. beford the. answer is given.

"UNITED STATES ARMY PRIMARY HELICOPTER SCHOOL -
FOBT WOLTERS, TEXAS 76067

‘STUDENT HANDQUT

- POWERPLANT AND RELATED SYSTEMS TH-55A.
' . MM 555

PREFACE

This pfdsraqu g&uééﬁi&ndi'téLgfisibﬁ:ﬁfqdﬁdtibﬁ.héa been prébaﬁed»tb‘teaéh
you the locatlons, functions and nomenclature of the various sub-systems
which make up the powerplant of the TH-55A helicopter,

A good understanding of the function of each of thesge gub~systems will enable
you to inspect the system in order to determine if your helicopter 1s air-
worthy, If any discrepancies are located during your inspection, you must

be able to identify the part or component-of the gystem which has the die~
crepancy In terme understopd by maintenance personnel. You must therefore
recall the corraect nomenclature of each sub-gystem and pPart or .component
which constitutes the system, : o P a

Perlodically a question wiiiigpﬁﬁg§:ohh5@§.TV}ﬁcfeén,"xou,ﬂiliube given 10
aeconds to select an answer for this question, At the completion of the 10
- 8econds, the answer will be glven to you,. Ax;gmpt;to_resppnd\to-every*quastion

. EERFORVANCY OBJECTTVES - } L s
. t g '
At the completion of this programed -,eclucab;[-mﬁglz televieion production, you:
WALl Bé able toy o e b T R S

L+ Loeate various components and pa
TH=354 helicopter,

; rélated‘to_theNpowerplant.of the
2. Recall the function of each ggmponent or part, -
’ et LA hamoee Lo "I'"'i_ﬂ‘ [ [N ceoe o Lt II_ ‘::;i!{"'\; "f\li .
3. I&entify eacﬁjcomponent or part of the TH-55A powerplant hy i3
Proper nomenclature, :
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. i i S
i yod ] Fui TRy [ T ¥ L
' S i .
qlecrh in i :
S



Powerplants and Relatad Systéms TH-ssh = -"1 '

1, The chemical energy of a fuel can be coﬂverted into useful mechanical
energy if:
a. It is burned'in & 'vacuum, & -

@. It is burned in a controlled envirémment.

4 Ita energy is harnessed and utilized to power a mechanical device.

2. The engine in your automobile 1a cooled by water which circulat¢a
-+ -through passages in'the engine-block. The Lycoming H10-360-31A ;n
+gooled by what maans? o

&

a' Wﬂter.
o AT o
C Cliﬂﬂte. ) P
3ot The Pu”?”e °f the engima mounts are{ S s g 2HB

N To abaorb transmission tl'tt:hrelm'm.‘l:’j Al e
b, To absgorb engine vibration, - TR
c. To align the engine with the transmission.
4. Te align the lover drive ahaft coupling. = .

4, A~cnrrect1y installed engine mount absorber _'bé'fﬁgé';q:ﬁgyg;_

a, ghould
b. should not

340 To determine the Bervieeability of thé tndiction éydtem, yOu should
ingure that the 1s operating frealy.

: faqi*indunwﬁan*ﬁﬁnifoid‘*"* e {”F‘HT“W“%qﬁ”
- b, bypass valve :
¢. manifold pressure valve

: ' A ST B R B S ST AR f‘fmt_l l" 5 A ‘f'f.; AN '11‘:.;‘If-f':§'
6. Whﬂt function would this drain valvn senvqfother“tth.drgiqina,
- the fuvel ‘friow theé éell?i Y G Rreg o dnoee ‘

R LT

- Check fuel quantity. '
@) Drain water and sediment from fuel cell,
¢, Relieve fuel pressure,

1. ‘When would it be advisable to drain the fuel from the fuel cell?

Before each flight,

ng After each flight,
. lOnca A day.




9,

b, Mixtyre chqpeg_leang;.,

10.

11,

12.

