Form Approved Electronic Tracking Number
: . OMB g’aﬁ’m . =
MAJOR REPAIR AND ALTERATION 120 For FAR Uss Oty -

(Airframe, Powerplant, Propeller, or Appllance)

such violation. (49 U.S.C. §46301(a))

INSTRUCTIONS: Print or type all entrles. See Tille 14 CFR §43
Instructions and disposition of this form. This report Is required by

.9, Part 43 Appendix B, end AC 43.9-1 (o
law (49 U.S.C. §44701). Fallure to report can

r subsequent revision thereof) for
restilt In a civil panalty for each

/ Natonality and Registration Mark Serlal No.,
,. USA N9456P , 24-4974
' Make = Model Series

Piper PA-24-260
Name (As shown on registration certificats) Address (As shown on %Istmilon certificats)
N9456P LLC adaress 5901 N. Grand Canyon Dr.

2. Owner . City j sate NV

89149 . county USA
L= : i o8 3. For FAA Use Only B T
| (s €1a/hesation dntfied hereln complies with e o \ 2.0
agpieable sirworthiness. requircments and j$: approved for % 12 i - =
the gbove deserlbed aircraft;: subject to conformity inspection AR ar 9
& 1 porson guthorized in FAR 43, Sectica &.1. ) '
o4
b | ETIIEN msoector @;g‘?ZML :
UAE722 M e I Ay s DO
[ atwe - ] . ! 5. Unit Identlfication
[ Repair_| Aterston | unit | Make : Model ] Serial No.

D77 ’ AIRFRAME I (As described in Item 1 above)

O I O POWERPLANYI .

(| I [J |PROPELLER ]

— — e - = .
% | | APPLIANCE [Manufacmrsr =

6. Conformity Statement

A. Agency’s Name and Address -

B. Kind of Agency

Neme _Dwight Braunberager

Y| U.S Certificated Mechanic

I Manufacturer

aadress 340 N. Phyllis St

Forelgn Certificated Mechanic

cy LasVegas sue NV Certificated Repair Station
zp 89110 _ cauny USA Certificated Malntenance Organization 3§631 16

C. Certificate No. = -

D. | certify that the repair and/or alteration made to the unli(s) identified in item 5 above and described on the reverse or attachments hereto
have been made In accordance with the requirements of Part 43 of the U.S. Federal Aviation Regulations and that the information

fumished herein Is true and comect to tha best of my knowledge.

Signature/Date of Authorized Individual

Ext:rld(e:c'i: ’;ange fusl:
r Part 43
e U w/muimw’) /3~ —1E

7. Appfoval for Return to Service

Pursuant to the authority given persons; specified below, the unit Identifled In item 5 was Inspected In the manner prescrii)ed by the

Administrator of the Federal Aviation Administration and Is

[] Approved ~ [] Rejected

Persons Approved by Canadlan

Malntenanca Organization

Depariment of Transport

[ ! FAA Fit, Standards

| Inspector I } Manufacturer
Y =

B
F I FAA Deslgnes I IRepalrStaﬂon X

omh -
Inspection Authorization ther (Specify)

Slana?relDat@hoﬂ

Certificate or h
esignation No.

Y5IFY? 1A

o

 Individual

Loz

FAA Form 337 (10-06)
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NOTICE

ered in the appro
ty with the 8PP

priale aircraft record. An alteration must be
Bss requiremen'r.s.

lion changes shall be ent
icable alrworthin

r operating lImita
us alteratlons lo assureé continued conformi

Weight and balance ©
compatible with all previo

Nationality and Registralion Mark Date
avlonics package.

8. Description of Work Accomplished
o document installation of 8 complele new

The purpose of this form 337 Is t

Removed two Narco MK 12B VHF NacComs, Two TI2 MP-12A1 Power #
Glideslope Recelver. Removed Glideslope antenna. Removed one Narco VOA-40 Nav Con
Indlcator. Removed one vP-22 B1 Narcomaster Audio Panel an

ns-Cal Industries

one VOA-50 Nav Converter
Narcomaster Audlo Panel. Removed Narco AT-50 Transponder. Removed Tra
ed King KA-25 Isolation Amplifier. Removed Piper PM-1 Marker Beacon

altitude Encoder. RemoV!
Antenna/Receiver. Also removed all associated wire harnesses.

Installed PS Engineering PMA7000B Audio Pa
780-0005. Installed Comant CI-102 Marker Beacon Ant
Garmin GNS 430 GPS-Nav-Com In accordance with Gar

was provided. ICAis on condition. Installed Garmin GA- i
Installed Apollo SL-60 GPS-Com in acgordagbé.with_l?«_pbllo‘Insl@u
dance wﬂh;Garmin'I_'ngall_ '

Manual 190-00094-00.

01. FAA approved FMS was provided. Installed Garmin A-33 GPS antenna’in accor T '
Manual 560-0949-01. Installed King KN-62 DME in accordance with King Ir'\L"tdllManuél'006-00144-0006.' e
Installed Apollo MX-20 MFD in accordance wilh Apollo Install Manul 560-1025-08. This installation is in

accordance with STC SA02154AK and this aircraft Is tisted on the AML. FMS 560-1032-05 and ICA 560-1 048- e
00 were provided. Installed Garmin GTX-327 Transponder in accordanc&with-Gannin'I'nis'taﬂ Manual 190-- - —-- (>
00187-02. Installed Trans-Cal Indusiries SSD120-30N Altitude Encoder in accordance with TCI Install Manual
882188, Certification will need fo be complled with. Installed JPI Instruments EDM-830 Engine Monitoring
System [n accordance with JPI Install Manual Report 103. This installation is in compliance with STC

5A2586NM and this aircraft is listed on the AML.

and one UGR-2
verter |ndicator,
d one VP-22A2
D120-P2-T

Audia Units,

with PS Engineering Install Manual 200-

enna in accordance with AC 43.13-2B. Installed

min Install Manual 190-00140-02- FAA approved FMS.« | -

56 GPS Antenna in accordance with.Garmin install’ =
or A Maunal 560-0957- .

nel in accordance

minum. The panel was mounted using the existing

t the top of the radio stack. Circuit protection is

f the copllots panel and labeled "AUDIO". The

t Jack is mounted with the copllots Mic and

panel from 2024T3x0.090 alu
00B Audlo Panel Is mounied a

provided by a 5 amp clrcuit breaker located at the bottom 0

Intercom is a 6 place system with 2 muslc Input jacks. Music 1 inpu
Phone Jacks. Music 2 input jack Is mounted with the left forward pax Mic and Phone jacks. A switch above the

radio stack In "ALL" position allaws all positlons to hear music [nput one or In the "SPL
: |T position Pax to h
music input two and crew lo hear muslc Input one. The Marker Beacon antenna input is connected to the g:r
102 Marker Be_acon antenna mounted on the bottom of the fuselage at statlon 144, The GNS 430
GPS/NavCom is mounted below the PMA7000B. Circult protectlon for the Com seclion Is provided by a 10
amp clrcult breaker located at the bottom of the copllols Clrcuit prolectio!:\ for the

panel and labeled "Com 1"
Ihrgvlagc:: GPS sectm?s is provided by a 5 amp circuit breaker located at the bottom of the copllots panel and
1383 :lo [;Z?;h;ﬁ: ;u.f p‘LTse i?m!andN Nav audio input/outputs are connected to the PMA7000B Com 1 and Nav
. Analog Nav oulput and GPS/Nav annunciation is provided
a Garmin GI-106A mounted at 1he top Tl i isi B i ol b
ght of the pilots panel. This information | i
autopllot "NAV 1 - NAV 2" [nput selector swilch. Seri T e RO
. al data Nav Information s provided to the M

mt::gt?uc; ‘iar;sth: sllo:st?anel. The GPS antenna input Is connacted to the GA 56 GPS antenna ni(ouzm?n?; En to
orthe 1 mpu% > cosna:legm 3515 The Com antenna input Is connected to an existing Com antenna and the Nal:f
ed to the existing Nav Splitter. The Apallo MX 20 MFD Is mounted in the center of the

anp clrcult breaker located at the bottom of the copilots panel

pllots panel. Clrcuit protectlon is

provided by a 5

and labeled "MFD" '

o lnfcmh;l':gn. f;l::: ::X é(_)r;(acetves Navlgation information fram the GNS 430 via serial data bus and
0 327 transponder also vla serial data bus. The Apollo SL60 GPS/Com Is

mounted bel
located af lh:\:t:gzn?zfsl::o' Ci:llrcull protection for the Com section is provided by a 10 amp circult breaker
ovcwided by & 5 amp el t;:op I(oi.s panel and labeled "Com 2". Circuit protection for the GPS saction Is
el el st tr:a er located at the bottom of the copliots panel and labeled “GPS 2°. A
nputoutputs ere connecle:t ?hmdio slack annunclates the SL 60 mode, "PTK or MSG". Cam auc.lio "
KI205 Nav Indlcator frotte ;b :a PMA7000B Com 2 audlo input/outputs. The GPS Nav.oul ul drives a Kl
NAV 2" Input selector swilch T: og the GI-106A. This Informalion Is also provided o the au[:o llot "NAV 1ng
the fusefage at siation 103 v The PS anlenna Input Is connecled to a A-33 GPS antenna ma ; ted -
DME is mounted below lhe. S.L 309 Com antenna Input Is connected to an existing Com ante - ?’hor;(:\j'p >
boliom of the copilots panel and Ia Circult protection Is provided by a 10 amp clrcuit break located a ”
data bus. the audio output Is nd labeled "OME". DME frequency can be controlled b lha gl;qgc:md ey
comnected to the existing DMI;:;T:E:;? t%geGgg%;;diu input of the PMA7000B. %he:ntenna?gp‘ﬂls[:mal
. transpondear Is mounted below the KN 62. Circuit

Fabricated a new pilots
factory mounts. The PMAT70

:l ):t ] Additional Sheets Are Attached

Scanned with CamScanner



8. Description of Work Accomplished

USA N9456P

Nationality and Registration Mark Date
protection Is provided by a 5 amp circult breaker located at the bottor of the copliots panel and labeled
"Xponder”. The altitude Input Is provided by the TCI SSD120-30N mounted behind the copilots panel at station
59.5. The antenna Input is connected to the existing transponder antenna. Installed JPI EDM 830 Engine
Monitoring System in the copilots panel. Circuit protection is provided by a 2 amp circuit breaker located at the
bottom of the copllots panel and labeled "JPI". The EGT, CHT, OAT, OIL Temp, OIL Pressure, TIT, MAP, FF and
RPM sensors were all installed. Serial data navigation information is also recelved from the GNS 430. The

EGT - FF switch Is mounted above the radio stack.

An elactrical load evaluation was performed and was found to present no additional load beyond the

previously installed equipment.
Replaced the pilots coll cord and PTT switch, rewiring the pitch trim and PTT. Installed PTT switch on the
copilots yoke.

rspeed Indicator, Tumn Coordinator, Attitude Gyro,
The light rings are connected to the existing lighting
Manifald Pressure indicator

Installed Nulite light rings on the pilots panel for the Al
Directional Gyro, Altimeter and Vertical Speed indicator.
bus. Light rings were also installed In the copilots panel for the RPM Indicator,

and Suction Gage.
All work performed in accordance with AC 43.13-1B.

The aircraft Equipment List was revised. Aircraft will be weighed before airworthiness release.
Transponder and pitot-static system need to be certified.

[ ] Additional Sheets Are Attlached
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. Form Approved
MAJOR REPAIR AND ALTERATION OMB No. 21::0:‘\2: —
L L oo (Airframe, Powerplant, ?ropellar, or Appliance) B stenor
Federal Aviation
and AC 43.9-1 (or subsequent revision thereaf) for instructions

UCTIONS: Print or type all entries. See FAR
i form. This report is required by I

43.9, FAR 43 Appendix B,

aw (48 U.S.C. 1421). Fallure to report can result In a civil penatlty not to exceed $1,000

?c:dagm such vgamh?n (Section 801 Federal Aviation Act 19858)
Model
g?ke r PA24-250 ) B} _
1. Alrorol: Ses: No. = Nationality and Registration Mark
24-3136 N7905P
Name (As shown certifica ‘Address (As shown on registration certificate)
I (A‘j' Lf."cmgmm ) 3651 Lindell Rd. Box D367 La Vegas
2. Owner Eagle View, -
_ 3. For FAA Use Only ] . _
4. Unit Identification 5. Type
Unit ] Makei Model Serial No. Repair Alteration
n
AIRFRAME _(As described in item 1 above)— X
_
PROPELLER
Type ¥ -
- y
APPLIANCE Ma? o M
I

6. Conformity Statement

A. Agency’s Naﬁe and Address - IB. Kind of Agency C. Certificate No. I
Lee Streling ) - I '® Ju.s. Certificated Mechanic
2877 Shadowwolf Dr. [ C7 [ Foreign Certifcated Mechanic 563134557
83616 O | Certificated Repair Station
O |Manufacturer B

have been made in accordance

D. | certify that the repair and/or aI‘teraﬁoT made to the unit(s) identified in item 4 above and described on the reverse or attachments hereto
with the requirements of Part 43 of the U.S. Federal Aviation Regulations and that the information fumished

herein is true and cofrect to the best of my knowledge.

Date
12-4-2012

STgnature of A

—

PRl S { .
N (8 ST, sAre
7. Approval for Retum to Service —7~ _~ -~/

Pursuant to the authority given persons specified belothheiunit identified in item 4 was Inspected in l!é‘ﬁnner prescribed by the

Administrator of the Federal Aviation Administration and Is D APPROVED D REJECTED
FAA FIt Standards Manufacturer Inspeci izati Other (Speci T
. £ % peclion Authorization (Specify)
FAA Designee Repair Station Person Approved by Transport
Canada Airworthiness Group 1
Date of Approval or Rejection Certificate or Signature of Authorized Individual
Designation No.

FAA Form 337 (12-88)

‘ T -
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NOTICE

Welght and balance or operating limitation changes shall be entered in the appropriate aircraft record. An alteration must be
compatible with all previous alterations to assure continued conformity with the applicable alrworthiness requirements.

8. Description of Work Accomplished
(If more space is required, attach additional sheets. Identify with aircraft nationality and registration mark and date work completed.)

N7905P 12/4/2012 AFTT 6461.80 SN 24-3136
Complete removal of the following items:

Part # wt.
Adf IND 1088A 1.5Ib
NAV/IND NAV-11 3.5Ib
Marker CN40C 1.0lb
Com NARCO COM 11-A 3.0lb
TRANSPONDER AT50A 2.3b
ADF TUNER 5814 5.0lb
LORAN 800 3.0b
A.D.F. ANTENNA 108813 1.5b
AUDIO PANEL A-8101 1.2Ib
ENCDDER AR500 101b

The Following avionic alterations and installations have been accomplished in accordace with the manufacture’s installation documents. FAA
AC 20-138, appenddix 1, procedures for obtaining FAA approval for VFR operation by FAA Form 337 for follow-on GPS equipment installation,
specifically section 1, follow-on GPS equipment instaliation VFR use only, and FAA AC 43:13-1B, chapter 11 all sections, and FAA FAR AC
43:13-2A, chapters 2 and 3 Equipment mounted to airframe in accordance with manufacture's installions manual and/or AC 43;12-1B chapter
4 sections 4, chapter 7 sections 1 and Piper Standard Practice Manual. Note that all circuit breaker used during installation are P/N:7277-2-
x.,"X represents the number that corresponds with the amperage of that circuit breaker. RG142 coaxial cable used for installation. All
©0,,unicatiom wiring are is 22 gauge double or triple twist shielded. Avionics buss feed is 10 gauge wire. Power wires for communications are
18 gauge. Radio power wires are 20 gauge.

The Following avionics have been installed and interface:

Installed PN Cc/B Manual Referance
GARMIN GNS 430 GPS-NAV-COM 011-00-490-00 2EA. 5 AMP 190-00356-02REV.F
GARMIN GTX327 TRANSPONDER 01100-280-00 5AMP 190-00187-02REV.F
APOLLO SL 30 NAVCOM—————— 430-6040-300 1EA 2AMP 1EA-5AMP 5172-0007-02REV.B
MA 7000B AUDIO PANEL PMA 7000M-S 2AMP 200-066-003REV.F
MX20DISPLAY 4300270500 5AMP 2170-0002-001
ENCODER A-30-8 1AMP ACKA30-8REV.4
GARMIN 91-106 CDI IND. 0663039-00 1AMP 7010561 REV.O

KING NAV IND KI 206-066-3039-00 1AMP 0664001-001REV.C
AMERKING 14TO 28 VDCINVERT AK 550 15AMP 066-02491-001REV.B

Wiring and antenna co-ax selections, where not specified in the approved data or installation manuals, have been made in accordance with
FAA GAR AC 43:13-1B, chapter 41 sections 6-17, and FAA FAR AC 43:13-2A, chapters 2 and 3. Avionic hamesses, electrical hamesses and
antennas haye been installed in accordance with FAA FAR AC 43:13-1B, chapter 11 sections 6-17, and FAA FAR AC 43:13-2A, chapters
2and 3. The installation recorded above are to be inspected as per the applicable manufacturer's supplied information and FAA 'FAR
43,appendix D, as per the requirements of instruction for continued airworthiness at subsequent annual inspections. physical weight and
balance perforrped and equipment list updated. Aircraft electrical load analysis completed, System does not exceed 80% of rated load. Al
systems operational checks good the installation does not conflict with any previously installed modifications or alterations.E.M.|. Test

ggmed LAW. Til Documents N97RE221 REV.A Continuing Airworthiness 1.A.W.B.H.T. Generl Inspection Statement Ok To Return To

= END- B

Q Additional Sheets Are Attached

U.S.GPO:1989-0-663-171
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: N Und Sows of Ameris -
Deportment of Transportation —Federal Avation Administration

. Supplemental Type Certificate
. o M vvs SA2B50CE .

o Shivertfoonty dsed s, Nebco Alrcraft. -
! . : Route 4, Box 13A
' Newton, KS 67114

. M%M&W”maﬂd 3 _’(_z{‘, Civil Air
5%%ud‘45nﬁ effective May 15, 1958, Anéndnenta 3=] through 3-8 and Paragraph 3.705(a)
of Amgndment 3-7 ) . L . | .

%./M—.f%}.% A1EA - .
. Mher biper .
' ' ' Mokil:  PA-30, PA-39 '
J&Zﬁnfhﬂnv?45y~ L7/ R : Installation of a Webco door latch kit per Webco
Alrcrart arauln;=blst 30-101, dated August 29, 1989, and Door Latch Kit -
Installation lnstructlpns WDL INSTR. #001, dated October 5, 1989, or later approved

revisions. .

- . )
- ' . '

of these airplaneq on which othepr approved modifications are jncorﬁorated. unless it
Is determined that the Interrelationship between this change and any of those other '
Previously Incorporated approved modifications will not introduce any adverse effect

upon the alrworthipess of that aircrart,
[}

ﬂi-ta&fm lo.andfn deAhorden yé &-#V{:%.da. Hodasr %ﬁ%nw/ﬁ//m&-.&t%(aﬁ/m

" -%’4{#/&‘43-—.' AUguat 29'- 1089 gamter o ..’/:'&‘”l'l‘mﬂ/n'.
'-%ﬂ-/m.' OIOtOPUI' 27, 1989 .’/aﬁo'”ww!‘f/.'

Ly direction of L emimistoatins

B ‘(Signature) - o
Lawrence A, Herron, Manager
Wichita Alrcrart Certification Office
. (Title) . .
Any alteration of thiy certificale 1y punishable by a fing of nol exceeding $1,000, or imprisanment nol u:?ﬂﬁag 3 years, or batA,
TAis certificate may be transferred in sccardance with FAR2L.02, "

PAA Foua 811023 [10-49)

3 Scanned with CamScanner
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Hnieed Seaes of Sneica - _
Beparmment of Transportation —Federal Qbiacion Sdminiscracion.

