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Lycoming 

3. Recrprocatrng Engine Division/ 
Subsidlary of Textron Inc. 
6.52 Oliver Street 
Willlamsport. PA 17701 US A 

MANDATORY 

I SERVICE BULLETIN I 
RATE: 

SUBJECT: 

January 16, 1960 

Cylinder PaLnUng 

Service Bulletln No. Z71A 
(supereedee Servlce Bu11ettn No. 271) 

Approved by FA15 

MODEL6 AFFECTED! 

TIME OF C W P W C E :  At Overhaul 

Thir bulletin is being issued to dert  Overh8d actfvitiee to the extreme caution neceesarp when painting the 
cylinder ba8c flange of the eubject enginee, Any exceeelve amount of paint between the cylinder bold down plate 
and the cyltnder flange wlll l e a  to Ioss of torque on tho cylinder nub, md cventud etud and/or cylinder failure. 
(See etep c.  below.) 

All Lycomhng Enghte Xncorporating Cyllnder Bold Down Plates 

The following procedure should be folIowed when 
paintlng a cylinder: 

a. Remove all old palnt from the cylinder. A vapor 
degreaaer is beet suited for this pbrpose. 

b. Mask off zhe following parts of We cylinder: 

1- Rocker box section including the rocker box 

2. Both valve porta and flanges. 
3. Thermocouple hole. 
4. Spar@ plug boles. 
6. Rocker box drain tube hole. 
6. Pueh rod ehroJd tube boles. 
7.  Valve rocker shaft cover f longe.  
8 .  All other exposad threaded purfacea Ln which 
paint might accumulate. 

J flange. 

NOTE 

Masking tape, COfkb, plugs, metal covere, etc. 
w e  accsptable for m a k i n g  purpoess. 

C. Spray a rery light coat of zinc chromate primer 
(- 0005 mu. thlCkn006) on the cylinder flange (Ilgure 
1). U tbe correct amount of print h l o  been applltd the 
color of the paint will be green wltb a ys11owt.h tint 
and the metal will rhow through. If the pdnt le too thlck 
the color will be a zinc chromate yellow. 

NOTE 

It la  imperathe that the paint thkcknees on the 
flangebe held to. 0005 maximum. TO mbauwe 
the thlcknem of the paint layer one of two 
methods m u d  be used. A Tineley Cblcbxeer 
gauge which Wwrporateg a magnetic needle 
and 1s scaled in tenths of thOUeMdth6 16 the 
most satlafactory method. If tbio type equlp- 

measurethe thichsse of the flange before and 
after painting.' ff the paint io too thlck it muat 
be removed and repainted. 

d. Mauk off tht flmge are8 shown UI figure 1 a d  
proceed to p a t  lbe cyllnder wlth a black phthalate 
re8h type p a t ,  properly chinned with Toluol or 
equivalent. Avoid paint "pockete" or "rune". 

e. umc a cloth dipped In thlnntr to clean paht from 
all aurfacea where paint m8y have accidentally pcCu- 
mulated. 

f. The beet fM&b wlll feeult iI the cylinder b alr 
drjed for fifteen minutee andthen baked h an oven until 
completely d r y .  

SPRAY SHAWiD A K A  B A C K  
PLR STEP -%" 

I 
YPRAY WHITE M A  psR m p  -'IC' 
0005 hW. ZINC CROM4E P R I M A  

Figure 1. Cylinder Flange Area 

ATTACHMENT OM-I 
pages 1-7 
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LYCOMING 0, IO, HO, H10-360 PARTS CATALOG 
STANUARO CYLINDER FLANGE CRANKCASE MODEL ENGINES 

CYLINDER, PISTON AND VALVE TRAIN 
CYLINDER RELATED PARTS 

3.7 
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LYCQMING 0, IO, no, HIO-360 PARTS CATALOG 
STANDARD CYLINDER FLANQE CRANKCASE MOOEL ENGINES 

CYLINDER. PISTON AND VALVE TRAIN 
\ 1 - ._ 

CYLINOER RELATED PARTS (Cant.) 

