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XATIONAL TRANSPORTATION SAFETY 

DEPARTMEN? OF TRANSPOH I A r l O N  
WASHINGTON. D.C. 20591 

BOARD 

Honorable David D. Thomas 
Acting Admini.strator 
Federal Aviation Administration 
Department of Transportation 
800 Ihlependence Avenue, S. W. 
Washington, D. C. 20590 

Dear M r .  T!iomas: 

O w  recent investigation of the Kortheast Airl jaes, ,  Inc. ,  FH-227C., 
N-380m accident, near Hanover, New Hampshire, on October 25, 1968, 
has disclosea several  areas where improvements t o  alriation safe ty  are  
needed. 

Our invest igat ion has indicated t h a t  t he  p o s s i b i l i t y  exists t h a t  
.the EJortheast accident f l i g h t  experienced f a l s e  indications of s t a t ion  
passage while naking a WR approach f o r  landing a t  the Lebanon Airport. 
This p o s s i b i l i t y  i s  predicated, i n  part ,7 on flightcreTJ ststements from 
Northeast Air l ines ,  Trans  East Airl ines,  and operators of general sir- 
c r a f t  LE the  Lebanon aree.. 
during our invostigation, usi.ng FAA airborne monitoring equipment, re- 
vealed t h a t  there  vere 'several  areas  of course interferenee.  One area 
was at  2 point between the aeci.dent s i t e  aml a commercial TV Stat ion 
'>!KED, 3.8 miles east-northeast of the Lebanon VOR; the  other area was 
8 t o  10 miles east-northeast of the WR Stat ion,  t he  area .where the  
normal proceduze turn  inbound i s  conducted during an instrument approach 
t o  t'ne Lebanorr Aii?port. 
o f  t he  CDZ indi,cators, p a r t i a l  ro t a t ion  of the DO'S, and some softening 
of t he  To-From indi,cators; hO>JWel., there  was no f u l l  reversa l  of  .the 
To-From indicators  during any of  the f i i .ght  tests. 
did ind ica te  tha t  t he  greatest  CDI deflections,  PL'. rotation, '  and To- 
From indica tor  softening occurred t o  t he  Wi.lcox E lec t r i c  Company Model 
801% a i rbome receivers used by Northeast Ai r l ines .  

I n  addition, numerous f l i g h t  checks conducted 

The t e s t s  revealed f u l l  or  p a r t i a l  deflectj.ons 

The f l i g h t  tests 

The use ?P gi*ourd radio frequency interference monitoring equipment 
disclosed t h a t  2 d i r ec t  si.gnal from the  Lebanon VOR was detected in the 
areas IJhere the  greatest  deviati,ons of the airborne equipment vere noted. 
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During t h i s  ptr iod,  the ground monitoring ec,aipment detected no radio 
s ignals  from any other radio f a c i l i t y .  IIovever, our invest igat ion 
has revealed instances of radio frequency interference from s t a t ions  
remote from the  Lebanon-Hanover areas a f fec t ing  l o c a l  radio and la-cr 
enforcement communication f a c i l i t i e s .  

1. Signal Interference Effects  on the  Lebanon VOR F a c i l i t y  -- 
From 'the f a c t  tha.t the  reports  from fli,ghtcreirs concerning 

the  VOR Sta t ion  deviations do not occur on a regular basis ,  we would 
conclude t h a t  some radio frequency s ignals  o r  eo-channeling may e x i s t  
from outside of t he  Lebanon-Hanover area and these s ignals  do have an 
e f f ec t  on the  Lebanon VOR signal.  We would, thererore,  recommend t h a t  
t h e  FAA concluct 1.ong term radi.0 frequency monitoring of the Lebanon 
VOR area f o r  s ignal  interference.  

2. Need For Additional ITavigation Faciliti*t Lebanon 

An addi t ional  concern t o  the  Board i s  the  use of a s ing le  
navigational f a c i l i t y  f o r  ins tmpent  approaches when the  f a c i , l i t y  i s  
subject t o  environmental fac tors  s imilar  t o  those which appear to 
exist a t  the Lebanon VOR. 

We understand t h a t  your long range a i r  navigation moderniza- 
. t i o n  program pi-ovi,des f o r  t he  i n s t a l l a t i o n  of addi t ional  navigation 

a ids  as well  as the  upgradi,ng of ex is t ing  f a c i l i t i e s .  

Recognizing t h a t  there  a re  many a i rpo r t s  served by s ingle  
navigational a ids  f o r  instrument approaches, t h e  Board recommends t h a t  
p r i o r i t y  consideration be given t o  t h e  i n s t a l l a t i o n  of dual  navigational 
f a c i l i . t i e s  a t  those locations where a s ingle  f a c i l i t y  could exhibi t  
charac te r i s t ics  of t'ne type found during our invest igat ion of t he  
Lebanon accident. 

Operating Character is t ics  of the Hilcox Model 806A Navigation 
Receiver 

The f l i g h t  tests conducted during our invest igat ion have 
indicated t h a t  the Wilcox Model 806A Receiver i s  more sens i t ive  t o  
ref lected sigi-als and possible frequency in,erference than navigational 
receivers of other manufacturers, and th i , s  s e n s i t i v i t y  can have an 
e f f ec t  on the airborne navigation equipment. 