Sugplemental Tpe Certificate
a Newndor sassasw

.Z?:m-gdafq Lsuedl> Mitchell Industries, Inc. dba
EDO-AIRE MITCHELL

P. O. Box 610
Mineral Wells, Texas 76067

\@?M
Cpiniad Bodsct —TopoboortilestoNMombom:  1A15 and ATEA
Aoks:  Piper
Aodid:  PA-24-250, PA-24-260, and PA-20

Lesoniplion o Fpr Do : Installadon of Mitchell Autematic Flight System Modsl AK220
consistng of Certury Hi' Autepilot with cpdonal automatic Pitch Trim, Autcmadc Aileren stabilizer
and racio Coupler in accardance with Bulletn No. 322 Fevision 3, dated 12-18-33. Irstailaticn of
CGlida Slepe Coupler in accordanca with Bulletin No. 365, dated 9-13-67. Installation of Mitchell
Raclio Coupler Model 1C388-3 per Bulletin No. 611, Revision 1, dated 4-16-74 and Mastar Drawing
Lizt Mo, 87A708, Revision A, dated 4-16-74,

A : (B it Lioms
1. Miz=Reil Industies, Inc. FAA Approved Placard 134322220 required with Century [l installatio:
2. Miwhell Incustries, Inc. FAA Approved Placard 13A343-220 required with Swbilizzr instaliation,

3. FAA Approved Autopilot Flight Manual Supplement dzm=d 4-16-74, PNB8S168, is required
for Mitcheil Racio Coupler Madal 1C388-3.

:—?_: ’/,-./.:. ,.4;..52.

Lo fspplcatiom: My 27, 1963 Daterisaund: 9[7/86; 2/7/69; 1/26/70; 4/16/74
Revision 4

ggéff.‘u‘m: June 24, 1968 -@A&v.-uunaéa/.'

) .@‘;’/Z/D,vl/’“" L he f'é/)rwm‘;-a o

& ~ %Z&;-,-J

(Srg-huaw)
Don P, Watson
Acting Chief, Enqginzering and Manufacturing Branch
- (Title)

27 altaration of this certificate i punithable by a fine of not exceeding 51,000, or imprisanment not exceeding 3 years, or bath.

FAA Foam 8110-2(10-48) ) . " Thix tn.‘!ﬁra;a may be lransferred in accordance with FAR 2).47.

e - Scanned with CamScanner



Hniced States of America
Deparement of Wreansportation —Federal Aviation Administration

Supplemental Type Certificate

il BOGERT AVIATION
erridere srzsrum Rt. 1 Box 1676

Sis centifoonts aswedd t» BOBETt Aviation Prosser, WA 99350

candZ w.éﬂ:&%«-tl@nf@g-}vﬁ{aé;/io.a‘d?ﬂr)ﬂrmﬂo«xby;/mwaﬁclzm%mﬁn&&’ndl@:w{ < Loorid
M@W&mmmaé{o4wm«?mkmm aﬂ»& ® %&

*
Popeslationa B
cﬁizb,,/gzaéw;__J?’ -é;,64;m2v45;u4*4 ¥  *See attached FAA Approved Model List
e % (AML) No. SA3531NM for list of approved
Ak airplane models and applicable
Model: * airworthiness regulations.

*

f%iuwyhﬁnvgf%gkogﬁdguvé&h?{w: Installation of copper electrical cables in accordance
with Bogert Aviation Insta ation Instructions as listed on AML No. SA3531NM, or later
FAA approved revision.

_zﬁnaz&»n¢zuuzziquéan¢: Approval of this change in type design applies to the above
model aircraft only. This approval should not be extended to aircraft of this model on

that the relationship between this change and any of those other previously approved
modifications, including changes in type design, will introduce no adverse effect upon
the airworthiness of that aircraft. A copy of this Certificate and FAA Approved Model
List (AML) No. SA3531NM amended April 10, 1989, or later FAA approved revision, must be
maintained as part of the permanent records for the modified aircraft.
JJ{&WMA Wm ff&&uw/dw e dasa /Zmefw lakad?, AEERL LI 72 .gﬁ(/_ufn Y

Mﬂé’dddﬂ/&(ﬂéﬂ{ﬂ‘!‘ﬂ&d{ﬂa‘ é)‘mt%’m/t.{"’v‘é@#%{md /a/\/d/{cd /;,o A( -':’z/}u(rnd)(lvl/f-r ‘7/0{0
Fodirad Sloiativns Abiminis oation,

Giate offspplivation : May 27, 1986 Sate missurd:
94/14 -;'.‘l_l..nan(z. July 1 5 y 1986 _’/aﬁ If/f‘lll(/l'(/-. April 10 ? 1 989

-.%f}f-a/cfrer/;}-n 4//4( -.(%l/rn e lreler

Rk ST S S T
(Signature )
Acting Assistant Manager, Seattle
Aircraft Certification Office
tTuled _
Any alteration of this certificate 15 punishable by a fine af not cxcecding S1000, or {mprizoniment not excecding 3 Jean, hath.

This : - . . 247
s cerfific wuferred in accordunce renth AR 21,
FAA Fowa 811027 (10-40) h L4 f!ﬁ ale may be tran f
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vl So o Anericy
Brpartment of Wransportation —Federa Avlation Administration

5upplzm_tntal Type Certificate
- | ‘M SA2B49CE o

s, e
u@&%@&d/, Webco Alrcraft -
_ ; ' Route 4, Box 134
. Newton, Ks @7114

“ : &Wm&% 3 %2{0 Civil Air
% effective November 1, 1949, Amendments' 3-1 through 3-2
. o <,
a?ﬂ-/%“@.m 1A15
.M: Piper
Aol PA-24, PA-24-250, -260 ang -400

¢/ ."'?,"aj_af“-@“y'v' : Installation of a Webco door latch kit per Webco
Alrcraft frawing”List o 30-101

» dated August 29, 1989, and Door Latch Kit
Installation Instruct_ions WDL INSTR. #001,

dated October §, 1989, op later approved
revisions,

MMMM The approval of this change in type ,
the basic aircraft models listed and should not be extended to qther specific nodels
of these airplanes on which other ‘#ppProved modifications are ineorporated, unlews it
Is determined that the interrelatiohﬁﬁfv between this change and any of those .othet

previously incorporated approved modiffoations will not Introduce any adverse effact
upon the airworthiness of that aircraft. . N

%Mfmfo,ang{f/‘odf#cv/ny&&:aMMMﬁWwW/A&JNmM&»%{MJM
m/aufww.opo él‘fru'ﬂa&'ooymm.d MM/‘;&M‘ .%’uhé &w/u-yf“o
y‘ {%5%‘5,“"“

Dints ofispplication: August 29, 1989 o Yale wisseued!:
Datsofisuance:  October 27, 1989 Yate armenddio:

'%’%'ra\/z':—u (/ He.. f‘z{”v endslrales

: (Signature)
Lawrefice A. Herron, Manager

" tion Offlce

’ ~(Title) :
] impri ¢ nol exceeding 3 years, or both.
; ] ] ] shable b ne of not exceeding §1,000, or imprisonmen :
Any ahmxf:on of this certificate is punishable by a fine of e T

- FAA Foms 8110-2(10-48)

Scanned with CamScanner




k3 | sinicrd States of Anerica
—federal Aviation Administration

Pepartment of Transportation —F. :
Supplemental Thpe Certificate
. barribor SA2549CE

OF s sihonts csdeced ls  Webco Alrcraft
./-A&Mfa&; ' ‘Route 4, Box 13A
Newton, KS 67114
M.%A&Wm&%ﬂ%ﬁﬁfo ; ,MJMM:AMMMW '
3 4¢QZa civil Air

Rputations:  effective November 1, 1949, Amendments 3-1 through 3-2
Bepinat Roclsct—Jpgpe CorlificaloNiamdbon: ~ 1A15
Mako: '+ Plper
Modd- ' PA-24, PA=24-250, -260 and -400
{
Installation of a Webco door latch kit per Webco

') g P S G, - .
reraft Orawing”List 2430-101, dated August 29, 1989, and Door Latch Kit

Installation Instructions WDL INSTR. #001, dated October 5, 1989, or later approved

revisions.

t

The approval of this change in type design applies only to

the basic aircraft models listed and should not be extended to other specific models
of these airplanes on which other approved modifications are incorporated, unless it

is determined that the interrelationship between this change and any of those other

previously incorporated approved modifications will not introduce any adverse effect

upon the airworthiness of that aircraft.

'5?_4 f Aoiation Hdircniadralion
Dhate ofupplications:  August 29, 1989 ot missvied':
_f/ IA': hulwlu?{v/ .

Gnteof issamce : October 27, 1989
Ry ddivection of the loneinés tralon

M?d%«w«—

( Signature)

Herron, Manager .
craft C fication Office _

(Title)

Lawrence A,

A lterali s . P .
ny a :ra.mn of this certificate is punishable by a fine of not exceeding 81 1000, or imprisonment not exceeding 3 years, or both.
This certificate may be Iransfersed in accordance with FARJTI.".

FAA Foan 8110-2(10-48)

/,
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— e —

Unird Stores of America

Department of ‘Imnsportqdon

Supplemental

~federal QAviation Administracion

Tupe Certificate
Aorridior

A . . ‘

. .ﬂaar/MMA. o Hebcq ‘Alrcraft: .

. : Route 4, Box 13a
Newton, KS 67114

SA2550CE

: MMW,MMM.&MM&W&MM 3 9/,&(0 . Civil Air

Mhﬂ

of Amendment 3-7
Apinal Bt S oo e i ]
. .

effectlive May 15, 1956, Amendments 3-1 throughls-e and Paragraph 3[703(n)

Plper! _
PA-30, PA-39

. f“:""{yy“g 5 '%: ~ Installation of a'Webco ‘door latch kit per Webco
Alrcraft frawing’List 30-101, dated August 29, 1989, .and Door Latch Kit -

Installation Instructlions WDL INSTR. #001, dated October 5, 1989, or later approved

revisions.

-.6/7 d'-.r,ﬁ-/%«:a loandlif ﬁA(W(br/f'n fuﬁ la-aehicA. aa.. é{a/u.h.l / "’W revalaha l//-"(-ﬂwl:n-‘ ) »%(/-MZ P
‘ MW%W»»& &W&éw‘dcwa &A/Mjfﬂ{o -fﬂu nddraten 7{“’

._ Ghotsfapplication: August 29, 1989 ..

Yale ofisssancs:  October 27, 1989

€

- Yate misssied:.
Yate amwended': & !
Py dircclion of Ke SHdoniinis brator " ‘&

Lawrence A. Herron, Manager
Wichita Alrcraft Certification Office
(Title)

‘ o - o ding 3 years, or both.
Any alleration of this certificale is punishable by a fine of not ¢xceeding 51,000, or imprisonment nol exceeding 3 y: =

TAA fous B110-2 (10-40)

TAis certificate may be transferred in accerdance with FAR 21.47.

£A 5
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" S”i;;’i ;Lz‘lrm Elecironic Tracking Numbes
.

it MAJOR REPAIR AND ALTERATION o FRRUss Ooly

of Transportabon (Alrframe, Powerplant, Propeller, or Appllance)

Federsl Aviation .

Adminletration

INSTRUCTIONS: Print or type all entries. See Title 14 CFR §43.0, Part 43 Appendix B, and AC 43.8-1 (or subsequent revision thereof) for
Instructions and disposition of this farm. Thia report Is required by law (49 U.S5.C. §44701). Faliura to report can result in a civil penalty for each

such violation. (49 U.S.C. §46301(a))
Nationality and Registration Mark Senpl No,
N 7905 P o | PAR4-3136
1. Arcra®  (Nfake - T Model 5 Beries
Fiper PARY -R&50O 50
Name (As shown on registration car?i'ﬂ'cate) Address (As shown on registration certificate)
Addrass
2. Owner City State
Zip Country
— 3. For FAA Use Only - _
4. Type - 5. Unit identification
Repair Alteration Unit Mzke Model Serial No.
[:] I‘_‘] AIRFRAME (As described in item 1 above)
il O POWERPLANT]

d S J—

! O [J |PROPELLER )

- Tm = ———

! D D APPLIANCE arcTaciorar

o 6. Conformity Statement

A. Agency's Name and Address o B. Kind of Agency N
Name X! U.S.Certificated Mechanic | Manufacturer =
Address — Foreign Certificated Mechanic C. Certificate No. /459 ¥4 9
Ccry State Certificated Repair Station
29 Country Certificated Maintenance Organization B

D. [ certify that the repair and/or alterstion made to the unit(s) Identified in item 5 above and described on th; reverse or attachments hereto
hava been made in accordance with the requirements of Part 43 of the U.S. Federal Aviation Regulations and that the information
fumished herein is frue and comrect to the best of my knowledge.

%TR%
¢z

Extended range fuel Signature/Da:
per 14 CFR Part 43 D
App. B

s

7. Approval for Retumn to Service

Pursuant to the authority glven persons specified below, the unit identified in ftem 5 was

inspected In the manner prescribed by the

(459849

Administrator of the Federal Aviation Administration and Is ) Approved []Rejected
FAA FH. Standard o P Approved by Canadian
7 Inspector ® “‘“‘“‘E‘”e"-w—‘« - | Maintenance Organization ﬁl:mt dTrlIns':lon
I Other (Specily,
FAA Deslgnee Repair Station % | !nspection Authorization ( )
Certificate or
Designation Na.

FAA Form 337 (10/06)

Signature/Date gf A odz@dfwm‘»\
N
(74

Page 1

Scanned with CamScanner



NOTICE

Weight and balance or operating limitation changas shall be entered in the appropriate aircraft record. An alteralio
compatible with all previous alteralions to assure continued conformity with the applicable alrwar;h'msns: rarqwmr:n’glfll:;.be

8. Description of Work Accomplished

(1! more spacs Is required, altach additional shests. Identify with eircral! nationality and registration mark and date work complated.)

/?ef/zcec/ rhe ar:'j:'ow./ ?ue..rr.f'ar- 2nd reju/afor wi ¥ _21,72.—,4,,;_2‘«,)
(70 Box /67/9() Say ﬁnﬁm'a) Tx 78R(6) 2/7eracTor .zm/re;:.r/zﬁr

/n aecordance with 7he)r STC SA 334 Sa). T Here azre so
SﬂMr'a/ Iustruations For Cahﬁ:!dec/ 2/')-11/47-7‘/“'31955, on// Jhe anave/

[
or /00 houy zp..r/uc?‘f;n .

/Vﬂ 7"4/#7 /:0//0“/5

[J Additional Sheets Ara Attached

#U.5, GOVERNMENT PRINTING OFFICE: 1992-769-012/60157
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e o | oo ?:%;};ﬁm“ Elecironic, Trackng Number
US Dorren MAJOR REPAIR AND ALTERATION T — Vo PRl Gy
tont astn -~ -~ (Alrframe, Powerplant, Propeller, or Appliance) ' -
INSTRUCTIONS: Print or type all entriea.

See Tils 14 CF } '
Instructions and disposition of this farm. Thi . R §43.0, Part 43 Appandix B, and AC 43,6-1

(0' luh"que"‘ revision UBIBO’) for
S report | Ll
p L} l!qull ed h! I.w (‘g u s

C. §44701). Fallure to report can result in a civil penalty for each
Nationality and ﬂauis!mﬂun Mark agal No. ‘
F‘ T Model Series
(per PARY -R50 250
Name (As shown on registration certificata) Address (As shown on registration certificate)
2. Owner . Aeldrens ‘ =
City State _
Zip Country ]
- 3. For FAA Use Only
4. Ty e _ 5. Unit identification
Repair N\emlin Unit Make Modet " Serial No.
D D AIRFRAME (As described in ltem 1 above) _

: D D POWERPLANT]

‘ O O |PROPELLER ' )

; Type

! APPLIANCE ==

O 1 Manufaclurer -

6. Conformity Statement _

A. Agency's Name and Address B. Kind of Agency —
e K| _U.S. Certificated Mechanic | Manufacturer
At | Foreign Certficated Mechanic C. Certificate No. /459 4 §
cry Birte Cartificated Repair Station
b Country Certificated M-‘munanoagmaninlion

D. [ certify that the repalr and/or alteratlon made to the unit(s) /dentified in item 5 above a:d described on the reverse or attachments hereto
have been mada In accordance with the requirements of Part 43 of the U.S. Federal Aviation Regulations and that the Infarmation
fumished herein is true and correct lo the bes! of my knowledge.

Exiended range fuel Signatureioa orized nasjoval
per 14 CFR Part 43 D
App. B ‘.
¥ 7. Approval for Retum to Service
Pursuant fo the authority given persons specified below, the unil identified In ilem 5 was Inspected In the manner prescribed by the
Administrator of the Federal Aviation Administration and s @Appmved DReiected
. Canad
TM FIt. Standards Manufacturer., {4, | Malntenance Organization l m;‘:ﬁ::n?;o;" 'an
nspector
BY P ] ] Other (Spacry)
FAA Designee Repair Station X Inspaction Authorization
Certificate or Signature/Dale gf Auhorize@ ndivid i
Designation Na. !
/#5934 9 Rf =
FAA Form 337 (10/06) v
Page 1
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NOTICE

Welght and balance or oparating lmitation change

$ shall be entored in the eppropriafe aircraft record, An alteration must ba
compalible with all previous slterations lo assure

continued conformity with the &pplicable alrworthiness requirements.

8. Description of Work Accomplished
(If more space Is required, attach sdditional sheefs. Identity with aircraft nationality and reglstration mark snd date work compleled.)

NEGDSF

Nallonality and Reglstration Mark Date

ANINLER Coprury tr pgre prior
TACW  Jpatillsih 2. 4 B o
EDo-MRr MITCHELL <70 54 6625w/
APDED  Approrel Aty F/%[?L Moarsiaf
§M7ﬂpfw +o alineiafr f/,/éyz Wanest .
A/(, wéd wt’fOcQ@Q E& hone W owte i
AvtaT; opo /44'(74 S 2t Fon . Mo

ﬂ//ég;m 5/0((/% Md/h)é-"/l—‘-aw, r:f)a
/ *79&?412»4 ane /\'ﬂzu/w ﬁ,% ConFiru el

N w0 e oy k
a LJo ) M% ',Z;\/éu_)sf

ﬁ:]Addmanal Sheets Are Attached

FAA Form 337 (10/06)
Page 2
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OWB No, 2120-0020
Exp. BA12014

Electrone Tracking Number

@
US Department
of Tran
Fedars| Aviation
Administration

MAJOR REPAIR AND ALTERATION
(Alrframe, Powerplant, Propeller,

or Appliance)

or FAA Use Only 3

and AC 43.8-1 (or subsaquent revisio

n thereof) for

a all entries, See

Titte 14 CFR §43.9, Part 43 Appendix B,

law (48 U.S.C. §44701).

Failure to report can result In a civil pe

nalty for each

CTIONS: Print or typ
::smjans and disposition of this farm. This regort Is required by
such violation. (49 U.S.C. §46301(a)) —
Nationaiity and Registration Mark PA 2 B~ 3 / 3 é
Arerat ?0:5 P — = fadel T Serles
1. Alre M';'Pef PARY-RE0 250
{ ] D
} rtificate,
Name (As shown on registration certificats) !::::iss (As shown on registration ¢é. )
2, Owner ciy State
.o Zip __________Cmn!:y
- e 3, For FAA Use Only _ — =
4, Type - 6. Unit Identification _
Repair P:\!era\lon Unh - Make Model o Serial No.
O O AIRFRAME {As described in Item 1 above) —
D E] POWERPLANT]
: . —
‘O [] |PROPELLER 7 -
f Type - -
! ’ APPLIANCE -
D E] Manufaciurer —
~ 6. Conformity Statement —

A. Agency’s Name and Address

B. Kind of Agency

% U.S. Certficated Mechanic

l Manufaciurer

Name

Foreign Certificated Mechanic

Address =
cry State Certificated Repar Station
2 Country - B Certificated Maintenance Organization

C. Cenliicale No, 145999 9

have been made In accordance with the requirements of
fumished hereln is true and correct to the best of my knowledge.

D. | certify that the repalr and/or alteration made ta the unit(s) identified in item 5 above and described on the reverse or attachments hereto
Part 43 of tha U.S. Federal Aviation Regulations and that the information

7. Approval for Retum to Service

Extended range fuel . Signature/Dat onzed ingivdual i
per 14 CFR Part 43
App. B Hl ‘. Wi

T

Pursuant to the authority glven

persons specified below, the unit Identified in item § was inspected In the manner prescribed by the

Administrator of the Federal Aviation Administration and is [Approved  []Rejected
N FI-';:A Nﬁiﬁundards Manufacturer._ {4.3. Maintenanca Organization L m;,:mﬁiﬁr‘ dan
FAA Designee Repair Station % | Inspection Authorization b
g:;::,:{; :rNu_ Signature/Date gf A WQU'WM‘»\ "
(459949 M « A2
FAA Form 337 (10/06) v

Page 1
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. Weight .
aorrpamsmnlpmubunrbn!bonsramum con

NOTICE

shall ba enlered in the appropriate alrcraft record. An alteration must be

balance rating Amitation changes
il ks tinued conformity with the applicable airworthiness requirements.

