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In 1 Y  85 the National Transportation Safety Board investigated the nine reported 
accidents involving the  loss of engine power in Viking Model 17-30 and 17-31 series 
airplanes manufactured by the Bellanca Aircraft Corporation (Bellanca). Three of the 
accidents resulted from fuel mismanagement, three occurred when heat or fire from 
cracked or broken mufflers damaged the engines' magneto electrical wiring, one 
stemmed from water in the fuel, one was caused by a broken piston connecting rod, and 
one was precipitated by a malfunctioning engine-driven fuel pump. (See attachment for 
dates and locations of the accidents and brief reports of eight of the accidents). 

A review of the Safety Board's aviation accident data base indicated that  from 
1967 through 1985 these airplanes (including the Super Viking 17-30A and 17-31A), which 
are all powered by fuel-injected engines, were involved in 127 accidents in which there 
was a loss of engine power; these accidents comprised about 38 percent of the  airplanes' 
total accidents during that period. By way of comparison, during the same period, only 
21  percent of the accidents involving airplanes manufactured by the  Beech Aircraft 
Corporation, the Piper Aircraft Corporation, and the Cessna Aircraft Company resulted 
from loss of engine power. Additionally, the Federal Aviation Administration's (FAA) 
incident data base indicates that from January 1, 1980, t o  October 1, 1985, there were 
22 incidents in which Bellanca Viking or Super Viking airplanes experienced loss of engine 
power, some of which resulted from fuel mismanagement, cracked or broken mufflers, 
and water in the  fuel. 

Fuel Mismanagement 

Fuel mismanagement was the prevalent single causal factor in accidents in which 
Bellanca Viking/Super Viking airplanes experienced a loss of engine power. From 1967 
through 1985, fuel mismanagement was involved in 63 such accidents and accounted for 
50 percent of all loss-of-enginepower accidents involving Bellanca Viking/Super Viking 
airplanes during that period. Moreover, i t  is possible that the number of these accidents 
may be understated because the cause of 22  of the engine failure accidents involving 
these airplanes during this period was "undetermined." 

There is reason to believe that fuel mismanagement in these airplanes may, in 
some cases, be a result of the airplane's fuel system design. For example, approximately 
75 percent of the Bellanca Viking/Super Viking airplanes involved in accidents resulting 
from loss of engine power were 1967 through 1972 models. (The number of these models 
manufactured is .approximately 47 percent of the total  Bellanca Viking/Super Viking 
production.) Many of these early models are configured wi th  relatively small main and 
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auxiliary fuel tanks in the wings and a fuel control system that re 
of two separate fuel selectors. Moreover, the auxiliary tanks 
only, and the fuel gauge indicates fuel quantity only for the particular tank selecte 
Such fuel system features complicate the management of fuel 
during extended, long-range flight operations. 

Subsequently, Bellanca discontinued the use of wing 
Bellanca Viking/Super Viking airplanes manufactured after the 
with larger main fuel tanks in the wings. The usable fuel cap 
main tanks is 30 gallons (compared to  the former main 
15.5 gallons), approximately the combined fuel capacity of 
auxiliary fuel tanks. More importantly, this improved fuel sys 
fuel selector, and the usable quantity of fuel remaining i 
displayed continuously. 
quantity gauge indicates the selected fuel tank. The re 
fuel system is reflected in the following excerpt taken fro 
Operations Manual: 

Illumination of a green s ta t  

FUEL SYSTEM 

Fuel is contained in two main tanks, one in each wing, with eac 
containing 30 gal. of usable fuel. A 15 gal. auxiliary tank [optional] is 
located in the fuselage, aft of the rear seat. Fuel selection is 
determined by positioning the selector valve to the desired tank. 
Usable fuel quantity remaining in the tank is registered by a floa 
gauging system for the  mains and the auxiliary tank. 

