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SYNOPSIS 

A t  0548 c.d.t., on August 4 1968, North Cent ra l  

Airmotive, Inc., Cessna 150, N8742S, co l l ided  approximately 
Airlines F l igh t  261, a Convair 580, N4C34.5, and a Home 

11.5 miles southwest of General Mitchel l  Airport ,  Milwaukee, 

of the Cessna fel l  t o  thc- ground, with the exception of t h e  
Wisconsin, a t  a3 a l t i t u d e  of 2,700 f e e t .  A l l  major components 

cabin sec t ion  with i t s  Ghree occupants and t h e  at tached 

bqgage compartment. Damage sustained by t h e  Convair was 
landing gear, which were embedded i n  the Convair's forward 

extensive,  but cont ro l led  flight was maintained by the  

General Mitchel l  F ie ld  a t  0954. 
captain and a successful  landing was accomplished a t  

accldent,  and the  first o f f i c e r  on t h e  Convair Sustained 
ser ious  i n j u r i e s .  The captain,  stewardess, add i t iona l  
crehmember, and eight passengers on board the Convair were 
not  in jured .  

The Cessna 150, rented by a p r i v a t e  p i l o t  from Home 
Airmotive, Inc., departed Mitchell  Field,  Lombard, I l l i n o i s ,  
about OgOO on a flight t o  Sheboygan, Wlscor.sin. The f l ight  
was conducted under Visual F l igh t  Rules without a f i led  

ground s t a t i o n  during t h e  f l ight .  Evidence ind ica ted  t h a t  
flight plan, and there  was no known r a d i o  contact  With any 

the Cessna was on an approximate heading of 314O when the 
c o l l i s i o n  occurred. 

In t e rna t iona l  Airport ,  Chicago, I l l i n o i s ,  a t  0934 on an 

The three occupants of the  Cessna were k i l l e d  i n  the 

North Central A i r l i nes  F l igh t  261 departed O'Hare 
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Instrument Flight Rules flight plan to Milwaukee. At the 
time of the collision, the crew was in radio and radar 
contact with Milwaukee Approach Control, and the flight 

heading of 350 for w intercept with the Instrument Land- 
had been cleargd to descend to 2,600 feet on a vector 

ing System localizer course serving Runway 'p. 
was issued three consecutive radar traffic ndvlsories wbich 
dsccribed a target as "twelve thirty, four !ilea, northbound" 
$hen 'one o'clock, three miles, northbound, and, finally, 

The Convair flightcrew searched for this target but were 
one o'clock, a mile and a half, north-northwest bound." 

unable to sight it mtil immediately prior to impact when 
It was too late to take evasive action. Their detection 
efforts were hampered by a dense concer!tration of insect 
smears on the forward windshield and direct vision windows, 
rhlch had accumulated at a heavy rate during the flight. 

The surface weather observation made at 0920 at 
General Mitchell Field indicated that the visibility was 
3 miles in haze and smoke. 

During the 2 minutes prior to the collision, Flight 261 

6 , '  

'The Board detennines'that the probable cause of this 
accident was the inability of the Convair 580 flightcrew to 
detect the Cessna 1% visually in sufficient tine to take 

radar traffic advisories concerning the latter aircraft. 
evasive action, despite having been provided wifh three 

the heavy accumulation of insect smears on the forward wind- 
is 1 detection capabilitiee were substantially reduced by 

was further reduced by haze, smoke arid sun glare, and by the 
shield an& direct vision windows of the Convair. Visibility 

Under these circumstance¶, the crew of the Convair should 
inconspicuous color and lack of relative motion of the Cessna 

have requested a radar av3idance vector. 

. 
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1. INVESTIGATIGN 

1.1 History of the Plight 

At 0948 c.d.t., on August 4, 1968, North Central 
Airlines Flight 261, a Convair 580, N4634S, and a 
Cessna 150, N874i3, owned by Home Airmotive, Inc., and 
rented to a private pllot, were iwolved in a midair col- 

of General Mitchell Field I4ilwaukee, Wisconsin, at an 
lision which occurred approximately 11.5 miles southwest 

was destroyed and its three occupants received fatal in- 
altitude of 2,700 feet. (See Attachment 1.) The Cessna 

crew was able t o  maintain controlled flight and a success- 
juries. The Convair was dmaged extensively, but its 

ful landing was accomplished at General 1-litchell Field. 
The first officer on the Convair sustained serious injuries 
while the captain, additional crewmember, stewardess and 
eight passengers were not injured. 

