
BEECH AIRCRAFT @RPOR}fT].CN
IECHNICAL TRATNI}G CENNER

rtrGH PERFORMAIICE AIRPTAIIFS

FAR 61.3I(e) - A persan hold"i-nq a private or mrTrrnercial.pilot certificate
nray rot act as pilot in comrnand of an airplane that tns nrcre than 2OO trorse-
IDwer, or tlnt has a retrastable landing gear, :Elaps, ard a controllable
propeller, Lnless he has received flight instnxrt.iqr from an authorized
flight instructor wtro tlas certified in his logtnd< tlnt tre is onpetent to
pilot an airplane tll.at tras more'ttran 200 torsqrower, or tlat has a retraet-
able landing gear, flaps, ard a corrtrollable prrcpeller, as tlre case may be.

GT.GSARY

aBotstrapPllgf - An undesirable qgcle of turbocl,rarging everrts causilg mani-
fold pressrrre to dri.€E-i+ an attemlrt_ 31 reactr a state of equitiUriun-
It is not detrimental to engine life.

CanrGror:nd Piston3 - An errgi-qre pistan gror:nd in suctr a way that its diameter
@ tlre pistar pin toss is l-ess than its aiameter peqpen-

dicular to the boss. When tl.e pistcrr rcae}.es its cperati-ng teml=ra-
ture, the difference in mass has caused tlre pistcn L 

"ap"m t" "perfect circular form.

Coke3 - A solid carbon-Iike residue left ty petroleum Lncricatirrg oil aftert}e rerroval of tlre volatile rrateri-Jby heat.
2

Covrl FIaPs- - Mova}:le doors qr ttre air exit of an aircraft engine owling.
Thre ryIinder head temperature may be qcntrolled try varying ttre
arnount the flaps are opened.

fritical AltitudJ - Maximum altitude at h;hicJr, in standard atnrosl*rere, it
reIe to maintain, at a specifieal rotatiqnl speed, a speci-

fied trnwer or a specified manifold pres-sure. tlnless otlrerurisL
stated, ttre critical altitr:de is tlre maximum altitude at whictr itis lnssible to rnairttain, at the maximun ontin:ous rotatiqral speed,sre of tlre followirrgt .1) ftre rnaximum cnntintmrs lDsrer, in tlre caseof engines for wtr-i<*r t.I.is lnrrrcr rating is t-I:e same at sea level andat the rated altitude. 2) Itre rnaximum srtintpus rated manifold
Pressure, in t]-e case of engines, tlre rnaximum oontirnms trnuer ofwhich is governed by a oonstarrt manifold pressure.

CVIiIder 9.ro]-<e3. - A nretlpd of boring tJre cylirxter of an aircraft engine in
which t]€ top, th,at lnrticn affested by the mass of tlre cylirder
head, has a diameter sligtAly less tlnn that of the rnain bore of tfiebarrel. A taper is usual-Iy GOO3 to O.OO5 irrch. Wtren the qglipder
r"ead:es operating temlErature, the rnass of t]-e tread has caused the
bord to be straight ttrrougtput it-s lerafih.



Deton'ation4 - The spontaneous ombrusti.qr of the uribr-nrred clnrge ahead of theframe frqrts after igrniticn of ttre-dige: rt is t1.= effect of anabnormal ombustion or part ; th; tJ rnira.rr" as omlnred to rnrmalrrrrtrrqtirvr. When detonlticrr eeur";-al= {rame.pr"p";;il; during t}einitiar ombustiqr of t,.e ctnrge is'rrcrmar urtir alpioximatery Bopercent gf uT $nrge is burning- At trri= point, u* omtustiarac'cererates wittr great rapidity"and-tr,.= 
-re*-ainirrg 

a;; is hrrnedarnrost T::lqeously, ca9sr,g an unusua-r- rapia rise in pressure totf.e neximum arrd trren a rapid #q, h;;ssure. when detqntionoocurs, tlre mean effective pressure ald, + a,*rr; U*;;., output is' redlred' Thre errgirre is subjEceed to rr=cr,anicar =i"":."Eay n*y causeserious damage to it' ryiricipr" r"-.t"r= ontributing to detonaticn:. t) Ttre antiknock va1ue.".{ I ar"i, }-l clr"i.a", temperJture, 3) rnducedctrarge teflperature, 4) M-ixt*" r"aio,-'lir1 s) rntai<e .Jrora pressure.* is lnssibre to contrgr. detcnati;'blg:i.g s";ii;;J, *" properrx&ine rating or antilc.ocr<, dy" 
"rrd 6, tr= 6"!ig,-;;-th e'gineitself, especially the ombustiqr 
"t^frle..