13,

14,

- 18,
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If the engine drivenlfhéi:ﬁumﬁ”faiiétiﬁ-fligﬁt; tﬁé fﬁéitp;eséﬁré
should or should not remain at 14 to 30 PSI? Ty
. L]
Should.
b. Bhould not.

[

What occurs when the manual nixture control on.
19 pulled completg;gigungﬁda?: Dy e T

the. 1nstrument panel

4, Mixture becomes richer.

& Fuel tiow stops

A

Will tHe ‘enginé 6§éféte”1f3thé4gﬁ£iﬁ§;&£iVen,fqei;pgmp}is;igbp;ﬁative?

é;’ Yes. e A
b . g

» No.

TN

;When the engine 1s idling, he manifold pressure mouldsba hig e,

B vwray i

‘ot lower than the present atmospheris pressure?., PRI

T i Taak i I SR S Bl
He muet open or close the throttle to compensate for the increase
in the engines power requirements. ' ' n

i Eidoklon Seinay

sithirrnd pa

. g P |
TBESL ELRS e 2

T o iy king the throttle system on, rhe; Flight, sepdinsge: inspection
(i JOR R g \id.dnsure that the throktls, l{nk
b ‘ ’ TR CE I

valde whan the th

kage: acsuates the throttie
fo . - .

ttle grip 1s et

-

- ‘clﬂﬁ:ﬁd L iy LU e

turned ooy qﬁ_ﬁndf

' DSaRanl i 0 : : .o
ABplication of the gollactive BEEGh#honld autanatically sctuate: the: _

sl

SR T RS ShoET

st ke ads b g

§ e 1%6}14':"" 3 vlé .
¢ ;:rﬁhfﬁoti;lé valve,

C. pressyre valve,

FLER IS S S A

When the throttle is in tha-omerri&e‘pasition, applicgtion-mfitﬁ;

wollective pitch throughout its trayesl ranga __actuate the
: Rmsamn sy L

throttle valva,

8. “should .
should not &




Qould nqmplatelfgilure of the ailrevafts electyical system affaect the

;Qu
. _eparatien of the aizerafta ignition eyatem?

A

” 11?38naﬁq'uh§}§urpose of the distributor,

sy ddmtributes fugl £o eylinders,
(®. . diredts high voltage c;rrann'to apark plugs
. ey distributes power evenly

18, Waile performing & £light vesdiness inspeetdon on an pircraft, you notice
that the right hand magnato has not been properly secured and is free
o mgve slightly in the wounting £lenges, Wpuld you asegpt the adr- .

- qeaft ag flysble for your misaion?

8. Yes
 No

119, Will the ‘efficienay cf your sircrafts engine decreass if the 1gnition
f harness 1e 4n“a podr condivion? I o

.....

S Qi) greater relisbility
ﬁg% mere sven burning
 safaty '

#, . sleaner engine wear

20.‘Wh§t‘ﬂyﬁ‘th§ main @dvan;pgns of dugl ignitien?

B, Durtng eaton s, 1t e suppets stk sa slaoed g She "ot
’ W’-‘%ﬂ-’t%ﬂl\ and the "B lead of the right Dagnete hae basn cut, what will
oague? o LENS DhEnete AR DeeR

By 'anginm-wili_ﬁtop
(Eﬁ.'enaine‘wil continue tp Tun
¢.. wotor REM will incresse
92, Whan perforning tha high RPN megnato dheck, an aviator moticed thet
he had a 30 RPN drop while operating qn the left magneto, and A o
t

APM drop while operating on the right megnete. fhould he aagept the
plrcraft for flight? s

a: Yoo .
h, @ e e et B



- 23, Thc IH»S.M mgnat;o swi:ch. shou.‘l.d be uu:md ta the | "poait‘;l.én"‘
R for starting. _ . .