QUANTITY PER ASSEMBLY IO 

Sw latest edition 01 Service Instruction No. 1060 for compktc push rod rppllcatlon. 
* *  Assemble on top slde of 13 cylinder on 10-360-818 Mwney Imbltations. 

i t c 
. .  
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OV6UHAUk MANUAL LYCOMWG DIRECI DRlVI AIRCRAFT ENUlNES s u ? I o m  6 
Cyltndeva, ?8rtorr, 
a d  Valw T d n  

6- 118, (All Pietons. ) Upon complotmn of aesembly of 
the pieton rings, cbeck the elde clearance of the rings 
in the growea. Use feeler gage and atraight edge aa 
s h w n  i n  figure 6-11. 

4 RCO'D FER CYUNC€R 
NOTE 

Under no circumet~oces ehould oversize 
plston rings be used in chrome plated bar- 
rels. 

6-113. Aeeembly of Cyllndsr. See figure 6-5. Coat the 
valve guldee and valvea with o pre-lubricant a8 des- 
cribedln paragraph 9-39. her4 themtake ondexh;ruet 
valve intheir respective guides, The intake valve can 
be identified by t he  fact that it is sllghtly larger than 
the exhaust valve. Hold the ends of t he  valve s t e m s  and 
place the cylinder on the applicable cylinder holding 
block. hetall on each valve a lower spring eeat (5), 

Y ETUWOER Hocp-oo*H U T E  

outer and auxiliary valve eprlng (4 and 3), and outer 
valve spring eeat (2). 

# S ? T W " I W - O N  ZNG#€S UMHO MINMR nQD-DWW 
R1TES.plRlwO IMTIAL llGtilFAU4G.USE 
TWO S H l S  BFIWEEN EKH R A T E  AND 
TtKM6RREL W T C O  As W N  REFIKNE 

NOTE SHIM6 BEfOk CIWL TICWTMING. 

Assemble the dampener ends of springs 
(dosewound coils marked withdye or lac- 
quer) downward or aext to lower spring 

Figure 6-91, lacation of W m s  Betwaan 
Cyltnder Barrel and Hold-Down Platee 

J" 

\ '  t 

seate. 

6-120. Compress t he  valve eprings with the valve 
epring compreseor and asremble the valve retPRlng 
key% If the valvele not seatedproperly the valve may 
be seated by using a wooden hammer handle againet the 
tipoi valve stem and hittJng hammer with palm of hand. 
No other means should be used. 

"E 

8odium-cooled ekhaust valves are assem- 
bled withepecial keys and cape (32). DO not 
install caps until just before valve rocksrs 
are  Installed, 

6-131. Installatton of Pietons and Cyllndere. See that 
all preservative oil %ccumulatiov on cyllnder and pie- 
ton assemblies i s  washed off with solvent and thor- 
oughly dried wltbcompreeeed air. Insert valve rocker 
shaft8 in their boresl in the rocker box. hmedlately 
priorto assembly of piston and cylinder to the engine, 
epace the rings correctly and apply a generous coat- 
ing of the oil mixture described in  paragraph 3-39. 
Apply to the imide of the cylinder barrel  and topleton 
and rings womng tha mixture well around the rings 
and into the growea, Starting wlth No. 1 cylinder, pro- 
ceed t o  install as follows: 

6-122, Rotate crank8haft 80 that No, 1 plston, when 
Installed, will be approximately at top dead center on 
t h e  firing etroke; thzs 13 determined by Poth tappets of 
No. 1 cylinder being on the base circle of the cam 
lobes. Before any attempt 1s made to rotate tho crank- 
shaft support the connectingrods as shwninfigura 6-2. 