Detuni,q5 - caused by a sudden ctnnge of forces actirrg on tlre crankshaft,resurting in arr unnaturar ,,*-rjvement .irrr" dynamic daml=ners, causing.t,.em r-o slam against tlreir "--tir; ;* -darnpenerru[=rirrg=, 
pirrs,_ard trnssibly the qarikshaft rnay ;'d",r6$. Detr:ning is a souree ofcrar,.stnft overstress. Rapid ,L"".*ri-Jr *.roatles or properlercrcntrols may result:n oeiurri.g 

"i ttu Lu.*=r.rt. E.;;.ive speed,excessive lDvrer, high RpM with -10w .",rrirora p."==*" .of, imprcperfeathering are also ways of a"tr"ir,gl*-'
Drrnamic Pamoener2 - ct*Joshafts are baranced for static arrd dlmamic batance.A sankshaft is staticarry balarrcea-rh.; the weight of t,.e entireassembly is balanced aror:rrd tfre axis otl-rot tic.r.- fi i, ayrlamicallybalanced when all the forces qeated by'crarikstratc rotaliar and lD,rerimtrr:tses are batancea witrrjn ;JI;# L ,i.ar" or rD vibraricrr is. prd*ed when the e'gine i" qe"..tG:",ib minimize ,i;'.ti* dtringengine cperaticrr, dyriamic dampeners #" i.r.o.po.ated qr tlre crark_shaft- ltre daml=neis are nou-rled ar pins lThg in precisicr gror-nrdbushirgs 

1= T-i"tgr1. part of ttre &a:rr<stnft. rt= dampener isnerely a-1re'dulum desigrned to po=iti"., itserr ty the inertia forcesgenerated duri'g crankshafL .Lti.r. -v]u."tioi 
i"-.dJu"a by tleffitrffiirt:ti3.in a smarl arc out Lr ri* ritr, tr," rrequency or

rlot spo't's6 - Areas of a cylinder with rn.-r,iform lEssage of t,uat from thecytinden' r'ocarized hot slnts cause ur*rquar stresses in a cylirrder.Distortion of a q1lina"t -il-ur"l"="rll# t ese r-nequar stresses settp within a q7ri.der. A hot .p"a ,;;J"r -rry a snrall area of ttrecyrirder on it rray be rather f**.-, -"eL (ru-y a smalr

NattrrallY AseiTatgl3 -. A reciprocating aircraft e.gi,e t,.rat is not sq)er-*H:s;ff ;H,Lffi', ;' il-i"*i-r,,L-*; o';ers ry
Pi stqr *'ng Frutlg6 

_ - 
Hign 

. 
freq,enqg 

. 
qzmlntheti.c vibnatiars i'dtrcea tryengrhe ar!- accessorieg qp"r"ti..,.' p"i"t pressure (mean effesti\recyrinder, pressure aceing^ ar-tr* 

-Lii""i.,ii 
u""t of tlre pistcr ring) isarc of tlre n."in e.gineeii.rs *raroi; ;; pistcn ri.g- flutter. Rtug



\

flutter occurs when tlre point pressure is tm low to exert enough
pressure to hold ttre rirgs against tlre qylilder walls. It is usually
t1.e speed of tie engine il retatiqr to otJ.er cqrd.iticns tl.at allows
t1-re rirgs to start flutterirg. Ccrnpressjlan rirgs, ard especialJ"y tcp
rings, must be operated with a high ernugh lnint pressure tlnt the
damping effesL of tlre pressure qr tlre poi-rtts of tlre rings against a
rnrmally snwth qTlinder wall will prevent all fluLter within the
engirre s1=ed range. ltre dampirrg effeqL of the lnint Pressure may be
npdified by tJ:e load at whi& the engi-ne is operatirg. When t}e loa.d
is decreased, the ergine speed at which ttre rings will flutter is alo

' decreased. Pistqr rings will eventuatl-y breal< when the engine oPera-

-tirrg 
conditions permit rirrg flutter to start ard curtinue.

