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On December 14, 1987, both persons aboard a Piper model PA-28-161, N2138J,
were killed when the airplane sustained an engine stoppage and crashed at Draper,
Utah.! The accident occurred at night after the airplane struck power lines and
flipped inverted onto a highway during an attempted emergency landing. The
airplane was powered by an Avco Lycoming Textron model 0-320-D3G engine.

The National Transportation Safety Board’s investigation of the accident
disclosed that the engine stoppage was caused by a failure of the engine crankshaft
gear assembly. The gear, which 1s attached to the counterbored mounting face at the
rear of the crankshaft with a bolt, normally drives and transmits power to several
engine components including the magnetos and camshaft that control the engine’s
ignition system and valve train, respectively. In N2138J, the gear attaching bolt
had loosened, allowing relative movement between the gear and crankshaft and
causing the gear alignment dowel pin to break. The loss of synchronization of valve
and ignition timing then resulted in immediate stoppage of the engine. A similar
crankshaft gear assembly is installed in all Avco Lycoming direct-drive piston
aircraft engines (except 0-320-H, 0-320-E, L.0O-360-E, TO-360-E, LTO-360-E, and
TIO-541 series engines).

The Safety Board believes that the gear attaching bolt loosened because an
incorrectly sized heli-coil® had been installed in the gear retaining bolt hole, The
heli-coil is believed to have been installed during a field overhaul of the engine in
1985 or in connection with a field repair of the crankshaft gear in 1982.° The
heli-coil had a pitch diameter greater than that on Aveo Lycoming engineering
drawing No. 3125-24, “Insert,” the applicable specification for this part, and a thread
length that was only half the value specified thereon. According to Lycoming, it is
not permissible for field service personnel to install heli-coils at this critical location.
If the gear attaching bolt threads are damaged, the erankshaft must either be
replaced or returned to Lycoming for repair where either a heli-coil or a plug {for
retapping) will be installed.

IFor more detailed information, see NTSB Accident Brief No. 1981 (attached)

2A serew thread insert for repairing worn or damaged threads.

3The Safety Board suspects that this repair, which required the installation of a new gear
alignment dowel pin, was made necessary by a propeller sfrike.
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Since 1982, six other aceidents involving engine stoppage have occurred because
of failure of this crankshaft gear assembly (see attachment). These occurrences
involved Avco Lycoming 0-540 series engines installed in Piper model PA-32-300
airplanes, and 0-320 series engines installed in Piper PA-28 and Cessna 172 series
airplanes. The Safety Board’s investigation of the accident at Dexter, New York, on
October 24, 1982, involving a Piper PA-32-300, N4031W, also disclosed evidence of
improper installation of the crankshaft gear. In this case, the gear alignment dowel
pin had been installed improperly, which prevented proper seating of the gear. Asin
the case of N2138J, this improper assembly resulted in loosening of the gear
attaching bolt and eventual fracturing of the dowel pin and stoppage of the engine.

A review of incidents involving Avco Lycoming 0-540, 0-360, and 0-320 series
engines disclosed the occurrence of eight additional failures of the erankshaft gear
assembly since 1982; all occurred in the 0-540 and 0-320 series engines. Moreover,
during the period February 1985 to February 1988, another 10 failures of this
assembly (including 2 involving the 0-360 series engines) were referenced in general
aviation Service Difficulty Reports (SDR).

Because of occurrences of damage or failure of crankshaft gear assemblies similar
to those described above, Avco Lycoming, on June 29, 1973, issued service
instruction No, 1179D, “Crankshaft and Gear Assembly: Inspection and Repair.”
The service instruction was subsequently revised and upgraded and on
October 31, 1986, was superseded by Avco Lycoming service bulletin No, 475,
“Crankshaft Gear Modification and Assembly Procedures.” The bulletin, which is to
be complied with during overhaul, after a propeller strike, or whenever gear train
repair is required, states:

Damage to the crankshaft gear and the counterbored recess in the rear
of the crankshaft, as well as badly worn or broken gear alignment
dowels are the result of improper assembly techniques or the reuse of
worn or damaged parts during reassembly. Since a failure of the gear
or the gear attaching parts would result in complete engine stoppage,
the proper inspection and reassembly of these parts is very important.
The procedures described in the following steps are mandatory.

CAUTION

Prior to making any repairs to the crankshaf{, insure that the
counterbored gear mounting face of the crankshaft is undamaged by
fretting or galling. Damage of this nature is unrepairable.

The bulletin outlines procedures for the following: Inspecting the counterbored gear
mounting face of the crankshaft; inspecting, plating, stress relieving, and grinding
the pilot flange; inspecting and replacing gear alignment dowel pins; modifying the
crankshaft gear (to facilitate inspection of the mating of the gear and crankshaft);
and reinstalling the crankshaft gear. The bulletin also emphasizes the need to
examine the threads in the gear retaining bolt hole of the crankshaft and to ensure
that the tappet hole is clean and the threads are undamaged. If necessary, the
threads can be cleaned by running a tap through them. However, although
Lycoming does not authorize field repairs to crankshafts with damaged threads, e.g.,
through use of heli-coils, the bulletin contains no specific information as to the action
that slglould be taken under these circumstances.