8. Deecription of Work Isdverd Mwmmnmmwmﬂﬂmwmﬂ“‘”

(W more apece i required,

A Webeo door leTeh [ifwas fnsteflec onder STZ
SA RE49CE Ju 2etordance with 74e Fornished Leor
Lateh K/F Tnstelletion Twstrucetions Cu/p}__ INSTR ""09/2

This doov /2Teh veavires ho .s,aecf'a./ Mdfn?z?"wc,’e or [nspedfions
ofher Than 7The normzl [0he or zunval inspections.

/l)& TL'/l Iluj Ft;//ﬂw.s

| Additonal Sheets Are Atimshad

*U.8.G.P.O. 1990-781-753

Scanned with CamScanner



5w No. 2120-0020 | Electronic Tracking Number

Exp. an1/2014
or FAAUse only
Q ‘ MAJOR REPAIR AND ALTERATION
gsw (Airframe, Pownrpllnt. Pmpgllgr. or Appllancn)
nt revision thereof) for
Part 43 Appendix B, and AC 43.9-1 (or subseque v
NS Print or type all eniries. e T 14 CFR $43.0 ort can result In a civil penalty for each
.'.’.iifﬂ?’ﬂ'fmsammm"é‘?’m form. This repart Is required by law (48 U.S.C. §44701). Fallure to rep
such violation. (48 U.S.C. §46301()) —
Natlonam7y?lnd %eﬂﬂzﬂﬂ"" Mark E’GA— ;Ul- ~5 / «36 yPara)
9; efes ~— ¢
7 odel a
e . [Faau-zso | w0 2Y80%
Name (As Shown on registration certificate) Address (As shown on mgfsffﬂﬁf{” certificate)
Address
2, Owner * City - - Stns
2p ~ Country
3. For FAAUsae Only -
G
4. Type 5. Unit Identification _
Repair | Alteration Unit Make Model ) Serial No.
| D AIRFRAME (As desaib_ed in Item 1 above)
D D POWERPLANT]
= e
O [J |PROPELLER !
Type waly
O] [] |APPUANCE e
6. Conformity Statement
A. Agency’s Name and Address B. Kind of Agency —
Neme : ‘ X[ U.S. Certificaled Mechanic | Manufacturer e
Address - | Foreign Certificated Mechanic C. Certificate No. /459 Tq. q
Chy State _ N | Cenificated Repalr Station .
Zp Counry - Centificated Maintenance Qrganization
D | certify thet the repair and/or alteration made to the ‘m]nlt(sj identified In item 5 above and described on the reverse or attachments hereto
A3 have been made in accordance with the requirements of Part 43 of the U.S. Federal Aviation Regulations and that the information
- H‘_ﬂ fumished herein is frue and carrect to the best of my knowledge. ’
Extended range fuel Signature/Date,of Adthorized Ingivdual ) 7
per 14 CFR Part 43 D '
App. B ) Y ( ‘
- il 7. Approval for Retum to Sarvice M
Pursuant to the authority given persons specified below, the unit Identified in item 5 was ins ibed by th
b y pected in the manner prescribed by the
Administrator of the Federal Avnay'un Administration and Is EAppmv&d EIRe]ected ) .
FM m Standards o ———— — = = &
- Inspector Manufacturer Malntenance Organization g:;?::\:mpp;ﬂﬂﬁ;" maan
' g Other (Specity}
: FAA Designee L_‘Repalr Station l f‘ )( inspection Authorization (
SEL'.‘S,?‘QL% o Signature/Date gT A or(zgdlw‘d — S
/459849 - -
FAA Form 337 (10/06) v

*
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3 ‘4 4,;’;

NOTICE ’
Weight and balance or operating limitation changes shall be entered In the eppropriate aircraft record. An alteration must be

compatible with il provious elterations lo assure continued conformily with the applicabis airworthiness requirements.

8. Description of Work Accomplished
(I more space Is required, attach additional sheefs. Identify with eircraft natlonality end ragistration mark and date work completed.)

Natlonality and Registration Mark, Date

,2:&'/[4//4 574‘!4/%7%/ Mo4‘££&;y<2‘# /:(J///%ﬁ/ i
STCFE j/{f’aoé/g/)f’/“ Ssned 4O %/)"257!" kaﬁl//!erc/twf
3756 25“-7% /M.OEF.O fac«Q/\ %aw/ﬁ ‘32743, 4//’ |
Waf/é a{we [ AW Zolﬂésﬁ J"/lﬂ.u( Nerohap 'S Maikf't/m”u});
/s 1 repor F#E 32 Aabed /1959%-/{ 499 e Ppes
Comfm/du I sori)ica mavusl apd tha B3 ~24 Weisht €

Bulgaca é}uﬂw+ fi5 & ammesrdeh ad fopo 7.

8

[JAdditional Sheets Are Attached

FAA Form 337 (10/06)

k5

Page 2
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e SR S

TNSTRUCTIONS: Print of type afl € s required by law (49 U.S.C. §4701

B No, 2120-0070 [Elecronic Tracking Number
Exp 83112014
AA Use Only -
TION =7
" AIR AND ALTERA _
- MAIOR & or Appliance)
5%% (Airframe, Powerplant, Propeller, PP ] f:)r
= bsequent revision therec
— : nies. See Title 14 CFR §43.9, Part 43 Appendix B, and AC 43,041 (or sul

). Fallure lo report can result In & civil penalty for each

This repal
nd disposttion of this farm.
o witation, (49 U.S.C. §46301(8) PN 2134
Nallonaty and Regisuatian Mark PA U~ S eries
N 7 7 ) \5‘ Madel )
1At (Wisia; PARY-RED 251
P‘ Fe,r‘ : Address (As shown on registration certificate)
Name (As shown on registration certificate) Addresa =
clry
o .
——
3. For FAA Use Only =
4, Type &. Unit Identification :
- ) * Sesial No.
Repalr AReration Unit Make :Mude\ -
B (As described in Item 1 above)
D D AIRFRAME "~ -
POWERPLANT]
: D D = — =
’ O [0 |PROPELLER
f Type
! APPLIANCE
) D D Manufacturer
- 6. Conformity Statement
A. Agency's Name and Address B. Kind of Agency
e ] U.S.Cedifcated Mechanle | Manufacturer
Agznas Foreign Certificated Mechanic C. Certificate No. /459 §4 9
= sae || Cenificated Repair Station
. Sty Certificated Maintenance Qrganization

D. loérlify that the repalr and/or alteration made to the unit(s) Identified in item 5 above@ d;:scn'bed on the reverse or attachments hereto
have been made In accordance with the requirements of Part 43 of the U.S, Federal Aviation Regulations and that the information
fumished herein is true and correct to the best of my knowledge.

Exiended range f\:)e| Slgnature/Da\ orized ingbydual

per 14 CFR Part 43 [-——!

App. B . -
v

7. Approval for Retum to Service

Pursuant to the authority glven persons sp_eciﬂed below, the unit identified in i i
Adminislra!ﬂ'oﬂho Federal Aviation Administration and Is g e

pected in the manner prescribed by the

— ‘ pQApproved  [T]Rejected
N fﬁpgbrsmndards N Manufacturer ,‘!:‘r,,! .| Maintenance Organization ';:':::n:m:’m;nw.n
FAA Designee Repair Station % | Inspection Authorization Other (Specily)
Gesgnaton o SaratureiDate 7 Augorzg maiv —
(459849 / “ @ &d&ﬁ‘\
FAA Form 337 (10/06) v

Page 1
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NOTICE

Weight and balance or operating limitation changes shall be entered In the appropriale aircraft record. An alleralion must be
compatible with all pravious alterations to assure continued conformity with the applicable alrworthiness requirements.

Descri Work Ished
. (r mgu ;10?:; ismqu?r:fﬂ,oamn;:;nhaddmnnl sheets. Identiy with alrcraft nallonaity and registration mark and date work complated.)

NZ7905 P

Nationality and Reglstration Mark Date

E@a/w!%& m"’F Y/ 5,2{ Wy DO S

o A é;“(pf Atkls 7%&‘}@ pzopag-s winPowS
v Aecoedipet witle ST 54 170G/

et ane no Specik Adhreetons i

ConFiived air wordl ineas ) m—% Hu annual o
[OO,R_/L, 17\4)46%’47«-—

NOTH I G [Follouwss

[JAdditional Sheets Are Attached

FAA Form 337 (10/06)
' Page 2
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OB No, 2120-0020 |Electronic Tracking Number
‘ Exp 83172014
'.' MAJOR REPAIR AND ALTERATION : = KA Use Oriy
‘,’Frm (Airframe, Powerplant, Propeller, or Appliance)
Federsi Aviation.
Asministration

Seo Title 14 CFR §43.9, Part 43 Appendix B, and AC 43.9-1 (or subsequent revision thereof) for

INSTRUCTIONS: Print or tye o i, (49 U.S.C. §44701). Fallure to report can result in a civil penalty for each

instructions and dispaosition of this farm. This repart s required by law
such violation. (49 U.S.C. §46301(a))

Ty and Registration Mark arial No.
705 £ Aii-3136
1. Alrcraft ake, - Model Serfes
Piper ARH=REO 50O
Name (As shown on registration certificats) ‘Address (As shown on registration certificats)
Addrens L
2, Owner Clly — State
2Zip Country
#‘—

3. For FAA Use Only B

4. Type &. Unitidentification
Repalr Abkteration Unit Make Model ’ §e|:ial No.
0 [] |ARFRAME (As described in ltem 1 above)
D [:] POWERPLANT]
1 N =
! O [0 |PROPELLER ]
£ Type )
! APPLIANCE |
: [_—_I D Manufacturer
6. GConformity Statement —
A. Agency's Name and Address B. Kind of Agency o
Name X U. S, Cedtificated Mechanic \ Manufacturer
hoos 1" Foreign Centificated Mechanic C. Certificate No. /459 ¥4 9
cry State _ i Centificatad Repair Station
29 Country . vr Centificated Maintenance Qrganization

D. | certify that the repalr and/or aﬂerati;n made to the unit(s) dentified In itam 5 above and described on the reverse or attachments hereto
have been made in accordance with the requirements of Part 43 of the U.S. Federal Aviation Regulations and that the information
furnished herein is true and correct to the best of my knowledge.

Extended range fuel SignatureDat onzed ingivdual
per 14 CFR Part 43 D
App. B ‘-

v

7. Approval for Retum to Service

Pursuant 1o the authority given persons specified below, the unit Identified In item 5 was inspected in the manner prescribed by the
Administrator of the Federal Aviation Administration and s pQ\Approved [ ]Rejected

FAAFH, :
By ‘ InsmorSt&ndam; Manmmwuﬂi;';,l .| Maintenance Organization Persons Aﬁ:’rﬂ‘ ﬁ;ﬂl"""
Oth i
FAA Designes Repair Station % | Inspection Authorization o (Specy)
Certificate or
Designation No. Signature/Date ')Ajom@dmm
(459349 X ;
FAA Form 337 (10/06) v
Page 1
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NOTICE
| be enterad in the appropriale alrcralt record. An alleration must be

Waeight and balance or opera ting limitation changes shal '
compatible with all previous alterations to assure continued conformity with the applicable airworthiness requirements.

8. Description of Work Accomplished .
nal sheats. ldantify with aircraft nationality and registration mark and date work completed.)

(Il more spaca is required, attach additio
/?emmfec/ 1/um,'num .bbﬁl&r 76 -5'7‘5_7-}'"4)" d;_é/e.s anc/ /lasfé//zt/ea er

e/ee.?l'r:'ca/ CZA/eI_C /Iw accarc/a.hce w}'/-/, 5@76?7‘ AW’&?‘/&M
.Z‘asfc//z.ﬁ’on.o Tustroetrions ‘with ST SA 353/ NM, 7here are
ho .Wecf'a../ i'usfrucf;:ons For donﬁ'nueo/ z/rnuori“h:'nc.rs) an// rhe
znnval or /02 hoor :’nsfjecﬁ:"ﬂ,

/\/ﬁ f'/u'uj Folloews

[ Additional Sheets Ara Attached
%U.8, GOV

ERNMENT PRINTING OFFICE: 1!92-789—0|2/60!!7
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OMB No, 21200020 |Ejectronic Tracking Number
‘ Evn 873172014
'.' MAJOR REPAIR AND ALTERATION For FAA Use Only
i ol (Alrframe, Powerplant, Propeller, or Appliance)
Federal Aviation
i revision thereaf) for
0, Part 43 Appendix B, and AC 43,8-1 (or subsaquent slon
RUCTIONS: Print of type all entries, See Tila 14 CFR §43.9,
::.ST,, ctions and disposition of this form. This regort I8 required by law (49 U.S.C. §44701). Fallura to report can result in a civil penatty for each
such violation. (49 U.S.C. §48301(a))
R tion Mark arigl No.
Nat#onaﬂynndRegls;g on Ma ﬁl4‘3/36
1. Aircraft ﬁ.), 7?0\5‘ Wadel as
P('Fer PARY-R5O R50
Name (As Shown on ragistration certificate) Address (A8 shown on registration certificats)
Address B
2, Owner city State
Zip Country s
Sl S S
= ___ 3. For FAA Use Only - -
4. Type o 5. Unit IdentHfication
Repalr | Akeration Unit . Make Modet * Serlal Ne.
| D AIRFRAME _ (As described in ltem 1 above)
D D POWERPLANT]
|
‘ O ] |PROPELLER
’ . Type ==
’ D D APPLIANCE Manufacturer
- "6. Conformity Statement
A. Agency's Name and Address - B. Kind of Agency
Hema - K| U.S.Certificated Mechanlc [ Menufacturer
Adcrss _ Foreign Certificated Mechanic C. Certificate No, /4 _,:T‘] Y49
Cry State Cartificated Repair Station
20 Courtry = Certficated Maintenance Qrganization
D. | certify that the repalr and/or alteration made to the unit(s) identified in item 5 above and described on the reverse or attachments hereto
have been mads in accordance with the requirements of Part 43 of the U.S. Federal Aviation Regulations and that the information
fumished hereln is true and correct to the best of my knowledge.
Extended range fuel Signature/Dat %?ed ngivdual . == =—
per 14 CFR Part 43
App.B D ‘. i
v 7. Approval for Retumn to Service
Pursuant to the authority glven persons specified below, the unit Identified in lem 5 was inspected In the manner prescribed by the
:Admin}slrator of the Federal Aviation Administration and Is &Approved DReiected
F . - i
BY‘ T I%Ap:dﬂorswndards Manuladuru.,',;v_‘;,] .| Malntenance Organization \ m:xm%’&zﬁ:m""
= |Other
FAA Designee Repair Station % | Inspection Authorization (Speciy)
Certficate or nature/Date g A =
Designation No. 0 ' aﬂz@dlwm%
(459849 a Ko
FAA Form 337 (10/06) v
Page |
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NOTICE

Weight and balance or operating limitation changes shall be entered in the appropriate aircraft record. An alteration must be
compatible with all previous aherations lo assure continued conformity with the applicable airworthiness requirements.

8. Description of Work Accomplished
(I more space is required, attach additionsl sheels. identiy with aircraft natlonallty and registration mark and dats work completed.)

W95 P

Natlonality and Registration Mark Date

Avstatled pow.ary gear  Miay For ke, pPiper
MDY 250 26 o/ Bath Rkt & Lef?
Maiv Gzar . Tystaled amfy/.yy fo

Q'ﬁf/ Service  mavuk . _/W,L/f,;:? follgus

[:]Additional Sheets Are Attached

FAA Form 337 (10/06)
Page 2
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Hnieed States of Ameria
Beportment of Transportation —Federal Avtation Administracion

Supplemental Type Certificate
M SE3552NM

.YLM,Z‘M&; sz ~Johnston Aircraft Service, Inc.

Uorelom atapecillocd A 2. heoai A b 2"}/@”‘5 13 ,9/,%0 Civil Air
%‘ fionse CLfective June 15, 1956, as amended by 13-1 and 13-2.

AModel:  0-540-p18, -A1A5, -A1BS, -A1CS, -A1DS

_@W oo Ty @442?- o _ Modification of crankshaft damper configuration in
accordance wi%ﬁ FAA “sealed “Johnston Aircraft Service, Inc. Report CPR-2 "NC" dated

December 10, 1986, or later FAA approved revision.

Q
>

L ilalionss.and Condiliona: ~The approval of this change i {y\e design applies to
the basic engine of the specified models that are ot !}e unmodified. This
§n§5

approval should not be extended to other specifi eng of these models on which
other previously approved modifications are 1ncﬁ)ate , unless it is determined
a

that the interrelationship between this cha ndany of those other previously
approved modifications will introduce no @'eff‘ect upon the airworthiness of
that engine. ;

rendored] suspronded] rovoked] or.a N M@MAMM@/A&%MM‘/%&
_@M,gfa/y.éza&bm.-November% 1986 Dot reissued:
Dt fissuance: December 10, 1986 Yhato amondsd:

I NG ALY

Manager, WE¥tHrt/ AMroraft
Certification Offlice

(Title)

Any- alleralion of this certificate is punishable by a fine of not txcecdl‘ng:HgOO. or impn‘.ranmgnl not exceedin

Z3years, or both.

This certificate may be transferred in accorda
IM Fouu 8110-2(10-68)

Scanned with CamScanner
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JOHNSTON AIRCRAFT SERVICE, ING.
P.0. BOX 1457
TULARE, CALIFORNOA 93275

JOHNSTON AIRCRAFT SERVICE, INC. REPORT CPR-2
ENTITLED

Technical Details for Changing the Lycoming 0-540 A1A,
A1AS, A1B5, A1C5, A1ID5 and Lycoming 10-540 C1B5 to be
eligible for the Hartzel! Compact Propeller, HC-C2YK-1BF/
F8477D-5R.

SE 355N M
F.A.A. APPROVED PER S.T.C. NO. Sg3553NMm

pate: _ DEC 10 1986

Page 1 of 6 Pages
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Retaining Rings

Woodruff Key
Tappet Socket

Tappet Body
Counterweight

= OWEm0 G W

-

Retaining Ring

JOHNSTON AIRCRAFT SERVICE, INC REPORT CPR.2

CYLINDER REMOVAL

Remove Left Rear ( # 6) Cylinder and Piston Assembly from Engine using Instructions contained

in Lycoming Overhaul Manual for Direct Drive Engines, P.N 60294-7, Leave the Piston and Rings
inside the Cylinder with only enough Piston showing for access to the Piston Pin.

You now have access to the Counterweighs through the # 6 Cylinder hole in the Crankcase.

COUNTERWEIGHT REMOVAL

Use Figure 1 (Typical Crankshaft and Related Parts) as shown below to aid
in Counterweight Removal and Installation.

Remove the two (2) Lycoming Counterweights, P/N 71904, and (2) Rollers,P/N 70416 and (2) P/N
72022, merely by removing the retaining rings, CPR-2 Figure 1,Ref. 11,after which the Washers,
Ref. 10, Rollers, Ref. 9, and Counterweights, Ref. 8, may be detached from the Crankshaft Lug.

