil for three dlﬂerent climatic temperature condmons

13. Using aircraft reference data, select the approved D[l fcr three englnes

14. Remove, clean, and reinstall a scavenger pump

15. Explain the operatlon ofa Cuno ol filter

16. Using reference material and a list of oils, match oils that may be mixed for two speclfic engines.
,I '_
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IGNITION SYSTEMS ORAL

1. What [s a magneto?

A magneto is a special type of engine driven AC generator that uses a permanent magnet
source of energy. The magneto develops a high voltage which is used to fire the spark pl

2. Whatis the purpose of the condenser in a high tension magneto electrical system?

To prevent arcing at the points and to hasten the collapse of the magnetic field around the
primary coll.

3. Where is the E-gap position In a magneta?

The E-gap position is when the rotatlng magnet is a few degrees past the neutral
position. ,

1 . 4. What are the three major circuits of a hrgh tension magneto system‘?
The magnetic circuit, the prrmary electrical circurt and the secondary electrical circuit.
5. What are the compaonents of a high tension magnelic circu'rt? -

The magnetic circuit consists of a permanent multipole rotating magnet, a soft iron core, and
pole shoes.

6. What happens when the primary breaker points open in a magneto?

" Opening the breaker points stops the flow.of current in.the primary circuit, .and-allows the
magnetic rotor to quickly reverse the field through the coil core. This sudden ftux reversal
produces i high rate of flux change In the core, which cuts across the secondary.coit of the
magneto, inducing the pulse of hlgh voitage cutrent in the secondary needed to fire the spark

pligs.

7. What is the piston position when the spark occurs In a cylinder?
The piston is a specified number of crankshafl degrees before top dead center of the
compression stroke.

8. What Is a dual magneto ignmon system‘? '

The dual magneto system incorporates two magnetos in one housrng, and one rotating magne’
and a éam dre common to two sets of breaker points and coils. ©On radial engines, the right
magneto fires alf the fronr plugs and the left magneto fires all the rear plugs

G E W

9. Whar is the dszerence between a low tension and a h!gh tension igmtron system?
In the hfgh tension system high voltage is generated in the magneto and ﬁows to the plugs
-through higti tension featls.. In:the low tension system;-law voltage is generated In the magneto
and flows through low tension teads to the primary winding of a transformer coll located near
each spark plug. There the voltage Is increased to high voltage by transformer action and is
conducted to the plugs by very short high tension leads.

10. When the ignition switch is in the OFF position, what s the condition of the primary cirouit?

It is completed through the ignition switch to ground.
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19.

. What three conditions are required to fire the plugs-in a cylinder when the piston-is in-the prescribed

position?

The magneto rotor must be in the E gap posttlon the breaker polnts must open and the
distributors fust be aligned with:that ‘cylinder.: ]

In a-dual rnagneto ignltlon system what part of the system is grounded when the ignition switch is
placed i in. the RIGHT posttion'?

The left magneto circult will be grounded.
What is intemal-;ttn'iinﬁ of a-.magneto? S

It is adjusting the breaker pcnnts to open when the rotatmg magnet is at the E-gap posmon

qa

iE- ;“"- v

What Is the purpose of an impulse coupiing used wrth a magnete‘?

The’ purpose of an rmpulse coupling is to spm the magnefolrapidly to produce a hot spark for
starting the engine, and at the sarne time retard the trmlng of the spark

What is staggered Ignition. timlng’? ‘ :
It.Is the firing of orie sparkpliig before tf]e othef one irr_s‘tee"c_li"gf_r fifing therh simultineousty.

What is the proper spark plug reach” e

The proper spark plug reach is when the eIectrode ent:t cf the plug |nsrde -the cyhnder rs in the
best position to achleve ignrtlon

What type: niti nﬂsystem is used in most turbrne engmes’-’ *

A typlcal turbrhe englne [ equrpped wrth an electronic capacrtor type Ignmon system
What is the functlon of the lgnn‘,er plugs in a turbine englne’? ' '

The function of the ignrter pjué is tor pt‘OVIdE a dlscharge gap for the current which is stored in
. the capacrtor The drscharge resutts rn a hrgh rntensrty ‘spark whtch ignrtes the fuel-arr mrxture.

