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F i l e  No. 3-1558 

NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D. C.  20591 
AIRCRAFT ACCIDENT REPORT 

Adopted: October 3, 1973 

A I R  IOWA, INCORPORATED 
BEECH E18S, N310WA 

DAVENPORT, IOWA 
APRIL 1 9 ,  1973 

SYNOPSIS 

a scheduled a i r  t a x i  passenger f l i g h t ,  crashed i n t o  an open, plowed f i e l d  
about 1704 c e n t r a l  standard time, Apri l  19,  1973, whi le  approaching t h e  
Municipal Airpor t  a t  Davenport, Iowa, f o r  a landing. The accident  occurred 
approximately 3 miles southwest of t h e  Davenport Airpor t .  The p i l o t  and 
f i v e  passengers were f a t a l l y  in jured.  There were no i n j u r i e s  t o  persons on 
the  ground. The a i r c r a f t  was destroyed by impact forces ;  the re  was no f i r e .  

Air Iowa, Inc . ,  F l i gh t  333, a Beech A i r c r a f t  Model E18S, operat ing a s  

The National  Transportat ion Safety  Board determines t h a t  the  probable 
cause of t h i s  accident  was t h e  i n- f l i g h t  f a i l u r e  o f  t h e  r i g h t  wing, which 
resu l ted  from a preex i s t ing  f a t i g u e  crack i n  the  lower spar  cap of the  wing 
a t  wing S t a t i o n  81. Although the  fa t igue  crack ex i s t ed  and was d i s ce rn ib l e  
during inspect ions  conducted over the  6-year period p r i o r  t o  t h i s  accident ,  
i t  was not detected.  

As a r e s u l t  of t h i s  accident ,  t h e  Safety  Board made t h r e e  recormnenda- 
t i o n s  t o  the Federal  Aviation Administration regarding the  q u a l i t y  of present  
inspect ion methods and the  need f o r  reinforcement of the wing s t r u c t u r e  of 
Beech Model 18 a i r c r a f t .  
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INVESTIGATION 

as Air Iowa, Inc. ,  F l i gh t  333 ( a scheduled a i r  t a x i )  from Muscatine, Iowa, 
On Apri l  19, 1973, a Beech A i r c r a f t ,  Model E18S, N310WA, was operat ing 

t o  O'Hare In t e rna t i ona l  Airpor t ,  Chicago, I l l i n o i s ,  wi th  a scheduled en rou te  
s top  a t  Davenport, Iowa. The f l i g h t  departed from t h e  Muscatine Airpor t  
about 1650 c . s . ~ . ,  L/ on a VFR z/ f l i g h t ,  wi th  no f l i g h t  plan. 

There was no record of any rad io  communication wi th  F l i g h t  333 before  
i t s  depar ture  from Muscatine or while i t  was en rou t e  t o  Davenport. Neither 
the  Muscatine Ai rpor t  nor t h e  Davenport Ai rpor t  i s  c m t r o l l e d .  

when they f i r s t  observed t h e  a i r c r a f t ,  i t  was i n  l e v e l  f l i g h t ,  c l e a r  of the  
The wi tnesses  i n  the  v i c i n i t y  o f  t h e  impact a r ea  genera l ly  agreed t h a t  

clouds, and f l y i n g  a t  an est imated a l t i t u d e  of 1,500 t o  2,000 f e e t  above t h e  
ground, wi th  gear and f l a p s  r e t r a c t e d .  While the  a i r c r a f t  was approaching 
the  witnesses '  pos i t ion ,  the  r i g h t  wing suddenly folded upward. A s  t h e  wing 

dive  t o  t h e  ground. The wi tnesses  s t a t e d  t h a t  t h e r e  was no v i s i b l e  f i r e  o r  
folded,  t h e  a i r c r a f t  r o l l e d  t o  t h e  r i g h t  and nosed down i n t o  an uncont ro l l ab le  

smoke o r  separa t ion  of any p a r t s  from t h e  a i r c r a f t  before  ground impact. 

and was demolished. 
The a i r c r a f t  s t ruck  the  ground i n  a near ly  v e r t i c a l  nosedown a t t i t u d e ,  

The a i r c r a f t  was fragmented by impact forces .  The wreckage, which was 
strewn along a ground path  approximately 170' magnetic, was confined t o  an  
a rea  about 210 f e e t  long and 110 f e e t  wide. A l l  major components and extrem- 
i t ies  of t h e  a i r c r a f t  were accounted f o r  near t h e  po in t  of i n i t i a l  impact. 
There was no evidence of i n - f l i g h t  f i r e  o r  explosion. 