6-123. Aasemble pieton onconnectlng rod with piston 
nvmber, which is stamped on bottom Ox piston head, 
toward the front of the engine. The plston pin should 
be palm or hand push fit. 9 the orighl  plston p h  is 
tlghter than a palm push fJt, it ie porbably caused by 

Rnvieed October 1974 

nicks or sllghtcarbon i n  thepiston pin boreof thspis- 
ton. If a new piston pin or pieton 1s to be installed, 
select the pin to give a palm push f i t  at room tomp- 
erature of 15' to ZO'C. (60" to 70°F. ), After pistoo 
pln la in place and centrally located, Insert a piston 
pin plug at each end of the piston pin, 
8-134, Place 8 rubber cylinder base oil seal ring (27, 
figure 6-5) around the cylinder bwe, assemble the a p  
pllcable p d o n  ring compressor over the top piston 
rmgs and Installthe cylinder over the piston, pushing 
the piston ringcompreseor ahead wltb the cylinder bar- 
rel. Thls will encircle and compress the oilscrapper 
rlngof0-ZS5-C platons at thepidon sklrt. As thecyl- 
inderbarrel approacheethecrankcase, catchthe piston 
ring compressor a6 It drape off thepiston skirt. When 
the baee of cyllndsr ie seated on crankcave pad, ee- 
cum the  cylinder with 3/6 inch and 1/Z inch cytlnder 
base nuts,  ttghtenlng the  nuts  finger tight only. 

NOTE 

Cyllnder hold-down plates (10, figure 6-6) 
are  not employed on all englnes. Coneult 
the  applicable Parte Catalog for model ap- 
plication. When applicable, install the 
hold-dawn pktes before assembling hold- 
down nuts. Alsonotethatono-235, 0-290- 
Dand - 0 2  ser l te  shroud tubes must bein- 
serted prior to assembling cylinder to 
c rankc88 e - 

6-125. To weure  proper ansembly of the crankcase 
halves and to ellmlnate the poesibillty of subsequent 
loosening of cylinder bwe nuts, a defiuite and epeclfiC 
sequence of tlghterung all crankcase and cpllndsr baae 
nuts mud be followed. Be certain that crankcase halves 
havvbeen brought together, and fastsnfng8 eeculedae 
directed in  Section 7, before inetalllng cyli&ars. The 
cyllnder base hold-down nuts are installed a8 deecrlbed 
in the following paragrapha. 

6-2 1 
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m o r  6 OVERHAUL MANU31 LYCOMlNG PIRLCT OUIVE AIRCRAFT ENGINES 

Figure 6-94. Cylinder Head f i n  Stabilizers 
Angle Head - Down Exhpuat 

6-141. C y h n b r  Painting. (All Model6 employing Cyl- 
inder Hold Down Pbtee. ) This paragraph 1s intended 
to alert personnel t o  the extreme caution necessary 
when panting the cytlnder base flange. Any excessive 
a o u n t  of paint between the cylinder hold down plate 
and the cyhnder flange will leadto a 1088 of torque on 
the cylinder base nute and atedtuiil 8tuB and/or cyl- 
inder failure. The follbwlng procedure should be lol- 
lowed when paintlng a cylinder: 

a. Remove all old paint from the cyhnder. A vapor 
degreaeer is best suited for Cble purpoee. 

b. Maskoffthe followingparts of the cykndar:'Maek- 
ingtape, corks, plugs, metal covers, etc. are acceptable 
for maeldng purposes. 

1. Rocker box section including the rocker box 
flange. Both valve ports and flanges. Thermo- 
couple hole. Spark plug holee. Push rod shroud 
tube holes. Valve rocker shaft cover fIange. All 
other exposed threaded eurfaces in which paint 
mlght accumulate. 

c. Spray a very kght coat oi zinc chromate primer 
(. 0005 m&mum thickness) on the cylinder flange. See 
figure 6- $5. U the correct amount of paint ha8 been ap- 
plied the color of the paint wlll be green with a yellow- 
i sh  tint and the metal will show through. If the p;rint is 
too t b c k  the color will be zinc chromate yellow. 

e- aa 

CAUTION 

It is imperahve that the pant  thickness on 
the fliinge be held to .0006 m d m u m .  To 
mcaeure the thicknee8 of the paint layer, 
one of b o  methods may be Wed. ATinsley 
th iChee6  gaga which incorporates a m a p  
netic needle a d  i s  scaled in tenth of thw- 
sandthe is the  moet satisfactory method If 
this type equipment I s  not avulable, uae a 
mlcrometer to measure the thickness of 
the flange before andafter pdntlng. If the 
pan t  1s too thick it must be removed and 
repat nted. 