Orrerbost3 - A oonditisr in which a recipnocatirrg engine has exceeded tl:e
r"aximr-un rnanifold pressure allcrred bY the rnanufacturer.

pre-Iqnitioor4 - Means that combr:stiqr takes plaoe within tJle cylirder before

--Ee 
timed spark junps across tlre spark pllug termilals. Detonaticn

often leads to pre-ignitiqr.

Thernal Shock3 - A. st-ress i-ry]r:ced into a qgstcm or @mpcnent at= to a rapid

- 
temperatlre ctrarrge.

,
T\rrboctrargerJ - An air comlxessor driven t1r exhetust gases, whidr

increases tlre pressure of tlre air goirg into tlrc engine thrcugh tlre
carbrretor or fr:eI injectiar systern.

lran p.rt 1, Definitiqrs and Atbreviatians

2rceS-fZe, Airfrane and Pcrnprplant l€ctnnics' t\:rperplarrt Handbod<

3e.ri"ti-, l4aintenane h:blishers, Ai-rcraft Teclrnical Dic*.isnnr lst ed.

4A"ro Rrblishers, Inc., Baughman's Aviatiqr Di<:ticnanr and neference Guide

5A.r- Lycunilg, Flver

Serfece Circle Co., Ltd., Service l,hnual for tlre Docton of Mc,tors
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GENERAL . MAINTENANCE PRACTICES

TIT I ND ICATO R CALI B RATION
(Figure 201)

CAUTION

Damage to fie turbodrarger turbine blades,
excessive turbine coking and excessive oil
consumption may be causd by turbine inlet
temperatures above 900"C ( 1650'F).

To prevent a turbine inlet over-temperature condition due
to an inaccurate TIT indicator reading, the indicator should
be checked every 10O hours and calibrated if required.

The following procedure may be used to check and
calibrate the TIT indicator.

a. Remove the TIT probe from the turbocharger
intake manifold on the RH engine. (Do not disconnect the
wires from the probe.)

b. Using the AlCal test eq0ipment, heat the probe to
go0"c.

c. lf the TIT indicator reads 900oC, the indicator is
properly calibrated. lf the reading is not g00"C, the
calibration screw on the face of the instrument should be
adjusted to obtain this reading.

d. lf the seal was broken on the calibration screw,
reseal by applying a small amount of torque seal as shown
in Figure 201.

e. Reinstalll the probe in the turbocharger intake
manifold.

t. Repeat the above procedure on the LH engine.

ALCAL CALItsRATION UNIT

The AlCal CaliLrration unit, available locally through the
Beechcraft Parts and Service Outlets, provides a simple and
aocurate method Ior checking and, if necessary,
recalibrating aircraft piston engine EGT systems. lf the red
line temperature is exceeded by the TIT indicators, the
calibration unit will quickly determine if the fault lies with
the indication sygfgrn or the engine. The following method
will accomplish the TIT calibration test:

a. Light the AlCal unit and support it from the engine
cowling.

b. Place ttre TIT thermocouple into the comparator
port of the Al0al unit until it is touching the reference
therntocouple.

c. Raise the heat of the AlCal unit until the
temperature of 1650'F (900"C) is indicated on the unit's
reference meter.

d, Because both thermocouples are measuring the
same temperature, the aircraft-installed TIT indicator
should indicate the same red line temperature. lf the
indicator corresponding to the engine being tested does not
register 1650"F (900"C), refer to the adjustment procedure
outlined under TIT INDICATOR CALIBBATION in this
chapter.

e. Replace the TIT thermocouple in the turbocharger
intake manifold. Lubricate the threads on the probe with
MIL-A-907D anti-seize compound (Chart 208, 91O0O0).

BEEUHUBAF I

DUKE 60 SERIES
MAINTENAIIICE MAI{UAL

TIT lndicator Calibration
Figure 201

77-OO-OO
Page 201
Nov 223
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WILLIAMFPOFIT, PENNSYLVANIA, 17761
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DATE:

SUBJECT:

MODELS AFFECIED:
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'€185. {{86, -D{A6, -ElA6, -ElB6, -GtA6, €186, €1c6, €1D6,
ClE5, -Gf F5, 'J,lA6. 'KlA5, 'KlA6D, 'Kl86. 'KlC6, 'KlD6. 'KlE6,
.K1F6. .KIF6D. .K1G5. .KI.G6D. .KIJ6, .K1J6D, .LIA6, .M146.
-MlA5D, -M1B5D, 'NlA6. 'PlA6, 'RlA6, 'SlA6. 'T{A6D. 'T{BBD;