Examination of both engines showed no evidence of i n - f l i g h t  malfunction 
o r  f a i l u r e .  The landing gear and f l a p  assemblies were i n  t h e  f u l l y  r e t r a c t e d  
pos i t ion .  Damage t o  t h e  upper outboard r i g h t  wing a t t a c h  forging showed 
t h a t  t h e  outboard panel had ro t a t ed  upward about t h e  hinge f i t t i n g  approxi- 
mately 115' before  impact. This was confirmed by ground impact marks. The 
l e f t  wing  s t r u c t u r e  was at tached and i n  place  a t  time of impact. 

On-scene examination of the  r i g h t  wing disc losed a f r a c t u r e  i n  t h e  

a t  Wing S t a t i o n  (WS) 81. Visual inspec t ion  of t h i s  separated a r ea  showed 
tubular  lower f r o n t  main spar  cap of t h e  r i g h t  cen te r  sec t ion  t r u s s  assembly 

- 1/ All times a r e  c e n t r a l  standard,  based on t h e  24-hour clock.  

- 2 /  Visual F l i gh t  Rules 
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that approximately 80 percent of the tube wall had failed in fatigue before 
final separation. 

spar caps disclosed the following: 
Metallurgical examination of portions of the left and right wing lower 

1. The separation of the right wing, lower spar tube at 
WS 81 resulted from a fatigue crack which originated 
at the toe of the weld joining the gusset plate to 

versely in both directions around the spar tube over 
the lower spar tube. The crack progressed trans- 

approximately 80 percent of the tube wall bef0r.e the 
final failure occurred in tension overload. 

2 .  All other fractures in the center section truss 
assembly were typical of fracture caused by overload. 

wing spar structure was the subject of a number of company service bulletins 
As a result of previous service experience, the Beechcraft Model 18 

and of Federal Aviation Administration (FAA) Airworthiness Directives which 
listed procedures to detect the presence of fatigue cracks. 

After this accident, Board investigators reviewed the records of seven 
radiographic inspections, made by various repair stations dating back to 
1967, which related to the area in which this fracture occurred, Crack 
indications on a number of X-rays, which were clearly visible to Board 
investigators, had not been reported by the inspecting facilities. 

The procedures for detection of cracks in the elliptical front spar cap 
of the wing center section are outlined in FAA Amendment 39-1526 to 
Airworthiness Directive 72-20-5, effective September 29,  1972. The radio- 
graph exposure of the X-ray film, also specified in this amendment, should 
be from 1 . 5  to 2.8 on the densitometer of the National Bureau of Standards 
density scale. The radiograph exposures of several of the X-ray films 
examined were found to be outside the allowable tolerances. The densities 
of this film ranged from 0.5 to 5 . 0 .  The procedures and densities specified 
in Amendment 39-1526 were also specified in the amendments issued before 
September 1972. 

All of the required inspections were accomplished within the specified 
flight time limits. The aircraft had been flown approximately 66 hours 
after the last radiographic and magnetic particle inspection conducted on 
March 21,  1973. 
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ANALYSIS AND CONCLUSIONS 

approximately 115O before t h e  a i r c r a f t  s t ruck t h e  ground, which confirms 

Metal lurgical  examination of t h e  r i g h t  wing tubular  lower spar  cap showed 
t h e  statement of wi tnesses  t h a t  t h e  r i g h t  wing folded upward i n  f l i g h t .  

t h a t  the  wing f a i l u r e  was caused by a f a t i g u e  f r a c t u r e  i n  t h e  lower spar  
a t  Right WS 81. 

The ou te r  panel  of t h e  r i g h t  wing f a i l e d  i n  f l i g h t  and ro t a t ed  upward 

f a i l u r e  i n  Beechcraft Model 18 a i r c r a f t  r e s u l t i n g  from a f a t i g u e  f r a c t u r e  a t  
WS 81. A l l  of  these  wing f a i l u r e s  occurred i n  areas where inspect ions  

Again, t h e  problems i n  de tec t ing  f a t i g u e  cracks during these  required inspec- 
designed t o  de tec t  f a t i g u e  cracks were required by Airworthiness Direct ives .  