After removing 71904 Counterweights and prior to installing 72801 Counterweights, dimensionally
chec!< bushings in Crankshaft Counterweight Cheeks.Any bushings not meeting New Lycoming
specifications must be replaced per latest version of Lycoming Service Instruction 1142.

et

3l 1011 30 29 28
FIGURE 1
12. Stepped Dowel 23. Scerew
Camshaft Gov. Drive Gear 13. Camshait 24. Washer
14. Camshalt Gear 25. Magneto Drive Gear
Camshall (Integral Gear) 15. Pin : 26, Crankshalt Gear
16. Tachometer Shalt 27. Hex Head Screw
Tappet Plunger Assy. 17. Retaining Ring 2B. Lockplate
18. Spacer 29, Idler Gear Shalt
19, Breather Slinger 30. Sludge Tube (not used on current models)
20. Lockplate 31, Crankshaft Counterweight Bushing
21, Hex Head Screw 32. Ring Gear Support Assy.
22. Crankshaft Idler Gears 33. Expansion Plug

Page 2 of 6 Pages
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— T iy — ——
LS l‘

= A PEPART CPR-2 ‘\
JOHNSTON AIRCRAFT SERVICE, INC REPORT CPR-2

COUNTERWEIGHT INSTALLATION

s Per Lycoming Service Instruction 1012 R
ev.F, Install New p/N 71
;:(I’a Sﬁ:rI:N\::‘CI:W 1750 (74906) Retaining Rings, Ref. 1 1,0n onegslzxif’ﬂ‘:\;? 'S"??emo'
s erel ounterwalghtAssembly, P/N 72801, Ref.8, and ;;lace the Counte):welght
= Ne‘:v Rpc'“eug g/n Nthe Crankshaft per Fligure 2, Service Instruction 1012 Rev. F Insert
(2) New Rollrs,Pi v\-;'12797, Ref.9, and secure assembly by installing New P/N 71907
the Bushige. b oV 901 7§0 (71908) Circlips on the other side of the Counterweight. All
i gt i . 3, in thg Counterwelghts must be New and Finished per Lycoming
Flgura2) sTr\L.:'z I;): 1143iﬁ‘ Cll-an"ES are inserted with sharp edge outward (see CPR-2
. T ges wili check all circlips ir i
Sco' Tkt o Figtee 3. of ok 2 Ps in any Avco Lycoming Counterweight.
NOTE: All refernce numbers refer to Figure 1, P.2 of CPR-2,

'Nlﬂﬁl ...!92 : .I9:‘_ ' 54;92.-27 l;l. cms
Lw-14820 892 198" | 64892-2 | ALL ©W'S
17005 . 1132 245 64892-3 [ LARGE C/W ON
N /_' ER 1160 -541
—— "A"DIM MINIMUM DISTANCE FROM
\ o WASHER . :gégo&m:vemmsn: "H O, AN Gap
N
R
ASSEMBLE CIRCLIP :
WITH SHARP EQGE OF § .
CIRCLIP_TOWARDS [
o Ll
: Figure 2 _ ' .
Assembly of Circlips in Counterweight _ : Figure 3 .
Diagram of Assembled Counterweight
Showing Dimensions for Checking Circlip
CAUTION

Be sure the correct rollers are Installed In Identical pairs only.
Under no circumstances are two different rollers to be installed on
any one Counterweight installation. Check roller Part Number CAREFULLY .

“Insert one end of the Counterwelight Retaining Gap Gage, Avco Lycoming P/N 64892-2
or -3 between the ends of the Counterweight Retaining Ring; see Figure 3 for gap
dimensions and gage selection. Be sure the gage is resting on the botton of the groove.
The gage must pass between the ends of the Retaining Ring and when rocked back and
forth, must clear the inside edge of the top of the Retaining Rings. If the gage does not
pass freely between the ends and under the top of the ring, the ring is not properly
seated. Be sure all rings are properly seated.

Page 3 of 6 Pages
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JOHNSTON AIRCRAFT SERVICE, INC REPORT CPR-2 |

COUNTERWEIGHT INSTALLATION CONTINUED |

NOTE:

A recent revision to Lycoming Part No, 64892 Gage Set eliminated the
Part No. 64892-1 Gage from the set. The Part No. 64802-2 that is to be
used for checking both the Part Nos. 71906 and LW14820 Circlips,
must be modified to the specifications listed in the Table Section of
Figure 3 or a new gage set can be purchased through Avco Lycoming
Williamsport Division.

SPECIALTOOLS REQUIRED.

Avco Lycoming Part No. 64892 Gage Set, now consist of:

Part No. 64892-2 Gage
Part No. 64892-3 Gage

Repeat the same procedures with the second New Style Counterweight, Part No.
72801, but use two (2) New Rollers, Part No. 72965, in the second assembly.

CIRCUIP IDENTIFICATION

FREE DIA. | HOLE SIZE | STAMPED MARK | P/N
1056 __[..072/060 93 71306
1.056__| 0937076 N/A LW~-14820
1.344 | .090/076 N/A 77005

IDENTIFICATION MARK'S, IF ANY
AND HOLE SIZES

Figure 4
Circlip Identification

Page 4 of 6 Pages
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JOHNSTON AIRCRAFT SERVICE, INC REPORT CPR-2

CYLINDER INSTALLATION .

G linder and Piston Assembly on its pad using a New Cylinder Base Seal.
- Skl nch cylinder hold-down nuts, to a torque of 300 in. ib ( 25ft. Ib) in the

itially ti 121
Lﬂgﬂiﬂggh;ﬁgwn in Figure 5. On engines with cylinder hold-down plates, follow instructions

in Figure 6

bAd) |

2 Instak 3/8 inch nuts on the remaining cylinder base studs and torque to 300 in. Ibs (25ft. (D).
l The sequence for tightening these nuts is optional. |
bed in Paragraphs 1 and 2, and shown in Figure 5, check

3. Using the same sequence as descri ' '
all 11?2 inch nuts for tightness by bringing torque to 600 in.Ib (50ft . |b). Be sure shims are | /:
removed before final torquing engines using cylinder hold-down plaies. s
|
- 4, Check 3/8 inch nuts for tightness on the remaining cylinder base studs by bringing torque \1
up to 300 in. Ib (25ft.Ib). Sequence is optional. Il
5. After all cylinder base nuts have been tightened, remove any nicks in cylinder fins by & i"
de-burring or filing. !
6. After tightening cylinder base nuts, install the remaining cylinder parts in the opposite J

sequence you removed them. Use all new gaskets and seals during assembly. Be sure
to collapse Lifter Plungers and check for proper dry clearance of .028 to .080 between
Rocker Arms and Valves with Piston at Top Dead Center on compression stroke. If your /
engine WAS performiong normally and you cannot obtain proper Valve clearance then
re-check your cylinder installation for problems ( refer to Lycoming Direct Drive Overhaul

Manual, Part No. 60294-7).

SHM |
4 REQ'D_PER GYLINDER
(010 IN. THICK X 50/70 IN. WIDE)

HORIZONTAL CENTER
LINE OF ENGINE

CYLINDER HOLD-DOWN PLATE

INSTRUCTIONS - ON ENGINES USING CYLINDER HOLD-DOWN
PLATES, DURING INITIAL TIGHTENING, USE
/2 INCH 3/8 INCH TWO SHIMS BETWEEN EACH PLATE AND
THE BARREL ,LOCATED AS SHOWN, REMOVE
SHIMS BEFORE FINAL TIGHTENING.

Figure 5  Sequence of Tightening

Cylinder Base Nuts
Figure 6 . Location of Shims Between

Cylinder Barrel and Hold-Down Plates

Page S5 of 6 Pages
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JOHNSTON AIRCRAFT SERVICE, ING REPORT CPR.2

Allthe Engines listed for this Modification now have the sam
system as the Lycoming 0-540 E4A5 and |0-540 D4AS, b
at2700 R.P.M., per current Lycoming Parts Manual, PC-1
Lycoming Certified Aircraft Engine Manual SSP 283.

e rotational dampening
oth rated at 260 H.p.
15 and 215, and current

One other determining factor is the Camshaft. Any Engine e

Uipped with ear!
Camshaft, Part No. 71642, is not eligible for the M. Y

H.P. or R.P.M. increase.

All Engines chan

ged by this Modification shaii have (M) followed by the S.T.C.
Number marked

on the Engine Data Plate following the Engine Model designation.

REFERENCE MATERIAL

Lycoming Service Instruction 1012F
Lycoming Service Instruction 1142 ( Latest Version)
Lycoming Service Instruction 1143 ( Latest Version)
Lycoming Direct Drive Overhaul Manual
Part No. 60294-7 ( Latest Version)
- Lycoming Parts Catalog, Part No. PC-115, for O-540 Series
Aircraft Engines ( Latest Version)

Page 6 of 6 Pages
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[Z3LCL] Lycoming

Williamsport Plant »

Textron Lycoming/Subsidiary of Textron Inc.
652 Oliver Slreel

Wiliamsport, PA 17701 US.A.

DATE: October 31, 1988

SUBJECT:

INSTRUCTION

SERVICE

Service Instruction No. 1012F

(Supersedes Service Instruction No. 1012E)
Engineering Aspects are

FAA Approved

PART I: Correct Location for Counterweights and Rollers on a

Crankshaft ] :
PART II: Proper Assembly Procedure for Counterweights and Rollers
on a Crankshaft

MODELS AFFECTED:

TIME OF COMPLIANCE: As Required.

The purpose of this service instruction is to provide
correct assembly procedures and identify the correct
location on the crankshaft for the various
counterweights and rollers utilized on Textron Lycom-
ing reciprocating aircraft engines. Since the original edi-
tion of this publication; counterweight design changes,

All Textron Lycoming engines employing counterweights.

material improvements and improvements in manufac-
turing methods have resulted in a number of
counterweight supersedures. The following table lists
applicable counterweight part number supersedures in
the sequence of occurrence. The referenced notes
folowing the table descnbe the supersedure.

COUNTERWEIGHT AND ROLLER SUPERSEDURE HISTORY

Original
Counterweight
Part Number

Superseding
Counterweight
Part Number

Part Number

Onriginal Superseding
Roller Roller
Part Number

-* 69393 71904 t 76787 73648
* 69394 71905
** 69349 71905
" 65602 71904
** 65640 71904
+ 71904 LW-19225
+ 71905 LW-19226
+ 72801 LW-19227
+ 72534 LW-19213
+ 73643 LW-19211
+ 73644 LW-19210
+ 73812 LW-19212

* P/N 69393 and 69394 counterweights are cast iron and did not incorporate bushings in the roller bores. These

e

cour}terweights must be replaced at overhaul. (Not interchangeable.)
P/N’s 69349, 65602 and 65640 counterweights incorporate screw in plugs and circlips to secure the rollers

in the counterweight. When it becomes necessary to replace one of these counterweights, all counterweights

of manufacturing process chan
counterweight.

on t.hat certain crankshaft must be replaced. (Not interchangeable.)
P/N's 71904, 71905, 72801, 72534, 73643, 73644 and 73812 counterweights have been superseded as a result
ges. Each one is completely interchangeable with its respective replacement

Existing stock of these counterwei i i )
eights is usable until depleted. - )
T P/N 76787 roller was replaced by P/N 73648 as a product improvement and to eliminate a dispensible part.

m General Aviation

Manifartirare Accnrialinn

Page 1 of 7
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NOTE

Any 0-540-A1A model engine installed in a
Piper aircraft must be converted to the
0-540-A1A5 configuration at overhaul. This
is accomplished by installing two (2) fifth
order counterweight rollers P/N 72022, in
place of two (2) of the four (4) sixth order
P/N 70416 rollers, on one of the two (2) rear
crankshaft lugs. When this modification has
been completed, stamp the number ‘5"
after the model number on the engine

Service Instruction No. 1012F

PART I

Part [ separates applicable engines into groups that
utilize the same basic crankshaft design with the same
counterweight and roller configuration. The location col-
umn in the table that accompanies each‘ group’
references the group to 2 numbered figure which is an
illustration that is typical of the crankshaft installed in
the engines listed with the group. Each cognterweight
lobe position is numbered on the illustration and the
location colermnn in the table assigns each counterweight
and roller combination to oné or more of these

numbered positions.

nameplate.
Figure 1. ¢
Counterweights and Rollers - Group 1
Counterweights ~ Qty Roller
G ! Qty.

B roup : PIN No. PIN No. Location

roup 1 (4 Cyl. Direct Drive Engines) Fi L
0-360-A1F6, -A1F6D, -A1G6, -A1G6D, -E ither

. h . ,-E1A6D, LW-19227 1 LW- i iti
FIAG. - ek 10977 2 Either Posit
6, -G1A6; LO-360-A1G6D, -E1A6D; 10-360- LW-19227 1 LW-10945 2 E;Lh§: Pg:;c;zg

A1B6, -A1B6D. -A1D6, -A1D6D, -A3B6D
-A3D6D, -B2F6, -C1C6, -C1D6, -C1E6, -J1A5D:
éﬂggag} }\ %% -% li& L10-360-C1E6; TO-360-
e _-F1A6D: LTO3 . TIO-
360-A3B6, -CLA6D. PHELASD: T1O

Page 2 of 7
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Figure 2.
Counterweights and Rollers - Group 2, 3, 4, 5, 6. 7

Service Instruction No. 1012F

Counterweights Qty. Roller Qty. .

Group PIN No. PIN No.  Location
Group 2 (6 Cyl. Direct Drive Engines) Figure 2
0-540-A1D, -A2B. LW-19225 2 70416 4 Position 1, 2
Group 3 (6 Cyl. Direct Drive Engines) Figure 2
0-540-A1A, -Al1A5, -A1B5, -A1C5, -A1Ds5, LW-19225 1 70416 2 Either Position
-A3D5, -B1A5, -B1B5, -B2B5, -B2Cs, LW-19225 1 72022 2 Either Position
-F1A5, -F1B5, -G1AS, -G2A5, -H1B5D,
-H2A5, -H2B5D; 10-540-C1BS5, -C1Cs5.
Group 4 (6 Cyl. Direct Drive Engines) Figure 2 .
0-540-A4D5, -B4B5, -E4A5, -E4B5, -E4C5, LW-19227 1 72965 2 Either Position
-J1A5D; 10-540-A1A5, -B1A5, -B1B5, -BIC5, LW-19227 1 72797 2 Either Position
-C1B5, -C4B5, -C4C5, -C4D5D, -D4 A5, -E1AS,
-E1Bs5, -G1A5, -G1B5, -G1C5, -G1Ds, -GLES,
-G1F5, -J4A5, -P1A5, -T4A5D, -T4B5D, -T4C5D,
-W1AS5D; AEIO-540-D4A5, -D4B5, -L1B5D; TIO-
540-C1A, -E1A, -G1A, -H1A, -AA1A5, -AB1AD. .
Group 5 (6 Cyl. Direct Drive Engines) Figure 2
[10-540-K1A5, -K1A5D, -K1B5, -K1C5, -K1D5, LW-19210 1 73648 2 Either Position
-K1E5, K1E5D, -K1Fs, -K1FsD, -K1G5, LW-19210 1 76788 2 Either Position

-K1G5D, -K1H5, -K1J5, -K1J5D, -K1K5, -L1AS,
-L1ASD, -L1B5D, -L1C5, -M1A5, -M1A5D,
-M1B5D, -M2A5D, -N1A5S, -R1A5, -R1ASD,
-S1A5, -U1BSD, -AA1A5; AEIO-540-L1B5D;
HIO-540-A1A; TIO-540-A1A, -AlB, -AZA,
-A2B, -A2C, -F2BD, -J2B, -J2BD, -N2BD, -R2AD,
-S1AD, -T2AD, -U2A. -V2AD, -W2A; LTI0-540-
F2BD, -J2B, -J2BD, -N2BD, -U2A, -V2AD, -W2A.
Group 6 (6 Cyl. Direct Drive Engines) Figure 2
0-540-J3AS, -J3AS5D, -J3C5D, -L3C5D; [0-540- LW-19210 1 LW-15558 2 Either Position
W3ASD. LW-19210 1 76788 2 Either Position
Group 7 (6 Cyl. Direct Drive Integral Figure 2
Accessory Housing Engines)
TIO-541-A1A 76044 1 76042 2 Either Position
76044 1 76043 2 Either Position

Page 3 of 7
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Service Instructio

n No. 1012F

Figure 3.
Counterweights and Rollers - Group 8, 9. 10, 11,12, 13, 14

Counterweights Qty. Roller l%l‘._y.
0.

Group PIN No. PIN Location
Group 8 (6 Cyl. Geared Engines) Figure 3 -
G0-435-C2, -C2A, -C2A2, -C2B, -C2B1, LW-19225 6 69433 12 All Positions

.C2B2, -C2C, -C2E; GO-480-B series (except
-B1AS, -B1E6) -C2C6, -C2D6, -D series;

IGO480-A1B6
Group 9 (6 Cyl. Geared Engines) . Figure 3
GO435-C2B2-6; GO-480-BLA6*, -BIES, LW-19225 4 69433 8 Positions 1, 2, 3, 4
-C series; -F series, -G series; GS0-480 LW-19225 1 70416 2 Position 6
series (except -B1B3); [GS0-480 series LW-19226 1 69433 2 Position 5
{except -A1F3)
Group 10 (6 Cyl. Geared Engines) (Special) Figure 3
GO-480-B1A6 with the following S/N's: LW-19225 6 70416 12 All Positions
L-567-28,L-569-28, L-573-28,L-574-28, .
L-575-28,L-576-28.
Group 11 {6 Cyl. Geared Engines) Figure J
GS0-480-B1B3; IGSO480-A1F3. LW-19210 2 76788 q Positions 1, 2
LW-19213 q 69433 8 Positions 3, 4, 5. 6
Group 12 (6 Cyl. Geared Engines) Figure 3
1GO-540-A, -B series LW-19213 4 73287 8 Positions 1, 2, 3, 4
LW-19225 1 70416 2 Position 6
LW-19226 1 73287 2 Position 5
Group 13 (6 Cyl. Geared Engines) Figure 3
IGSO-540-A, -B series LW-19213 4 69433 8 Positions 1, 2, 3. 4
LW-19225 1 70416 2 Position 6
LW-19226 1 69433 2 Position 5
Group 14 (6 Cyl. Vertical Engines) Figure 3
VO-540-B1B3, -C1C3 LW-19213 § 73338 12 All Positions

* See Group 10 also.
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Service Instruction No. 1012F
Figure 4.
W -
Counterweights Qty. Roller Qty. ]
Group PIN No. PIN No. Location
Group 15* (6 Cyl. Direct Drive Integral Figure 4
Accessory Housing Engines) '
T10-541-E1A4, -E1B4, S/N's 101-59 thru 75637 1 77386 2 Posi_t.iorl 1
SIN's 297-59 76044 1 76042 2 Position 3
76044 1 76043 2 Position 4
75636 1 77385 2 Position 2
TIO-541-E1A4, -E1B4, S/N's 298-59 and 756317 1 77386 2 Position 1
up. -E1C4. -E1D4 76044 1 76042 2 Position 3
76044 1 76043 2 Position 4
8988 - 1 77385 2 Position 2

v by g TR o
engine overhaul by using 78988 counterweight

*+ . Change 778817 crankshaft and counterweight assembly to 78989 at
instead of 75636.

Figure 5.
Counterweights and Rollers - Group 16

—— —-— =

Counter;:_éigms Qty. Roller (_Q—Ey
No

Gro
Group 16 (GFCU:) Gonredil _PIN PIN No. Location
yl. Gear t - N ee—————— " G,
Housing Engines) ed Integral Accessory Figure 5
TIGO-541-B1A, - y o
.-D1A.-DI1B, -E1A 75637 5 75631 10 Positions 2. 3. 4.
5,6 y
77002 1 77007 2 Position 1

When assembli .
use 71906 0: L'&F_{Egggé?“}l_countcrwelght P/N 77002 Lo No. 1 position on the crankshaft, do not
rclips and 71907 washers. Use washer P/N 77004 and circlip PIN 77005.

Page S of 7
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Service Instruction Ng. 1012F

Figure 6.
Counterweights and Rollers - Group 6
Counterweights Qt Roll
e y. oller Qty.
= roup _ PIN No. PIN No. Location
roup 17 (8 Cyl. Direct Drive Engines) Figure 6
10-720-A, -B, C. - i : (7354
0-720-A, ‘B, -C, -D series (73243)  Lw.1e211 6 73649 12 Positions 1, 2, 4,
. 5 7.8
(7392) LW-19212 1 73814 2 Position 3
(976¢4)  LW-19210 1 73648 2 Position 6
G
L oS8y 06
S 3 e \ - WASHER
’ \
SN
a M
WITH SHARP
CIRCLIP TOWARDS
QUTSIDE

Figure 7. Figure 8.
Typical Counterweight Installation Assembly of Circlips in Counterweight

Py 2 pw T 4 APPLICATON
190§ 832 o8 64092-2 [ aLL /s CROUIP IDENTIFICATION
- a " =
v.-”-l;:;u -:'55 .:-‘5 ::::§§ \.::cf v:m FREE Dia | HOLE SIZE STAMPED MARK | P/N
1060441 Qup v 10356 072/060 9y | 1s0s
R S —" 1056 | 0937076 L [CRIYF]
.:o?."c.. o Womv‘t"v?c(v:;:z 1344 T 090/676 N/A 71005
€0CE OF CmeLe, o O awvmans Gap £REE i
) | &

IDENTIFICATION MARK'S, IF ANY
AND HOLE SIZES

Figure 9. Figure lO .
Diagram of Assembled Counterweight Circlip Identification
Showing Dimensions for Checking Circlip

Page 6.0of 7 '
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PART II

CAUTION

The pfactice of marking crankshalts,
counterweights and rollers, to insure proper
location at reassembly, should not be ac-
complished with permanent markings of any
kind. Refer to the latest Revision of Service
Instruction No. 1152. Scoring, scratching, et-
ching or other type of permanent marking
could result in counterweight failure. See
figure 7.