Sonrice Bullstltl No. 2{6C
(Superadac Service Bulletin No. 2{68l

Enginuing AaPctr rro
FAA (DEBI Approvcd

AEIO-5,10.D4A5,'D485,'LlB5D: T10'6{0'4}& :A1!.'l'2A''A28.fze;ffiIA, -HtA, -rzgo...lzgo, -NzBD,'R2AD,'slAD;
LTIO-6{0-F2BD. J2BD, 'N2BD; IGO'6{0'AIA, 'AlC, 'BlA, 'BlC;
ffi'-erC, -ArD. -61ffi- 1A; vo-6l0-B1Ba.
.ClC3; T10-6{1.AlA, .ElA{, 'ElB{, 'E1C4, 'ElD{; TIGO'5{f'814"

,i ..\1 .' , t

,li.' , '.i/'
) ''.,1!

I Xlrr

l,i,'

Firod Wipg Aircnft Operationel Precautionr Necoceary to Avoid
Engim Damlgs Ouc 

-tp lhtuniry tbo Dpamic Qqrntannie[t
Slrtem. '.

tSO().AII'$ .AIFOD,.'AIO6, 'AIG6D' 'EIAOD' 'FIAO; tq,S99
T,GeDlErA6D: IGbo0.AtB6. -AIB6D, 'AlD6, 'ASBGD' ctc6'
:ffi.-crE6; AEffi6. -BlG6; ltolWlng.ry
^i".,to.reoc Wf*ffiI, Iffi 2Bz, #2c@@@D6' {2q.'ceB 2€:
Go-{dB, -8lA6, -BrB, -Blc, -BtD, clB6, clD6, c2c6, c2D6,
-DlA, -FlA6. -F2A6. -F6, -G1A6. ClB6,'GlD6, €1J8, €2D6: IGG
{80'A186; GSO"{80'B1A6.'8186,'BlC6.'BlJ6,'nZDe: LCS91!}
erae. +tffitE6. .AlF6; G,6{GAIA. .AtA6, -AlB5,

- 

- r Fl cs, . 
-A I D. -A I D6. -A28, -A3D6,'riDffi-b, 

-'B 
I 85,'8286,

-i. -azcg;,8{85, -E4A6, -E{86. -E{C6. -FlA6''GlA6,'G2A6,'H1B6D'
a -HzdoD. -.IIA6D, -J3AED. "I8c6D.'I3c6D; IG5{GA1A6''BlA5'

-DtA, @'AlB,'BlB,'BIBD'-{IE,'DlB,
-DrCD.

At dl Um€! during Gngin€ operation includi'g

\r.

$ound runqing.' ':"- 
''

In the countervcight lyatem, tho lncrtir forcec of the Gaginc (which iDcrearo with ensiue cpsedl rrc .

counteractod by the erpenaion forcsc rcting on tlro pirtonc. Thseforc, tho loada itipo..d on ths enginc prrt 
l

are nepnelsntad by thc diffcrcncc bctwan tbc two forcsr. Thul, at higt gpcodr whorc ths inorth folpsc rrc tho 
r

grtateat, tho recultant forur ul much trtghcr with lor mrnifold pnccruro ttun with high EJdfold pnrc ulti .

cylinder pre!illrB hlrg ln dfuEt pmportlon to rnenifold prscsure. WhoD one of tboc two forpsq thc iDstir '
force or lhe erpancion foreoe, rrc cuddcaly changc{ *le cUmination of ono of thoco forcso can caqr thr
counterweight eyetem to dctum. -'r'r"-il':'
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Emdo Bu&tln No. 2{6C

Dotuing tho countarreight ryctaa of th. ogiu cra occur whon thc cndu opcrbc oqtcide of ig6 normrl
.@ end by ebnrptthrottlc cturrye. Wh.r tUr hrppcor the dynemic.o,rot6,*dhtr cen not follow thc rpc.
trun of fraquenciec fa fhi.h they rur &!ig.d ud npid rnd rvrr d.Ergr ti'ttn cqrntarreighcr, rotic6
and burhingr recult: orfminating in cagir tdlur,,a