Board of t h e  X-rays taken during the  inspect ions  on May 12, 1967, July 7, 
t i o n s  a r e  c l e a r l y  demonstrated i n  t h i s  accident.  Examination by t h e  Safe ty  

1971,  December 14, 1971,  May 25, 1972, October 26, 1972, and March 31, 1973, 
indicated a crack a tR igh t  WS 81. However, t h e  crack i nd i ca t i on  had not 
been detected by t h e  personnel authorized t o  perform these  inspect ions ,  
e i t h e r  through examination of t h e  X-ray f i lms o r  by t h e  o ther  means f o r  

noted an ind ica t ion  of the  crack which caused t h e  f a i l u r e  a t  Right WS 81 
inspect ing the  spar  spec i f i ed  i n  the  Airworthiness Direct ives .  The Board 

on t h e  X-ray f i l m  dated May 12, 1967. Although the  crack was not  r e a d i l y  
i d e n t i f i a b l e  as a f a t i g u e  crack,  i t  was never theless  v i s i b l e  and should 
have prompted concerned personnel t o  make a more thorough inspec t ion  of 
the  area.  The f a t i g u e  crack was i d e n t i f i a b l e ,  however, on t h e  X-rays 
dated Ju ly  7 ,  1971, and on a l l  subsequent X-ray photographs taken from 
Ju ly  7, 1971, t o  t h e  da te  of t h e  accident .  During t h a t  period,  t h e  f a t i g u e  

methods approved f o r  inspection:  v i s u a l ,  magnetic p a r t i c l e ,  and X-ray. 
crack a t  Right WS 81 should have been de t ec t ed  by any one o r  a l l  t h r e e  

This was t h e  f i f t h  f a t a l  accident  s ince  June 1964 t h a t  involved wing 

The Safety  Board concludes t h a t  t h e  concerned r e p a i r  s t a t i o n s  did  not 
comply with t h e  wing spar  inspect ion procedures prescr ibed i n  t h e  app l i c ab l e  
a i rworthiness  d i r e c t i v e s  and t h a t  q u a l i t y  con t ro l  of t h e i r  inspect ion 

wi th  a de tec tab le  crack i n  the  e l l i p t i c a l  tube of t h e  lower main spar  a t  
programs was p r a c t i c a l l y  nonexistent .  A s  a r e s u l t ,  the  a i r c r a f t  was flown 

Right WS 81 u n t i l  t h e  crack became l a r g e  enough t o  cause complete f a i l u r e .  
Furthermore, t h e r e  are no well-defined standards fo r  c e r t i f y i n g  a r e p a i r  
s t a t i o n  a s  a radiographic f a c i l i t y  o r  f o r  qual i fying a technician f o r  non- 
des t ruc t i ve  t e s t i n g .  

The Safety  Board recognized these  de f i c i enc i e s  e a r l y  i n  t h e  inves t iga-  
t i o n  and recommended t o  t h e  Administrator t h a t  the  FAA take add i t i ona l  
a c t i ons  t o  assure  t h e  continued a i rworthiness  of these  a i r c r a f t .  

. 
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PROBABLE CAUSE 
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cause of this accident was the in-flight failure of the right wing which 
resulted from a preexisting fatigue crack in the lower spar cap of the wing 
at Wing Station 81. Although the fatigue crack existed and was discernible 
during inspections conducted over the 6-year period prior to this accident, 
it was not detected. 

The National Transportation Safety Board determines that the probable 

1 

i RECOMMENDATIONS 
~ As a result of the investigation of this accident, the Safety Board, 
I on April 25, 1973, issued three recommendations (Numbers A-73-16 through 18) 
! to the Federal Aviation Administration that were intended to increase the 
i 
I 

surveillance and quality control of all inspections made to ensure detection 
of fatigue cracks in the wing structure, to incorporate one of several 

~ approved kits to reinforce the wing spars on all models of this aircraft, 
and to consider the practicability of licensing aircraft radiographic 
technicians. Copies of the recommendation letter and the Administrator's 
response thereto are included in Appendix C. 
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BY THE NATIONAL TRANSPORTATION SAFETY BOARD 

October 3, 1973 

JOHN H. REED 
Chairman 

/ S /  FRANCIS H. McADAMS 
Member 

LOUIS M. THAYER 
Member 

/s/ ISABEL A. BURGESS 
Member 

/ s /  WILLIAM R. HALEY 
Member 
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CREW INFORMATION 

Captain Charles E. Nixon, aged 37 ,  held Airline Pilot Certificate 
No. 1453010 with flight instructor and commercial privileges in single- 
and multiengine land aircraft. He held an FAA first-class medical 
certificate, issued on February 2 3 ,  1973 ,  with no limitations. 

