








1 NTSB Accidentincident Number

National TnnMﬂon Safety Board

AN 1Cy8 19 31 JA 10 49 19 |
FACTUAL REPORT 2 3 Investigation
AVIATION 17| Accident 1@ NTSB
2 incident 2 FAA Delegated
4 Alrcraft Registration Number 5 Flight Number For collision between 6 Aircraft Registration Number 7 Flight Numoer
N41755 S aircraft, enter reg. no. —
A Other and fit. no. for other aircraft A Other
8§ Nearest City/Place 9 Stiate 10 2ip Code (First 5 numbers only) 11 Accident Site Elevation
Palmer AK 99645 1000 coormst
12 Date of Accident (Nos. for M, D, ¥) | 13 Day of Week (First 2 letters) | 14 Local Time (24 hour clock) 15 Time Zone
06/20/89 TU 1345 ADT

18 Narrative Statement of Facts, Conditicns snd Circumetsnces Pertinent 10 the AccidentIncident

History of Flight

On June 20, 1989, at approximately 1345 Alaska Daylight
Time (a.d.t.), a wheel equipped de Havilland DHC-3 airplane,
N41755, sustained an inflight failure of the stabilizer trim
actuator. The Commercial Pilot and his sole passenger, an Office
of Aircraft Services (OAS) check pilot, were not injured in the
incident. The airplane was being operated as a business flight
by Woods Air Service in the vicinity of Palmer, Alaska , under 14
CFR Part 91 at the time of the incident. The flight originated
in Palmer, Alaska, at 1230 a.d.t. Visual meteorological
conditions prevailed, and a company flight plan was filed.

The pilot reported that he was ‘nearing the Palmer Airport
in preparation for landing. He had just reduced the power and
made a slight nose-up adjustment of the stabilizer trim.
Simultaneous with the trim adjustment, a loud bang was heard and
the nose quickly pitched down. +The pilot, along with the OAS
Pilot sitting in the right front seat, both pulled the control
wheel backwards against strong resistance to raise the nose. By
continuing to exert back pressure and adding nearly maximum
pover, the two pilots were able to regain a level attitude and
make a successful landing at Palmer.

A post-flight inspection by Woods Air Service personnel
revealed a broken stabilizer trim actuator assembly.

Additional Persons Participating in this AccidenVincident investigetion (Name, address, affiliation, Continue on page 2 if necessary)
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AlNI Cl8| 9|Il AIOI 9L9
16 Narmrative Statement of Facts, Conditions and Circumstances Pertinent to the Accidentincident (cor.tinued)

Aircraft Information

N41755 is a de Havilland DHC-3 airplane assigned serial number
339. It is powered by a single Pratt and Whitney radial R-1340
reciprocating gasoline engine rated at 600 horsepower. Reported
total time on the airframe at the time of the incident was 9,750

hours.
Tests and Research

The stabilizer trim actuator assembly was disassembled by
NTSB and OAS personnel at the OAS Aircraft Maintenance Facility
in Anchorage, Alaska.

The actuator assembly is a jack screw which is attached to
the leading edge of the horizontal stabilizer. It is moved by a
cable that is attached to the trim control in the cockpit. The
cable winds around the grooved outer body of the actuator
assembly. Inside the actuator is a threaded steel shaft which
fits into a1 aluminum sleeve. The threaded steel shaft is
attached to the outer casing, and as the outer casing is moved by
the adjustiag cable, the steel shaft moves in or out of the
aluminum sleeve, changing the length of the jack screw and thus
changing the angle of the stabilizer.

Disassembly of the actuator revealed that the aluminum
sleeve which the steel shaft threads into was totally without
threads. The steel shaft could be moved in and out of the sleeve
without resistance, even though the adjusting collar on the end
of the aluminum sleeve was still in place. The steel shaft was
thinly greased. The color of the grease was predominantly gray,
giving the appearance of containing particulate matter from the
ground up threads of the aluminum sleeve. The bottom interior of
the slee contained numerous large pieces of the former aluminum
threads. he threaded steel shaft was undamaged.