An excerpt from the fuel controls section of an e 
Owners Manual outlines, in part, the operation of the o 
system wi th  wing auxiliary tanks: 

FUEL CONTROLS 

1. One tank selector valve controls the flow of fuel from the two win 
tanks and from the auxiliary tank. The auxiliary tank is t o  be used i 
level flight only. This valve also controls the 
lines to the fuel tank ttral’is behg used. 

Note: In the event a fuel tank has been run 
fuel selector valve OFF, or set on other th  
to  have air in the lines. This should be elimina 
on noted tank or tanks before TAKE-OFF. 

On Standard Vikings with extra wing aux 
the floor. On these models the fuel selec 
set to Aux position. Then on valve on floor ei 
Aux is selected. 

On Super Viking models the floor valve eont 
or left wing Aux tanks. There is no fusela 
Viking. 

2. 

3. 



-3- 

In addition to the  added complexity of this older fuel system and the  accompanying 
potential for design-induced pilot error, t he  owners manuals for the  older airplanes do 
not provide specific information regarding management of available fuel, procedures for 
proper fuel tank sequencing, or precautionary information that could help to avoid fuel 
mismanagement, particularly fuel starvation. Moreover, description of the fuel system 
and its operation is fragmented throughout the manuals. 

The majority of fuel mismangement accidents in Bellanca Viking and Super Viking 
airplanes result from fuel starvation; that is, the lack of fuel flow to the engine because 
one fuel tank is dry despite the existence of ample fuel in other fuel tanks aboard the 
airplane. For example, on March 30, 1985, Bellanca Super Viking 17-30A, N8233R (a 
1972 model), crashed at Roanoke, Virginia, after fuel in the left main fuel tank was 
exhausted. More often than not, the pilots involved in these accidents have reported, as 
did the  pilot of N8233R, that they had selected another fuel tank with ample fuel and 
attempted in vain to restart the engine in flight. The Safety Board believes that some of 
these abortive attempts to  restart t he  engine may have resulted from, among other 
things, improper use of the  auxiliary fuel pump. 

The owners manuals for the airplanes with the  older fuel systems (pre-1973 models) 
contain neither a separate emergency procedures section nor any specific information on 
how to  restart the engine in flight, as is available in Bellanca Viking/Super Viking 
Owners/Operations Manuals for newer airplanes. Engine air restart procedures are 
outlined in other documents, such as an older Bellanca publication entitled "Pilots Check 
List" and in FAA-approved flight manuals. However, t he  Bellanca publication may no 
longer be accessible or available, and the details of the restart procedure differ among 
the revisions of the FAA manuals and from those provided in both the "Pilots Check List" 
and the current Bellanca Viking/Super Viking Operations Manuals. 

The Safety Board believes that the frequency of accidents involving the loss of 
engine power in Bellanca Viking/Super Viking airplanes warrants review by the FAA of 
the engineering design of the fuel system (wing auxiliary tanks) installed in 1967 through 
1972 Bellanca Viking/Super Viking Model airplanes and a revision of the Bellanca flight 
manuals applicable to these models. The flight manual revision should include a unified, 
improved description of t h e  operation of the fuel system, specific operating information 
regarding management of available fuel resources, and the most effective emergency 
procedures to restart the engine in flight. Bellanca also should issue to  all owners and 
operators of 1967 through 1972 Bellanca Viking/Super Viking Models a Safety Advisory 
that provides information on the  fuel system in these airplanes and warns of the  high 
potential for loss of engine power from fuel mismanagement. The advisory also should 
present techniques that may be used to  avoid power loss and operational procedures to 
restart the engine in flight in the event of inadvertent fuel starvation. 