North Central Flight 261 was a regularly scheduled 
passenger flight between O'Hare International Airport, 
Chicago. :Illnois, and Manitowoc, Wisconsin, with an 

The flight departed O'Hare Field at 0934, 3 minutes behind 
en route stop at General Mitchell Field in Milwaukee. 

schedule, with an Ins'trument Flight Rules (IFR) clearance 
to Wind Lake Intersection via radar vectors direct. Depar- 
ture instructions were to maintain runway heading (320O) 
and climb to 5,000 feet. 

his right seat position on this particular flight in 
accordance with the general airline practice of r0tatir.g 

handling the radio transmissions. 
flight segments between the pilots. The captain was 

The first officer was operating the controls from 

During climbout, the flight encountered an unusually 
heavy accumulation of insect strikes on ;he windshield. The captain compared the situation to a snow shower" in 

' 24-hour clock. All times herein are central daylight based on the 

2f Although the technically correct designation for N4634S 
is Allison Prop-Jet Convair 340, this type of aircraft 
is most commonly referred to as a Convair 580, which is 
the terminology used throughout this report. 



- 4 -  

which “ i c e  was,,accunulatlng on the windshield a t  an 
enormous rate. I n  view of t h e  i n s e c t  problem, t h e  
f l i g h t  requested,  and subsequently was granted,  
c learance  t o  7,000 f e e t .  The cap ta in  s t a t e d  t h a t  the 

lesser r a t e  than was experienced at  lower a l t i t u d e s .  
i n s e c t  accumulation continued a t  7,000 f e e t ,  but  a t  a 

Control t o  the Chicago Air Route T r a f f i c  Control  Center,  
F l i g h t  261 was handed of f  from O‘Hare Departure 

which c l e a r e d  t h e  f l i g h t  t o  ‘+nd Lake I n t e r s e c t i o n ,  v i a  
Vic tor  Airway 479, a t  7,000 f e e t .  The Center,  i n  tu rn ,  

Control, which loca ted  t h e  r a d a r  pos i t ion  of the f l i g h t  
t r a n s f e r r e d  con t ro l  of  F l i g h t  261 t o  Milwaukee Approach 

a t  o r  near  t h e  c e n t e r l i n e  of  Vic tor  479. 

Control c l e a r e d  F l i g h t  261 t o  “ f l y  heading t h r e e  f i v e  zero, 
descend and maintain . . . two thousand s i x  hundred f o r  a 

During the  2-minute per iod  p r i o r  t o  t h e  c o l l i s i o n ,  Approach 
vector  t o  t h e  runway seven rizht ILS landing s t r a i g h t  in.”&’ 

F l i g h t  251 which provided azimuth, range, and movement 
Control t r ansmi t t ed  t h r e e  radar t r a f f i c  a d v i s o r l e s  t o  

1nfor.mation on two u n i d e n t i f i e d  a i r c r a f t  ahead of  t h e  
f l i g h t .  One of these t a r g e t s  was consecutively descr ibed 

twelve t h i r t y ,  f o u r  miles,  northbound, slow movin 

After  e s t a b l i s h i n g  r a d i o  con tac t  a t  0943:59, Approach 

, then ‘one o’clock, t h r e e  mil.es, northbound. %‘I , and f i n a l l y  northbound target, one o’c lock,  
mile and a h a l f ,  r.orth-northwest bound (0947:35). 