.a. right
“hy laft

® both |
'ZQ.”Whit is tﬁe‘sburce of spark energy for engine starts?
.’ dmpulge coupling device

starting vibrator
€. alternator-generator

23. What four functions does the lubricant in a lubricating syetem sexve?
@ reduces friction
) cleans the engine

€.  provides smooth control movement
f-_aeala the combugtion chamber
®

coels the engine
26. What type of lubrication system the TH-SSA utilize?

67 wet aupp
by dry pump

#7. What ls the oil capacity of the TH-35A helicopter angine?
fg; A quarts
6 quarts
@ § quarts .
aa; The cnmponnnt of the lubrication system that controle the temperature
- of the system 1g? . o : '
Wl_-u:“ the o1l ceoler
‘the automatic temperature contrel unit;
T, the heater unit,
29. Thé-aamponant cooling the preasure of the pfl 1g?

& presaure sensitive valve

: é' the oil pressure guage
C. & pregpure stablizer unit

Lo- %0 fAe s



30, Engine oil, pressure must be indicatad

stagting.

13»'

G
d.

15 seconde
30 seconds
45 seconds
60 seconds

aeconds after
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SELF EVALUATION EXERCISE '~

she correct word. An engine
energy into useful {me

a_a device which converts (mechanical/
: /chemical) energy. - _

3; '-Ihc} 'dng,:l.m :Ln_thn TH~55A helicopter is a ,Z.m/ R ,.;-’
b eyt ' | e | cengine. . ©
= ~". - ".Rédia.l. . . _.
FRANELIN .It;.re{rt:e.d "' o Liquid cooi‘e‘&"
cONTmEN'rAL 8 eyltnder anposed_ ' Afr/14quid codled

3, cirr.-.ie the qorrect word, Broken cylinder fine would (
alr coaling affect.

. '4,\'61.!:@21.& the cbrrect word Refarence ;I.s made to the 1ocat:|.on of eng:l.ne | /
copponents by viewing the emgine from the (front :
5, 'Twe purposaa of ‘the eng:l.ne mounta are 4:*_: and . L

8, %o ablorb transmission movement,

bs. . o gbsopdb engine vibratiom: o
'ty o glign the englue with the trammiwaion
d, to a.L;Lgn the lower dr:l.ve shaft coupling

R S T

Y ."__'Girclﬁ ‘ﬂ% Qagnct sord. Q. worda v comctly :Lmtalled miﬁe mouﬁ&
ahsorber (ahwld/ _u) be free .to move, - -

7, Circle the aarrm words,: T determine the: servicesbiliwy of the indidiction
o ;jﬂ'-u you. should inewre that ali- intdke plpes ave saphre and t'hat the
(hypaes val R/ carb - a:l.r temperature comtrel) le operstimg freely, V-

8. __.The caapacd.uy «edf the fuel tank of :;he D5 de

igp e

a, 25 Agfa‘-l.lmns o i YR
’b. 30 gallone, .
w 30 gellons depending on the model.




/ .

9, Moisture which may accumulate in the fuel 'tank may be drqined prior to
- £light by means of a drvain valve located

o adjamnt to the fuel shut~off va.lva.v = S
b, - yndar the engine eump cemsa.. .. - - - oo oo
c. under the carburetor bewl.
4., under the auyxiliary fuel pump.

10. Circle the correct word or words. If the engine driven fuel pump falls
in flight, the fuel pressure /ahould not? Temain st 14 to 30 PSI.

‘11, What ogecurs whan the manual mixturp cqnt:ol on the instrument panel is

pulled completely putwarde? .