When are turbine, engirie ignitioh sstems rigrmally in‘use?

The ignition system is hortmally fequired only for starting or restarting: v engine:
IGNITION SYSTEMS PROJECTS

Remove and reinstall an engine igrtit_ion harness.

Check the serviceability-of high-tension Ignition leads.

Locate an open or a ground In an ignition switch circuits.

Test several condensers and determine if each is serviceable.

Test a set of sp_ark plugs for one. engine and determine return to service quality.
Select the proper spark plugs arrd Install ttiem In an engirre. |

Using reference material and instructions, fabricate an ignition iead to specifications.
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8. Inspect magneto breaker points and determine serviceability.
9. Check the internal timing of a magneto.
10. Disassemble a magneto, identify all the major parts, and reassemble the magneto.

11. Install a magneto on an engine, time the magneto to the engine, and determine return to service
quality by engine operation.

12. Time s distributor to the engine.

13. Check the strength of a rotating magnet installed in a magneto and determine retum to service
quality.

14. Install turbine engine igniter plugs and check for proper operation. '

15. Using reference material, inspect a turoine engine fgnition -syste'm.
FUEL METERING SYSTEMS ORAL
1. Where are the fuel spray nozzles located in a turbirie Eeﬁg"ine?

They are located either externally or intemnally on the combustion ¢hamber in such a-way that
the fuel can be sprayed into the combustion area.

2. Name two heat sources for the operation of fuel heaters used in turbine engines.

Turbifie engine fuel heaters operate as Heat exchangers. Fuel lines are routed through the fuel
hedter,.which- uses as a beat source elther bleed air.or. engine lubricating il If bleed alr-is used
as a hsat sourée it is called an air-to- Ilqurd héat exchanger and when 0l fs used it is called a
liquid-to-liguid heal exchanger. . - ,

3. What engme vanables are sensed by a, hydromechamcal fuef control?.

“.:4-4 ' The fuel contro! senses power Ie\ier posmon engine rprn elther compressor lnlet pressure or
i temperature, burner pressure or compressor discl_warge préessite;-and either EGT or TIT.

4. What are the two most commonly, used carburetors In small reciprocating engines?
They are the float-type carburetor and the pressure -type carburetor
5. What type fuel control unit is used - a turbme engme? :

o Both hydromechanical and electronic fuel control units are in use today. However the most
commonly used fuel control unit is the-completelyhydrofiechanical Wpe

6. What is the purpose of a-mixture con_trol ina ﬂoat:_type catburetal?
I : : It is to control the fuel-air mixture as alr density changes with changes in  altitude.
7. What Is the purpose of an acce!eratingf"sysrem on- a float-type ‘carburetor?

When the throttle is-openéd rapidly,-the fuel-air mixture will fean out momentarily. - To overcome .

: . this tendency, a charge of fuel from the acceleratlng pump wIII temporanly enrlch the mixture in
: the verituri.
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Describe the purpose and operation of a Venturi,

The venturi performs three functions. It proportions the fuel-air mixture, lowers the pressure at
the discharge nozzle, and limits the airfiow at full throttle.

What is the function of a metering jet?

The main metering ]et is placed. in the.fuel-passage between the float chamber and the discharge
nozzle. Its purpose is to limit the fuel fiow when the throttie valve is wide open.

What I the fuel metesing force In a floattypé caibiretor?