He had accumulated a total of approximately 6,000 flight hours, of 
which 2,000 were in the Beechcraft Model 18; 247 hours were flown in 
this make and model within the preceding 90 days. According to FAA and 
to the operator's records, Mr. Nixon was certificated and currently 
qualified in compliance with applicable Federal Aviation Regulations. 

, 
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AIRCRAFT INFORMATION 

a t o t a l  of 11,339 hours of f l i g h t .  The las t  annual inspec t ion  was 
accomplished on Ju ly  11, 1972, and t h e  No. 4 inspec t ion  of A i r  Iowa’s 
approved inspec t ion  plan,  on Apr i l  13,  1973. The a i r c r a f t  had flown 
approximately 16 hours s i n c e  t h e  No. 4 inspect ion.  

Beech A i r c r a f t  Model E18S, N310WA, S e r i a l  No. BA-12, had accumulated 

r e p o r t ,  t h e  a i r c r a f t  had been maintained i n  accordance wi th  the  Federal  
Aviat ion Regulations. 

With t h e  exception of t h e  inspec t ions  discussed i n  the  text of th is  

The wing e l l i p t i c a l  f r o n t  spar  lower cap had been inspected w i th in  

1972, May 24, 1972, December 14, 1971, and July 7, 1971. 
the  prescr ibed 500-hour f l i g h t  time i n t e r v a l s  on March 21, 1973, October 26, 

No cracks were detected during these  inspect ions .  
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UNITED STATES OF AMERICA 
NATIONAL TRANSPORTATION SAFETY BOARD 

WASHINGTON, DL. 

ISSUED: A p r i l  25, 1973 

Adopted by the  NATIONAL TRANSPORTATION SAFETY BOARD 

on the 23rd day of Apr i l  1973 
a t  i t s  o f f i c e  i n  Washington, D. C .  

SAFETY RECOMMENDAT IONS -4-73-16 t h r u  18 

f a t a l  accident  involving a Beechcraft Model 18, N310WA, i n d i c a t e s  t h a t  a 
f a t i g u e  f a i l u r e  occurred i n  t h e  e l l i p t i c a l  lower cap of t h e  r i g h t  wingspar 
at  wing s t a t i o n  81. The acci.dent occurred on A p r i l  19, 1973, when t h e  
a i r c r a f t  crashed during an approach t o  land a t  t h e  Davenport, Iowa, a i r p o r t .  
All of t h e  s i x  people aboard t h e  a i r c r a f t  were k i l l e d .  

The National  Transpor ta t ion  Safety Board's inves t iga t ion  of a recent  

This i s  another  i n  a long s e r i e s  of accidents ,  da t ing  back t o  1947, 
t h a t  have been caused by f a t i g u e  f r a c t u r e s  i n  Beechcraft Model 18 wingspars.  
The Board's staff of i n v e s t i g a t o r s  and m e t a l l u r g i s t s  have worked c l o s e l y  
with Federa l  Aviation Administration personnel  f o r  a considerable number 
of years  on t h i s  problem. One of our i n v e s t i g a t o r s  i s  c u r r e n t l y  working 
with t h e  FAA and Beech personnel  at  t h e  Beech f a c t o r y  i n  Wichita, Kansas, 
where me ta l lu rg ica l  and X-ray p l a t e  examinations a r e  being conducted. 