The cap ta in  and first o f f i c e r  on F l i g h t  261 s t a t e d  
t h a t  they searched i n  t h e  d i r e c t i o n  o r  t h e  t r a f f i c  ad- 
v i s o r i e s  provided by Approach Controi,  but  were unable t o  
Sight  any of t h e  repor ted  t a r g e t s .  They s t a t e d  t h a t  t h e  
forward v i s i b i l i t y  dur ing t h i s  period was r e s t r i c t e d  con- 

as well as t o  the  haze and smoke W5lch increased i n  dens i ty  
s lderably ,  due t o  t h e  i n s e c t  accumulation on t h e  windshields 

pos i t ion  of t h e  sun was such as t o  crea.te a glar-e o r  h a l o  
throughout t h e  descent .  I n  r d d i t i o n ,  they s t a t e d  tha t  the  

e f f e c t  i n  combination w i t h  t h e  haze, p a r t i c u l a r l y  when 
looking t o  t h e  r i g h t  of t b e  nose of t h e  a i r c r a f t .  

s i d e  w$ndow was 1 t o  2 miles based on h i s  s i g h t i n g  of 
The capta in  e s t i x a t e d  that  t h e  v i s i b i l i t y  through h i s  

’ and F l i g h t  261 are set f o r t h  i n  f u l l  i n  t h e  Communi- 
The communications between Milwaukee Approach Control  

c a t i o n s  Sect ion .  - 

. 
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Wind Lake, which, a long with Muske o Lake, was de tec ted  by 
him s h o r t l y  af ter  r ece iv ing  the  09 8 6:24 adv:sory. Both t h e  
Captain and t h e  first o f f i c e r  descr ibed v i s i b l l i t y  througl, 

limited. 
the  f r o n t  windsl-leld and direct v i s ion  windows a s  extremoly 

glimpse of the  Cessna j u s t  p r i o r  t o  impact. The first 
o f f i c e r  reported that he first saw t h e  o the r  a i r c r a f t  a t  

d i s t ance .  I t  was c lose ,  very c lose  .... a matter of ... the  1:30 pos i t ion ,  bu t  that  he "wouldn't even estimate the 

yaras." However, he was able t o  i d e n t i f y  t h e  type and c o l o r  
of t h e  a i r c r a f t ,  as well as the  f a c t  t h a t  i t  was c l o s i n g  on 
an i n t e r c e p t  angle of approximately 300. He f u r t h e r  stated 

ac t ion .  Following the  momentary glimpse of the Cessna, h i s  
that the proximity of t h e  o t h e r  aircraft  precluded any evas ive  

next r e c o l l e c t i o n  was the  sound of impact. 

Both Of the Convair p i l o t s  stated t h a t  they caught a 

Two passengers,  who were seated on t h e  right side of 
the Convair, stated that s h o r t l y  p r i o r  t o  the c o l l i s i o n  they 
caught sight of a small a l r c r a f t  which was ahead and t o  the 
right of the  Convair and f l y i n g  toward them a t  near ly  a 
right angle .  They l o s t  sight of t h i s  a i r c r a f t ,  and moments 
later  impact occurred. 

of whom were loca ted  i n  a barnyard s l i g h t l y  southeas t  of 

plane f l y i n g  i n  a no r the r ly  heading, w i t h  t h e  small plane 
the  c o l l i s i o n  po in t .  They i n i t i a l l y  observed t h e  larger 

mately 60 t o  900. They stated t h a t  the two a i r c r a f t  flew 
approaching the  l a r g e r  one on a converging eng le  of approxi-  

straight towards each o ther ,  w i t h  no si@ of any evasive 
maneuver. One o f  them continued t o  wftch t h e  two a i r c r a f t  
until they co l l ided ,  af ter  x5lch t h e  l a r g e  a i r p l a n e  jo l t ed# ,  
and made a sight l e f t  tu rn  and then continued f l y i n g  north.  
The o t h e r  witness  looked away when the tw a i r c r a f t  were 

of c o l l i s i o n  seve ra l  seconds l a t e r ,  and then looked back 
s t i l l  about th ree- quar te rs  of a mile apart, heard the  sound 

and saw pieces  of a i r c r a f t  f a l l i n g  to t h e  su r face .  Shor t ly  
after the  c o l l i s i o n ,  he  saw another l i g h t  a i r c r a f t  about 
2 miles nor theas t  of h i s  pos i t i on ,  f l y i n g  i n  a sou theas t e r ly  
d i r ec t ion .  