It is the. differential - pressure between the ressure: ln the float chamber and that at the nozzle

What will be the result of using excesswe]y rich idle mi)(tures‘? _'

Excesslvely rich idle mixtures wilt cause spark plug foulrng. o

What is the purpose of the economizer system ina ﬂoat carburetoﬂ
The economizer Is essentlally a valve whsch is closed at throttle settings below 60% to ?'D% of
rated power, but providg.additional fuel for cogling the- engiqe to. prevent detonanon at higher
throttle settlngs

Where does a pressure |n;ection carburetor obtain fuel pressure'? R

It obtains fuel pressure from the boost pump for startlng and from the englne drrven fuel purnp
for normal operation of the engine. . : RIS s

What operates an automatic -mixture control (AMC).on a pressure carbureter?.
The AMC contains a sealed bellows that expands. ar contracts with changes in atmospheric
pressure. The movement of the bellow operates a tapered needie that controls the impact air
pressure into the "A” chamber of the carburetor

In what position do you place the mlxture control of a pressure injectlon carburetor to stop the
engine?

In the idle cutoff position.

What rpm indication should result when the mixturé cohitrol is placed in the idié cutoff position when
the idle mixture is set correctly?

There should be a slight increase ia} rpm followed by a rapid drop of rpm to 2ero.

What Is the purpose of ﬂlling a pressure injection carburetor full of fuel and allowing it to soak for a
period of about eight hours prior to lnstallatlon"

This is done is order to soften the dlaphragms and make them as pliable as they were when the
carburetor was originally calibrated.

FUEL METERING SYSTEMS PROJECTS

Inspect a turbine engine fuel control unit for fuel leaks, security, and missing safety wire.
Trim a turbine engine fuel control as prescribed by reference material.

Check and adjust the float level of a float-type carburetor to within prescribed limits.
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Repair a teaking fioat.

Using reference material, adjust the idle speed on a float-type carburetor.
Using reference material, adjust the idle mixture on a float-type carburetor.
Using reference material, remove and reinstali a float carburetor without error.

Using reference material, remove and reinstall a needle -type mixture contro! valve in a float-type
carburetor,

inspect a float needle and seat in a float carburetor by removing the needle, examining the needle
and seat, determining their serviceabllity, and relnstalling the needle.

ldentify major carburetor components. _

Using reference material, Iocate rnspection procedures for a water injection systems cornponents.
Remove, c!ean and reinstall a fuel rn!et scieen as prescribed by reference materiai

Locate and ‘point out the main dlscharge nozzle in & pressure carburetor.

Identn'y the parts of an acceleraﬂng pump for a ﬂoat carburetor

Disassemble a float carburetor and pornt out the a{r b!eed system

Inspect an AMC and determrne If the upit is serviceable.

Remove, list the size, and.reinstall a main métering jet in a carburetor.

)]

Rernoye,:-ainseeqt. endrein's:al_lre-direétl -injecr}oh _reel}he‘;zle. o
ENGINE FUEL SYSTEMS ORAL

What is the' purpose of strainers in a fuel system?
They are-used 1o, prevent forelgn. mattér from. entering the. catburetor.
What is the purpose of fuel selector valves? '

They provide a means of shuttlng off fue! flow, for tank and engrne setectlon, for crossfeed and
forfue} fyransfer... .. . . .. . .t e e S e e :

What should ‘be looked for when inspecting an engine dnven fuel pump‘?
* Look f6r fuet jeaks and’ secunty of mounting
What is the purpose of an engine drwen fue! pump”

The engine driven fuel purnp must deilver a contrnuous suppiy of fuel at the proper pressure at
all times during engine operation.

What type fuel-pump is: gerierally used with large réciprocating engines?

A positive-displacement rotary‘-’e'ane-_type pump,
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What happens to the excess fuel not required by the -engine in a constant displacement pump?
The pressure relief valve opens and the fuel Is routed back to the inlet slcie of the pump.
What is the most common type of fuel boost pump?
The electrically driven eentrifugai type pump.
What is the purpose of the bypass valve in the engine driven fuel pump?

The bypass valve provides a path around the pump vanes for starting the engine, and to allow
fuel to bypass the pump in case of pump fallure.