Service Instruction No. 1012F

number and size by using the table at the
end of this instruction. .

Insert one end of the counterweight circlip gap gage,

"P/N 64892-2 or -3 between the ends of the circlip; see

figure 9 for gap dimension and gage selection. Be sure
the gage is resting on the bottom of the groove. The
gage must pass between the ends of the circlip and
when rocked back and forth, must clear the inside edge
of the top of the circlip. If the gage does not pass free-
ly between the ends and under the top of the circlip,
the circlip is not properly seated. Insure all circlips are
properly seated.

NOTE

Install washers, P/N 71907 and circlips, P/N 71906
or LW-14820 on one side of the counterweight and place
the counterweight on the proper crankshaft lobe. In-
sert the proper rollers and secure the assembly by in-
stalling washers and circlips on the other side of the
counterweight (refer to figure 7). Circlips are inserted
with the sharp edge outward (see figure 8). Two gages
will check all circlips installed in any Textron Lycoming
counterweight. See table with figure 9.

CAUTION

Install the correct rollers in identical pairs
only. Under no circumstance are two dif-
ferent rollers to be installed on any one
counterweight installation. Check roller part

A recent revision to P/N 64892 gage set
eliminated the 64892-1 gage from the set.
The 64892-2 gage that is to be used for
checking both the 71906 and LW-14820
circlips, must be modified to the specifica-
tions listed in the table section of figure 9
or a new gage set P/N 64892 can be pur-
chased through any Textron Lycoming
authorized Distributor.

SPECIAL TOOLS REQUIRED:

Textron Lycoming P/N 64892 gage set, now consists of:

64892-2 Gage
64892-3 Gage

ROLLER OUTSIDE DIAMETERS

P/N QD P/N oD P/N oD
69433 .5050/.5045 73648 .6572/.6567 76788 .6895/.6890
70416 .6950/.6945 73649 .6098/.6093 77007 .5167/.5162
72022 .6655/.6650 73814 .5652/.5647 77385 .5845/.5840
72797 6915/.6910 75631 4741/ 4736 77386 .5333/.5328
72965 6602/.6597 76042 .6420/.6415 LW-10945 6915/.6910
73287 .5194/.5189 76043 .6795/.6790 LW-10977 .7141/.7136
73338 .5260/.5255 LW-15558 .6451/.6446

NOTE: Revision F'' adds new models, changes text, updates part numbers as applicable.

18297, 19215, 19563, 19215A, 20196, 22254, 22636, 22734A, 22734B — These numbers for Textron Lycoming reference

only.
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Service Instruction No. 1012F, Supplgment No. 1 B

L Lycoming

Reciprocaling Engine Division/
Subsidiary of Textron Inc.

652 Oliver Streel
17701

Williamsport. PA US.A.

SERVICE
NSTRUCTION

May 28, 1992

Supplement No. 1

for

Service Instruction No. 1012F

A recent revision to P/N’s LW-19225, LW-19226 and
LW-19227 counterweight assemblies changes the
distance from the centerline of the counterweight
bushing bore to the fiat edge of the counterweight on
applicable counterweights that are identified with the
letter ‘““‘E’’, as a suffix to the counterweight part
number. (Refer to Dimension ‘A’’, in the revised Figure
6, from Supplement No. 2 to Service Instruction No.
1143B which is also included with this supplement for
reference purposes.) Applicable counterweights that
were placed in service, prior to distribution of this Sup-
plement, that are not identified with a letter suffix in
the part number will have to be measured to deter-
mine the ‘A’’ dimension. After the ‘‘A’" dimension has
been determined, vibropeen the correct identification
letter on the counterweight as a suffix to the part

number.

Although applicable counterweights that are identified
with the letter “‘E’" suffix in the part number, fit and
perform perfectly on the lobes of crankshafts installed
in direct drive engines it is impossible to assemble them
on crankshafts that are installed in reduction gear equip-
ped engines. For this reason production of
counterweights with the relocated bushing bores has

G | Aviats
Manufacturers Associstion

¢

been discontinued and all applicable counterweights will
be manufactured to the original ‘‘A"’ dimension which
is listed with the part number that contains the ‘D"’
suffix in the revised Figure 6. New counterweights that

- are manufactured to the original ‘‘A’’ dimension will be

identified with the letter *‘F'’ or a subsequent letter
(G, H, etc.) as a suffix to the part number.

CAUTION

TO INSURE PROPER COUNTER-
WEIGHT OPERATION DO NOT ASSEM-
BLE A P/N LW-19225E, LW-19226E OR
LW-19227E AT ANY DESIGNATED LOCA-
TION ON THE CRANKSHAFT OF A
REDUCTION GEAR EQUIPPED
ENGINE. USE THESE COUNTER-
WEIGHTS ON DIRECT DRIVE
CRANKSHAFTS ONLY. APPLICABLE
COUNTERWEIGHTS THAT ARE [DEN-
TIFIED WITH REVISION LETTERS D, F
OR SUBSEQUENT LETTERS CAN BE
USED AT ANY DESIGNATED LOCA-

TION.
Page 1 of 2
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Service Instruction No. 1012F, Supplement No. 1

:Spacer Dimensions \:V['i:ti,gh)t
. H S.
lg::nlt\?or.welght : lea)riuli}:) A - B + .002 Minimun: ]
12 i 825 I 425 1.796
gfff;zzsn ; 855 395 1.796
LW-19225E 17 875 375 1.796 ]
71905 - 12 825 425 1.752
LW-19226D 27 855 ‘ 395 1.756
LW-19226E 17 875 375 _ 1.756
72801 10 715 - 535 ' 1.846
LW-19227D 28 740 510 1.846
LW-19227E* 30 760 | 0 490 ) 1.846
72534 13 950 | .300 2.246
LW-19213 29 965 285 2.246
73643 5 805 445 2.212
LW-19211 12 825 425 2.212 _
73644 11 741 .509 2.166
LW-19210 30 761 489 2.166
73812 15 908 342 2.266
LW-19212 31 923 327 2.266
74901 20 T 70 530 1.470
75636 20 720 530 1.600
75637 17 875 375 1.678
76044 18 730 520 1.810
78988 18 730 520 1.600

* Use spacer No. 30 and .001 inch thick shim stock to achieve 490 spacer thickness when grinding
the bushings in a P/N LW-19227E counterweight.

Spacer Required With Tool No. 64878 to
Center Counterweight Bushings For
Grinding.

M R
N LD

Counterweight

o Figure 6. (Revised) Identification of Dimension ‘A" and ‘'B"
(From Supplement No. 2 to Service Instruction No. 1143B, included for reference purposes)
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Service Instruction No. 1142B

[ 2

5. Assemblethe new hus

nAane o l~

LYCDOMING DIVISION
WILLIAMSPORT, PA, 17701

_‘\
|

£
\_
|
|
|

3

-

f

WU |

hineem the puller and pro- |

- an

(L)

———

DATE: May 7, 1971

SUBJECT:
MODELS AFFECTED:

Replacement of Crankshait Counte

0-360-A1E6
C1lE6, GO-4

TIME OF COMPLIANCE: - At overhaul,
All of the above en
terweightand roller ¢
of dampening vibrat
the counterw
bushings,
welnat and

gines incorporate dynamic coun-
ombinations as an elfective means
) ions. Each roller used to attach
cight is supported by three hardened steel
twa of which are located in the counter-
the oilier in the crankshaft lug.

Wear on the stecl bushings in the crankshaft coun-
t2rweight lugs is confined toa localized area opposite
the longitudinal centerline of the crankshaft. Thiswear
will apvear as an out-of-round condition, which can
TZawty be measured.

CAUTION

Il an engine is disassembled prior to its
aormal overhaul time, check the inside
diameter of the counterweight bushings in
the crankshalt. Ifany bushingis more than
.0007 inch out-of-round, it must be re-
placed.

Alsc, the bushings are occasionally found to be
cracked on the outside surface, a condition not visible
unt:il the bushing has been removed. Consequently. a!l
bushings in the crankshalt lugs should be replacec
during overhaul. The crankshalt may be returned lo
the factory [or rebushing, or it may be accomplished
in the [ollowing manner:

NOTE
For replaceniert of the bushings in the

counterweights at overhaul, see the latest
edition of Service Instruction No. 1143,

1. Assemble puller (Aveo Lyc. P/N 64872, ligure 1)
and remove the old bushing from crankshalt lug.

» ~ALF6, -A1GS, [0-360-A1B6, -AL1CS,
35, GO-480. GS0-480,
VO-3540, TIO-541, TIGO-541 and [O-

e

Service Instruction No. 11428
Service Instruction Naq. 11424)
Engineering Aspects are

FAA (DEER) Approved

(Supersedes

rweight Bushings

-AlD6, -C1D6, -C1ES, LIO-360-
IGSO-480, 0-540, 10-540, [GO-540. 1GSQ-540.
720 series e -aines.

WITH PLUGS IN PLACE TIGHTEN SET SCREW

Figuve 2. No. 57-.280 Reaming Fixture
Assembled to Crankshaft

2. Measure the hole anddeterinine what size busf ng
is required by the [(ollo>wing chart. If the ho!x: is
within standard limils, yeaming the hole is not nec-
assary. I[, however, it is deterimined that a larger
oversize bushing is required, steps 3 and ¢ nmwusl
be completed before iasiulling the new bushing.

Firure 1. No. 64872 Puller to Rrmove and

Nomudai
Hole Size Size Reamer Size
ki Std. None

gigg; gigs P03 64874 (. 005 o/s)
. 9445/. 9450 PO75 ST 210 (. 0075 o/s)
. 9470/. 9475 PO10 64875 (. 0010 o/s)
. 9495/. 9500 P0125 ST 211 (. 0125 0/3)
“9s520/.9525 | PIs 64875 (. 015 o/s)

[nstall Bushings

Page 1 of 2
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3 Determi ded (. 005 o/s, . 0075 o/s
010 o/s. .0
reaming (ixty
crankshalt lug.

the holes and S
Allen head set SCI'CWS.

NOTE

re (Avco L)
Jse the two plugs prov

ecure the (ixture by
See figure 2.

On fixture ST-280 select proper sel of
holes for crankshalt being reamed. wide
set of hcles are spaced 2. 125 apart. The

narrow sel are spaced 1. 800 apart.

4. Assemble the reamer to be used with a univer-
sal joint drive. Rem
and proceed to
Following the @
hole.

bove procedureveam the ret

NOTE

One locatian plug must be in fixture when

rsnming to assurc proper spacing.

’

s or .01 o/s) and assemble the
123.0/ Lyc. P/N ST-280) over the
ided to line up
tightening the

ove one plug from the (ixture

hand ream the hole to proper size.
maining

Service Instruction No. 1142B

er and pro-
(Reference
268.)

5. Assemble the new hushingon the pull
ceed to pull the hushing inta the liole.
578, Table of Limils, Service Bulletin No.

CAUTION

The inside diameter of this bushing is

(inished al the factory and no (urther fin-
ishing of the Lushing s necessary. Caulion
must Le exercised when installing the
hushing sothat the (inished ID is aot dam-
aged. Pecause of possible damage to the
crankshafl lug. never under any circum-
slances remove O install these bushings

by use ol a drifl.

6. Alter the bushingismstalled,checkils alignment
with the main bzarings by placing the crankshaft in
vee blocks on a surlace plate. Install the wedge
blocks, Tcol No. sT-212, in the bushing and com-
pare parallelism of the wedge blocks with that of
main journals within . 002 per inch. Support the

crankshaft in Lhe vee blocks at journals adjacent to
the bushing location.

SPECIAL TOOLS REQUIKED:

all counterweight Lushings

erweight holes
t bushing holes

L0075 o/s counterweighi bushing holes
010 ofs counterweighl bushing holes
0125 ofs o unterweight bushing hales
013 a-s cunnterweight bushing holes
- rounterweight bushing

Part Na. Nomenclature
2-1.8';2. " . Puller - Removc and inst

6}{57 g0 . Fixture - Ream crankshalt count
ah 4. _ Reamer - .005 ofs counterweigh
S -2_10 . Reamer -

61873. . Reamer -

§T-211 . Reamer -

6G4876. . Reamer -

ST-212 . Wedge blocks. paializ:

DPALTS REQUIREL:

Nomenclalure

Part No.
LS
zlg:gg—POS . gus:ing - §E:‘Ank5hal’t counterweight Std.
~(256-POT5 . . p:i ?m,: - (:rv:mk—shaft counteiweizhl . 005 ofs
70256-P10 : E;\jt:"”b - (,L_ankshafl counterwerght . 0075 o/'s
70256-D125. TR - Crankshalt counterweight . 010 o/s
70256 P15 o T e counter weight . 0125 o/s
73810. i nkshall counterweight . U5 afs
73310_}30'5 . Bushing - C:rankshaft counterweignt Stel.
73310113075' : Bushfnl—i - Crankshalt counterweight . 005 ofs
11816-P10 : S%Sh_l“b' - Crankshalt counterweight . €075 /s
13510-P125. . ‘5_“}“11 - Crankshalt counterweight . 010 o/s
73810-F15 . BUbh}”.—: - Crankshaft counterweight . 0125 o/
74875, . . Bushing - Crankshaft counterweight 013 o's
14675-P05 . Bushing - Crankshalt counterweight Std. ‘
74876-POT5 . Bushing - Crankshaft counterweight . 005 ofs
Lo . . I3ush}ng - Crankshalt counterweight . 0075 '0/'5
74876-P123 . » Bushing - Crankshafl counterweight . 010 o/s
74876-P15 . Bushing - Crankshaft counterweight . 0125 o/s
. Bushiny - Crankshaft counterweight . 015 oi's

See applicable p: [
policable parts catalog for correct bushing part number for

particular crankshafis.

NOTE

installation in

NOTE: Revision "B"
add
s model TIGO-5341; additional [ixture plug and removes 64873 (ixture.

12179, 13623. 0S-5084 - These numt
wmbs:r5 for Avco Lycoming reference only.
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24l Lycoming

willlamsport Plant
Texlron Lycoming/Subsidiary ol Textron Inc.

652 Oliver Streel
Williamsporl, PA 17701 U.S.A

April 11, 1988

DATE:

SERVICE
INSTRUCTION

Service Instruction No. 1143B

(Supersedes Service Instruction No. 1143A)
Engineering Aspects are

FAA Approved

PART I - Counterweight Bushing Tooling Update.

SUBJECT:

MODELS AFFECTED:
TIME OF COMPLIANCE:

Dynamic counterweights are installed on piston
engine crankshafts to eliminate vibrations that are
caused by torsional frequency changes that occur at
different engine speeds and operating conditions.
The counterweight is mounted on the crankshaft
with two steel rollers that allow the counterweight
to move as required to maintain crankshaft balance.
Both the counterweight supporting lug of the
crankshaft and the counterweight contain hardened

steel bushings that are ground to a very smooth and
annular finish. If any of these bushings become

damaged or worn out of round, the counterweight
will become ineffective and cause vibrations that
will lead to severe engine damage or failure.

The procedure for inspecting and replacing the
hardened steel bushings in a crankshaft is described
in the latest revision of Service [nstruction No.
1142. This publication describes the procedures and
tooling required to inspect and replace the steel
bushings installed in a counterweight assembly.

A recent change in counterweight manufacturing

m General Aviation

age 2 of 10

PART II - Counterweight Bushing Replacement.

All Textron Lycoming piston aircraft engines with dynamic
counterweights employing 3/4 inch [.D. bushings.

During engine overhaul.

procedures has affected the finished dimensions of
some of the counterweights that were included in
previous editions of this publication. This change in
the finished dimensions of the counterweight re-
quires changes in some of the special counterweight
bushing tooling listed in the special tools section of
this publication. Textron Lycoming Service Letter
No. L217 briefly describes these tooling changes
and offers update kits on a limited time special price
basis. This publication will completely describe the
tooling changes and include the necessary illustra-
tions and dimensions of the detail parts required to

update each tool.

To control the inventory of new and superseded
counterweights, all counterweights that are machin-
ed to the new specifications have been issued new
part numbers. The table with Figure 6 of this
publication matches new counterweight part
numbers with the respective superseded
counterweight part number. All new counterweights
are completely interchangeable with the respective

superseded counterweight.

Page 1 of 10
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PART L COUNTERW

ith the PIN g48178 fixture to
e count.erweight with the
“AY dimension from

Spacers are used W
align the bushing bore of th
center of the fixture. The
Figure 6 which is the distance from the ceuter line of

the counterweight bushing bore to the flat edge of
the counterweight determines the thickness of the
spacer. As can be seen in the table with Figure 6, the
counterweights that are machined to the new
specifications do not have the same o A" dimension
as the counterweights that they replace. Owners of
P/N 64878 fixtures who do not wish to purchase the
P/N 64878-50 update kit can make the spacers re-
quired to align these new counterweights from
hardened and ground steel using the dimensions

518"
1.4

/5

EIGHT BUSHING

" made from oil

Service Instruction No. 1143B

TOOLING UPDATE

re 1. Stamp Or vibra-peen each spacer

shown in Figu
face that will

with the correct part number on a sur
not interfere with counterweight alignment.

A new set-master is required for the PIN ST-94

- ure 2 illustrates the new set
master and finish grinding dimensions. Stamp or
vibra-peen the step height dimension, on each step,
as shown in Figure 2. This dimension is the distance
from the center line of the set master to the surface
of the step which can be matched with an cA
dimension in the table with Figure 6. This tool is
hardened tool steel and grou nd to the

finish dimensions.

DRILL AND TAP 114-20 = 3 PLACES

gTAMP PART NO. AND A" DIMENSION
FROM FIGURE 6 ON THIS SURFACE.

Figure 1. Dimensions of New Spacers for
P/N 64878 Fixture

S
p
DETAIL “B'" DIM.
PART NO. + .0005 inch.
64878-27 .395
64878-28 510
64878-29 .285
64878-30 .489
64878-31 327
Page 2 of 10
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Service instruction No. 1143B

MARK STEP HEIGHT ON
EACH STEP AS SHOWN.

STEP HEIGHT MUST BE
WITHIN % .0005 INCH
OF DIMENSION SHOWN.

3109

Figure 2. Dimensions of New Set Master P/N ST-94-10

To insure the counterweight is properly and dimensions. Refer to Figure 3 for part numbers,
squarely mounted to the P/N ST-91, fixture finished dimensions, and application of these
spacers have been added. These spacers are spacers. Figures 9 and 10 illustrate use of the
made from hardened steel and ground to finish spacers.

™~

314"

X

STAMP DETAIL P/N ON THIS SURFACE

3108
v
_'\___

DETAIL PART USE WITH
NUMBER DIMENSION *'C™ COUNTERWEIGHT P/N
ST-91-7 5/64 73643, 73644, 72534, 73812
ST-91-8 11/64 72801
ST-91.9 13/64 71904, 71905. Lw-19210
ST-91-10 7164 LW-19225, LW-19226, 75637
ST-91-11 7132 LW-19227
ST-91-12 9/64 LW-19211
ST-91.13 1/32 Lw-19212
ST-91-14 1/4 75636, 76044, 78988

Figure 3. Dimensions of New Spacers for ST-91 Gage

Page 3 of 10
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Service Instruction No. 1143B

PART II. COUNTERWEIGHT BUSHING REPLACEMENT

The procedure for replacing counterweight
bushings is as follows:

1. Counterweight Bushing Inspection - Wear in
the counterweight bushings is usually evident as
out-of-round on the inside diameter. Check each
bushing with the P/N ST-73 bore gage. The
diameter should be between 0.7485 and 0.7505 inch
and the out-of-round should not exceed 0.0005 inch.
The P/N ST-73 gage can be set with a micrometer. If
the diameter of any bushing is oversize or out-of-
round all of the bushings in the counterweight must
be replaced.