Grease samples were taken and analyzed to see if they met
the criteria specified by de Havilland Aircraft Corporation. de
Havilland calls for two different types of lubricants to ke used
in the upper and lower actuator halves. The type of test
conducted on the greases was not definitive as to their exact
compdfition, but did indicate that they were of two (jjfferent
types. Visual examination of the greases gave the impression of
being the appropriate types, but both greases appeared stiffi}
and slightly filmed over when compared to new greases.

Attach additional pages as necessary (Page 2a. 2b. 2¢c. et
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} Landing Gear (Multiple entry) .
1| | Tricycle—fixed 4[| Tailwheel—all retractable 71 THun 1ol lski 13 [__|High Skid
2 Tricycle—retractable 5 Tailwheel—retractable mains 8 Float 1 Ski/wheel
3 Tailwheel—all fixed 6 Amphibian 9 Emerg. float 12 Skid A Other
} No.of Sests | 49 Stall Warning System | 50 IFR Equipped 51 Icing Certification/Equipped 52 Engine Type
_Z'__ Ineialied 1 Yes (Multiple entry) 1 Reciprocating—carburetor
% i 1 Yes 25 No 1[ | Centitied 2[ " !Reciprocating—fuel injected
2] |No A Other 2[ X] Not Certitied 3[ [Turbo prop
A Other 3 Equipped 4 Turbo jet
4 Not Equipped 5 Turbo fan
A Other (] Turbo shaft A Other
i not 53 Engine Manufacturer 54 Engine Model and Serles S5 E 58 Number of Engines
Engine l& Horsepower ¥, .
Zz'::"’d' d B __Lbe. Thrust A Other
biock 59 7 7’_2@1 ﬂ/ 350 C Other
o — 'm @ A Totai Time B Time Since Inspection g D Other
engines
o.mor ] 57 Engine No. 1 / /
times in
Supp. C 58 E No. 2 l[/
® Type Mainienance Program 60 Type of Last Inepection 61 Date Last Inspection | 62 Time Since inepeciion
1| |annual 1[ ] Annuat Performed Hours
2[ [manutacturers inspection Program- 2{5¢] 100 hour 2“ for M, D, Y) A Other/ /
3 Other approved inspaction program (AAIP) 3 AAIP A 5- ‘£ Z
4 Continuous sirworthiness 4 Continuous airworthiness A Other Total Time
A Other A Other ?nmmHours
) A Other
azardous Materials | Emer tocator{ 1 2 A
e T, e Transmitter (ELT) | ves | Mo Other |
2| |Fiight 5, (Estimate ' __No Inetalied /
3 Hobbe 8 Pilot/Operator Report A (Type) -
A Other ¥ B Other 68 Required
o8 Hasardous Material Spill/Factor -
4 Yes 69 Opersted
c No
A Other

N....waaar' wmfiw é SR, ,91/ F¥els

T3 Opersior of Alrorsit mSm-rogiﬁ.ndowmr 74 Address 11&Smurog|stefodowner
A Name: A :
B dba —
C Other B Other T® Designetor Cods
20)(
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—
' Operator Status of This Alrcraft 78 Piiot Status of This Aircraft
1[ ) Owner 4[ |Borrower 15 owner 4 Borrower
2{  |Lesser 5| _|Unauthorized 2] |Lessee 5] _|Unauthorized
3] |Renter A Other 3| |Renter 6| |Employee
A Other
'ype of Certificate(s) Held 79 None [__|(Go to block 83)
) Alr Carrier Operaling Certificete (Check all applicable) 81 Operating Certificate 82 Opersior Certificate
1 Flag carrier/domestic (121) 4 Large helicopter (127) D Other operstor of 1 Rotorcraft—external load operator (133)
2 Supplemental ] Commuter air carrier large aircraft 2 Agricultural aircraft (137)
3 All cargo (418) 6 On-demand air taxi
leguiation Flight Conducted Under
)} Regulation Flight Conducied Under
1 14 CFR 91 (only) 4 14 CFR 105 7 14 CFR 127 10 14 CFR 137
2 14 CFR 91D 5 14 CFR 121 8 14 CFR 133 1 14 CFR 120 (Foreign flag)
3 14 CFR 103 6 14 CFR 126 9 14 CFR 135 A Specify
Type of Flight Operation Conducted
Complete 84a, b, c ONLY if flight was a revenue operation conducted under 121, 125, 127, 129, 135)
la 84c
1 Scheduled B 1 Passenger 3 Passenger/cargo
2 Non-scheduled internationa) 2 Cargo 4 Mail contract ONLY