Eaceatidly, i.her,e are forr operating coadtttoor t.het cra clulo the countarweigtrt ayctem to detunq they ar,e
aa foUowa:

r. RAPID THROTTLE OPERATION: . Brpid opaning c ctoeing of ttrc throttl€ crn caulo cornterweight
detuning. This csn occur while adjucting ttrc girvcna; or othc" ch6ljg on tho engioo which mafi it
llocosEary to run the engine at ratad talrooff opeod. Abq dctuning can occur it the power ia ruddenly cutoff,
auch as 9*tnq a simul8tad engine frilure u roquircd for pilot trining. To avoid [,hir. o* tho miriure con
trol to shut off the engine erd leavo tts ttrottto ia nordl open pocition until tho engi"" haa alowed dowu
beauco of lach of fueL Then cloce thG ths,gttl€ to I aano thruci ondition Ths throttleLi"g open allowr the
cyUn'der to fill with air. mriot iniDg thc noroel comprcuioa forccc which ar,e aufficient to egahi;;i"
deceleration of the en8rns. Anotls rscult of repid thr6ttte movement ir rvere strein on ths rupercharger
geara and accociatod gearc bocnrr od tb. iutir forco of tho high ryad impollsr.

2. HIGH ENGINE SPEED AND I.oW MANIFOLD PBESSUBE: . Any openting procoduro involving
high R.P.M. eogim rpeed and lor nenifoH p$rruro (uadcr tE inch€! Hg.l, nrch er nuErit bo the cace durin[
a porveroff doccent, ca! crulo dohrning of tbc dynrnic councerueight ryatem. Hmever, jurt prior to touch-
down. during tlu landing lcquorc! it ir perrriacibl€ to placo thi='pro[eger gwomor ciutr6t iu the high
B.P.M..(low pitchl pocition nd thc throtth cootrol mayL cbood" it it ir toi ainpeea thoro will be no ia.
cncalo in engino R.P.M.

3' EXCESSM SPEED AND POWER:'Any arpercharged or turbocharged engine, without automatic
manifold pn: ,' 'n controllerr, hac the inhoreat capability of operatingit po*er cettingu beyond the
capabilirty.of gtre e.pine; thie ic partiL-rlarly,*nre rirfu attltrae. 3t" tf,"-op.rl3orc msnual-for o-yreed and
power,limitatiou for apcific engim'modirb'. 

- . ---''
i-:J: t

'l' PROPELLER FEATHERING:' Avoid propeller feathering during flight. If practice feathering must be
accomplishod bo sure the throttle of the feathered eBgine is it at rpip.oli*rt" zero thnrst position boforemirture control is opened and engine operation resumed- Se the'aircraft operation manual for spocific^ feathering instructions.

\\ i-

.{oTE: Rcvision "c" changeo Mod€t! Affectad rnd revioec hrL
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DAlE:

SUBJECT:

MODEI,S AFFECTED:

TIME OF @MPLIANGE:

Avco Lycomingconaidem ucc of Oil Additive P/N
LW-16?02 to be cstcdid in TIO/TIGO6{I aerier

enginos.

OrigiDal approvd of the oil additive was released
in 1981 to tbe field in the form of a Service Instnrc*

Septcmber 20, 1985 Senice Bulletin No. {?l
Engineering AsPects arc

FAA APProved

Avco Lycoming Oil Additive P/N LW'16?02

TIOfIIGO 6{l Serieg Englnes

At initiil oil fitl and everi oil change. ttpr€Efter. or at every 60 hours.

thif.hsrrer drrrrs firEt.

uce of tlre additive. Its use is e$€ntid in new,

remanufacured and overhauled engines.

The following unounts of LW'16?02 should be us'

c&

T\ro (21 6 ounce cans for a 12' 16 quart sumP 
_

Three (3) 6 ounce cans for a l?'19 quart sump'

Four (4) 6 ounce cang for a 23 quart sump.

This oil additive Esy be purchased from your
local FBO or nearest Avco Lycoming distributor.

NOTE

If it is determined t}at a FAA approved

lubricating oil being used coqteint. in
the proper amount, an oil additive
equivalent to LW'16?02. tlre provisions
of thic Service Bulletin are being [n€t. /

Ttie'additive containc an anti'acuffing agent.

Laboratory teste indicah thatoccaaionally when an
engine is first gt rted pa*iarlarly if tlre engine has

not ben usod for aa ertended perio4 or during cold

- weather. for a very brief intsvd there is insufficient
rrxidud oil betweu moving parts; this can reduce
the senice life of components. The additive helps to
mnintnin a 6lm of lubri<nnt to help protect tbe
engine during tho itritid rtartalp

The additive muat be coneiateutly uee{ wittr ad-
ditive added at each oil cbangp. A period of non'uae
csn initiato dilt os! vhich will not bo cur€d by latcr

VIING tr}IVISION
PENNSYLVANIA 17701

t0mBu[[
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.,*$';r=r AVtrO COFIPORATION ,,i

wrLLlAMSpOFtT. PENNSYLVANIA 177O1 ', .