Exhaust System Failures 

In 1976 t h e  FAA issued Airworthiness Directive (AD) 76-23-03, applicable t o  
Bellanca Viking Models 17-30 and 17-31, and Super Viking Models 17-30A and l7-31A, to  
prevent exhaust system failures, which could allow heat or flames to  enter t h e  engine 
compartment of these airplanes. The AD requires the muffler and tailpipe assemblies t o  
be inspected for cracks and for freedom of movement at the ball joints at intervals of 
100  flight hours. (If the tailpipe assemblies are not free to move at the ball joints, t h e  
bending stress created by the tailpipe and resonator can break the welded muffler 
outlet.) However, some of these Bellanca airplanes are flown infrequently, and the 
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interval between such inspections may span several years. For example, on 
September 24, 1985, a Bellanca Model 17-30A Super Viking, N6627V, crashed a t  
Burlington, Washington, following a loss of engine power after the left exhaust muffler 
failed a t  the outlet. The failure permitted heat and flames t o  burn the  engine's magneto 
wiring (electrical P leads). AD 76-23-03 had been complied with on August 18, 1982, but 
the airplane had been operated for only 50 flight hours since that date, and no 
subsequent, comparable inspection of the exhaust system had been accomplished. This 
accident might have been prevented if compliance with AD 76 ,23-03 had been required 
a t  each annual inspection of the airplane. 

problems of broken tailpipe-muffler outlets in the exhaust systems of t h e  Bellanca 
Viking/Super Viking airplanes. For example, between July 1981 and March 1984, seven 
such occurrences were noted (four SDRs and three incidents). Remarks from reports of 
these occurrences typically include: "Exhaust pipe broke, exhaust burned magneto leads, 
engine stopped;" 'ISmoke in cockpit, engine quit, forced landing, exhaust tail  pipe broken, 
heat scorched wires, vapor locked fuel line;" "Smoke in cockpit due to  both tailpipes 
broken a t  muffler;" "Inflight fire due to  muffler breaking a t  the tail pipe segment;" and 
"Found muffler outlet broken off, tailpipe hanging loose, burned engine mount." 

Recent Service Difficulty Reports (SDR) and incident reports reflect simi 

As a result of the foregoing, the Safety Board believes that compliance with 
AD76-23-03 should be required a t  each 100 hours time in service or a t  each annual 
inspection, whichever occurs first. It also would be beneficial to  publish in FAA 
Advisory Circular (AC) No. 43-16, General Aviation Airworthiness Alerts, pertinent 
maintenance aspects relating to  recent accidents and incidents in which Bellanca 
Viking/Super Viking Airplanes experienced a loss of engine power as a result of broken 
exhaust tailpipe assemblies. 

Water in Fuel 

Since 1967, Bellanca Viking airplanes have been involved in four accidents and 
several incidents in which their engines lost power because of water in the fuel. Water 
in the fuel also may have been responsible for some of the 22 previously mentioned 
accidents involving loss of engine power for undetermined reasons. The most recent 
accident involving water in the fuel of these airplanes occurred on June 21, 1985, when 
the engine of a Bellanca Viking Model 17-30, N93533, stopped during takeoff a t  College 
Park, Maryland. Although a substantial quantity of water was found in the airplane's fuel 
system during the investigation of the accident, the pilot stated that he found no 
evidence of water in samples taken from the gascolator during his preflight inspection. 
Although the interconnected wing fuel tank design of the Bellanca Viking/Super Viking 
airplanes affords the potential for entrapping a considerable amount of water in the wing 
tanks, the pilot was unable to  take fuel samples directly from the wing fuel tanks of his 
airplane since they were not equipped with drain valves. Such valves are  easily installed, 
and service kits were made available by Bellanca on July 31, 1979, when it  issued Service 
Letter B-102A in which i t  provided instructions for their installation on this and other 
Bellanca Airplanes. Compliance with the service letter, of course, was a t  the  owner's 
discretion. The accident a t  College Park demonstrates that there is not uniform 
compliance with the service letter. Compliance with this service letter shoul 
required by the FAA so that fuel samples may be obtained easily from the  wing 
tanks during preflight inspection of the airplane. 
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Additionally, t h e  fuel in the  wing tanks of Bellanca Viking/Super Viking airplanes 
can, under certain conditions, become contaminated with water because of the design of 
the recessed wing fuel tank filler well and the adjustable fuel filler caps (easily loosened 
or tightened). If the small drain tube in the fuel filler well becomes plugged, a 
substantial amount of water may accumulate in the well and leak around defective or 
loose-fitting fuel caps into the  fuel tanks. To prevent this means of water 
contamination of the fuel, an inspection should be performed at each annual inspection 
to  ensure that the fuel filler well drain is open and that the fuel filler caps are sealing 
properly. 