'‘Complete 86 ONLY if 84a, b, c is not applicable)

4 Executive/corporate 7 Other work use 10[___] Positioning
5 Aerial application 8 Public use
8 Aerial observation 9 Ferry A Specify

1 Personal
2 Business
3 Instructional (Including air carrier training)

r Nm(Lnr Elm Inmd) : é

A Other

) o1 Sisle |92 Date of Bivth (Nos. :c7 M, D, Y)

7 vny 2 1‘3 Age 84 8¢~
_ /e, _ Yrs. 1]~ Male
A Other ﬁ( A Other % ~ ww% 25!‘%
§ Seat Occupied 98 Principel Professon 97 Certificate(s) (Multiple entry)
1 Left 1 Pilot—civilian 7 Doctor/dentist 13 Farmer/rancher 1 Student 6 Flight Engineer
2 Right 2 Pilot—military 8 Police 14 Retired 2 Private 7 Military
3| |[Center 3| |Other—military 9| |Swdent 3 )X Commercie! 8| |None
4| |Front 4| |Aircraft mechanic! Clergy A Other 4| [Airine Transport ©!  [Foreign
5 Reer 5 Business " Teacher g Flight Instructor  ~ wiher
A Other 6| |Lawyer 1 Enging=r —_— Y p . g Al
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AJALYSIS REPORT BT SAMPLE for Work Order § 15917
Date Report Printed: AUG 25 €9 ¢ 10:16

Client Semple ID:DARK GREASE

“PUSID :UA

Collected { ] hrs.
Received AUG 14 89 € 08:00 hrs.
Preserved with :AS REQUIRID

Analysis Completed :
Laboxatory Supsxvigor :STEPHEN C. IDE

5833 B STREET ANCHORAGE, ALASKA 99518 TELEPHONE (907) 562-2343
FEDERAL TAX ID # 92-0040440

3o
»

Client Wams : NAT'L TRANSPORTATION SAPITY B0
Client Acet : WATLSSP

P.0.% NOWE RECEIVED

Req ¢

Ozdered By : JAMES LABELLE

Send Reports to:
L)UAT'L TRANSPORTATION SAFRTI DO

Reloased By : | 2)
. . irasnsinbuenmind
Speciel
Instruct:
Chemlab Ref #: 6992  Lab Swpl ID: 1 Matrix: OIL
' - & Allowable
Paremster Tested Result/Units Mothod Mn‘:'.s ‘
ROUTINE LOM-MEYALS nan/a SOA? “
LA ¥O, ' : . -
DATE SAMPLED. SEP 01 ﬁ A
"DATE RECY'D 2N
LOCATION ANG DEEICE
HAS ON OIL .
HRS ON UNIT
oIL TYPE R
OIL WEIGEY "
MITALS (ppm) W
IRON :;:;E;:‘q\a, CAE— 6100 ppm SOAP
coepiR T 1600 ppa S0A?
CmoMIoN S1 ppm SoAP
. sucow . . L. 10.600pm . P
" : T . o
SILVER (1) ppm S0P
ALDMINOM 33,400 ppm soa?
=, . CADMIDM 7300 ppm SOAP
- MACYESION 6200 ppm SoA?
WICAESE 250 pom S0P
WLIIDENN 5 ppm S0AP
NICERL : 11 pm SOAP
m , (1) ppm 3047
VARADION ' .S ppm S0A?
i 2 e S04?
AT S pm L
caLcTOM 924 pa AP
- S0DIOM 930 ppm SOAP
" L 11w Nar :