What Is the purpose of using boost pumps In a fuel system?
Electric boost pumps are used to supply fuelto a pressure carburetor during engine starting and
In case of engine driven pump failure. However, a main function of a boost pump is to keep the
pressure on the suction side of the engine driven pump from.becoming low enotigh to permit
the fuel to boil when operating at high altitudes.

. What are the three general causes of vapor iock’?

They are low fuel pressure hlgh fuel temperatures and excesswe fuel turbulence

. Turbine engme fuel pumps may be dlvideci into what two distlnct system categories”

Caonstant displacernent and varlable dlsplecement

. What category is a turbine engine driven gear-type pump'? ‘

Constant drsplacement ) _

. What type fuel pump can be made to vary the fue! ilow at any speed"

A variable displacement pump.

. What part oi a gas turbine engine fuel system is very suscepnble to the formation oi |ce’?

The fuel flter : : e e
. How is the engine fuel system protected fioin Teairmationr S <
By the use of fuel heaters.

. Why is a micron fusl fiter. provided - with & bypsiss valvé 5% Sccediary safety factor?

Because thesmall openings".in;this"typei filter i i?fﬂ‘re“ry’*s“ﬁ'séep‘tible to glbgging.

. <
177 , 3 L EBadl o urm ‘fr"'

A
Ll

ENG!NE FUEL SYS'IEM PﬂthEGTs

s fh . :
Using reference msterial ad]ust the output pressure on an engine drrven fuei pump to within limits.

Using reference.material, remave, clean; and:rgplape-an ehgltig-fusl Strainer.

Inspect a main fuel filter assembly by. pressurizing the fuel.gystem.and abserving for fue! leaks in the
filter area.

2%y, Al P

Fiemove anci remsta[l an engine drrven fuei purnp using referenee material asa guide.
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Identify the components of an engine driven fuel pump.”

Remove and reinstall an electrically driven boost pump.

Identify the components of an electrically driven boost pump.

Carrectly adjust fuel pump pressure to the limits prescribed in reference material.

inspect fuel lines for fuel leaks and security.

. Determine if a“fel pressure warning light operates within prescribed limits.
. Check a fuel selector valve for proper qpera_;ion. _

. Locate a turbine engme fuel heater and identify all the connections.

. CINDveTron
ENGINE mmewsvsmms ORAL

What are the three major parts of a reciprocating engme mductlon system'?
The a:rscoop and ducring, the carburetor and the mtake mamfold
What effect does mduction system icmg have on engine perfonnance’? ‘
Inductlcn system Icing can cause an engine to act erratlcally and lose power.
What merhod Is used to prevent or remove mduct:on system iceina recnprocatmg engme’?

The most common method of preventlng or removmg ice formation in the induction systern is by
the use of heated air.

How is ice cleared in some arrcraft induction systems if the carburetor heat is too low to clear the -
ice?

A ftuid such as alcohol anllol or mersol is sprayed |nto the induction system ahead of the
catburetor. The fluid wil dislodge the ice which is ingested by the engine.

What engine Indication can be the result of a dirty air. filter? -
| Low power.-
What s the danger of using carburetor heat when operating at high power settings?
The higher alr temperatures could cause detonation and possible engine failure.
Carburetor throttle ice is most likely to form when the throttle is in which position?
During part throttle operafion when the throttle is near the closed position.

What are the two general classiflcations of superchargers used in recnprocating engine induction
systems?

They are classified as Internally driven or externaily driven (turbocharger) supercharger systems.
What is the purpose of a d'istrlbijtle'n imp‘elfer In a supercharger?

it is designed to break up 'iﬁe_fuef globules into finer particles for better distribution to the
cylinders,
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10. How does an Internally driven superehar‘gér.}éﬁ vt gl pressure?.

A high speed impeller Is driven through Re -;tr'a]n_frpfn the crankshaft at a gear ratio that

varies from 8:1 to 12:1.