Norember 2il, 198{ Service Instructioo No. ll09A
(Superaedea Service Incbuction No. ll00f

Ensinooring Aapcta uc
FAA Approvod

Avo Lycoming LW-16?02 Oil Additiva

AII Arrco Lycooing pilton rircrrft cngincc.

At initial oil fill ud evory oil chrnSe thauftar, or rt ctrety 60 hflr1
rhichstrcr occura firrL

t :l'! |

l'. - r..ii
,: i/!i / .i

' ,ii'i!.'

,) ). '- -"
Uq (onel Q'arrn6 can (LW-f 67021 por 6 - I quart aunp.
Uaa itrd 6 qrnce-anc (LW-f6?O2lper f 2 - 16 quert !ump.
Uce (threl6ouncc.en. (LVll-16?02| per I?. 19 quErt 311g1p.

Ur (fqrl6 otrne canr (LW.l6?021 por 2$ quart EuDp.

Thie oil additive EEy be puchared from yorr Avco Lyco'n;ng distributor.

NOTE

. "If it ia &tarmincd tb't I FAA epprorrud lubricating oil being usd cont i-. in thc
prcP.r lEorat' ra rfl edditlve Gquiyrloat to LW-16?02, tbr pwirione of thi! Sen,
vico laetanctiou ln! bd[g DL" _-s..

NO{E: Rriaioo "Ar'.dd! NOTE twsnizing FAArpprcvod oit! tht cotria ra edditivt cquiv.dcot to' Avoo Lyoooing odl edditive UW.f6ZOZ.

,1680, 2f 680A. Tbb nurnbc fc Avrco l4faoirg rrfctrao oaly.

$eru0ee [nstruet0om

DATE:

SUBJECT:

MODEIS AFFECIED:

TIME OF @MPLIAIICE:

Avco Lycoming her rppoved u oil additivc LW-16?02 tb.t hr. en anti-corffing ageat. Thir chsrctrrirtic
cerves to rcducs reer. Fr oqB"€ elready in aertrioe tlc use of th. additine Ely b rtartod rt tbc mrt oil
cbo-r. Uoe oil additivc, u ehgra h tho foUowing chrrt

Ir-lrr6lI

i)-az;;r..*
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TBOUELF.SHOOTING THE BENDIX

Thbre are some sections of thc Bcndix fucl injcctor that a mcchanic may not work on in thc ficldi such as rcgulator

scciion which consists of thc rir and fucl diaphregm rnd arsociatcd parts. Any Modification of thc regulatbi scction

by a mcchanic without thc usc of r flow bcncl couiO iccult in r changc in fuel flow through th9 injector, so-:hands off
in this scction plcasc. However, itreic uc r6mc thingr that r mcchanic may dd that will not affcct thc opciation of thi
fucl injector

ln rhe following paragraphs wc woi.rld litc to discusr rcme of thc things rhar a mechanic can db, and somc pro'
cedures a mechanic .un uic to dctcrminc if ihc problim ii in thc fucl iljcct6r 6r an ass&iatcd dart, i.c. ' fuil nozzl6,
t*t#ffi;:: 

a fuet injcctqr problan arisca, ttrl nru itring a mcctranii striiuti do bcfore he rcmoves lrrcinjector 9, TI
part of it, is ro makc sure thc rigging is corrcct, ana tnat ttri thrdttlc and mixturc control.are both traveling ro thcir full
opcn and full closcd stops; and makc surc thcre arc no fucl lcaks. {noth.cr tlnponant itern to considcr is - do you gct a

risc of U to 50 RPM at idlc whcn thc mirturi conirol il movcd frbm full iich to idlc cuto.ff. tf you are cxpcricncing
poor acceleration of the enginc, thir may bc your probtcm. To rdjust thc idlc mixture, turn thc scallopcd whccl atrhc
sidc of the injcaor cithcr ric$ or [rn, ac rcquircd; until thc dcsircd risc in RPM is rcachd. Whcn adjqsting the idlc
mixrure, you will no doubi have to edjust the idlc RPM too. A sood idlc RPM is around 6(D to 650 RPM.