[ -

' @ |

FEDERAL TAX ID # 92-0040440

ABORATOMNES

o b,

AVALYSIS REPORT BY SAMPLE for Work Order ¢
Dete Report Printed: AUG 25 89 ¢ 10:16

Client Sample ID:DARK GREASE

5633 B STREET ANCHORAGE, ALASKA 905618 TELEPHONE (907) 562-2343

15947

Client Meme : MAT'L TRANSPORTATION SAFITY 3O

PHSID :UA Client Acct : MATLSBP

Collected ] hes. ?.0.% JONT RECRIVED

Received AUG 14 69 & 08:00 hrs. leq $

Preserved with :13 REQUIRED Ordered By : JARS LABILLE

Analysis Completed : Send Reports to:

Laboratory Superyipox, :STIPERN C. IDI 1)BAT'L TRAMSPORTATION SAZETY 3O
Reloased By : 2) '

. = L. 4
Special
Instruet:
Chealab Ref %: 6992  Lab Smpl ID: 1 Matriz: OIL \ .
Allowable \
Pazameter Tested Result/Units Nethod Limits g
1
v
£ s .y
, YT =
P’ - . R SUUTRNUIER: X5 PR {: » - v

" Sample  SAMPLE COLLECTED BY J.B.

Remarks: ABDITIVE PACEAGE INDICATES TRESE ARI (2) DIFFEREN rm_s or

32 Tosts Perfocrned * 3ee Special Instructions Abeve UA-Unavaileble

** See Semple Demarks Above
LY-Less Then, GT~Greatex Then

D= Nows Dotocted
M- Bot Auskyzed




. . !
a0

CHEMICAL & GEOLOGICAL LABD_RAIOI‘IES OF ALAS!KA, INC.

]
H

D Date 1AV 17 99 . INVOICK 15917
lient Pe :NONE RECRIVED -
laomt Req.$: ' } -
tdezed By :JLMS LABSLLE : :

111 To: EAT'L TRANSPORTATION SAPRTY DO
‘ ACCOUNTS PATABLE
222 W 7TH AVE 3OX 11 RN 142
ANCHORAGE, AK. 99513

5633 B STREET ANOHORAGEALASKA 99518 + TELEPHONE (907) 562-2343
 FEDERAL TAX 1.D. #92-0040440

#

Inveice Date : AUG 21 89
Chenleb Rof §: €992
Aot ¢ : NATLSSP
Repert. Printed: AUG 21 89 ¢ 20:41
SIND RSPORT 20:

222 W 7TH AVE BOX 11 RN 142
ANCHORAGE, AK. 99513

. : SEND REPORT 10:
‘entact Persen : JIM LABRLLE M_ _
me mt‘m:- . Ce b e »,‘v.‘-;#;,:p g f et i{ & R .\ "%"‘f'“-ﬁ'-i'»-i--'-'-“'-i—v B _.? ) i+
Jposial Inet.
isaple. & Semple Descriptiem Matzix Pazemeter Tested Mothed Chazge { -
L - DARK GREASE . oIL ROUTTRE LOM-METALS [} 0P o150
i . LTONT GREASE . OIL =~ ROUIIME LOM-METALS S0AP . 15.00
. . ' i . © mempedonan
- mu m .' . 3.4 .‘. g
’ h’t
']
PR "”;'. s * ‘?-_’t __‘g‘n__;_ 0““3 g:r 2. i .
-

/



5633 B STREET ANCHORAGE, ALASKA 90518 TELEPHONE (907) 562-2343
FEDERAL TAX 1D # 92-0040440

LABORATORIES

AMALYSIS REPORT BY SAMPLE for Work Order # 15917
Date Report Printed: AUG 25 89 ¢ 10:16