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

Conduct an engineering design review of the fuel system (wing auxiliary 
tank design) installed in 1967 through 1972 Bellanca Viking (Models 
17-30 and -31) and Super Viking (Models 17-30A and -31A) airplanes 
and require retrofit or modification of these airplanes and/or the  
incorporation of new or revised fuel system markings, placards, or 
operating limitations to correct any deficiencies. (Class 11, Priority 
Action) (A-86-54) 

Require the Bellanca Aircraft Corporation to revise the  airplane flight 
manuals of 1967 through 1972 Bellanca Viking (Models 17-30 and -31) 
and Super Viking (Models 17-30A and -31A) airplanes to  include a 
unified, improved description of the operation of the fuel system, 
specific operating information about management of available fuel 
resources, and the most effective emergency procedures to restart the 
engine in flight. (Class 11, Priority Action) (A-86-55) 

Require the Bellanca Aircraft Corporation to  prepare and disseminate 
to  all owners and operators of 1967 through 1972 Bellanca Viking 
(Models 17-30 and -31) and Super Viking (Models 17-30A and -31A) 
models a Safety Advisory that provides information on the fuel system 
in these airplanes, warns of the high potential for loss of engine power 
due to  fuel mismanagement, emphasizes fuel resource management 
techniques to  avoid power loss, and lists operational procedures to 
restart the engine in flight in the event of inadvertent fuel starvation. 
(Class 11, Priority Action) (A-86-56) 

Revise Airworthiness Directive 76-23-03, applicable to the Bellanca 
Viking (Models 17-30 and -31) and Super Viking (Models 17-30A and 
-31A) airplanes, t o  require inspection of the  exhaust system on these 
airplanes for cracks and for freedom of movement at the ball joints at 
each 100 hours time in service or annual inspection, whichever occurs 
first. (Class II, Priority Action) (A-86-57) 

Publish in Federal Aviation Administration Advisory Circular No. 
43-16, General Aviation Airworthiness Alerts, details of recent 
accidents and incidents in which Bellanca Viking (Models 17-30 and -31) 
and Super Viking (Models 17-30A and -31A) airplanes have experienced 
engine power loss as  a result of broken exhaust tailpipe assemblies, and 
emphasize the importance of proper maintenance and inspection of the 
exhaust system of these airplanes. (Class n, Priority Action) (A-86-58) 
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Issue an  Airworthiness Dir 
inspection, the installation of 
tanks of Bellanca Viking (Mod 
(Models 17-30A and -31A) ai 
Service Letter No. B-102A. (C1 

Issue an Airworthiness Directi 
of Bellanca Viking (Models 1 
17-30A and 31A) airplanes, an 
drain to ascertain tha t  i t  is o 
caps to ascertain tha t  they a 
Action) (A-86-60) 

'DMAN, Acting Chairman, and BURNETT, LAUBER, and NALL, Members, 
in these recommendations. 



ATTACHMENT 

BELLANCA VIKINGfSUPER VIKING AIRPLANE ACCIDENTS IN 1985 
INVOLVING LOSS OF ENGINE POWER 

Model 
_I Date Location Registration No. _.__ 

March 30 
June 2 
June 21 
July 20 
July 21 
July 28 
July 30 
August 21 
September 24 

Roanoke, VA 
El Paso, TX 
College Park, MD 
San Andreas, CA 
Sheboygan, WI 
Cozad, NE 
Camden, SC 
Coushatta, LA* 
Burlington, WA 

8233R 
39854 
93533 
7305V 
7315V 
6598V 
6707V 
4026B 
6627V 

17-30A 
17-30A 
17-30.4 
17-30 
17-30 
17-31A 
17-30A 
17-30A 
17-30A 

*Brief of Accident not available. 
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