2. Counterweight Bushing Removal - The
bushings can be pressed from the counterweight
with an arbor press and special driver P/N ST-92.
Refer to Figure 4. Insure the counterweight lays flat

1356

ST-93-3 SPACER \

and square with the arbor press spindle. Press both
bushings from one side of the counterweight, turn
the counterweight over and press out the remaining
two bushings.

3. Counterweight Bushing Bore Inspection
-Visually examine the bushing bore. The bore must
be smooth and free of scratches, tool marks, galling
or other surface damage. Any evidence of damage is
reason to scrap the counterweight. Measure the
bushing bore diameter; bushing bores will be found
to be either .9369/.9377 or .9384/.9392.
Counterweights having the larger diameter bore are

" marked with the letter *'B'' near each bore. Refer to

the ''Parts Required' section of this publication.
Using the magnetic particle method check the
counterweight for cracks. Any indication of cracks
is reason to reject the counterweight.

ARBOR PRESS SPINDLE

BE SURE SPACER IS INSERTED IN COUNTER-
WEIGHT BEFORE PRESSING IN BUSHING

ST-93-5 SPACER

Figure 4. Installing Counterweight Bushing Using Fixture ST-93 and Driver ST-92 '

Page 4 of 10
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CAUTION

It is not permissible under any cir-
cumstance to attempt to enlarge the
bushing bore in 8 counterweight. Eventual
engine damage will result from any opera-
tion that will reduce the snap ring groove
depth in the counterweight bushing bores.

4. Counterweight Bushing Installation -
CAUTION

The spacers provided with fixture P/N
ST-93 are used to control the depth that the
bushings are driven into the counterweight.
The bushing must be flush to .002 inch from
protruding into the slot of the counter-
weight.

Measure the center to center distance of the
bushing bore in the counterweight. Select the two
holes in the P/N ST-93 fixture that correspond with
this measurement and install the two P/N ST-93-2

{ FIXTURE P/N 64878 M

. 5
) =N i’y

FOR CORRECT SPACER

1355

OUNTED ON AN INTER- §
NAL GRINDER. CONSTRUCTICN HOLE OF THE

| FIXTURE MUST BE CONCENTRIC WITH THE
FACEPLATE OF THE MACHINE WITHIN + .0005

SEE TABLE WITH FIGURE 64

Service Instruction No. 1143B

locating pins in these holes. Refer to Figure 4. In-
stall the correct spacer either ST-93-3 or ST-93-5 in
the counterweight and position it on the P/N ST-93
fixture with the P/N ST-93-2 pins located in the
bushing bores. Using an arbor press and the P/N
ST-92 driver press the new bushings in place. Turn
the counterweight over and install new bushings in
the opposite side of the counterweight in the same
manner.

5. Finish grinding of the counterweight bushing
I.D. — grinding the inside diameter of the new
bushing to the correct size and surface finish is the
most important step in the rebushing procedure. Do
not attempt to substitute any other process for the
one herein described.

NOTE

The fixture P/IN 64878 is sold without any
mounting or locating holes drilled in its
base. This allows the fixture to be mounted
on any suitable machine without interfer-
ence from pre-drilled holes.

: e 6 DAY
y 374 x 1 x 114 GRINDING
WHEEL — BAY STATE
% 5 aRASIVE CO. PIN
3A-100-N6-v22 OR

Figure 5. Counterweight and 64878 Fixture Assembled on an [nternal Grinding Machine

Page 5 of 10
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A. Sccure the P/N 64878 fixture on the
faceplate of an internal grinding machine. Insure
the 1-1/8 inch diameter construction hole in the
center of the fixture is concentric with the center of
the faceplate. Concentricity must be held to within
+ .0005 inch total indicated reading. Refer to Figure
5.

NOTE

In the following table the new superseding
counterweight part number is listed in the
same block with the part number of the
counterweight that it replaces. The new
number is the lower number in each block.

B. Select and install the correct spacer on the
fixture and secure it to the alignment bar of the fix-
ture with the three 1/4-20 socket head screws. The
detail part number is stamped on the spacer. Refer
to the table with Figure 6 for the correct spacer to
use with each counterweight.

Spacer ) : Weight
Counterweight | Detail Dimensians (ng.)
Part No. Part No. A B + .002 Minimum
71904 12 .825 425 1.796
LW-19225 27 855 .395 1.796
71905 12 .825 425 1.752
LW-19226 27 835 395 1.756
72801 10 715 *535 1.846
LW-19227 28 740 510 1.846
72534 13 .950 .300 2.246
LW-19213 29 .965 .285 2.246
73643 15 .80S .445 2.212
LW-19211 12 825 425 2.212
73644 i1 741 .509 2.166
LW-19210 30 761 .489 2.166
73812 16 .908 342 2.266
LW-19212 31 923 321 2.266
74901 20 .720 .530 1.470
75636 20 720 .530 1.600
75637 17 875 375 1.678
76044 18 730 520 1.810
78988 18 730 520 1.600

SPACER USED WITH TOOL NO. 64878
Y FOR GRINDING COUNTERWEIGHT BUSHINGS.

1360

/"\coummwaom
Figure 6. Identification of Dimension A" and "'B"

Page 6 of 10
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NOTE

Locating pin P/N 64878-2 is used to align
the counterweight through an unfinished
bushing. P/N 64878-6 locating pin is larger
and is used to align the fixture through
bushings that have been ground to size.
These locating pins are off-set to accom-
modate the two different center to center
bushing bore distances that will be found on
counterweights.

C. Install and rotate the smaller pin P/N
64878-2 to the position required to place one set of
bushings on the center line of the fixture. Lock the
locating pin in this position by tightening the 10-32
socket head screw that secures the P/N 64878-23
locating clamp.

D. Install the counterweight on the fixture as
shown in Figure 5. Insure the counterweight and fix-
ture mating surfaces are clean. Tighten the ap-
plicable knurled head screw to secure the
counterweight against the spacer. If the threaded
end of the screw attempts to enter the slot in the
counterweight, install the metal block P/N 64878-21
on the end of the screw. Adjust the fibre block of the
hold down clamp over the center of the
counterweight and tighten the socket head screw to
secure the counterweight to the fixture.

E. Grind the inside diameter of both bushings
to 0.7485/0.7505 inch diameter. Surface finish of the
finished bushing must be 15 micro inches. The 3/4 x
1'x 1/4 grinding wheel shown in Figure 5 is satisfac-

tory for this purpose. It can be purchased from Bay .

State Division, Dresser Industries Inc., 12 Union
Street, Westboro, Mass. 01581. Order PIN
JA-100-N6-V22.

F. Remove the counterweight from the fixture
and remove the small locating pin P/N 64878-2. In-
stall the larger locating pin P/N 64878-6 in the op-
posite hole. Rotate the pin to align the unground
bushings with the center line of the fixture. Secure
the pin and counterweight as described in steps C
and D. Proceed to grind the remaining bushing as
described in step E.

6. Inspection of Finished Counterweight
Bushings —

Scanned with CamScanner
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determine if grinding cracks are present in the
finished bushing, Replace any bushings that are
found to be cracked.

B. Fixture P/N ST-94 is used to check the
finished bushing bores for correct location. To set up
the fixture, install the P/N ST-94-2 relieved locating
pin in the center hole with the locating diameters in
the vertical position as shown in Figure 7. Instal}

the counterweight bushing bores. The P/N ST-94-9
Pin can remain Permanently installed in the center
hole with the P/N ST-94-3 being moved as required
to adapt to the counterweight being inspected. If
the pins do not fit into the newly ground bushing, it
may be concluded that the bores are mislocated and
the bushings must be replaced and reground again.
If the counterweight fits, Proceed to step C.

ADJUST DIAL FOR ‘'O
READING WITH PLUNGER
RESTING ON STEP OF
SET-MASTER

GAGE FIXTURE
ST-94

LOCATE PLUNGER ON COR.
AECT STEP OF SET-MASTER
REFER TO THE TABLE WITH
FIGURE 6 FOR THE CORRECT

SET-MASTER
STEP

1354

Figure 7. Depth Gage Adjusted with Sgt'-Master
Preparatory to Checking Line Position
of Counterweight Bushings

C. Also check the distance from the center of
the bushing bore to the flat edge of the
counterweight with the fixture P/N ST-94 and

Service Instruction No. 1143B

ell;her_P/N ST-94-5 or ST-94-10 set-master in the
fol]m:«mg manner, Place the set-master over the
locatmg pins of the fixture (refer to Figure 7), pre-
lqud the depth Bage approximately .010 inch, set the
dial gage to *g" with the plunger resting on the ap-

Figure 6. Remove the set-master and install the

between thig Mmeasurement and the measurement
obtained with the set-master is allowed.

INDICATED
VARIANCE FROM
SET-MASTER TO
COUNTERWEIGHT
MUST NOT EXCEED
t .004 INCH

o
Nel
(3

Figure 8. Checking Center Line Position of
Counterweight Using Gage Fixture ST-94

NOTE

During the following step (D) if erratic or
excessively '‘out of limits" measurements
are observed, rem<ve the counterweight
and insert it on the P/N ST-91 fixture so
that the opposite inner face oflthe counter-
weight is located against the fixture. Then
repeat the measurcments. Of\ly one of the
inner faces of the counterweight is square

with the bushing bores.

Pagc T of 10
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. Select the proper spacer either P/N
ST-QIB. sT91-8, ST-91-9, ST-91-19. ST-_E)l-ll,
ST-91-12, ST-91-13, or ST-91-14 and msmll.xt and
the counterweight on the fixture. Refer to Flgu.re 3
for spacer application. Press t.he counterweight
squarely against the spacer and hghte_n the knusled
screw to secure the counterweight firmly agm?st
the locating surface of the fixture. Install the gaging
arbors P/N ST-91-3 through each of the finished
bushings as illustrated in Figure 6. Place the fixture
on a surface plate and indicate both ends of each ar-
bor as illustrated in Figure 9. Turn the fixture over
to rest on its adjacent side and again indicate both
ends of the gaging arbors. See Figure 10. The dif-
ference in measurements from one end of the gaging
arbor to the other must not exceed .003 inch per inch
in any instance.

DIFFERENCE IN IN-
DICATED MEASURE-
MENT OF EACH END
MUST NOT EXCEED .003
INCH PER INCH.

SPACER

1352

BE SURE SURFACE 1S FLAT AND CLEAN.

Figure 9. Checking Parallel and Squareness of
Counterweight Bushings with Gage Fixture
ST-91 — Vertical Position

7. Counterweight Balance Procedure - The
center of gravity of the counterweight is located at
the center of the 1/4 inch or 3/8 inch diameter drilled
hole that is located between the bushing bores. The
balance of the counterweight in relation to its center
of gravity is quite important and may have been
changed when the new bushings were installed.

Check the balance of the counterweight in the
following manner.

Page 8 of 10

Service Instruction No. 1143B

DIFFERENCE IN IN-
DICATED MEASURE-
MENT OF EACH END
MUST NOT EXCEED .003
INCH PER INCH.

n
)

BE SURE SURFACE IS FLAT AND CLEAN.

Figure 10. Checking Parallel and Squareness of
Counterweight Bushings with Gage Fixture
ST-91 — Horizontal Position

A. Install the counterweight on the correct
P/N ST-96 balancing arbor, either the P/N ST-96-1
for the 3/8 inch hole or P/N ST-96-2 for the 1/4 inch
hole, and place the arbor on a pair of balancing
ways. Insure each blade of the ways engages the ar-

bor at a point not more than 1-1/2"" from each end.

\F COUNTERWEIGHT IS IN BALANCE
IT WILL REMAIN STATIONARY IN ANY
POSITION.

Figure 11. Counterweight Mounted on ST-96 Arbor

for Balancing

Scanned with CamScanner

—rh




Service Instruction No. 1143B

NOTE '

bn{ance by placing the center of the P/N ST.g5
weight not more than 1" from the center of the ar-
bor. See Figure 12. If the counterweight can be

The center of both of the P/N ST-96 arbors
brought into balance with the addition of this

is tapered to compensate for slight varj.
ations in the diameter of the hole. The first weight th i i
. . e balance can be consid d
1-1/2 inches' of each end of the arbor is = ® widared satistactory,
full i ic di .
Z;;P: Uy ground to insure concentric diame- C. If the counterweight cannot be brought in-
to balance by the addition of the P/N ST-95 weight,
ind t .
BALANCE MUST 8E ACHIEVED gy _carl;e_fully g;-:;nd he heavy end at the locations shown
PLACING WEIGHT NOT MORE tn Figure 13,
THAN 1 INCH FROM CENTER OF
8. Counterweight Weight Limitations A
weight - check is not necessary unless the

m--

COUNTERWEIGHT I [

ST-95 !
counterweight has been ground to correct an i
proper balance condition. If the counterweight has

been ground it must meet the minimum weight re-
quirements shown in the table with Figure 6. Do not
install any counterweight weighing less than the
minimum weight, listed in the table, in any engine.

COUNTERWEIGHT MAY BE GROUND AT
ANY OF THESE LOCATIONS TO CORRECT

BALANCE.

Figure 12. Counterweight Balanced by Weight
ST-95 Placed Within One Inch from Center

B. If the counterweight is in perfect balance it
will remain in any position it is placed. See Figure Figure 13. Location of Areas on Counterweight
11. If it has a tendency to move, try to keep it in for Grinding

v

PARTS REQUIRED:
Nomenclature

Part No.

71903-A Bushing, dynamic counterweight
(Identification letter ““A** .9395/.9390 OD)

71903-B Bushing, dynamic counterweight
(Identification letter ““‘B'* .9410/.9405 OD)

Page 9 of 10
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Service Instruction No. 1143B

SPECIAL TOOLS REQUIRED:

Tool No. Nomenclature

ST-73 Dial bore gage (measure .7485/.7505 inside diameter of bushing)

ST-91 Squareness gage (check parallel and squareness of finished bushing
bores)

ST-92 Driver {remove and install bushings)

ST-93 Assembly fixture (install bushings in counterweight)

ST-94 Location Gage (check hole location after grinding)

ST-95 Weight, balance (.004 pound - check balance of counterweight after
rebushing) )

ST-96 Balancing arbor (check balance of counterweight after rebushing)

64878 Grinding fixture (hold counterweight during bushing grinding)

NOTE: Revision “B’’ changes text, adds tooling update, adds new counterweight part numbers.

292254, 22734, 22734-A, 22734-B — These numbers for Textron Lycoming reference only.

Page 10 of 10
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EEEEEN Lycoming

Reciprocating Engine Division/
Subsidiary ol Textron Inc.

652 Oliver Streel
Williamspor!, PA

17701 USA.

SERVICE

INSTRUCTION

May 28, 1992

Supplement No. 2

for

Service Instruction No. 1143B

Remove and discard Supplement No. 1.

A recent revision to P/IN's LW-19225, LW-19226 and
LW-19227 counterweight assemblies changes the
distance from the centerline of the counterweight
bushing bore to the flat edge of the counterweight on
applicable counterweights that are identified with the
letter “'E™', as a suffix to the counterweight part
number. (Refer to Dimension “‘A", in the revised Figure
6, included with this Supplement.) Applicable
counterweights that were placed in service, prior to
distribution of this Supplement, that are not identified
with a letter suffix in the part number will have to be
measured to determine the “‘A’* dimension. After the
“A"" dimension has been determined, vibropeen the
correct identification letter on the counterweight as a
suffix to the part number.

Although applicable counterweights that are identified
with the letter ““E"* suffix in the part number, fit and
perform perfectly on the lobes of crankshafts installed
in direct drive engines it is impossible to assemble them
on crankshafts that are installed in reduction gear equip-
ped engines. For this reason production of
Counterweights with the relocated bushing bores has
been discontinued and alj applicable counterweights wil
be manufactured to the original “'A'" dimension which

is listed with the part number that contains the *'D*
suffix in the revised Figure 6. New cou
are manufactured to the original
identified with the letter “‘F’
(G, H, etc.) as a suffix to the part number.

CAUTION

TO INSURE PROPER COUNTER-
WEIGHT OPERATION DO NOT ASSEM-
BLE A P/N LW-19225E, LW-19226E OR
LW-19227E AT ANY DESIGNATED LOCA-
TION ON THE CRANKSHAFT OF A
REDUCTION EQUIPPED
ENGINE. USE THESE COUNTER-
WEIGHTS ON DIRECT DRIVE
CRANKSHAFTS ONLY. APPLICABLE
COUNTERWEIGHTS THAT ARE IDEN-
TIFIED WITH REVISION LETTERS D, F
OR SUBSEQUENT LETTERS CAN BE
USED AT ANY DESIGNATED LOCA-
TION. REFER TO THE LATEST REVI-
SION TO SERVICE INSTRUCTION NO.
1012 FOR COUNTERWEIGHT

APPLICATION.

nterweights that
“A"" dimension will be
" or a subsequent letter
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Service Instruction No. 1143B, Supplement No, 2

. Spacer Dimensions Weight
Counterweight Detail (Lbs.)
Part No. Part No. A B + .002 Minimum
71904 - 12 825 425 1.796 I
LW-19225D 27 855 .395 1.796
LW-19225E 17 875 375 1.796
71905 12 825 425 1.752 T
LW-19226D 27 855 395 1.756

_ LW-19226E 17 875 .375 1.756
72801 10 715 535 1.846
LW-19227D 28 740 510 1.846
LW-19227E* 30 760 490 1.846
72534 13 950 300 2.246
LW-19213 29 965 - 285 2.246
73643 15 805 445 2.212
LW-19211 12 825 425 2.212
73644 11 741 509 2.166
LW-19210 30 761 489 2.166
73812 16 908 342 2.266
LW-19212 31 923 327 2.266
74901 20 720 530 1.470
75636 20 720 530 1.600
75637 17 : 875 375 1.678
76044 18 730 520 1.810
78988 18 730 520 1.600

* Use spacer No. 30 and .001 inch thick shim stock to achieve 490 spacer thickness when grinding
the bushings in a P/N LW-19227E counterweight.

Spacer Required With Tool No. 64878 to
Center Counterweight Bushings For
Grinding.

R
\

-q—b-’-'

Counterweight

Figure 6. (Revised) Identification of Dimension ‘A’ and “'B"’

Page 2 of 4
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TOOL DATA:

There is no change to the tooling update kits offered
in Service Letter No. L217; however, as can be seen
by the dimensional changes listed in the revised Figure
6, different tools and set-up procedures are required

with counterweights that are identified with the letter
“*E'" as a suffix to the part number.

These changes are:
1. Use spacers as listed in the revised Figure 6.
NOTE

Use .001 inch thick shim stock between the
P/N 64878 hxture and the P/N 64878-30

4

3/4"

}\

5”

DETAIL PART
NUMBER DIMENSION "'C"

ST-91-7 /64
ST-91-8 Neq
ST-91-9 364
ST-91-10 T
ST-91-11 732
ST-91-12 ¢4
ST-91-13 sz
ST-91-14 ',

Service Instruction No. 1143B, Supplement No. 2

spacer to align the P/N LW-19227E
counterweight. .

2. When checking the distance from the centerline
of the bushing bore to the flat edge of the P/N
LW-19227E counterweight with the P/N ST-94 fixture,
use the .0761 step of the P/N ST-94-10 set master, set
the preloaded dial indicator to + .001 inch to compen-
sate for the .00l difference between the counterweight
measurement and the set master.

3. Figure 3 is revised and included with this Supple-
ment, to show spacer application for the revised
counterweights. Figure 3A is added to illustrate an
undercut to the P/N ST-91-6 knurled screw. This under-
cut is required to allow use of existing spacers with
the revised counterweights.

& amp Detail P/N on this Surface

P‘C"
USE WITH

COUNTERWEIGHT P/N

73643, 73644, 72534, 73812
72801, LW-19225E. LW-19226E
71904, 71905, LW-19210
LW-19225D, LW-19226D, 75637
LW-15227D

LW-19211, LW-19227E
LW-19212

75636, 76044, 78988

Figure 3. (Revised) Dimensions of New Spacers for ST-91 Gage

Page 3 of 4
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Service Instruction No, 1143B, Supplement No. 2

Grind an Undercut on the
Shank of the Screw.

-—————

This Length

This Diameter

195+ .005 Dia.