3. .---- 
-- 
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The " o a r d  recommends t h a t  a. revie\. be made of the design 
concept of t h e  Wilcox Model 8 0 6 ~  Receiver and i t s  compatibil i ty with 
other airborne instrumentation and ground s ta t ion  navigational equip- 
ment t o  assure standards of airworthiness. Furthermore, the f a c t s  
disclosed during our invest igat ion of t h i s  acci,dent ind ica te  t o  us 
t h a t  t h i s  compatibility problem may be general i n  nature and t h a t  
consideration should be given t o  reviewing a l l  per t inent  standards 
for compatibility of ground and airborne navigation components. 

4. Reporting of Incidents  

During the  investigation,,  it was disclosed t h a t  p r i o r  t o  
the  acci,dent a Northeast f l ightcrew had experienced a f a l s e  indicat ion 
of s t a t ion  passage while making an approach t o  the  Lebanon Airport. 
I n  t h i s  incident,, the  crew was completing the  procedure turn  inbound 
when the  CDI needle fluctuated, and the To-From indicators  went from 
"To" t o  "From," indicat ing s t a t ion  passage. With these indi,cations, 
t h e  crew s ta r ted  a descent from 2.,800 f ee t .  Upon reaching 2,000 f e e t ,  
t he  crew then noticed t h a t  t he  To-From indicators  had reversed,, in- 
dicat ing a "To." 
through breaks i n  the overcast and immediately applied power and climbed 
back t o  a safe a l t i t ude ;  
maintenance technician who in i t i , a t ed  a routine check of the f a c i l i t y  
which uncovered no i r r egu la r i ty .  However,, he did not, nor was he 
required t o  by your current procedures a s  we understand them,, report  
t h i s  occurrence t o  any cen t r a l  u n i t  within your organization. 

The Captain observed the  nearness of the t e r r a i n  

This incident was reported t o  the 1,ocal FAA 

- 
Other Northeast Airl i ,nes flightcrews have reported t o  us t h a t  

they have experienced previous indications of s t a t ion  s igna l  d i f f i cu l -  
. t ies .  Their reports indicated t h a t  Rill scale  CDT def lect ions and 
p a r t i a l  ro ta t ion  of t he  RMI's have been observed p r io r  t o  reachi.ng the 
Lebanon VOR and, i,n some cases, when they are  5 t o  1,0 miles north of 
t he  s ta t ion .  

O u r  invest igat ion disclosed t h a t  there  i s  no evidence t o  
indi.cate t h a t  any of these incidents  were reported t o  .the Company for 
dissemination among t h e i r  p i l o t s  or t h a t  they were brought t o  the  
a t ten t ion  of the assigned FAA a i r  c a r r i e r  operation inspectors.  
a r e  of the opini,on that. ,  had these incidents been reported t o  proper 
au thor i t ies ,  e strong p o s s i b i l i t y  e x i s t s  thc: the October 25 accident 
would not have occurred. 

We 
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We recognize that operational incident reporting is a 
matter which has received considerable industry attention in past 
years and that the various proposals suggested have receivea only 
limited acceptance. However., until operational performance recorders 
are installed and regularly monitored, some type of operational 
reporting system should be devised so that the industry can capture 
and utilize the hazard warning potential of incidents such as the 
ones discussed above. 
should provide the leadership in developing and implementing an 
industrywide operational incident reporting system for the interim 
period. 
would give early attention to insuring a wider dissemination of 
existing opera.tiona1 incident data among the elements of your or- 
ganization. 

In this regard, we believe that the FAA 

In moving toward this objective,, we would hope that you 

In connection with the Board's accident prevention respon- 
sibilities, our staff is reviewing the general availability and 
methods of collection of operational incident data within the industry. 
As this review progresses, we will forward to your staff information 
of possible interest to you. 

5. Positive Station Passage, VOX Instrument Approaches 

Our final recommendation concerns the reemphasis of what 
cockpit indications constitute positive station passage during a VOR 
instrument approach. 
pilots on positive station passage as outlined in the Airmen's 
Information Manual; however, our investigation at Northeast Airlines 
and other operators indicated that pilots have different concepts 
as to what indications constitute true station passage. Some pilots 
related to our investigators that deflections of  the CDI needle were 
indicative of station passage. Others stated that the rotation of 
the F8LC indicators was indication of station passage; vhereas, others 
did state that they relied on the To-From indicators for positive 
station passage. 

The Board is well aware of  the warnings to 

Due to the conflicting opinions by pilots as to what in- 
dication should be used to identify positive station passage, we 
recommend t: 3t an Advisory Circular, or s milar type bulletin, be 
issued reemphasizing positive station passage indications. 

. .. . . 
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The areas  of our concern were discussed i n  general with 
personnel from t h e  Fl ight  Standards Service and Systems Naintenance 
Service by our  Bureau of Aviation Safety s t a f f .  

Please f ee l  f r e e  t o  contact us i f  fur ther  information i s  
desired.  