Client Sample ID:DARK GREASE Client Mame : NAT'L TRAMSPORTATION SAFETY BO
PWSID :UA Client Acct : MATLSBP
Collected ¢ hrs. P.0.% NONE RECEIVED
Received AUG 14 89 ¢ 08:00 irs. Reg &
Presexved with :AS REQUIRED Oxdered By : JAMES LABELLL
Analysis Completed : Send Reports to:
Laboratory Supervigor :STRPHEM C. EDE 1)MAT'L TRANSPORTATION SAFETY 30
Released By : 2)
Special
Instruct:
Chenlab Ref §: 6992 Lab Smpl ID: 1 Matrix: OIL
Allowable
Parameter Tested Result/Units ] Method Limits

ROUTINE LOM-METALS n/a nfa SOAP

LAB MO,

DATE SAMPLED

DATE RECY'D

LOCATION

HRS ON OIL

HRS ON UNIT

OIL TIPE

OIL WEIGHT

MEIALS (ppm) 4

IRON 6100 ppm SOAP

COPPER 1600 ppm SOAP

I 'S§ ppm SOAP

SILICON 10,600 ppm SOAP

LEAD -¥D(1) ppm " SOAP

siver - (1) ppm SOAP

ALUMINUM 33,400 ppm SOAP

CADMIUM 7900 ppm SOAP

MAGNESIUM 6200 ppm : SOAP

MANGANESE : © 250 ppm SOAP

MOLYBDENOM . S ppm SOAP

WICKEL 11 ppm ' SOAP

T ' (1) ppm SOAP

VARADIUM 3 ppm S0AP

I 12 ppm SoAP

BARIOM 8 ppm SOAP

CALCIOM . 924 ppm : SOAP

PHOSPRORUS 490 ppo SOAP

SODIOM . 950 ppm SOAP -

SORON 17 ppm . SOAP




ANALYSIS REPORT BY SAMPLE for Work Order & 15917
Date Report Printed: AUG 25 89 ¢ 10:16

Client Ssmple ID:DARE GREASE
PWSID :UA

Collected ¢ hrs.
Received AUG 14 89 ¢ 08:00 hrs.
Preserved with :AS RIQUIRID

Analysis Completed :

CHEMICAL & GEO’ OGICAL LABORATORIES OF ALASKA, INC.

5633 B STREET ANCHORAGE, ALASKA 00618 TELEPHONE (307) 562-2343
FEDERAL TAX 1D # 82-0040440

Client Name : WAT'L TRANSPORTATION SAFETY 30
Client Acct : NATLSBP

P.0.% NONE RICEIVED

Req ¢

Oxdered By : JAMES LABELLE

Send Reports to:
1)MAT' L TRAWSPORTATION SAFETY 30

Laboratory Superyipor, :SIEPHEN C. IDI
Released Dy :%‘_‘6#‘—' 2)
Special '
Instruct:
Chenlab Ref §: 6992 Lab Smpl ID: 1 Matrix: OIL
Allowable

Parameter Tested Result/Units Method Limits
Semple  SIMPLE COLLEICTED Y J.).
Remarks: ADDITIVE PACKAGE INDICATES THESE ARE (2) DIFFERENT TIPES OF

GREASE. '

32 Tests Porformed * See 3pecial Instructions Above Ul-Umnﬂablo

WD= None Detected
A= Not Amalyzed

"® Ses Sample Remsrks Above
LI=less Then, CI-Greater Than







STATEMBN*EF PARTY REPRESENTATIVES .
TO INVESTIGATION

Aircraft ldentification:
Registration Number N41755

Make and Model de Havilland, DHC-3

Location Palmer, Alaska

Date June 20, 1989

The undersigned hereby acknowledge that they are participa-
ting in the above-referenced aircraft accident field investi-
gation (including any component tests and teardowns or simulator
testing) on behalf of the party indicated adjacent to their name,
for the purpose of providing technical assistance to the National
Transportation Safety Board.

the undersigned further acknowledge that they have read the
attached copy of 49 CFR Part 831 and have familiarized themselves
with 49 CFR 8831.11, which governs participation in NTSB investi-
gations and agree to abide by the provisions of this regulation.