11. Where doss an externally driven supél:éhar,

i The exhaust gases are directed agamst

-For this reason they are commonly cailed
turbochargers. L . ) .

12. What unit regulates the amount of exkia he-turbing of a turbocharger?

The waste gate.
- 13. What type of power is used to contrcﬂ-"he ositi \"fhé‘tur:ﬁodharger waste gate on somé
- engings? TR

likely to form.

2. On a drawing of a turbine engir
protection.

s

3. Inspect a carburetor air heattng

4. Check the operation of a&é

5. Remove, clean, and _reg‘qstgll

6. Inspect aninduction system

7. Install new seals in an air inta

14. From, a diawlng of a turt:ofhe'tangrj{t;n,,eagiz
a malfunctmn ‘

15. From alist of turbacharger malf
reaching critical altitude. £
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ENGINE COOLING SYSTEMS ORAL

What is the most commaon means of regulating the cooling alr flow through a radial engine?
By the use of cowl fiaps.

What is the purpose of the fins on engine cylindérs?
To increase the effective size of the cylinder for coollng.

What other engine characteristics are designed to aid In engine cooling besides cooling fins?
The engine cowling and baffies are designed to force' air over the cylinder cooling fins.

Why Is the "open and close” adjustment during instalfation of cowl flaps important?

For each engine installation the cowi flaps are ‘set for tolerances that wil permit them to open
and close the correct amoum{'oi'fkeep the cylinder head temperature within allowable limits.

What shoutd be done to cylinders when too much of the céoling fin area is broken off?

The cylinder should be replaced because ft cannot cool properly and a hotspot will develop.

When should cowl ﬁabs be képt in the fully open position?
" Normally during all ground operations.
What publication should be referred to before reprofiling cylinder cooling fins?
The mgnufézziirer:s. ser\nce or évgghauf n-!g.ng_r_a_:! sho_uld; be used to obta[n' the allowable limits.
What power sources are u‘se‘-c:irto 6perate lthe'cowgl flaps? |
" "Cowl flaps may be operated by electrical po-AWc-.;r.,i hyt‘:_{r’éulighpowgf. cl)r‘mgipu‘a;léy_ A :
What is the purpase of blast tubes that are built into the bafﬂes _bn a :‘gpipﬁgg?ting_qggine?

To direct jets of cooling alr onto the rear spark plug élbows of each éjiiqde_r to pre\)ent
overheating of the Ignition leads:: =" . . = STt SR R

. What are the main reasons that excessive heat in reciprocating engine is undesifable?

Excessive heat shortens the lifé ‘of the engjine parts; impalrs ifbrication arid affects combustion.

Describe.an augmentor system. = > ¢ 0 T T T T '

Augmentors consist of two-palrs Of tubes flnning‘from the:ngine:compartfent to the rear of
the nacelle. The exhaust gas collector feeds exhaust gases into the inner augmentor tubes. Al
that has passed over-the eriging Is fed into the outertubes where it is-heated, by the exhaust
tubes, and then expelled to mix with the exhaust gases. The heating of the air causes I to form
- a high temperatufe; low:presstife, jet-like exHaust which draws.ddditioRal éooling &ir over:the
engine. The heated alir is sometimes used for cabin heating, defrosting, and anfl-icing. -

What is the'source of air that s directed to turbine engine beatings for codling? .

It is bleed air from the compressor section of the engine.
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13. What is the purpose of insulation blankets on the exhaust duct of a turbine engine?

To reduce the temperature of the structure in the vicinity of the exhaust duct or afterburner, and
to eliminate the possibility of fuel or oil coming Into contact with the hot parts of the engine.

14. What types of material are used to make insulation biankets for turbine engines?
They are made of stainless steel, with layers of aluminum foil, fiber glass, and silver foil.
15. What areas of a turbine engine are cooled by the secondary air passing through the engine?