Since proper inspection, repair, and reassembly of these parts is essential to avoid
complete engine stoppage, the Safety Board believes that compliance with Avco
Lycoming service bulletin No. 475 should be made mandatory. However, the
bulletin should also be amended to specify that crankshafts with damaged threadsin
the gear retaining bolt hole must be replaced with a serviceable unit or be repaired
by Lycoming or a facility specifically approved to do that repair.

Therefore, the National Transportation Safety Board recommends that the
Federal Aviation Administration:

Issue an airworthiness directive applicable to all Aveco Lycoming
direct-drive piston aircraft engines (except 0-320-H, 0-360-E,
L0-360-E, TO-360-E, LT0-360-E, and TIO-541 series engines)
requiring compliance with Avco Lycoming service bulletin No. 475,
“Crankshaft Gear Modification and Assembly Procedures,” during
overhaul, after a propeller strike, or whenever gear train repair is
required. {(ClassII, Priority Action) (A-88-111)

Require that Avco Lycoming amend service bulletin No. 475,
“Crankshaft Gear Modification and Assembly Procedures,” to
specifically indicate that crankshafts with damaged threads in the gear
retaining bolt hole must be replaced with a serviceable unit or be
repaired by Lycoming or a facility specifically approved to do that
repair. (Class I, Priority Action) (A-88-112)

KOLSTAD, Acting Chairman, BURNETT, LAUBER, NALL, and DICKINSON,
Members, concurred in these recommendations,

j;w > /4/4/

y: JamesL. Kolstad
Acting Chairman



ACCIDENTS AND INCIDENTS
INVOLVING BROKEN CRANKSHAFT GEAR ASSEMBLIES
INAVCO LYCOMING 0-320 AND 0-540 SERIES

AIRCRAFT ENGINES
1982 THROUGH 1987
Accidents’

Date Location Model Registration

06/29/82 Glacier Bay, AK PA-32-300 N294TN

10/24/82 Dexter, NY PA-32-300 N4031W

05/03/83 Milpitas, CA PA-28-51 N407558

03/09/85 Friendship, MD PA-28-140 N1859J

11/08/85 Monroe, LA C-172P N52995

12/12/85 Omaha, NE PA-32-300 NE8895E

12/14/87 Draper, UT PA-28-161 N2138J

Incidents?

Date Location Model Registration
07/03/82 Albuquerque, NM PA-28-140 N32142
077/22/8%2 Forty Fort, PA PA-82-300 N4250R
05/31/83 Columbus, OH 172M N13739
12/15/83 Yorba Linda, CA PA-28-161 NB2857
10/2'7/84 Twenty Nine Palms, CA 172M NROG2V
09/30/86 Walnut, MX PA-32-300 N8905N
03/23/87 Westerly, RI PA-32-300 N4885T
01/08/88 Carefree, AZ 172P N5337K

INTSB Accident File.
2FAA Incident File



JITIVLSNI ONNDS SYR ‘SOvINHL DHTHIVILY ¥V3D

40 NOILYZINOMHINAS 30 8507 ¢ NI G3ILIASHM SIHL *N3ISO0T
1379338 ON3 3H1 40 NMOT ¥v3L ¥
*y3INY LYHL MT AVMIH 3HL 355040 LYHL 3NIT ¥h4 9