Wc would lilic to makc cvcryonc tware of thc fact that thcrc is a filter scrcen at thc fucl inla of thi injcctor. This ,

scrcen should be removcd rnd clcrncd at cach l(D hr. inspe+tion. Somc cleaning solvents that c8n bc uscd are M.E.K.,
or acetonc. It is also pcrmisiblc to usc I rciic clcancr. After thc scrcen has bccn cleaned, blow it out with comprcsscd

air. When removing ihc scr.en from rhc fuct injector, always takc it from thc same sidc of thc injcctor to which thc'
fuel line is attachcd. This is to prevent depositing any dirt back in thc fuclinjector that might have bccn pickcd up in
the screen. Ori early injcctors; the screen is etteched to thd inla adaptei, so it can only be removed from that side. On
later model injectors the scrccn is spring loaded to providc a fucl by-pass in case it bccomcs plugged. This typc of
screen could bc removed from cithcr sidc.

If you.ul. rxpericncing a rough sfrut{own and rhc cngine docsn't want to quit whcn thc mixture control is rctard'
ed,{itmal hi bbcausc thcrc is a sconl on q}qir thelf.xiure controt ja or rotation plate, or a bad 'io" ring on the jct.
Prior to disesscmbly of the fucl iniector,'8,tcst can be run to sce if this is thc problcm arca:. Disgonnect thc fucl line
coming otii cif the fucl injeaor and lcavc thc fitting opcn. Pull the mixturc control and throttle all the way back (offl
and turn on the boostcr pump. If any fuel is obscrvcd coming out of the opcn fitting, you have a score on the mixturc
conrrol jet, or rotating plate, or the "O" ring is damaged or deformed. Thc repair is to remove lhe mixture control
assembly and eliminate the scores by lapping thc mixture controljct and rotating plate on a good lap plate using a mild
abrasive. The final repair should bc done by lapping thc jet and plate togcther, using Bon-Ami or equivalent type
abrasive. After this is accomplished, clean and re-assemblc the parts using a new "O" ring each time.

If no fucl is observed coming out of thc opcn fitting on thc injcctor when thc test is performcd, the mixturc control
assembly is working correctly and you.should look in other areas for your problem. Some things to consider are thc
fucl injector nozzlcs. If thc air blccd hold becomes plugged, thc enginc will not shut down smoothly. On normally
aspirated engines, there is a scrcrn covcring thc air blccd hold which makcs a visual inspcrtion impossiblc. Thcrcforc,
you must remove the nozztcs from the cnginc and ilean thcm thoroughly and hlow them out with comprcsscd air. If
this does not do the job, you may havc a nozzlc that is impropcrly asscmblcd, or you were unablc to removc thc dirt,
and the only solution is to replace the nozzles. ' 1

On turbocharged cngincs, thc air blccd holcs is shroudcd and ventcd back to the comprcssor dischargc prcssure
"deck pressure". Inspcct thesc lines and fittings to make surc thcy arc frcc of dirt. leaks, or obstruclions. Aftcr thc
shroud is removcd from the 4ozzlc, it can bc rernoved from the cylindcriclcancd thoroughly.and blo*n out with com-
presscd air. NOTE: Whcn any nozzlc that is installed horizontally is rcasscmbled into a cylinder, makc sure that.the
letter "A" that is stampcd on the hcx portion of thc nozzlc is pointing down, this positions thc air blccd hole up, and
the correct torque valvc is applicd at 60" lbs.

Another area to consider would U. 
"n 

ini..nat leak in the fucl injcctor ccnter body scal. All.of thc fuel that is .

delivered to the engine should go through the individual fucl tines to thc nozzlcs and on irtto thc combustion chambcr.
If there is an internal lcak in thc injcctor, thcrc will alrc bc fucl cntcring thc injcctor at rhc throat, and going to the
cylindcrs much likc a carburated engine. If you suspcct I center body sial leaking, there is a bricf tcst you can run to
determine if you are right or wrong. First, rcmove cnough of thc induction $ystcm to enablc you to sce the impact
tubes on the fuel injcctor. Then disconncct thc fuel linc from the fuct injecror to thc flow dividcr and cap off thc fitting
in the fucl injcctoi. Movc the controls to thc full throtrlc and full rich position and turn on the bodstcr pump. lf any
fucl is observed coming out of thc injcctor, this indicatcs that therc is a center body scal leaking. Sincc this is part of
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thc regulator syrtcm thc mcchrnic mry not mrtc thc nccctssry rsprin, but must rcrnoyc thc injcctor from thc enginc
and scnd it to en overhaul fecility for rcconditloniry end rccrlibration.