The combustion chambers and the turbines.

ENGINE COOLING SYSTEMS PROJECTS

1. Install cylinder head baffles.
f 2. Reprofite a damaged cylinder cooling fin.
Sepair damaged cylinder head baffies.
Troubleshoot a cowl flap system to deterinine the cause of a malfunction.
Check cowl flap travel and determine if the open and closed positions are within limits.
Inspect cylinder cooling fins for damage and determine if the darmage is repairable.
Locate and point out all the parts of an augmenter cooling system.
Inspect an augmenter cooling system and determine if it is return to service quality.
Inspect a rotorcraft engine cooling fan for damage. h
. Identiy a rotorcraft engine cooling fan and assoclated componenis:.”
. Usling reference material, repair a turbine engine insulation blanket. »

. On a drawing of a turbine engine, draw in the cooling air flow path and list the units being cooled.

. On a drawing of a turbine engine, point out the areas where an insulation blanket is required.

ENGINE EXHAUST SYSTEMS ORAL

What are two types of reciprocating engine exhaust systems?

The short stack system and the collector system.

What are the possible hazards of exhaust system failure?
i Depending on the location and type of exhaust system failure, it can result in carbon monoxide

poisoning of the crew and passengers, partial or complete loss of engine power, and an aircraft
fire. o .
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3. What type of exhaust system is generally used on low powered non-s'upercharged engines?
The short (open) stack system. |
4. What type of exhat_tst system Is Used on turbocharged engines?
The exhaust collector system.
5. Which type of exhaust system creates a higher exhaust back pressure?
" The ceiiector system.
6. What is the pttrpose of a reciprocating engine exhaust system? '
To dispose of the high temperature, noxious gases that are discharged by the engine.
7. What happens when Iead; zinc, or galvanized marks are made on an exhaust system?

The mark is absctrbed by the metal when it is heated and causes a change in the molacuiar
structure of the metal.

8. What ‘type of Vtsuat tndtcation can usuaity be seen tn the area of an exhaust leak?

Exhaust Ieaks usually leave ﬂat -gray or sooty biack streaks on the pipesin the area of the leak.
9. t-!ow are ceram_t,{: coate‘d‘ exhaust stacks cleaned?

By degreastt'tg only |
10. What is tha usual cause of mufﬂer and heat. exchanger failures?

They are usualty caused by thermal and wbration crackmg orruptures in areas of stress
concentration,” .

. Where are exhaust manifold and-stack fatlures most I:kely to occur'?
.These failures usually oceur at weided or c!amped potnts in the system
12. What laa common cause of the waste gate unlt malfuncttonmg m & turboch_arger system?

‘rhe most common cause of waste gate ma]tunctioning is carbon bmtdup caustng the waste
gate valye to stick;in the “closed” position.

13. What factors are affected if the- area of the exhaust nozzle ofa turblne engine is :changed?

rA;.-_.. 1

« The size of the exhaust- nozz]e affects both the engme performance and the exhaust gas
temperature

i 14. What are the probes in-aturblne exhaust t&il 'piﬁe‘usi;éa"for?i S

i . They are used to measure exhaust gas temperature ("EGT).
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. Determine if three exhaust system compppéﬁt"s‘: with.damage ar

. Inspect an éxbaust system Internal baflies or dif

ENGINE EXHAUST SYSTEMS PROJECTS

Detect and repair an exhaust system leak.

Perform a heat exchanger collector tube ieak test.

Inspact an exhaust heat exchanger and list any cracks or damage.
Remove and reinstall an exhaust manifold heat exchanger collector tube.
Remuove and reinstall exhaust ducts,

Clean ceramic coated exhaust pipes.

Identify exhaust system components.

Check a turbine engine thrust reverser system for ﬁtOper operation.

Inspect a turbing engine exhaust nozzle.

iy darnage found,

Determine the cause of a malfunction in a thrust reverser.'§Y§fem.
PROPELLERS ORAL

What is the purpose of a: propelier?