The r ada r  c o n t r o l l e r  who was handl ing F l i g h t  261 a t  

adv i so r i e s  on t a r g e t s  t h a t  he considered might be a f a c t o r  
#e time of the  c o l l i s i o n  stated t h a t  he i ssued  t r a f f i c  

There were two ground witnesses  t o  the  c o l l i s i o n ,  both 



nor th  and then t o  t h e  west, and f i n a l l y  came i n  f o r  a 
The cap ta in  continued t o  c i r c l e  the  tower t o  t h e  

no- f l ap  landing on Runway 1, touching down a t  what tower 
personnel est imated t o  be about  0954. After  l and ing ,  t h e  
gear  remained extended, and the  cap ta in  reversed  t h e  l e f t  
engine p r o p e l l e r .  The brakes operated normally, and the 

ramp without a s s i s t a n c e .  
capta in  was a b l e  t o  t a x i  t h e  a i r c r a f t  t o  t h e  nor th  p i e r  

. 
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f o r  t h a t  f l l g h t .  With r e s p e c t  t o  t h e  t h r e e  a d v i s o r i e s  
r epor t ing  a "northbound" or "r.orth-northwest bound" alr- 
c r a f t ,  the  c o n t r o l l e r  descr ibed t h e  t r a c k  of t k i s  t a r g e t  
as para l l e l in ;  t h e  t r a c k  of F l i g h t  2G1 u n t i l  t h e  t h i r d  
advisory,  when the  former t u r n e d  toward t h e  l a t t e r .  The  

a f t e r  it turned toward t h e  t r ack  of Plight 261. 
c o n t r o l l e r  could not  r e c a l l  wnat happcned t o  t h i s  target 

The next  advisory,  which descr ibed a target "One 
o 'clock,  two an6 a ha l f  miles, j u s t  made a l e f t  tu rn ,  
southbound, slow movir,g," was issued a t  094%:32, or 7 

unaware of t h i s  a t  t h e  time. The c o n t r o l l e r  t:.en observed 
seconds a f t e r  t h e  c o l l i s i o n ,  a l thou& the  c o n t r o l l e r  was 

and, about tk.e same time, t h e  ;:nondary, or t ransponder,  
t h i s  tardet appear t o  merge wi th  the  t a r g e t  of F l i g h t  261, 

target of F l i g h t  261 disappeared from the radarscope. The 
primary t a r g e t  of F l i g h t  261 was then observed i n  a rl&t 
turn  t o  the  nor theas t .  

t r o l  of t h e  a i r c r a f t .  The ri@,t engine was s h u t  down, 
Immediately fol lowing impact, t h e  capta in  took con- 

and the cap ta in  gradual ly  added power t o  t h e  l e f t  engine 
and turned i n  t h e  d l ' rec t i sn  of t h e  a i r p o r t .  I n  eva lua t ing  
the  damage t o  t h e  a i r c r a f t ,  hz determined t h a t  e l e c t r i c a l  
power ( inc lud ing  communications) had been l o s t ,  a n i  pu t  
the  e l e c t r i c a l  system on an emergency basis. 

c i r c l a  t h e  tower. He checked t o  a s s u r e  that  t h e  hydraul ic  
p ressure  was up and, when he was e a s t  of  t h e  tower, placed 
t h e  landing gear handle t o  t h e  "down" p o s i t i o n .  As an 
emergency measure, he a l s o  blew o u t  t h e  gear  up  l a t c h e s  
with t h e  emergency gear  extension compressed a i r  charge. 
He looked a t  t h e  tower and no t i ced  t h a t  he was being given 
a green light. He a l s o  not iced  t h e  shadow of t h e  a i r c r a f t  
on the ground, i n d i c a t i n g  t h a t  t h e  gear  was down. 