Figure 3A. Modifications to P/N ST-91-6 Knurled Screw

22971, 22971-A — These numbers for Textron Lycoming reference only.

Page 4 of 4
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‘Hrited States of America .
Department of Transportation —Federal Aviation Adminiscracion

Supplemental Type Certificate
N radore SE35S2NM

Johnston Aircraft Service, Inc.

Thiscorlificaly isdued lo

MA&WMMJ{JAMMWMWM 13 9/,&{4/ Civil Afr
ﬂi flomas SEfective June 15, 1956, as amended by 13-1 and 13-2.

ﬁ?ma/' . .@M_.%W Norndor:  E=295
' Mok Lycoming
Mol 0-540-A1A, -A1A5, -A1B5, -A1C5, -A1D5
~ _%w.#a.,m,f.? Desipn . Modification of crankshaft damper configuration in
accordance wi#F,AA sealed Johnston Aireraft Service, Inc. Report CPR-2 "NC" dated
December 10, 1986, or later FAA approved revision. o

o I
) Lonilatirns.and Gonditisna:  The approval of this change in. Wg\esign applies to
the basic engine of the specified models that are otherﬁ nmodified. This
approval should not be extended to other specific gngises these models on which
other previously approved modifications are 1neorp%g)d, unless it is determined

that the interrelationship between this change~qnd afly of those other previously
approved modifications will introduce no a e"fect upon the airworthiness of
that engine.

This.corlifoats amdd o saffomting diliohi Wﬁwzwmmﬁzwm

rendomec suuspondec rovikec omadorrrggo N v olhomesise calablishec by tho Libpriinitbralon of e
Ghatoofspplication November %1 86 Dt meissused :
Dutegfissuonce: December 10, 1986 Yatvarnondid.

By direction.of the

Manager, WE¥t¥rtY Alreraft
Certification Office

- - - - . (Title) ~
Any alleration of this cerlfficate is punishable by a fine of not exceeding §1,000, or imprisonment not exceeding 3 years, or both.

Thix certificate may be transferred in accordance unith FAR 71 47

\
.\
\
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KZSIEET] Lycoming SERVICE

. 652 Oliver Streel

) Willamsport, PA 17701 USA.
71713236181 T E R

Service Letter No, [235A .
(Supersedes Service Letter No. L235)

June 29,1998
TO: : All Owners’ and Operators of Textron Lycoming O-540-A1A5, -A1BS,
[ | : -A1C5,-A1D5 and I0-540-C1B5 model engines. _
SUBJECT: Installation of Hartzell Compact Aluminum Hub Propeller on Comanche 250
d Aircraft.

Textron Lycoming has been notified that some owners of the Comanche 250 aircraft would like to install the

Hartzell compact aluminum hub propeller. This propeller is only compatible with the following crankshaft
counterwelght and roller configuration.

Counterweight 72801 or LW-19227
No. 5 Roller 72965
No. 6 Roller 72797

The engine models which incorporate this counterweight system are the 0-540-A4A5, =-A4B5 —A4C5
—A4D5 and 10-540-C4B5 model engines.

0 General Aviation -
Manufacturers Association
& Pane 4 nf A Panes 1 ‘

(&
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JOHNSTON AIRCRAFT SERVICE; INC.
P.0. BOX 1457
TULARE, CALIFORNIA 93275

JOHNSTON AIRCRAFT SERVICE, INC. REPORT CPR-2
ENTITLED

Technical Details for Changing the L i
ycoming 0-540 A1A,
A1A5, A1B5, A1C5, A1D5 and Lycoming- 10~540 C1B5 to be

eligible for the Hartzell Compact P -
F8477D-5R. pact Propeller, HC-C2YK-1BF/

F.A.A.  APPROVED PER S.T.C. NoO. Ssigggifzj:‘lo

Date: DEC 10 1986

Page 1 of 6 Pages
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JOHNSTON  AIRCRAFT SERVICE, INC. REPORT CPR-2

CYLINDER _REMOVAL

Remove Left Rear (#6) Cylinder and Piston Assembly from Engine using
instructions contained in Lycoming Overhaul Manual for Direct Drive
Engines, P/N 60294-7. Leave the Piston and Rings inside the Cylinder
with only enough Piston showing for access to the Piston Pin.

You now have access to the Counterweights through the # 6 Cylinder hole
in the Crankcase.

COUNTERWE IGHT _ REMOVAL

Remove the two (2) Lycoming Counterweights, P/N 71904, and (2) rollers,
P/N 70416 and (2) P/N 72022, merely by removing the retaining rings, ref.
11, after which the Washers, ref. 10, Rollers, ref. 9, and Counterweights,

ref. 8, may be detached from the Crankshaft Lug.

After removing 71904 Counterweights and prior to installing 72801 Counter-
weights, dimensionally check bushings in Crankshaft Counterweight Cheeks.

Any bushings not meeting New Lycoming specifications must be replaced per
latest version of Lycoming Service Instruction 1142.

Use Figure 1 (Typical Crankshaft and Related Parts) as shown below to

aid in Counterweight Removal and Installation.

15 16 18 17

N 4

5 6 181920 2;

‘L.J

22
23
24
25
26
22
REF. #'s

1. Retaining Ringy 12, Stepped Duowcel 23, Screw

2, Camshalt Gov. Drive Gear 13. Camshalt 24, Washer

J. Woudrull Key 14. Camshaflt Gear 25, Mapmelo Drive Gear

4. Camshaft (Integral Geur) 15. I'in 26. Crankshaflt Gear

5. Tappet Sncket 16, Tachwmeter Shall 27. llex Head Serew

6. Tappet Plunger Assy. 17, Netaining Ring 24. Lockplate

1. Tappel Dexly 18. Spacer 29. Idler Gear Shaft

8. Counterweipnt 19, Breather Slinger J0. Sludge Tube (nol uged on current nuxlels)

9. Roller 20. Lockplate 31, Crankshaft Counterwelght Bushing

10, w“h'-']' Z1. Hex Head Screw 32, Ning Gear Support Assy,

11, Retalning Ming 22. Crankshalt Idler Gears 33, Expanslon Plug
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PVINSION ATRCRAET SERVICE, INC.  WePUR] cppey

COUNTERWEIGHT _ INSTALLAT | ON

Per Lycoming Service Instruction 1012 (Latest Version), install New
71907 Washers, ref. 10, and New LW14820 (71906) Retaining Rings, ref.

11, on one side of New Style Rebullt or New Counterwelght Assembly, P/N
72801, ref. 8, and place the Counterweight on Its proper lug on the .
Crankshaft per Figure 4 Service lastruction 1012 (latest version). Insert
(2) New Rollers, P/N 72797, ref. 9, and secure assembly by Installing New
71907 Washers and LW 14820 (71906) Circlips on the other side of the
Counterweight. All the Bushings, P/N 71903, in the Counterweights must
be New and Finished per Lycoming Service Instruction 1143 (latest version).
Circlips are inserted with sharp edge outward (see Figure 2). Two

gages will check all circlips in any Avco Lycoming Counterweight.

See table on Figure 3.

J [ oy 'B'IQS-'_’T,%%.L_ TITE N T
e
\ — WASHER 1 — l | noasod)
: o 't Ow wseaar piSTARCE oM

0110w OF CROONVT TO OreQuT(
\‘T"m‘ Y o weaw

WITH SHARP EDGE OF ‘ Ay oo LU VNG
CIRCLIP_TOWARDS — ,_.A

QUTSIDE = 4 ‘ —

*Figure 2 . Figure . 3 .
Showing Dimenaions for Chetking Cirellp

CAUTION

Be sure the correct rollers are installed in
identical pairs only. Under no circumstances

are two different rollers to be installed on

any one Counterweight installlation. Check roller

part number CAREFULLY.

Insert one end of the Counterweight Retaining Gap Gage, Avco Lycoming
P/N 64892-2 or -3 between the ends of the Counterweight Retaining Ring;
see Figure 3 for gap dimensions and gage selection. Be sure the gage
is resting on the bottom of the groove. The gage must pass between
the ends of the Retaining Ring and when rocked back and forth, must
clear the inside edge of the top of the Retaining Rings. If the

Page 3 of 6 Pages
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JOHNSTON AIRCRAFT SERVICE, INC. REPORT CPR-2

COUNTERME IGHT INSTALLAT (oN CONT INUED.
; —~ATION CONT (NUED.

NOTE :

A recent revision to Lycoming Part Number 64892
gage set eliminated the 64892-1 gage from the
set. The 64892-2 that is to be used for checking
both the 71906 ang LW14820 Circlips, must be
modified to the Specifications |isted in the table
section of figure 3 Or a new gauge set can be

SPECIAL TOOLS REQUIRED.

Avco Lycoming Part Number 64892 Gauge Set, now
consists of:

64892-2 Gauge
64892-3 Gauge

Repeat the Same procedures with the second New Style Counterweight,
Part Number 72801, but use two (2) New Rollers, Part Number 72965,

in the second assembly.

GRQUP DENTIFICATION

T

FREE DIA. | HOLE SZE | STAMPED MARK|[ P/N )

1056 | 0T2/060_ 3 7906

1.056 | 0937076 WA TIW-14820

1.344 1 .090/076 NA 17005
FREE DIA,

IOENTIFICATION MARK'S, IF ANY
AND HOLE SIZES

.

Figure 4 Circlip Identification

Pane 4 nf A Panes
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JCHUNSTON AIRCRAF | SERVICE, INnC. REFURI CrRr-2

COUNTERWE IGHT INSTALLATION

Per Lycoming Service Instruction 1012 (Latest Version), instal| New
10, and New LW14820 (71906) Retainin .
t Assembly, P/N

71907 Washers, ref,

11, on one side of
72801, ref. 8
Crankshaft per Fi on 1012 (latest version). [nsert
(2) New Rollers, P/N 72797, ref. 9, and secure assembly by installing New
71907 Washers and LW 14820 (71906) Circlips on the other side of the
Counterweight. Al] the Bushings, P/N 71903, in the Counterweights must

b? Ney and Finished per Lycoming Service Instruction 1143 (latest version).
Circlips are inserted with sharp edge outward (see Figure 2). Two

gages will check al| circlips in any Avco Lycoming Counterweight.

See table on Figure 3.

te-maze (892 |-, 198 sar-7 | i owy
rroos - 609y | Lamy e on!
-— l | Do:3g 09y

WAEER
- oM wsea orsTARCE RN
110N O CAOOVE TO ordosiT(
(06 O omqLe, Y e e g

ASSEMBLE_CIRCLIP

WTH SHARP EDGE OF
IRCLIP TOWARD
UTSIDE

- Figure 2 . Figure .3 .
Assembly of Circlips in Counterwoight Diagram of Assembled Coynterwaight
~ Showing Dimenasions for Checking Clrelip

CAUTION

Be sure the correct rollers are installed in
identical pairs only. Under no circumstances
are two different rollers to be installed on
any one Counterweight installation. Check roller
part aumber CAREFULLY.
Insert one end of the Counterweight Retaining Gap Gage, Avco Lycoming
P/N 64892-2 or -3 between the ends of the Counterweight Retaining Ring;
see Figure 3 for gap dimensions and gage selection. Be sure the gage
is resting on the bottom of the groove. The gage must pass between
the ends of the Retaining Ring and when rocked back and forth, must
of the top of the Retaining Rings.
s and under the top of the

clear the inside edge
ely between the end
sure all rings are properly

gage does not pass fre
the ring is not properly seated. Be

seated.
Page 3 of 6 Pages
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JOHNSTON AIRCRAFT SERVICE, INC. REPORT CPR-2

COUNTERWE IGHT iNSTALLATldN CONT INUED.

NOTE:

A recent revision to Lycoming Part Number 64892
gage set eliminated the 64892-1 gage {from the
set. The 64892-2 that is to be used for checking
both the 71906 and LW14820 Circlips, must be
modified to the specifications listed in the table
section of figure 3 or a new gauge set can be
purchased through Avco Lycoming Wifliamsport

Division.

SPECIAL TOOLS REQUIRED.

Avco Lycoming Part Number 64892 Gauge Set, now
consists of:

64892-2 Gauge

64892-3 Gauge

Repeat the same procedures with the second New Style Counterweight,
Part Number 72801, but use two (2) New Rollers, Part Number 72965,

in the second assembly.

CRCLIP  IDENTWFICATION

FREE DIA. | HOLE SIZE (| STAMPED MARK| P/N
1.056 .gT2/060 93 11906
1.036 0937076 N/A Lw-14820
1.344 090/076 N/A TT00S

FREE DIA.

IDENTIFICATION MARK'S, IF ANY
AND HOLE SIZES

’

Figure 4 Circlip Identification
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JOHNSTON- AIRCRAFT SERVICE, INC. REPORT CPR-2

CYLINDER INSTALLATION

Re-install # 6 Cylinder and Piston Assembly on its pad using a New

Cylinder Base Seal. Initiatly tighten % inch cylinder hold-down nuts, “

to a torque of 300 in. Ib (25 ft. Ib,) in the sequence shown in Figure
5. On engines with cylinder hold-down plates, follow instructions in

figure 6.

to 300 in. !bs. (25ft.lbs). The sequence for tightening these nuts is

Install 3/8 inch nuts on the femalning cylinder base studs and torque 1
optional. " i

3. Using the same sequence as described in paragraphs 1 and 2, and shown

in figure 5, check all } inch nuts for tightness by bringing torque
to 600 in.Ib (50ft.I1b). Be sure shims are removed before final

torquing engines using cylinder hold-down plates. é
:

4, Check 3/8 inch nuts for tightness on the remaining cylinder base studs
by bringing torque up to 300 in.Ib (25ft.!b). Sequence is optional. U

5. After all cylinder base nuts have been tightened, remove any nicks in
cylinder fins by de-burring or filing.

G. After tightening cylinder base nuts, install the remaining cylinder
parts in the opposite sequence you removed them. Use all new gaskets
and seals during assembly. Be sure to collapse Lifter Plungers and check for

proper dry clearance of .028 to .080 between Rocker Arms and Valves
with Piston at Top Dead Center on compression stroke. |f your engine
WAS performing normally and you cannot obtain proper Valve cleararce
then re-check your cylinder installation for problems ( refer to
Lycoming Direct Drive Qverhaul Manual.gP/N 60294-7)

_---"’J‘—-—-.
- 34°

Cvhnage’
ROIJ ONnwn plale

]
Honponigl ca='er

i Wne g! engine

t— Shum dreqa per cviinde’
(.010in thteck x .50/,70in, wide)

Duning inbial highteming use Two §™™3
belween each plate and tne basre!
located a3 shown Remove (=™t Do

Figure 5 Sequence for Tightening s 11 nown

linder B ts |

e Figure 6. Location of Shims Between Cylinder
Barrel and Hold-Down Plates
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JOHNSTON AIRCRAFT SERVICE, INC, REPORT CPR-2

COUNTERWE IGHT INSTALLATION CONTINUED.

NOTE :

A recent revision to Lycoming Part Number 64892
gage set eliminated the 64892-1 gage from the
set. The 64892~2 that is to be used for checking
both the 71906 and LW14820 Circlips, must be
modified to the specifications listed in the table
section of figure 3 or a new gauge set can be
purchased through Avco Lycoming Wiflliamsport
Division. '

SPECIAL TOOLS REQUIRED.

Avco Lycoming Part Number 64892 Gauge Set, now
consists of:

64B892-2 Gauge
64892-3 Gauge

second New Style Counterweight,

Repeat the same procedures with the
lers, Part Number 72965,

Part Number 72801, but use two (2) New Rol
in the second assembly.

CRAP DENTIFICATION

FREE DIA. | HOLE SIZE | STAMPED MARK | P/N
1056 .OT2/060 | 93 71906
__1.0%6 0937076 WA LW-14820
1,344 .090/078 N/A TT00S
FREE OlA,

IDENTIFICATION MARK'S, IF ANY
AND HOLE SIZES

’,

Figure 4 Circlip Identification
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JOHNSTON AIRCRAFT SCRVICE,INC. REPORT CPR-2

All the Engines listed for this Modification now have the same
rotational dampening system as the Lycoming 0-540 E4A5 and 10-540 D4AS,
both rated at 260 H.P. at 2700 R.P.M., per current Lycoming Parts
Manuals, PC-115 and 215, and current Lycoming Certified Aircraft Engine
Manual SSP 283.

One other determinging factor is the Camshaft. Any Engine equipped with
early Camshait, Part Number 71642, is not eligible for the H.P. or
R.P.M. increase.

All Engines changed by this modification shall have (M) followed by
the S.T.C. number marked on the Engine Data Plate following the
Engine Model designation.

Johnston Aircraft Service, Inc. has Rebuilt and New Counterweight
Modification Kits available for sale.

REFERENCE MATERIAL

Lycoming Service Instruction 1012 ( Latest Version)
Lycoming Service Instruction 1142 ( Latest Version)
Lycoming Service Instruction 1143 ( Latest Version)
Lycoming Direct Drive Overhaul Manual
P/N 60294-7 ( Latest Version)
Lycoming Parts Catalog, P/N PC-115, for 0-540 Series
Aircraft Engines (Latest Version)
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Willlamsport Plant | ' E
Textron Lycoming/Subsidiary of Textron Inc. I N ST R CT I N
652 Oliver Streel _ ' l ( )

Williamsport, PA 17701 USA. .

DATE: October 31, 1988 Service Instruction No. 1012F

(Supersedes Service Instruction No. 1012E)
Engineering Aspects are
FAA Approved

SUBJECT: PART I: Correct Location for Counterweights and Rollers on a

Crankshaft
PART II: Proper Assembly Procedure for Counterweights and Rollers

on a Crankshaft

MODELS AFFECTED: All Textron Lycoming engines employing counterweights.

TIME OF COMPLIANCE: As Required.

t PIN 76787 roller was replaced by P/N 73648 as a pro

The purpose of this service instruction is to provide
correct assembly procedures and identify the correct
location on the crankshaft for the various
counterweights and rollers. utilized on Textron Lycom-
ing reciprocating aircraft engines. Since the original edi-
tion of this publication; counterweight design changes,

material improvements and improvements in manufac-
turing methods have resulted in a number of
counterweight supersedures. The following table lists
applicable counterweight part number supersedures in
the sequence of occurrence. The referenced notes
foliowing the table describe the supersedure.

COUNTERWEIGHT AND ROLLER SUPERSEDURE HISTORY

Original Superseding Original Superseding
Counterweight Counterweight Roller Roller
Part Number Part Number Part Number Part Number

- * 69393 71904 t 76787 73648
* 69394 71905
** 69349 71905
** 65602 71904
** 65640 71904 *
+ 71904 LW-19225
+ 71905 LW-19226
+ 72801 LW-19227
+ 72534 LW-19213
+ 73643 LW-19211
+ 73644 LW-19210
+ 73812 LW-19212

P/N 69393 and 69394 counterweights are cast iron and did not incorporate bushings in the roller bores. These
counterweights must be replaced at overhaul. (Not interchangeable.) _

P/N's 69349, 65602 and 65640 counterweights incorporate screw in plugs and circll_p
in the counterweight. When it becomes necessary to replace one of these counterweig

on that certain crankshaft must be replaced. (Not interchangeable.) d as a result
P/N's 71904, 71905, 72801, 72534, 73643, 73644 and 73812 counterweights have been superseded as

. : ithi i acement
of manufacturing process changes. Each one Is completely interchangeable with its respective repl

counterweight. Existing stock ol these counterweights is usable until depleted.
duct improvement and to el

s to secure the rollers
hts, all counterweights

iminate a dispensible part.