a i rwor th iness  of Beech 18 a i r c r a f t .  We be l i eve  t h a t  your e f f o r t s ,  which 
a r e  r e f l e c t e d  by t h e  numerous AD'S published on t h i s  problem, have prevented 
many acc idents .  The latest  Airworthiness Di rec t ive  (72-20-5, Beech) r equ i re s  
a v i s u a l ,  X-ray, and e i t h e r  a magnetic p a r t i c l e  o r  dye penet rant  inspect ion  
of t h e  lower spa r  caps a t  numerous wing s t a t i o n s .  We have examined s e v e r a l  

of these  X-ray p l a t e s  at  t h e  Beech fac to ry  has d isc losed  t h a t  t h e r e  were 
s e t s  of X-rays taken on N310WA i n  accordance with t h i s  AD. Reexamination 

de tec tab le  crack ind ica t ions  i n  t h e  u l t ima te  f a i l u r e  a r e a  da t ing  back t o  

We wish t o  commend t h e  FAA for t h e i r  continued e f f o r t s  t o  insu re  t h e  

July 7 ,  1971. 
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Honorable Alexander P. Butterfield - 2 - 

recommendation for increased emphasis on the training and qualifications 
In view of the above, the Board urges the FAA to examine the 

of radiograph interpreters which was made in the Board's report on the 
1968 Wein Consolidated F27B accident at Pedro Bay, Alaska, with a view 
toward ultimate FAA certification and licensing of nondestructive in- 
spection technicians. 

failure accidents and the present state of the art in nondestructive 
inspection make it unwise to continue to rely on the quality of presently 
required inspections to assure the airworthiness of these aircraft. 

The Board believes, however, that the continuing catastrophic wing 

Therefore, the Board recommends that the Federal Aviation Administration: 

1. Revise its existing system of surveillance and quality 

the continued airworthiness of these aircraft. 
control of all inspections made under AD 72-20-5 to insure 

2. Consider a requirement for the incorporation of one of 
several approved and available kits to reinforce the 
wingspars on all Beech Model 18 aircraft, which would 
exempt them from further inspection, if the FAA is unable 
to implement effectively Recommendation No. 1. 

3. Promulgate an advance Notice of Proposed Rule Making 
soliciting industry views on the practicability of 
licensing aircraft radiographic technicians. 

These recommendations will be released to the public on the issue 
date shown above. No public dissemination of the contents of this document 
should be made prior to that date. 

Reed, Chairman; McAdanls, Thayer, Burgess, and Haley, Members, concurred 
in the above recommendations. 

B 

7Y17 
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MAY 2 5 1973 

WASHINGTON. DX. MSW 

Honorable John 8. Reed 
C h a i r n u ,  National Transpor ta t ion  Safety  Board 

Washington, D. C. 20591 
Department of Transpor ta t ion  

Dear Mr. Chairman: 

which a re  concerned with f a t i gue  f r a c t u r e s  i n  the  Beech Hodel 18 
This i s  i n  response t o  Safe ty  Recoomendations A-73-16 t h ru  -18 

wing. 

Safety Recommendation No. 1 - Revise i t s  (FAA's) e x i s t i n g  system of 
surve i l lance  and q u a l i t y  con t ro l  of a l l  i n spec t ions  made under 
AD 72-20-5 t o  insure  the  continued a i rwor th iness  o f  these  a i r c r a f t .  

AD 72-20-5 waa issued Apr i l  23, 1973. Paragraph D ( 2 )  r e q u i r e s  t h a t  
FAA Comment - An a i rma i l  a i rwor th iness  d i r e c t i v e  amendment t o  

AD 72-20-5 or predecessor A D S  be t ransmit ted t o  the Federal  Aviation 
the two most r ecen t  copies  of X-rays taken i n  accordance with 

Kansas. where eva lua t ion  of the  inspec t ion  f a c i l i t i e s '  f ind ings  w i l l  
Administration,  Engineering and Manufacturing Branch, Wichita, 

be made. A l l  domestic reg ions  have been n o t i f i e d  v i a  telephone t o  
put more emphasis on Beech 18 a i r  t a x i  opera tor  maintenance, 
p a r t i c u l a r l y  i n  compliance w i t h  AD 72-20-5 and the  a i rma i l  amendment. 