To create thrust and either pul! or. push-the: ai;ptari_"g throug

What are the two classlifications of propellers?

The tractor type and the puaher type

' taxiing, and takeof!.
J’I"' ‘f "”I*‘?i-k:,,ﬂs‘.{u{

o .
What is the process of determinlng the positions’ OFthHS tips-afithe: propeller blades relative to each

other. E)LADé 'Tm:\}c,

A universal propel!er protractor

S % MLH,L 5

What are the aerodynamlc forces and loads agtifig- on Ia -rc:tath‘U eller blade?
32 SN

dsie E R '3"7}

A rotating pr_opel[er i5 acted upon by centrif



8. What is the meaning of propefiér.blade "back” and “face'? -
The cambered or.curved slde of the propelter blade is called the blade back. This s the side of
the blade that faces away from the englne. The flat side of the. propeller blade Is known as the
blade face. This side of the blade faces the engine.
8. What should be used to clean aluminum and steel orooellel blades and hubs?
- They should be washed with & ‘sUltable cleahing solvent using a brush or cloth,
10. What positions are used on a balance stand to check a two bladed propeller for static balance?

First the vertical position and then a horizontal position.

11, When centrifugal force acts on the countenNelghts ofa hydraullo counterwelght propeller lt tends to
rotate the blades in which direction? i

Ceh'lr'lfugal forcé tends to increase.the blade pitch.. . A

12. Why do. you. put the blades of a counterweight propefier into high pitch before stopping the. engine?

. This type propeller l]as a mavable cylmder that. slldes over. the propelier piston. . In the fow.pitch -

position, the cylindér'i§ olitbddrd and the pistofi is é%posed to the open afr, but in the high pitch
position, the cylgnde:moves inboard and covers the propeller, piston.. In this position the. piston.
is protected from dirft and moistufe in the air. “This'Is particularly lrnportant if the: alrplane engme
W|Il not be operated for saveral days.... , _ w L e

13. Why. are cones. installed on splined shafts with the propellen‘?

" The cones. ceqter the propeiler on the shaft as they are forced toward each other by the
tightening of the retalning hut.

14, How is féat_ﬁerlng acéomplished ori a constant speed counterw'eight propeller?

7~  Releasing governor oil pressure.allows the counterweights and feathering spring to move the
blades to the feathered’ position.

15. What type ice coritrol systems afe used for propellers?
Either ﬂuld or eleotnoal dexcmg systems are used for descmg propellers
16. What Is the purpose of a slmger ring on sorne propeller |nstallatlons‘?
Propeller deicing fluid s ejected from a stationary nozzle on the engine into a scoop attached to

* the rear of the propeller assembly. This U-shaped chaririel i called the slinger ting. The: filid -
under pressure of centrifugal force is transferred through a nozzle to the propeller blades.

PROPELLER PROJECTS

1. Using reference material, check vertical and horizontal unbalance on a tworblade p'ropell'er and
determine if the propeller is within balance limits as prescribed.

2. Install oil control plugs in a governor.
3. Determine the direction of rotation for which a governor Is set.,

4, Measure propeller ble{:le pitch angle.
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1.

12
13.

14

5.
16.

17
18.
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Clean and p’rdtéﬁi 'alum'inum propelier blades,
Detect and correcl front gone bottoming of a propeller Installed on a splined shaft.

Adjust a prOpelIe‘ ,governor so that the propelter wil operate within the correct range.

Remove, ‘ins'bfe'ct; and Areinstall a propeller governor.

Lubricate e—propellef'ee prescribed by reference material.

Using fefe.réﬁc'e' v ‘a‘iériéi. locate the inspection proceduréé for propeller ice controf systems.

Using reference -materlal i nd and list the critical range of eperation fora SpECIﬁc propeller/engine
combinatloh RIS

reference

Check tl'}e-

proper operation.