PAGE 05 

d. Maek off the flange area as shown i n  figure 6-35. 
Proceed to p a d  the cylinder with a Phthalate retun 
type enamel. (AMS3125C or equvalent MIL-E-7729) 

or equivalent Federal Spec. TT-T-548). 
properly thinned with Toluene or equivalent (AMs3180 d 

e. Use a cloth &pped in thinner to clean pant  from 
all surface6 where paint may have accidentally ac- 
cumulated. 

1. Tbe beet f inish wi l l  result if the cybnder 18 air  
drxed for fifteen minuter and then bakedin an a w n  un- 
til completely dry, 

6- 1 4 .  Intercylinder Baffles. (Where applicable, ) All 
intercylinder baffles must be attached with an ''8'' type 
retaining hook and a slotted retamer. Hook the battle 
retaining hookthrough the hole in  the baffle, PIace the 
banle Is position beneath and between the cyhndere, 
runningthe hookup between the cylinder barrele. Place 
a baffle retainer in place between the cylinders and 
using a baffleinstallatian tool, bring t h e  retainer hook 
through the alot in the retuner. During the operatlon 
the retainer Is forced down until the haOK comes above 
the surface of the  retainer far enoughlo be turned and 
hooked mer the bridge between the elotsio the retuner.  

NOTE 

The baffles on up exhaust cylinder assem- 
bUes are placed above and between the cyl- 
inders .  The retalner is placed below and 
fastened ID the same manner a8 deacrlbed 
above. 

J 

YRAY UC~OED pRca 
R R  STEP -'DO' 

ngwe 6-35, Cylinder Flange Area 

Revised January, 1971 
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S 4 . n  6 OVERHAUL MANUAL - LYCOMING DIRECT DRIVE AIRCRACV ENGINE5 
Cpndc~r, timnr, 
and Vdvo Tmin 

Iooeen nute and repeat eteps b and c. 
4 I 

3 2  
112 INCH U6 INCH 

Flgure 6-32. Sequence of Tlghtening 
Cyllnder Base N u t s  

6-126. When all cylinders have been initially installed 
ontbe crankcase os deecribed tn paragraph 6- 124, be- 
gln tightening allcylinder base nut8 as descrlbedbelow, 
ueingthe proper cyllnder base nut wrenches and handle 
in conjunction with a editable torque indicator. Torque 
wrenches 6hould enaplw the flexlble beam deaign hy- 
draulic prlnciple or a dial indtcator with rack and 
pinion. 

NWI'E 

Before imtalling cyllader hold-down nuts, 
lubricate crankclse through 8tud threads 
withany one olthefoUawingI~bricants, or 
comblnati0n of lubrlcante. 

1. 90% SAE 50W engine oil and 10% STP, 
2. Parker Thread Lube 
3. 60% SAE SO engine 011 and 40% Parker 

a, Aeeemble hold down plates (where appllcable) 
andcylinderbase holddown nuts. Instal1 shims between 
hQXd down platee and cylinder barrel a8 dtrected In 
f l g u k  6-91. 

b. Tighten 1/3 inch ar 7/16 inch holddownnut8 to 
300 inch pportnds (25 foot pounde) tOtqlUe. 

c. Remove shims anduelng the same sequence, 
tighten the X/2 inch nut8 to 600 inch pounds (50 loot 
pounds) torque or tbe 7/16 inch hold down nuts to 420 
inch poouwls (35 fuot pounds) torgue. 

d. Tighten thg a/a Inch hold down nut3 t o  300 inch 
pounds (25 foot pounds) torque. Sequence is optional. 

NOTE 

Thread Lube. 