Safety Recommendation No. 2 - Consider a requirement fo r  the incor-  
pora t ion  of one of s eve ra l  approved and a v a i l a b l e  k i t s  t o  r e in fo rce  
the wingspars on all Beech Model 18 a i r c r a f t ,  which would exempt 

e f f e c t i v e l y  Recoomendation No. 1. 
them from f u r t h e r  inspec t ion ,  i f  the FAA i s  unable t o  implement 

FAA Comment - Amended AD 72-20-5 r equ i r e s  w i th in  600 hours t h a t  wing 
s t a t i o n s  73  and 81 be modified i n  accordance w i t h  Beech k i t s  18-4024 
and 791 ,  and wi th in  2000 hours,  but  not l a t e r  than May 1, 1975, t h a t  
wing s t a t i o n s  3 2 ,  57 and 64 be modified i n  accordance w i t h  Beech k i t s  
18-4024 and 791  or an approved equiva len t .  
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Rule Making so l ic i t ing  industry views on the practicability of l4censing 
Safety Recomnendation No. 3 - P r m l g a t e  an advance Notice of Proposed 

aircraft radiographic technicians. 

FAA Coment - We are studying t h i s  recormnendation and we w i l l  advise you 
of our decision. 

Sincerely, 



sed 
nsing 

3 you 
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BEECH 

Airworthiness Directive 

Revision 
Volume I 

72-20-5 Beech. Amdt. 39-1526 as amended by 
Amendment 39-1832. Applies to all serial 
numbers of Models C18S, AT-11, C-45, 

AT-7B, AT-i’C, JRB-1, JRB-2, JRB-3, JRB-4, 
C45A, UC-45B, UC-45F, AT-7, AT-7A, 

C-4SG, TC-45G, C-45H, TC-45H, TC-4SJ 
SKB-1, SNB-2, SNB9C, D18S, D18C, 

3N, 3NM, 3TM, D18C-T, and RC-45J 
(SNB-5P), and H-18 airplanes with Serial 
Numbers BA-730 and hclom; and to air- 
craft of the above models subsequently 
redesiqnated under a Supplemental Type 
Certificate, except those modified un- 
der the Supplemental Type Certificates ref- 
erenced by Paragraph F. 

(SNB-5), JRB-6, E18S, E18S-9700, G18S, 

less already accomplished. 

planes with 1,500 or more total hours’ time 
To prevent possible wing failure, for air- 

in service on the effective date of this AD 
or airplanes that subsequently accumulate 
1,500 total hours’ time in’ service after that 
date, in order to detect cracks in the ellip- 
tical front spar lower cap of the wing cen- 

Compliance: Required as indicated, un- 

Wing Station 

90 

81, 73, fJ4 & 57 

48 

32 

45 to 43 

61 

- Site (See Figure 3) 

APPENDIX D 

ter section, except as indicated by Para- 
graph D, accomplish the following within 
the next 50 hours’ time in service after the 
effective date of this AD (or 500 hours’ 
time in service after the last complete AD 
67-16-I/ 71-11-5 or AD 72-85 inspection, ‘ i f  

applicable), and thereafter at intervals not 
to exceed 500 hours’ time in service from 
the date of the date of the last inspection: 
(These inspections may be performed at 
one time or may be staggered, provided that 
no given area exceeds 500 hours’ time in 
service between inspections.) 

A )  Modify the lower wing skin in accord- 
ance with Figure (1) or Figure (2 )  or an 

inspections specified in Paragraph B. 
FAA-approved equivalent to facilitate the 

B. (1) Inspect the front spar lower cap 
of the wing center section on each side of 
the airplane by methods specified below, 
except inspection sites reinforced by Beech 
Aircraft Corporation Kits 18-4024, 791 or 
792 need not be inspected: 

Method (See Para. C) - 
Tips of welds at clevis tangs, upper Visual, x-ray and either magnetic 
and lower surfaces of cap part‘icle or penetrant 

Tips of welds at gussets, upper sur- 
face of cap 

,, n N 

Outboard ends of splice in cap, up- 
per and lower surface of cap 

,, I, 0 

Tips of welds at wing splice plate, 
fore and aft surfaces of cap 

surface of cap 
Tip of weld around cluster upper Visual and either magnetic par- 

Lower surface of spar cap below 
tube cluster, as seen from wheel well 

N ,, ,, 

ticle or penetrant 

I, ,, ,, 



2 

(2 )  Temporarily move clamps and 
other equipnwnt as nc.cvssary to eliminate 

moval of spar cap finish is not necessary. 
interference with the ahwe inspections. Re- 