It is understood that a party representative to an investiga-
tion may not e a person who also represents claimants or
insurers. Th: placement of a signature hereon constitutes a
representation that participation in this investigation is not
on behalf of zither claimants or insurers and that, while any
information obtained may ultimately be used in litigation,

participation is not for the purposes of preparing for litigation.

By placing their signatures hereon all participants agree
that they will neither assert nor permit to be asserted on
their behalf, any privilege in litigation, with respect to infor-
mation or documents obtained during the course of and as a result
of participation in the NTSB investigation as described above.
It is understood, however, that this form is not intended to
prevent the undersigned from participating in litigation arising
out of the accident referred to above or to require disclosure of

the undersigned's communications with counsel.

SIGNATURE NAME (Pm PARTY
—ill-

NONE

—ill——

l— A
Continued on reverse










National Transportation Safety Board
PRELIMINARY REPORT

2 NTSB Accidentincident No,

A|N|c!a|9111A|ngJ9|

AVIATION 1 l X INTSB 2 [ ]FA aelegated
4 L.C AT Preliminary Report Submitied tatus
1 DAcddent 2 mlneidem 1 Dvos 2 [’]No e 1 [—]m.l opon. 2 @Pralmﬂ.ry
tion/Date
wrest State [ ] z‘p Code 9 Date (Nos. lor MD.Y) 10 Localtime |11 Time Zone
(First 5 Nos.) (24 hour clock)

ALMER AK 99645 6/20/89 1345 ADT

raft Information

iglstration No. 13 Alrcraft Manufacturer 14 Model'Serles No.

41755 DE HAVILLAND DHC-3

pe of Alrcraft 16 Home Bullt
Airplane Glider 5 g&imp/Dirigible 7 [:]Gyroplme 1 E(:l\res
Helicopter Balloon 6 |Uralight A Specity 2 [x INo

rcralt— slon Between Aircraft
iglstration No. 18 Alrcraft Manufacturer 19 ModelSerles No.

dent Information

rcraft Damage |21 Property Damage (Multiple entry) 22 AccldentIncldent Phase of Operation |23 Injury Index
None 1 None 6 Airport Facility 1 andmg 6 Descent TG TGl rY)
Minor 2 Residence 7 rees 2 proach d thme
Substantial | 3 Residential area 8 Crops 3 akeoﬂ 8 Landing E Mln'or
Destroyed 4 Commercial Bldg. 9 Wires, Poles 4 Climb 9 Maneuvering * ALY
5 Vehicle 10 Other property L) Cruise Hover 8 —
7 Summary 24 Fatal 25 Serlous 76 Minor 27 None
2
A 8 C D [Passenger A B
Name Address (City, State only) Certificate No.  Injury Name Injury
Ground Personnel B
Injury
Name Code
Codes None--1 Minor-~2 Serious--3 Fatal--4
rator information
ime 43 Operator Designator Code 44 Doing Business as (dba)
3 AIR SERVICE EOXA
reet Address 46 City 47 State 48 Zip Code
g PALMER AK 99645
3 of Certificate(s) Heid 49]  [None (Go to Block 53)
r Carrier Operating Certificate 51 Operating Certificate 52 Operator Certificate
TFiag carrier/domestic(121) 4 Large helicopter(127) Other operator of 1 Rotorcraft 2 DA_gricultural
Isupplemental 5 Commuter air carmier large aircraft external aircraft
. p i load operator operator (137)
All cargo (418) 6 | x {On-demand air taxi (133)
ulation Flight Conducted Under
14CFR91 (only) 4 14 CFR 105 7 [TTa CFR 127 10[ |14 CFR137 A Specity
14 CFR 91D 5 14 CFR 121 8 14 CFR 133 11 14 CFR 129
14 CFR 103 6 14 CFR 125 ® 14 CFR 135 (Foreign flag)
 PRELIMINARY INFORMATION -~ SUBJECT TO CHANGE
3 Form 6120.19A (1-84) This form supersedes NTSB Form 6120.19(Rev. 1-83) Page 1