Page 1 ol 7

m General Aviation

Scanned with CamScanner




NOTE

Any 0-540-A1A model engine installed in a
Piper aircraft must be converted to the
0-540-A1A5 configuration at overhaul. This
is accomplished by installing two (2) fifth
order counterweight rollers P/N 72022, in
place of two (2) of the four (4) sixth order
P/N 70416 rollers, on one of the two (2) rear
crankshaft lugs. When this modification has
been completed, stamp the number ''5"*
after the model number on the engine

Service Instruction No. lt-)12>F
B

'PART I

Part I sepanates applicable engines into grm'lfls that
utilize the same basic crankshaft design with the same
counterweight and roller configuration. The location col-
umn in the table that accompanies each group
references the group to a numbered figure which is an
illustration that is typical of the crankshaft installed in
the engines listed with the group. Each counterweight
lobe position is numbered on the illustration and the
location column in the table assigns each counterweight
and roller combination to one or more of these

numbered positions.

nameplate.
Figure 1.
Counterweights and Rollers - Group |
] Counterweights  Qty.  Roller Qty.
Group P/N - No. PIN No. Location
T BID RiCa At 9227 1 LW-10977 2 gif:re lio ition
. . - E LW-1 2 ither Positi
LG e 1036 LW-19227 1 LW-10945 2  Either Position

-F1A6, -G1A6; LO-360-A1G6D, -E1A6D; 10-360-

Al1B6, -A1B6D, -A1D6, -A1D6D, -A3B6D,
-A3D6D, -B2F6, -C1C6, -C1D6, -C1E6, -J1A5D;

AEI0-360-A1B6, -B1G6; L10-360-C1E6; TO-360-
CLA6D, -E1A6D, -F1A6D; LTO-360-E1A6D; TIO-

360-A3B6, -CLA6D. )

Page 2 of 7
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Figure 2.
Counterweights and Rollers - Group 2, 3, 4. 5, 6. 7

Service Instruction No. 1012F

Counterweights Roller Qty. )
Group P/N PIN No. Location

Group 2 (6 Cyl. Direct Drive Engines) Figure 2
0-540-A1D, -A2B. - LW-19225 T0416 4 Position 1, 2
Group 3 (6 Cyl. Direct Drive Engines) Figure 2
0-540-A1A, -A1AS5, -A1B5, -A1C5, -A1Ds3, LW-19225 70416 2 Either Position
-A3D5, -B1A5, -B1B5, -B2B5, -B2C5, LW-19225 72022 2 Either Position
-F1A5, -F1B5, -G1AS, -G2A5, -H1B5D,
-H2A5, -H2B5D; 10-540-C1B5, -C1C5.

Group 4 (6 Cyl. Direct Drive Engines) ) Figure 2
0-540-A4D5, -B4B5, -E4AS5, -E4B5, -E4C5, LW-19227 72965 2 Either Position
-J1A5D; 10-540-A1A5, -B1A5, -B1B5, -B1C5, LW-19227 72797 2 Either Position
-C1B5, -C4B5, -C4C5, -C4D5D, -D4 A5, -E1AS,
-E1B5, -G1AS, -G1B5, -G1C5, -G1Ds5, -GLES,
-G1F5, -J4AS5, -P1A5, -T4A5D, -T4B5D, -T4C5D,

-WI1A5D; AEI0-540-D4A5, -D4B5, -L1B5D; TIO-

540-CLA, -E1A, -G1A, -H1A, -AA1A5, -AB1AD.

Group 5 (6 Cyl. Direct Drive Engines) Figure 2
10-540-K1A5, -K1A5D, -K1B5, -K1C5, -K1D5, LW-19210 73648 2 Either Position
-K1E5. K1E5D, -K1F5, -K1F5D, -K1G5, LW-19210 76788 2 Either Position
-K1G&5D, -K1Hsb, -K1J5, -K1J5D, -K1KS5, -L1AS,

-L1A5D, -L1B5D, -L1C5, -M1A5, -M1AS5D,

-M1B5D, -M2A5D, -N1AS, -R1AS5, -R1A5D,

-S1A5, -ULBSD, -AA1A5; AEIO-540-L1B5D;

HIO-540-A1A; TIO-540-A1A, -AlB, -A2A,

-A2B, -A2C, -F2BD, -J2B, -J2BD, -N2BD, -R2AD,

-S1AD, -T2AD, -U2A, -V2AD, -W2A; LTIO-540-

F2BD, -J2B, -J2BD, -N2BD, -U2A, -V2AD, -W2A.

Group 6 (6 Cyl. Direct Drive Engioes) Figure 2
0-540-J3A5, -J3AS5D, -J3C5D, -L3C5D; 10-540- LW-19210 LW-15558 2 Either Position
W3A5D. LW-19210 76788 2 Either Position
Group 7 (6 Cyl. Direct Drive Integral Figure 2

Accessory Housing Engines)
TIO541-A1A 76044 76042 2 Either Position
76044 76043 2 Either Position

Page 3 of 7
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Figure 3.
Counterweights and Rollers - Group 8, 9, 10, 11, 12, 13, 14

Service Instruciion No. 1012F

Counterweights  Qty.  Roller Qty.
_ Group P/N No. PIN No. Location
Group 8 (6 CyL Geared Engines) Figure 3
G0435-C2, -C2A, -C2A2, -C2B, -C2BI, LW-19225 6 69433 12 Al Positions
-C2B2, -C2C, -C2E; GO-480-B series {except _
-B1AS6, -B1E6} -C2Cs, -C2D6, -D series;
IGO480-A1B6 L _
Group 9 (6 Cyl. Geared Engines) ) Figure 3
GO0-435C2B2-6; GO-480-B1 A6*, -B1ES, LW-19225 q 69433 8 Positions 1, 2, 3, 4
-C series; -F series, -G series; GS0-480 LW-19225 1 70416 2 Position 6
series (except -B1B3); [GSO-480 series LW-19226 1 69433 2 Position 5
{except -A1F3)
Group 10 (6 Cyl. Geared Engines) {Special} Figure 3
GO-480-B1A6 with the following S/N's; LW-19225 6 0416 12 All Positions
L-567-28,1-569-28, L-573-28,L-574-28,
L-575-28,L-576-28. .
Group 21 (6 Cyl. Geared Engines) Figure J
GS0480-B1B3; IGSO480-A1F3, ) LwW-19210 2 76788 q Positions 1, 2
LW-19213 q 69433 8 Positions 3, 4, 5. 6
Group 12 (6 Cyl. Geared Eogines) Figure 3
1G0-540-A, -B series LW-19213 q 73287 8 Positions 1, 2, 3, 4
LW-19225 | 70416 2 Position 6
~ LW-.19226 | 73287 2 Position 5
Group 13 (6 Cyl. Geared Engines) Figure 3
[GSO-540-A, -B series LW-19213 9 6943) 8 Positions 1, 2. 3, 4
LW-19225 | 70446 2 Position 6
LW-19226 1 63433 2 Position 5
Group 14 (6 Cyl, Vertical Engines) Figure 3
V0-540-B1B3, -CI1C3 LW-19213 6 73338 12 All Positions

* See Group 10 also,

Page 4 of 7
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Service Instruction No. 1012FF

";
)
%
Figure 4.
Counterweights and Roflers - Group 15 .
Counterweights  Qty. Roller Qty.
Group PIN No. PIN No.  Location
Group 15* (6 Cyl. Direct Drive Integral Figure 4
Accessory Housing Engines)
TIO-541-E1A4, -E1B4, S/N's 101-59 thru 756317 1 77386 2 Position 1
SIN’'s 297-59 76044 1 76042 2 Position 3
76044 \ 76043 2 Position 4
75636 1 77383 2 Position 2
TIO-541-E1AA4, -E1B4, S/N's 298-59 and 75637 1 77386 2 Position 1
up, -E1C4, -E1D4 76044 1 76042 2 Pasition 3
76044 | 76043 2 Position 4
78988 - 1 77385 2 Position 2
* . Change 77887 crankshaft and counterweight assembly to 78989 at engine overhaul by using 78988 counterweight
instead of 75636.
. ®
- Figure 5.
Counterweights and Rollers - Group 16
Counterweights  Qty. Roller Qty.
Group PIN No. PIN  No. Location
Group 16 (6 Cyl. Geared Integral Accessory Figure 5
Housing Engines)
TIGO-541-B1A, -D1A, -DIB, -E1A 75637 5 75631 10 Positions 2, 3. 4.
56
77002 1 77007 2 Position 1
When assembling TIGO-541 counterweight P/N 77002 to No. | position on the crankshaft, do not
use 71906 or LW-14820 circlips and 71907 washers. Use washer PIN 77004 and circlip P/IN 77005.
Page 5 of 7
_
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Figure 6.

Counterweights and Rollers - Group 6

Counterweights Qty.  Roller Qty. .

Group " PIN © No. PIN No.  Location _
éroup 17 (8 Cyl. Direct Drive Engines) i Figure 6 -
10-720A, -B, -C, -D series (2243}  Lw.iez1) 6 73649 12 ;’o_lsilgms 124

(22212)  Lw.10210 L 7384 2 Positiong
(3eed) LW-19210 | 73648 5 _Position 6 __
- WASHER
i S DL o
TQwa|
QIRI%;:}E Qw, ROS

Figure 7,
Typical Counterweight Installation

Page G-of 7

Figure 8.
Assembly of Circlips in Counterweight

it

FREE DIA

P IENTIFICAT 08

FREE O | noug SUC | SIAMPED waRg Pn;
1056 [ 0127060 9 e
1036 | 0937076 | [T TR
14 T0%0067E7 |~ 4 - Tido§

OCNINCANGY winx S, ¥ anv

AND HOLL BI85

Figure 10.
irclip [dentification
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PART 1l

CAUTION

The ptactice of marking crankshafts,
counterweights and rollers, to insure proper
location at reassembly, should not be ac-
complished with permanent marlings of any
kind. Refer to the latest Revision of Service
[nstruction No. 1152. Scoring, scratching, et-
ching or other type of permanent marking
could result in counterweight failure. See

figure 7.

07 and circlips, P/N 71906

or LW-14820 on one side of the counterweight and place
the counterweight on the proper crankshaft lobe. In-
sert the proper roliers and secure the assembly by in-
stalling washers and circlips on the other side of the
cqunterweight (refer to figure 7). Circlips are inserted
vqth the sharp edge outward (see figure 8). Two gaées
will check z_zll circlips installed in any Textron Lycoming
counterweight. See table with figure 9.

Install washers, P/N 79

CAUTION

Install the correct rollers in identical pairs
only. Under no circumstance areé two dif-
ferent rollers to be installed on any one
counterweight installation. Check roller part

Service Instruction No. 1012F

number and size by using the table at the

end of this instruction.

[nsert one end of the counterweight circlip 2P gage,
p/N 64892-2 or -3 between the ends of the circlip; see
figure 9 for gap dimension and gage selection. Be sure
the gage is resting on the bottom of the groove. The
between the ends of the circlip and
clear the inside edge

lip. If the gage does not pass free-
der the top of the circlip,
all circlips are

of the top of the circ
ly between the ends and un
the circlip is not properly seated. Insure
properly seated.

NOTE

A recent revision o p/N 64892 gage set
eliminated the 64892-1 gage from the set.
The 64892-2 gage that is to be used for
checking both the 71906 and LW-14820
circlips, must be modified to the specifica-

tions listed in the table section of figure 9
or a new gage set p/N 64892 can be pur-
chased through any Textron Lycoming

authorized Distobutor:
SPECIAL TOOLS REQUIRED:

Textron Lycoming P/N 64892 gage set, now consists of:

64892-2 Gage
64892-3 Gage

ROLLER OUTSIDE DIAMETERS

P/N 0D P/N oD _
D P/N
69433 .5050/.5045 73648 6 ) T
9433 ] .6572/.6567 76788
.6895/.689
;(2)1(1)1262 ) 6950/.6945 73649 .6098/.6093 77007 ) 5167/ 51620
= ) 6655/.6650 73814 .5652/.5647 77385 .5:8:45; 5840
o _ .6915/.6910 75631 4741/ 4736 77386 -5333/‘5328
S 6602/.6597 76042 .6420/.6415 LW-10945: -6915/ 6910 ]
— .:;94/.5189 76043 .6795/.6790 LW-10977 -'7141/ 27136
.5260/.5255 : . .
.5 [W-15558 .6451/.6446
NOTE: Revision F'*
F'* adds new modetl
els, changes text, updates part numbers as applicable.

18297, 19215, 19563
J . 19215A, 20196, 22
254, 22636, 22734A, 22734B — These numbers for Textron Lycoming reference

only.

Page 7 of 7
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Reclprocating Engine Division/
Subsidiary of Textron Inc.

652 Oliver Straet

Williamsport, PA 17701 US.A,
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INSTRUCTIO

SERVIGE

Seaslie

May 28, 1992

Supplement No. 1

for

Service Instruction No. 1012F

A recent-revision to P/N's LW-19225, LW-29226 and
LW-19227 counterweight assemblies changes the
distance from the centerline of the counterweight
bushing bore to the flat edge of the counterweight on
applicable counterweights that are identified with the
letter "'E'’, as a suffix to the counterweight part
number. (Refer to Dimension ‘‘A"’, in the revised Figure
6, from Supplement No. 2 to Service Instruction No.
1143B which is also included with this supplement for
reference purposes.) Applicable counterweights that
were placed in service, prior to distribution of this Sup-
plement, that are not identified with a letter suffix in
the part number will have to be measured to deter-
mine the *‘A”" dimension. After the '’A"’ dimension has
been determined, vibropeen the correct identification
letter on the counterweight as a suffix to the part
number. T

Although applicable counterweights that are idertified
with the letter “'E"" suffix in the part number, fit and
perform perfectly on the lobes of crankshafts installed
in direct drive engines it is impossible to assemble them
on crankshafts that are installed in reduction gear equip-
ped engines. For this reason production of
counterweights with the relocated bushing bores has

been discontinued and all applicable counterweights will
be manufactured to the original *‘A"’ dimension which
is listed with the part number that contains the “D"
suffix in the revised Figure 6. New counterweights that
are manufactured to the original *‘A"’ dimension will be
identified with the letter "'F'" or a subsequent letter
(G, H, etc.) as a suffix to the part number.

CAUTION

TO INSURE PROPER COUNTER-
WEIGHT OPERATION DO NOT ASSEM-
BLE A P/N LW-19225E, LW-19226E OR
LW-19227E AT ANY DESIGNATED LOCA-
TION ON THE CRANKSHAFT OF A
REDUCTION GEAR EQUIPPED
ENGINE. USE THESE COUNTER-
WEIGHTS ON DIRECT DRIVE
CRANKSHAFTS ONLY. APPLICABLE
COUNTERWEIGHTS THAT ARE IDEN-
TIFIED WITH REVISION LETTERS D, F
OR SUBSEQUENT LETTERS CAN BE
USED AT ANY DESIGNATED LOCA

TION. '

Pace 1 of 2
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Service Instruction No. %.01215‘, Supplement No. 1

Spacer Dimensions Weight
Counterweight Detail (Lbs.)
Part No. Part No. A B + .002 Minimum
12 825 425 1.796
?;}3;2250 27 855 395 1.796
LW-19225E 17 875 375 1.796 =
71905 12 | 825 425 1.752
LW-19226D 27 855 395 1.756
LW-19226E 1w 875 375 1.756
72801 10 715 535 1.846
LW-19227D 28 740 510 1.846
/ LW-19227E* 30 760 1 490 1.846
72534 13 950 300 2.246
I_ LW-19213 29 965 285 _ 2.246
r 73643 15 | 805 445 2212
LW-19211 12 825 425 2.212
I 73644 1 741 509 2.166
LW-19210 30 761 489 2.166
73812 1 908 342 2.266
LW-19212 31 923 327 2.266
7901 20 720 530 1.470
75636 20 720 530 1.600
75637 17 875 375 1.678
76044 18 , 730 520 1.810
78988 5 B [ 30 = 500

* Use spacer No. 30 and .001 inch thick shim stock to achieve 490 spacer thickness when grinding
the bushings in a P/N LW-19227E counterweight.

Spacer Required With Tool No. 64878 to
Center Counterweight Bushings For

7777777777777 77
: |

|<—>—>-|
P

Counterweight

(From Supp| Figure 6. (Revise@) Identification of Dimension ‘A" and “'B"'
pplement No. 2 to Service Instruction No. 1143B, included for reference purposes)
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DATE: May 7, 1971

SUBJETCT: -
MODELS AFFECTED:

Service Instruction No, 1142p

(Supersedes Service Instruction No. 11424)
Englneerlng Aspects are

FAA (DEER) Approved

Replacement of Craiikshart Counterwelght Bushings
Q- 360-ALES, -ALFS6, -A1GS, 10-360-A1B6, -ALCS, - A1DG, -C1D6, -C1ES, LI0-360.

CIE6, GO-435, GO-480, GSO-480, [GSO-480, 0-540, 10-540, [GO-540, 1G30-540.
VO-540, TIO-541, TIGO-541 and [0-720 serlas ¢ aines. .

TIME OF COMPLIANCE: Al overhaul,

All of the above engines incorporate dynamic coun-
terweight and roller combinatinns as an ellective means
of dampening vibrations. Each roller used tp attach
the counterweight is supported by three hardened steel
bushings, twa of which are located in the counter-
+eigat and the other in the crankshaft lug.

Wear on the stect bushings in the crankshaft coun-
terweight lugs is confined toa localized area opposite
the longitudinal centerline of the crankshait. This wear
will apoear as an out-of-round condition, which can
Yeawy_be measured.

CAUTION

Il an engine is disassembler prior to its
normal overhaul time, check the inside
diameter of the counterweight bushings in
the crankshalt. Ifany bushingis more than
-0007 inch out-of=round, it must be re-:
placed.

Alsc, the bushings are occasionally found to be
cracked on the outside surface, a condition not visible
unlil the bushing has been removed. Consequently. a!l
bushings in the ‘rankshalt lugs should be replaced
during overhaul. The crankshalt may be returnled to
the factory for rebushing, or it may be accemplished
in the [nllowing manner:

NOTE
For replacemerl of the bushings in the
tounterweights at overhaul, see the latest
edition of Service Instruction No. 1143.

1. Assemble puller (Avea Lyc. P/N 64872, figure 1)
and remove the old hushing from crankshafl lug.

R -~ -i’\ !
i T Dl
z'\‘ % !

Figure L. No, 64872 Puller to Remove and
Install Busnings

PLUGS SET SCREW

< B3N
’.,; 3-__ yy

. &

WITH PLUGS IN PLACE TIGHTEN SET SCREW

Figue 2. No. 57.280 Reaming Fixture
Assembled to Crankshalt

2. Measure the hole and datermine what size busiwng
is required by the lollawing charl, If the ho!- is
within standard limits, reaming the hole is not nec-
essary. I, however, it i5 delermined thatl a larger
oversize tushing is reqsired, steps 3 and ¢ musl
be completed before iasialling the new busking.

Nomuf; - '_“:'i
Hole Size , Jize Reamer Size
. 9369/, 9317 Std. None
. 9420/, 9425 Po3 64874 . 005 o/s) ,
. 9445/, 9450 POT5 ST 210 (. 0075 o/S)
. 9470/, 9475 rolo v 64875 (. 0010 ofs)
.9495/.9500 ! pO125 ST 211 (. 0125 o/3
{.9520/.9525 | P13 64875 (. 015 o/s)
Page 1 of 2
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{ermine reamer needed (- 005 o/s, . 0075 o/s,
301002052, 0125 o/s or . 015 o/s) and assemble the
010 & inture (Aveo Lyc. P/N ST-280) over the

iJse the two plugs provided to line up

kshall lug.
fhr:nholes and secure the [ixture by tightening the

Allen head set screws. See figure 2.

NOTE

Ou (ixture ST-280 select proper set of
holes far crankshalt being reamed. Wide
set of heles are spaced 2. 125 apart. The
narrow sel are spaced 1. 800 apart.

4. Assemble the reamer Lo be used with a univer-
sal joint drive. Remove one plug from the [ixlure
and proceed to hand ream the hole to proper size.
Following the above procedure feam the remaining

hole.

NOTE

One location plug must be in [ixture when
raaning Lo assure proper spacing.

6. Alter the bushingis tnsta
with the main bearings by p
vee blocks on a surface plate.
blocks, Teol No. ST-212,
pare parallelism ofl the we
main journals within .
crankshalt in the vee blocks at journ

the bushing location.

oy m R B
¥ M_.'-i-“““

Service Instruction No. 1142B

ler and pro-

5, Assemble the new hushingon the pul
ceed to pull the bushing into the liole. (Relerence
578, Table of Liwits, Ser

vice Bulletin No. 268.)

CAUTION

of this bushing is

The inslde diameter
d no {urther fin-

finlshed al the [actory an
ishing of the bushimg ls necessary. Caulion

must Le exercised when installing the
bushing sothat the {inished [D is a0t dam-
aged. Because of pussible damage to the
crankshall fug. never under any clrcym-
stances remove or install these bushings

by use of a drifl.

lled, check its alignment
lacing the crankshaft in
Install the wedge
in the 