( 3 )  Flex the wing whrn specified b y  

lieving a 75 to 100 porlntl rlpward force at 
Paragraphs C and D hy applvill!: and re- 

or near the wing tip on the (left or right) 

hand. 
side being inspected. Thib may he done by 

( 4 )  Load the wing (111 thc side hring 

by applying a 7,5 to 100  po11nc1 upward 
inspected when specifid h y  Pnragrapl; C 

force at the jnnctiort o f  \r.inx rib 1uImbcr I 0  
and the front spar. Placr matrrial snch as 
lumber under and along the nnmh(*r 10 rib 
so as to distrihute the force. 

foro and after cleaning. and whik  thr wing 
C. i 1 ) Accomplish visual inspection hv- 

is being flexed. Use a flashlizht o r  other 

device. 
illrlmination and a low power mtlguifying 

(2) When the majinetic particle meth- 
od is chosen, conrlnct the inspection whilc. 
the wing is either flexed or IoaJetl. Con- 
duct the inspection before magnetim is 
indneed and again while magnetisn~ across 
the inspection site is inchwed by a hlagna- 
flux Corp Model Y-S or Y \ I - 5  yokt: or when 
any equivalent is wed ill accordance with 
the manufacturer’s instructions. 

( 3 )  When the penetwnt mrthod is 
chosen. perform the inspcction while the 
wing i y  bcing flexed. Use either dye or 
flnorescmt materials in accordance with the 
perwtrant manufacturer’s instructions. 
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( 4 )  For each site \vhere x-ray inspec- 
tion is specified by Paragraph B, accom- 
plish x-ray inspection while the wing is 
loaded. Figure 4 is an aid to the following 
instruction. Place fine grain film (such as 
GAF 800, Dnl’ont NDT-6.5 or Kodak A A )  
sandwiched between lead screens of 0.005- 
inch thickness on the upper surface of the 
spar cap (over an inspection site) with iden- 
tification symhols for at least the site (e.g. 
LWS 81 etc.), date, and airplanr registra- 
tion number. Secure a steel prnetrameter 
of 0.005-inch thickness to the lower surface 

of the spar cap at a location clear of the 

approximately 36 inches from and generally 
inspection ,site. Position the x-ray source 

below the film so that the center of the 
x-ray beam will be perpendicular to the 
major axis of the elliptical spar cap and 
perpendicular to the spanwisr centerline of 
the spar cap at each inspection site. Use a 
flashlight and a protractor level as necessary 
to see that aiming of the x-ray beam coni- 
pensates for wing dihedral and nose up 

minum skin, a locally fabricated jig may 
attitude. At those areas covered by alu- 

be used to position the x-ray snnrce. Expose 
film so that density of the radiograph of 
the spar cap material near the inspection 
site is 1.5 to 2.8 on the densitometer or 
National Burean of Standards density scale. 
View film to see that the inspection site, 
the 0.010 inch diameter hole in the pene- 
trameter, and its entire outline are plainly 
shown. Using a low power magnifying de- 
vice, examine the inspection site portion of 
each radiograph for faint indications of 

spanwise centerline. 
cracks in spar cap material transverse to the 

NOTE: Fourteen radiographs are norm- 
ally adequate for one complete inspection. 

tion 73 and 81 is required within 25 hours’ 
D )  1. A special inspection at wing sta- 

time in service after the effectivr date of 
this amendment regardless of prrvions time 
in service since last insprcti(~n and thrre- 

/after at intervals not to exccrd 100 hours’ 
time in service. Visual and cither magnetic 

while the wing is simultaneously flexed. 
particle or penetrant methods mnst be used 

( 2 )  Within 48 hours after the effective 
date of this amendment, transmit h y  most 

[most recent inspections taken in accordance 
rapid means copies of X-rays of the two 

with AD 72-20-5 or predecessor ADS to 
DOT/FAA. Engineering and Manufacturing 
Branch, Hangar #lo, Wichita Municipal Air- 
port, Wichita, Kansas 67209. Evaluation 
of inspection facility’s findings will be trans- 
mitted to sender as soan as possihle. 

1 ( 3 )  Within ,,600 hours’ time in service 1 after the effective date of this amendment, 

n 
a 
1 
t 
I 

a 
t 
\. 

! 