ONTHOVLLY Y939 3nld¥d ANOSS3IIIV 3HIL
03441714 N3IHL 140V 3HL

& Fuvd

IHL MIV43M 0L 938A ¢TI03-173H
U1 Y¥39 3INIHG 3H
AYR

01 BH34Y I71HM *AWYAIH FIVISHBLINI NY ND O0ONT 9314803 ¥V 3NWN 0Of 143Y 3H

<9y ,0001 LNOEY LY ONISINYD SYM 174 3HL SV Hmd L1507 ON3 JH1

862 - BU3-TI3}104
MN/YMNA ~-SReg 046 3587 o8 ek EELUT R BT~4d4 - Bd4A] 3JELDATY
MN/MN ~SAEY OF 3587 ri1 ~13pDH/BYEH A1 = 2IUIF SYFUOCH
HH/MNA - SdH #T ¥587 196 - 1830l 8§35 - uaLdng
(SSNOH) BWI] JUBLTA HoTAS3Y TUFTY4d TeIuuaty
JIRIT/SHIANIVMN ON-WIIO3W dITVA ~ B3EDTHIHAD] [EOFPIR £ - 4py
: GNIONYT 433804 - BRUTI/UIdY 4R
Y/N - R3S REMURY ¥ih - Foueleal] Jo 2dR] 1595
Y/N =~ B28)4ang REnUNY Hdf - uUBId FUBLIY 40 B4R d3M3L
Y/H - PIA/YTT RENURY 80edBUTIY/ILY
B/N - JUSpI ARenuny
1N<0NDYd
eqe] 49421y WOT]EUL}say]
INR4ALI2 3NYT 17VS
414187180391V J40 JuUtod Sdnjleda] 3Se7
ARPINLHOL 3404319 RIBGAUTY}]
4dH 091 - 48M04 R3jey
HOL3MNAHYI-ONILIVI0NEIT4Y ~ Bd4n} @HIBUZ
G3A - WIISAS5 BUTULER [1e135 I - SSUIEY3 Jaqunf
DN/S3) - pajealjoyspatlessu] 173 OE3~0CE~0 9NIWOILNT - 19p0W/2404W B3
O [4] o 1 ssey INON
4] o] 0 k4 Mad]) 84714
AN SEHFT Y snotdag 1e3e4 H3IA0MLSTI
S3TIRru] SELUWI)] }4E4I4TY IXYL M
154 BSBT - (137 swr} FAEICH *‘ON 'Fay J/Y 1NN
AR TIIaY 40 yB144
P&oOC *o'i] suoBUIYSEN
PUED R}B4ES MOTIPLI0L5UEL L [RUOTIFN

ONIS3I4¥d 40 Gy¥033¥ ON

*1JUHSNNVYD 3HL NI
1327156 ATLJSINMOINI NV 'ONIWIL NOILINSI 3 3NvA
L ONIRMOTIY < LN0 a3MO¥d avH (Z¥B-diS INd) 17108
IH 3Hi 40 S3INVT NNDAHIHON JHL NO 71734 1 ¥3n0
40 34IM (ANAONS) 405 3IHL NIAYLS 140¢ 3IHL ‘9N
L GI¥IANINYW 1 F19D JAVEAUK,. ¢ J3LLIHSNVYL 3H

£35Y4 JWOH S1T OL 1429 3HL NOILISO043¥ 01 174 19K ¥ 9ud

e BATRES I BN

ANYIJYIV (5)BUTIEN JUANNIRSU]

ANV 3HCANYT 35
1424V IJ43RHOD
(5)BUTIeY/(5)318ITTH48D
ﬂCﬂ’lDUlCHIdOﬁM&
- memlfOTEUNO U] 1BUUDSIB -~
(LHOTHE ) LHOIN JYE17 JO UCT}IPUO]
3NON uot}elTeTIRNY
INON -UDISIH .03 SUOTIINGISTO

¥3IAG L3 00082 - BUI(Ia3] }%3m07
i¥35 14 0059 - SpNO1j/RYS 353ADT
WS 0°'0% - RIIIIQEISTA
SiM ¥00/09C -pa34s5/41d PUIH

KA - dayjeam disegd
U/N -~ SS53u3jal4wn]
¥/H - poyj el

- SUTJaTLg XM
£le{ 43YJEEN

—me-UOT3EWID U] SUCT}ELBL]/JUINUDL AT~~~

518235 JO ‘DN

1M 55040 Hey

d3X13-310A0141 Jedf BUlpuUET

191-82-vd ¥3did - [3pon/aney
e maUOTFEMIO U] FJEIDL T

¥ -
STEC -

HOYONJ4Y- BUTIR] PpaJdndapg Juapiady
16 ¥43 v1- iapuf P83aNpUO) IYBTL4
ONINOILISDd- . uotjedadp o 3dR}
I INYWII-NO-23E831,13480 FUY}R1IG) BdR)
e —HOIJRWIOIU] ITERF————
249N £8/7%1/TH) 1861 - *ON 911



krief of aAccisdent (Eontinued?

File No. - 1981 12/14/87 ODRAFPERUT A'C Red, Na., NI2L13&} Time {(Lelyr - 1853 H5T
[ —— - 5 Tnail.lllllll..# lllllllllllllllllllllllllllllllllllllllllllllllllll P R — - —— = - ——— ik A e E T s m dm e e - e bt =
Qecurrence #1 LOSS OF ENGINE FOUWER(TOTALJ - MECH FAILURE/HALT
Phase of Dreration CRUISE - NORMAL

Findind{(s) B
1., MAINTENANCE» INSTALLATION - IMPROPER -
2, ACCESSORY DRIVE ASSY+DRIVE GEAR - LOOSE
3. ACCESSORY DRIVE ASSY»BRIVE GEAR -~ DISENGAGED

Uccurrence $#2 FORCED LANDBING
Phase of Oreration DBESCENT - EMERGENCY
{ccurrence 83 IN FLIGHT COLLISION WITH OQEJECY
Fhase of Oreration AFPPRDACH - VFR PATTERN -~ FINAL AFFROACH
Findinal{s?
4, OBJECT - WIRE.TRANSHMISSION
S, LIGHT CONDITION — NIGHT
Occurrence €4 IN FLIGHT COLLISION WITH TERRAIN/WATER
Phase of Oreration DBESCENT ~ UNCONTROLLED

~-~=~Erobable Cause—~—-~~

The National Transeortation Safety Roard determines that the Probable Causel{s) of this accident
1s/are finding(s) 1,+2,3

Factor{s} relatind to this accident 1s/are findind{s} 43
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