Af ter  reaching t h e  a i r p o r t ,  t h e  cap ta in  d x i d e d  t o  
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August 4, 1968, from Home Airmotive, Inc., Mitchell Field, 
Lombard, Illinois, by a private pilot for the purpose of 
transporting himself and two others to Sheboygan, Wisconsin. 
He mentioned that he would be returning that same day, late 
in the afternoon. He gave no indlcation of the route he 

record that the $lot filed a flight plan with a Federal 
intended to fly. The investigation did not disclose any 

Aviation Administration (FAA) facility, no? was one required 

The Cessna 150, N8742S, was rented on the morning of 

the private pilot who rented the Cesana had e m e  sectional 
and instrument charts in his possession; however, he cocid 
not tell whether these included the radi:, facility charts 
for the area of the intended flight. The only phase of 
the preflight in which the manager participated was the 

downward because of the third person being carried OE the 
calculation of the fuel load, which had to be adJusted 

flight. He estimated that the Cessna departed around 0900, 
in Visual Plight Rules ( V F R )  conditions. 

The manager of Home Ahuotive, Inc., otserved that 

The Home Airmotive manager descrihed the radio- 
navigation equipment on board N8742S as consisting pri- 
marily of a NAVCOM 3Q0, which allows the pilot to receive 
VOR and ILS frequencies and to transmit and receive voice 
communications on a separate frequency at the sml? time. 
The manager also described the color of the aircraft as 
follows: fuselage - 50 percent white, 50 percent red; 
wing area - totally white; rudder and elevator - 90 per- 
cent white; 10 percent red. 

The accident occurred in daylight conditions at a 

Of latitude 42O501 north, and longitude 88O69 west. 
location, based on the position of the Cessna wreckage, 

1.2 Injuries to Person8 

Injuries Crew Passengers Others 

Fatal 1 (Cessna 153) 2 (Cessna 150) 0 

- 
Nonfatal 
None 

0 

1.3 DaIUaRe to Aircraft 

The Convair 580 was extensively damaged in the area 
from the radome aft to, and txluding, the right engine 
and propeller. The right side of the cockpit and forrard 
baggage compartment were crushed inward by impact forces. 
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The --.;ma 1 3  WGS a2stro;cd ky t h e  col.l.ls1on. 

YoAlons of t h e  cabin s ec t l on  acd t h c  a t t a ched  landin;; 
, p a r  were embedwd i n  t k c  Convalr 5?5, while t h c  rennslnder 
of t h e  Cessna a l r c r a f t  f e l l  In  p:eces t o  t h e  Zround. 

1 . k  C t k c r  Dama::e 

;lone. 

1.5 Crew 1nfor:nntlon 

and q u a l i f i e d  t o  cor.duct their respective f l i g h t s .  (:-or 
d e t a l l e d  crew lnf'ornatfon, see  Appendlx A.) 

1.6 .;lrcraTt InformatLon 

The crews of bath a l r c m f t  were proper ly  c e r t i f i c a t e d  

"0th a i r c r a f t  were propcr ly  c e r t l f l c a t ? d  and had been 
malntalncd in accordance vi1 ch e x l s t i n g  requirements.  

The we1;ht and c e n t e r  of Gravlty of each a i r c r a f t  
were ca l cu l a t ed  and found t o  have been wl th ln  limits. 
The Convalr :-?a had Seen Lervlced w l t h  J e t  A f u e l  and t h e  
Cessna was sc rv lced  with &-octane avlat lon gaso l ine .  

For d c t a l l e d  Information,  see Appendtx B. 

1 .7  :.:eteorolo;:?cal 1nformat:on 

The fo l lowins  su r f ace  weather observa t ions  were taken 
a t  General XltcP.ell ?lcld on t h e  morninz of t h e  accldent :  

c p o ,  Spec ia l  hi;h, t h i n  hroken, vls1b:llty 3 mlles  i n  

m, Hl$, t h in  broken, v l s l b l l l t y  5 miles  lr, haze  and 

meter s e t t i n z  3C.13 inches.  
haze and sno'xe, wind from C3L0 a t  3 knots ,  a1t:- 

smoke, t enpera ture  7S0?., dew po ln t  7S'i.'., wind 

inches.  
fro:n 0700 at 3 knots ,  altimeter settin& 3C.13 

The Tel  Auto-raph record for General  i4 i tchel l  izlcld 
:r.dlcated that  t h e  tower v i s i b i l i t y  was repor ted  as & inties 
a t  ~ 5 j ' 4 .  4~' 

