
NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

ISSUED: June 16, 1977 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F o r w a r d e d  to:  

Honorable Langhorne M. Bond 
Admini s t r a t o r  

Washington, D.C. 20591 
Federal Aviation Administration SAFETY RECOMMENDAT l O N ( S )  

A-77-40 t h r o u g h  42 

----------I-----___-____________________- 

On October 17, 1976, a Bell 212 helicopter,  N398EH, l o s t  directional 
control and crashed d u r i n g  a landing approach t o  Natrona County Airport, 
Casper, Wyoming. The ro torcraf t  was new and had accumulated only 27 
hours. Investigation of the accident revealed tha t  the loss  of directional 
control was caused by f a i l u r e  of the No. 4 section of t a i l  rotor  drive 
shaf t ,  P/N 204-040-620-3; the  f a i l u r e  was caused by torsional overstress.  

Although no material or  manufacturing discrepancies were found, a 
review of the Bell 212 service history indicates three previous f a i lu re s  
of the  same shaf t  section on helicopters operated by foreign countries. 
All f a i lu re s  were associated w i t h  reported main ro tor  overspeeds caused 
while operating one of the PKT-3 engine power sections i n  the "manual" 
fuel -governing mode. A1 though no overspeed report o r  physical evidence 
of overspeed was noted during disassembly and inspection of the engines 
a f t e r  the accident,  we suspect t h a t  an overspeed may have occurred. 

ro tor  drive shaf ts  i n s t a l l ed ,  which were s t a t i c a l l y  balanced when manu- 
factured. Subsequently, Bell developed the  expert ise  t o  dynamically 
balance the shaf t ;  the  procedure was approved by the FAA and the part  
number was changed t o  204-040-620-5. All f a i lu re s  t o  date have been 
the -3 s ta t , ical ly  balanced shaf t s .  

FAA's Southwestern Region, the  manufacturer began an extensive dynamic 
t e s t  program t o  include both 212 t a i l  ro tor  drive shaf t  systems. The 
tes t ing  was conducted t o  ascertain i f  the analytical  data on the t a i l  
ro tor  drive s h a f t ' s  c r i t i c a l  speed was correct ;  the  data were submitted 
a t  the time of ce r t i f i ca t ion  t o  show cam liance w i t h  FAR 29.923 ( ro tor  
drive system and control mechanism t e s t s  P and FAR 29.931 (shafting 

The Bell 212 was or ig ina l ly  ce r t i f i ed  w i t h  P/N 204-040-620-3 t a i l  

A t  the  request of the  National 'Transportation Safety Board and the 
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c r i t i c a l  speed). Results of the t e s t s  i 
speed of both the s t a t i c a l l y  balanced a 
shaf t s  occurs a t  715 percent of main ro tor  speed, r 
ana ly t ica l ly  determined speed of ,131 percent. 

was duplicated d u r i n g  one t e s t  run a t  
and contacted the t a i l  cone structure.  
speed of 115 percent main rotor  speed i s  15 percent above the r 
ded "power on" limit and 11.5 percent above the "power off"  lim 
margin of safety previously assumed i s  reduced substantial1 

gating design changes t o  increase the r 
speed i s  obtained i n  the  t a i l  rotor  dri 
measure, the National Transportation Sa 
Federal Aviation Admi n i  st ration : 

Damage t o  the f a i l ed  shaf t  section from the Casper 

We a re  aware t h a t  Bell i s  continuing these t e s t s  an 

Issue an Operations Bulletin t o  a l l  operators o 
helicopters and a l l  other Be 
o r  204-040-620-5 t a i l  rotor 
them t o  use caution when oper 
t o  main rotor  overspeed, par t  
involving "manual" fuel gover 
shaf t  may f a i l  i f  a main roto 
proached. ( C l  ass 1 --Urgent F 

Issue a Maintenance Alert B u l  
dr ive system ins ta l la t ion ,  pa 
evidence of shaf t  yield or t a  
main ro tor  speed has exceeded 

Revise the applicable par ts  o 
require manufacturers t o  dem 
overspeed by d r i v i n g  the powe 
source, i f  ins ta l led  engine p 
preclude meeting this require 

Followup) (A-77-41 ) 

Followup) (A-77-42) 

TODD, Chairman, BAILEY, Vice Chai 
Members, concurred i n  the above recom 
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