A l l  O-Z$5 eerier engines except the 125 
HP eeriee, employ only 318 Inch hold down 
nuts. Tightenthese nutsto SO0 lnch pounda 
(25 foot pounds) torque ~JI tbe eequence 
ahownfor 1/2 inch hold down nut8 i n  figure 

e. A8 a finaIcheck, hold thetorquewrench onePch 
nut for about five seconds. If the aut doe6 not turn,  it 
may be presumed to be tightened to correct torque. 

f. Recheckclearance between hold-downplates and 
Cyllnder barrel. U .010 clearawe is not obtntned, 

8-32. 

6-22 

6- 127, After all cylinder banenuts havebeentightened, 
remove any nicks in tbe cyllnder fills by Allng orbur- 
ring. 

6-128. Install some type of vented plug In each spark 
plug hole mer assembly of cylinder to prevent en- 
trance of foreign matterand at the same time to per- 
mit the engine to be turned eaaily by hand. 
8-129. (Except 0-235,0-290-D), lnetall hydmulic tap- 
pet plunger and cylinder assemblies With spring end 
outward and sockets with concave end outward i n  the 
hydraullc tappet bodies. 

CAUTION 

Be sure that tbere i s  no oil inside tappet 
body and that the tappet plunger and cyl- 
inder assembly are thoroughly clean and 
dry. Wash any lubricating or preservative 
oilout of these parts, since tappet assem- 
blies must be absolutely dry in order to 
cheok tappet clearance 

6-130. Assemble new shroud tube 011 aeals in both 
shroud tube oil seal retainers in crankcase and onovter 
end of the two push rod shroud tubes; then assemble 
a shroud tube seal sleeve wer eachof these Beals, cen- 
terlng the sleeve on the seal. 

6- 131, Parallel Valve CyUndere. (Except 0-235-C, 
0-290-D, -DZ. ) See figure 6- I. Install each shroud 
tube (1)through Its hole In the rockerbox and seat the 
end f i rmly in the crankcase. Place a spacer, two 
eprlnge (21, a lockplate (S), and a plain 1/4-20 nut (4) 
over the stud provided in the rocker box. Tighten the  
nut to proper torque and eeCure by bending the lock- 
plate over the nut and springs. 
6-132. AngleValveCplindere. See figure 6-5. Assem- 
ble shroud tube spring (17) over the  inner  vnds of the 
two ehroud tubes (18) eo that the detent notches in the 
spring a r t  approximately 90' removed from detents 
on tubes. Place shroud tube washere (15), as many 
as necwsary to bring rmnlmum overlap between the 
spring and detent lugs to 1/8 inch, over end of each 
tube and Insert tube ends through oil seala Ln crank- 
case, Hold both push rod shroud t u b e s  with detent at 
lmsr end at unlocked position and Insert the outer end 
of tubes i n  cyltnder head rocker box. See that all rub- 
ber seals (14) are imerted equarely and then tuTn each 
shroudtube PO' thus locking the tubes by engaglng the 
detents with the  notches in the spring. 
6-ISS. Select two pueh rods (IS), dip In oil mixture 
described in paragraph 3-99 and ins& f u l l  length 
throughshroud tubes. Press tightly against outer ends 
and check for eprlng tension nnd free travel of un- 
Ioaded or d r y  hydraullc tappet plungure. 

6- 154. ParallelValve Cyllndere. Pull rocker shaft out 
far enough to enable the rocker arm to be installed 
and push rocker shaft thru center hole, insert other 
rocker arm and secure with rocker shaft. Before in- 
atalllng exhauqt p k e r  place epecial cap (39, flgure 
6-4) over the  sodium cooled exhaueC valve stem. Po- 
eition rocker ehaft until it protrudes equally fromboth 
outside bosees. 