ln addition to a rough shutdown, the codne mry dirplay somc other symptoms that may indicate that therc is r
ccnter lody rcal lcak. Somc of thcsc indiceton rrc:

Thc cnginc is rich at idlc and low powcr rcttiojl, or the pilot has to rctard thc mixturc control upon flarc-out and
lending to prcvcrt thc cngine from bccomint too rich end stopping, or if thc mcchanic h8s to adjust thc idlc mixturc
lcan cvery fcw days or weeks bccaurc it her driftcd rictr. Erch of thcsc symptoms indicatc a drift to thc rich sidc and
may bc warning you of an intcrnal lcak in your injector.

Another area whcre problems may bc cncountaed in the fucl injector is the posibility of scores on the main meter
jct and rotating plate asscmbly. Any scor6 in this uee m8y bc rcmoved by lspping the main meter jct and rotating
platc on a good lap plate using a mild abrasivc. Thc final rcpair should be madc by lapping thc jct and platc togcthcr.
When all scores are removcd, clean thoroughly and rcassanblc thc injcctor. An indication that thc main mctcr jct is
scored would bc a rich idlc mixturc, and by rdjustiry thc mixturc control lcan, thc mcchanic could get a satisfactory
idlc, but whcn thc cnginc was accclcrucd, it would rtumble and not accclcratc smoothly.

If thcrc is any occasion whcn the fud injcctor idlc mixturc edjusting whcct has bcen turncd to its limit, cithcr rich
or lean, and thc idlc is not ratirfactory, thc linkrgc bawern thc eir valve and thc fucl valve on thc injcctor may bc
rcmovcd and thc idlc mixture adjurting whcct poritioncd back to thc ccntcr of its travcl. Prior ro rcmoving thc linkgac
from thc injcctor, measurc thc ovcrdl lcasth of thc tinkagc. This must bc thc samc aftcr rcpositioning the whcel back
on center u it was bcfore rcmoving it from thc injcctor. After thc lcngth of the linkage has been cstablishcd, edjust the
whcel back to ceater of travel by backiry one cnd of the linkagc rssembly our half thc distancc and adjusting thc othcr
cnd of thc linkagc in until you comc up with thc sarnc overalt lco$h you had prior to removing it from thc injcctor.
Aftcr thc linkagc is adjustcd, asscrnblc thc injcctor, making surc to instnll the pins, wave washers and cottcr keys cor-
rectly.

If thc fucl flow gagc suddcnly shows an incrcasc in flow, thc first thing to do is check for a pluggcd or partially
pluggcd fuel nozzlc. Thc procedure for doing this is rs follows:

Disconnect the fucl lincs and rcmove thc nozzles from thc cylindcrs. Then attach thc nozzlcs to thc fucl lincs and
direct thc nozzles into bottlcs of cqual sizc. Baby food jar or cokc bottlcs work very wcll. Movc thc throtttc and mix-
ture controls t^ull forward and turn o; thcQoostcr pg;np. Fill thc bottlcs approximatcly onc-half full. Turn off thc
boostr{ pump'.q.nd,rctard thc throttlc ipd m!-iqrre. Rdrgovc the bottles from the enginc and sct them on a tablc or orhcr
flat $urfacc. A/visual chcck of the foh contcnts in thc bottlcs will tcll you which nozzle is plugged. NOTE: (Whilc
flowing fucl'into thc bottles, chcck cach nozzlc to makc surc all of thc fucl is coming out of thc Aisctrargcr cnd of thc
nozzle ia a solid stream approximately thc size of thc lcad in a mechanical pcncil and not some fuel coming out of the
air bleed hole). Aftcr locating thc pluggcd nozzte, it can bc clcaned in U.n.X. or acetone and blown out with com-
pressed air. lf a thorough clcaning fails to remove thc dirt, thc nozzle will havc rto be rcplaced. prior to replacing the
nozzle, check thc fucl linc to be surc someone didn't use a primcr line for a fuel line. Primer lines are smaller on the in-
side diameter, and will give a falsc reading on thc fucl flow gage. Also chcck the flow dividcr for obstructions. NOTE:
When cleaning fucl no,'les, fucl lines or flow dividcrs, ni"", un a small drill rcr a piece of wire.
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