B Mixtura\bacumee richer.
Bs. Mixture becomes lesgner.
.wEualuflow-stops,y-.. ©on

12. Will the engine operate if the engine driven fuel pump is inoperative?

e b

Cirnle the correct wprd or words in queatiqns 13 through 20

13 W‘nen the engine is 1dling, the man:lfold praaaum would be fhigher/’
than the present stmospheric presnura,_ﬁ“f Pt

14, When an sviator pul up on thé collective pitch atick for the purposa of
£14ght, he must . /eloae) the thtqttle ;u aampengatﬁ for the 1ncranse
in the engine's power requivements,

15, When the thyottle i4:set at a poattion above the
application of the collactiva pitch: qo\ntrol |
actuste tha throttle valve. @ ..o v ion

avarridu poaition,

:’ Wlll ﬂbﬂ automaticﬁlly

16, Whﬁn checking the throttle eystem on:.the £light readiness 1nepectionq you '
should insure that the throttle contrel linkage ((ﬁ;i/does not) actuate
- the throttle velve when the throttle grip is turned. : :

A A, .
I AR A T N



| -".IJ.?.- Gomplote failure of the aircraft's alectrical system (will/@
- affect the oparation of the airc:a,ft'a :Lgnition aystem,

_ 1&« The TH~35A has a ./singla) ignition system.. e |
;1.9. The TH-55A magneto switch should be turped to the (right/lafé

o politidn for starting. o ‘ _ |
(2 2G¢ To tnnder s masnato inoperative. the "P" lead circuit is (Opeﬂﬁdéﬁﬂg\) f/
. ﬁuring the high magneto check, a "0" RPM drop was obsetved while '

opérating on the right magnete” and a 20 RPM drop while operating on the
1e£t fagneto. Are the magnétos operating satisfactorily? ‘

>3

22, Cirels t words., Tha gource of energy for engine aterts is a
_ (8 rting vibratorYinduction cpil) oparated on current from 4 24 volt
batEary. ‘

23, Exhauet eystem leaks cause
@ fires and crew polsoning.
by lows of power, :

¢« lose of carb heat.

24, TH~35A engine oll capacity is
a, 4 quarts.

b, b guarts.
8 yuarts.

s, Circlé the correct words, The TH-SS!& has the (@p/dry gump) type

o lubeication system. o _
zsﬁ l'h’E TH-BS% 2; provisions for menitoring en.gine oll prmssuu and engine
. 01 . . ) R
Fd

274 Eng:l.ne 91l pressure must be indiceted on the pressume gauge w:l.thin

seeonds after starting.

. ﬁ'q la."b



‘38. Tht chip dqtnctar wmrning lishu iu uhnckad :o: opnnation by nlnoins |
A metal tm object acroes the elecurodna. .

Trud. : o
Fﬂ;ﬂ‘a'_” - R P o : .

z9, qu is the fusl quantity 1ndicntins nystcm nhackad for prapar operation?

"-453- viaually ‘checking fual 1ava1 thus confirming gauga raading.
b.. Pushing a 'press to tast” button and 1nsurin3 that the poinuar '
1; returne to the original position.. . .
Reading the fqﬁl quangity .on the funl track mtnﬂns dw-.tca. .

30._Tha'purpnsa of the servo contrel unit 48 to
. meter fuel and atomize and veporise fuel/pir mixture.

_meter, copl and distribute fusl. - ‘
mei:gp:. ‘vaporize and atomize fuel. air/mm:ure. -

Srea e
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| “ ANSWERS 7O SELY EVALUATION EXERCISE
1, chemical, moéh&nical | |
#+ LYCQMING, four cylinder, opposed type, alr cooled.
. 3. decrease
by mgr :
5. bandd
. 6, should not
7. by-paas valve
B o
o e
10, phould
11. ¢
12, a
13._ lower
14, oben
15, " will
16, doas
17. . will not
18. dual
19. both
20. closed
21, b
22, utarting- vibrator
23, a | !
2. ¢ |

11
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SUMMARY -
During this period you haVe seen all of the systems and sub—systems of the
- powerplant on the TH-55A helicopter.

" You mow. know that it is powered by an internal combustion engine. It 18 a
Lycoming, four cylinder, horizontally opposed air-cooled engine and displaces 360
cubic inchea. developing 180 brake horsepower.