Revieed October 1974 

'4 

'4 
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WCOMING PlUfCT DUlV€ AIRCRAFT ENGINES 6 
Cylindnr, W o w ,  
mnd V d w  Twin 

OVERHAUL MANUAL 

6-135. Angle Valve Cylinder. Slide rocker shaft bock 
and inatdl rocker (32, figure 6-6)  aqd t h s t  washer 
(29, figure 6-6). Before installtngexhust valverock- 
er place epeela1 cap (32, figure 6-6) over the exhust 
valve stem. Slide rocker shaft back lnto paeltion. Re- 
peat wlth the other rocker arm and thrust washer. zf 
clearance between the valve rocker and cylinder head 
cnhnot be brought wlthw IAmit6 (See Table Of Limit8) 
by the uee of standard valve rocker thrust washers, 
clean up the worn valve rocker support base 86 de- 
scribed in  paragraph 6-87 and w e  any two of the selec- 
tive fit undersiee washem to bring clearance within 
llmlts. 

CAWION 

Exhaust and intake rocker assembUe6 are 
different due to angle of valves. Be # w e  
rockers are correctly assembled. 

6-136. (All  englnes except 0-235 ,  0-290-D. ) Check 
d r y  or unloaded valve tappet clearance by pushing i n  On 
push rod end of valve rocker and checking clearance 
batween end of valve rocker and valve stem tip, using 

Figure 8-33. Cylinder Head Fin Stabllleers 
Angle Head - Up Exhaust 

Revieed October 19’14 

valve clearance gage. Valve rocker clearance on aU 
subject engine8 1s .088 - .080. H clearance Is wt of 
llmlts adju6t by using a ehorter or longer pueh rod. In- 
serting a longer rod will decrease the clearance. Con- 
sult Service hstructlon No. 1060 for identification of 
pueh rods. At conclusionof valve rocker clearance 
check, ameemble rocker e m  covers (31 figure 6-5 or  
6-6) On angle vdve cylinders temporarily to prevent 
displacement of valve rockere- 

6- 137. (0-235-C, 0-290-0 .  ) Set tappet clearance on 
these models in the following manner: 

a, Settappets on numbers 2 and Qcylinders at eero 
clearance. This will load the camshaft on one side. 

b. RotatethecranlcehaltuntzlNo. 1 pbtonIsatTDC 
of the compreaeion stroke. Bath valves w i l l  now be 
cIosed. Adjust eacb for a 0.007/0.009 clearance. 

c. Followingthe procedure e& forthinstbp ’T3” for 
numbers 3, 2 and 4 in thzt order. 

d. Tappet clearance must be checked after engne  
run-in. At that tlme clearance desired Is 0.010 bch. 
However, 0. OOS/O. 012 18 acceptable. 

6-138. At completionof valveclearance check oneach 
cylinder, recheckclearance on 411 cylinders and make 
necessary corrections. Coat all mechanism parta with- 
in rocker boxes as described in  paragraph 3-57 and 
5-39, Assemble rocker boxcover gaskets and covew on 
each rocker box and tighten tospecifled torgue. %the 
angle valve cylinder tighten rocker shaft cover8 to ap- 
ecified torque. 

NOTE 

Qn earlier models of the 10-540 series 
some leaking at the Tocker shaft cwer stud 
was experienced. This can be correctedby 
the appltcation to t h e  studs of Gasoh, a 
sealant manufactured by the Federal Pro- 
ceee CO. Be cer tda to wipe off excessive 
sealant from the rocker shaft cover mount- 
lng surface. 

6-139. Znetallatlon of Cylinder Head FIn Stabilieers. 
(Angle Valve Cylinders). Clean tho stabilieere and sf- 
fected fin areaq thoroughly to remove all traces of 
grease, dirt or  other foreign matter. 

6-140. Apply Dow ComingSilastic 140 adhesivetothe 
fin etabillaers and p e e s  surfaces together  in the Ima- 
tlons described in figure8 6-93 and 6-34, 

NOTE 

Because of engineering changes two wldths 
of fin etabiliieers (one approximately ,69 
inch and one approldmately .31 inch) may 
be encountered. See figures 6-39 and 6-34. 
Dotted Ilnee call out measurements for 
narrow 6tabiZizer6, solld lines fot wide 
B tabilieere. 

6-23 