4 
t 
I 
1 
i 
1 
1 
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clear of the 
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modify wing stations 73 and 81 i n  accord- 
ance with Beech Aircraft Corporation Kits 
18-4024, 792 or any eqnivalrnt approved by 
the Chief, Enginecring and 51anuf;lctllring 
Branch, FAA, Central Region. 

( 4 )  Within 2,090 honrs’ time i n  wrvice 

but not later than S h y  1. I%. modify 
after the effective date of this mwrlthwnt, 

wing stations 32, 57 and 61 i n  nccor(lance 
with Beech Aircraft Corporation Kits 18- 
4024 and 791, or any eqnivalvrlt approved 

Branch, FAA, Central Region. 
by Chief, Engineerinr ; u ~ d  \I:lllllf:lctllring 

E. If a crack is fnnnd ;IS a rcwllt o f  :my 
inspection required b y  this A I ) .  prior to 

part in accordance ~ i t h  Hccch Aircraft Cor- 
further flight, repair or rcpl:~cc the nffccted 

poration SAR 59-705 ( for  W.S. 90 ) ,  or Kits 
791 (for W.S. 32), 792 (for W.S. 81 : ~ n d  7 0 ) ,  
and 18-4024 (for ws. 57. 61. 73. a 1 1 1 1  81)  
or any equivalent approvcd hy thc Chief, 
Engineering and h,lanufactnring Hr:mch, 
FAA, Central Region. 

F. An airplane is. csompt frnm rccpire- 
rnents of this AD if it is alterctl so a s  to 
incorporate STC SAll92\\’E. S.k1533\VE, 
SA832SR, SA2OOOWE or SA643CE. or any 
other STC which specifionlly exempts af- 
fected airplanes from compliance with this 
AD. 

the Chief, Enginecring aut1 5lmufacturing 
G .  Written notification mnst l w  scnt to 
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Branch, FAA, Central Region, stating the 
location and length of any cracks tliscovered 
h i n g  inspections recplired by this AD, and 
the total operating time of the airplane at 
the time of the tliscovcry. In addition, for 

87-16-1 or A D  72-8-5 results of the initial 
airplanes not previnnsly inspected per .AD 

inspection must bc reported as above, even 

approved by the llureau of the Butlgct 
if no cracks are discovered. (Reporting 

nnder No. Oi-RO174.) 
Currently rffective Beech Aircraft Cor- 

poration’s Service Rnllcti~~s 64-15, 61-16, 64- 
17 ant1 66-10 and MIL-STD-450 consider 
this subject, bnt this AD takcs prcce(lence in 
nny conflicting detail. 

NOTE: Part ( b )  of AD 64-21-1 and Part 
( I > )  of AD 6.1-21-3 rerluiring inspection of 
other portions of the center section and AD 
87-8-2 rcqniring inspection of outcr wing 
panels remain in effect for only some of the 
airplanes affected by this AD. 

This AD (Amendment 39.1526) supersedes 

72-16-1 (Amcndment 39-1493). 
AD 72-8-5 (Amrndmcnt 39-1432) and AD 

Amendment 39-1520 became effective 
Septembcr 29, 1972. 

This amendment 39-1602 becomes cffec- 
tive May 7, 1973, to all persons except those 

dated April 24, 1973. 
to whom it was made effcctive by- letter 
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V I E W  LOOKING DOWN ON LOWER W I N G S K I N  AND SPAR TUBE 
by Bob Crober 

F I G U R E  2 
(AD 72-20-5) 
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x IND ICATES AREAS TO BE INSPECTED PER TnIs A.D. 

T S E E  AD C 4 - 2 1 - I , p r t ( b )  oad , 4 D C + - 2 1 - 3 , v r t ( b )  . 

F IGURE 3 
(AD 72-20-5) 
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F R O N T  V I E W  
C Y O W I N G  S E T U P  FOR S IDE V I E W  _ .  . _  ._ . . . - 
D I H E D R A L  - T Y P I C A L  SHOW IN^ SETUP FOR 
G U S S E T E D  JOINT N O S € - U P  ATTITUDE 

F I G U R E  4 
(AD 72-20-5) 

Cenmiry 1.5-2.8 / Look here 
I 

f o r  Crock Indication 
(inspecrion s i t e )  

EXAMPLE of  RADIOGRAPH 
TYPICAL CRACK SHOWN 

GUSSETED JOINT 

I 
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