The engine mount system utilizes two mount bolts, each having a set of
rubbar absorbers and spacers to isolate vibrations. The engine 1s mounted in
such: 8 manner as to absorb engine vibrations and align the lowér’coupiihg drive
shaft. B

Tha induotion system consists’of a“*filter assembly, a by-paos valva, alr
ducts, inteke manifold passagés whith pass through the oil sump'and four intake
pipes. .
Air enters: through an opening at the inteke poeition, paases through the
filter, down through the air duct and to the servo conttroli’ After ths ajy
flows through the servo control it is direqted to the engine cylinders by four
intake. plpes. : e . Ayt Ty
: : - > s B ! s ! o ..4::.)4; Y B R i

The fuel system consigts of the fuel tank fuel shut-off valve, fuel drain,
auxiliary fuel pump, fuel sttainer,' engine dttven~fusl pump and fuel liﬂﬁ@ to
intertonnect the components. R L2 R R B S

;.. The ‘fuel pressure gauge must indicate 14=30 BET- and the ﬁuei tdﬁk and ﬁuei

straimer . mugt ‘be .drained: prioﬁ toroadh flmghta Atka
“ B i o T

The sérwo wontrol measures the fuel flow and air flow to the cylinders,
proviﬂingnmaxmmumeengine efficiency»under=vario&s amtitudes, temperatunes,.engine
speeds-and: mower requusments.

w A A . ‘ : . - - w . . L .

The pressure ﬂnpeotion system ‘on the TH—55A sprays fuei directly in;o¢the
'intake ports ‘on the cylinder, where the fuel and air is mixed and combuation
takes place. :

The twist-grip throttle on ‘the collectmve'opens or <losas :the throttle in the
:Lnjedtor ‘serwo qontrol throat which -controls the alr #low to ?uhe anglne cyldnders
which controls the ‘amount :of power profuced by the engine.

ﬂhe.mgnmt&on:eystsm~consists.of two engine driven magnetos, ignition harnesgses,
two sets @f -gpavk plugs, a magneto switch, a grounding lead for .each magneto and
a starting atbrator. ‘

Theéumunuditee&sumrieal ‘system and ignitdon -eystem are independent of each
other.

13



The dual ignition system on 'the TH~55A causes two magnetos to fire
two spark plugs for each cylinder. This provides more even burning.. Also,
1f any part of one ignition should, fail, the other syatem will co ;iﬂge to
-oparata until:the failed system cam be repaired. L 'lﬁﬁ‘ﬁ:.

Each ignition system is checked prior to takeoff by operating .the engine
- on each eystem individually looking for:no more than. 225 RPM drop with no
. engine roughness.. e e : o T s

The exhaust syetem consigts pf'two manifol&a‘ﬁhich route engine exhaﬁst
' #ases tp the rear right hand side of the helicopter.. E ‘

.. A saéoh&ary function-pf ;hé-exhaustfsysteﬁ is td;provide e squrce of
hot ailr to heat the cabin during cold weather operation.

pi TﬁefTH-SSA cooling system consiats of .the impeller assembly, scroll
- asaembly, shroud assembly, odl cooler and ducting. - _

The impeller assembly draws air into the shroud and directs it over the
¢ylinders. If any of the fins on the cylinders are ‘broken, the cooling of
- the engine will be affected... - : : L oy

The lubrication system on the TH-55 is a wet sump system with an eight
quart capacity. The correct level for flight is 6-8 quarts.

An o1l filter acreen protects the oil from impurities and the' external
oll cooler is utilized to remove the heat from the-oil,. ~» . - .

.. An gufematic temperature control unit,controls. the flow .of j0il: through
the 01l gooler. The oll either flows thnough #the cote of :the cooler, or

‘around 1t, depending on the temperature of the oil. ,

’ P : . v : el d R A SIS T . A R .
o, .Fhe oll pressure gauge must read between .60+90-PSI in flight end. 25
P8I at idle RPM. You must get an indication ofwa;m&aerin,oil.preseure_
within 30 seconds after starting or the engine must be shut down. .

ckbe e g
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