3 ?he Te1 Auto;ra?h is ' m s l c a l l y  a means of ins tan taneous ly  

a t  a n  a i r p o r t .  
t r a r s m l t t l n ~  weathzr lnformatlon between var ious  1ocatior .s  

. 
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Uinds-aloft  observat ions  made a t  0703 f o r  3,000 f e e t  
m.s.1. were 3G5O a t  4 knots  (Green Bay, 'iiisconsinj and 
2700 a t  21 knots  (Peor ia ,  I l l i n o i s ) .  

Grsen 3ay issued by t h e  Chicago Weather Bureau Forecas t  
Center a t  0545, v a l i d  O&O-l&KI, were as follows: 

!4llwaukee 

The a v i a t i o r  terminal  i 'orecasts f o r  i41lwaukee and 

0603.-1300, Clear,  v i s i b i l i t y  3 miles i n  haze, v a r i a b l e  
t o  uartial  obscurat ion.  v i s i b i l i t v  ;/2 mile  
i n  i round foz and h a z e -u n t i l  0900; 

1030-18G0, 30,000 f e e t  t h i n  broken, v i s i b i l i t y  5 miles  
i n  haze, occasional  4,000 f e e t  s c a t t e r e d ,  
10,300 f e e t  s c a t t e r e d .  

0600-1100, 30,OCC f e e t  t h i n  broken, chance of  v i s i b i l i t y  
2 miles,  ground fog u n t i l  08c0. 

llCO-1800, 4,000 f e e t  s c a t t e r e d ,  30,OCO f e e t  t h i n  broken. 

the  crew of F l i z h t  251 a t  O'Hare F ie ld .  I n  add i t ion .  company 
A s e l f - h e l p  weather b r i e f i n g  d i s p l a y  was a v a i l a b l e  t o  

personnel a t tached p e r t i n e n t  0800 sequence weather r e p o r t s  
and p e r t i n e n t  Weather Bureau teiminal f o r e c a s t s  t G  t h e  
d ispatch  r e l e a s e  which was supplied t o  t h e  cap ta in .  

o r  the  p i l o t  of Ccssna 150, N8742S, having been b r i e fed  by 
personnel a t  t h e  0l:iare Weather Bureau o f f i c e .  Nor was 
there  any record i n d i c a t i n g  t h a t  J o l l e t  F l i g h t  Service  
S t a t i o n  had been contacted by t h e  p i l o t  of N8742S on 
August !k, 196e. 2' 

There was no record  of e i t h e r  t h e  cap ta in  of F l i g h t  261 

a t  General Mitchel l  F ie ld ,  t h i s  weather information, which 
included a v i s i b i l i t y  value of 3 mi les  w i t h  haze and smoke, 

21 There i s  a d i r e c t  telephone l i n e  from t h e  Home Airmotive 

Shor t ly  a f t e r  t he  0920 sur face  observat ion  was made 

o f f i c e ,  where the  Cessna 150 was rented, to Joliet  F l i g h t  
Service S t a t i o n .  
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was broadcast  on t h e  I*illwaukee ILS frequency of 112.7 
X H Z .  5' The Convair 520 cap ta in  s t a t e d  t h a t  he heard 

equipped w i t h  radio /navlsa t ion  equipment which, if appro- 
t h i s  r e p o r t  dur'n,: the  approach. The Cessna 150 was 

p r i a t e l y  tuned, a l s o  could have received t h i s  informatior, .  
I n  edd l t lon ,  a "enera1 a v l a t i o n  p i l o t  wk.0 had flown some 
12C-13C hours w i t h  t k e  Cdssna p i l o t ,  roostly on cross-country 

weather informatlon could be obtained from ;;round s t a t l o r , s .  
f l i ;htz ,  repor ted  t h a t  t h e  l a t t e r  was familiar w i t h  how 

Gne of t h e  two ,round witnesses t o  t h e  c o l l i s i c n  
s t a t e d  t h a t  t h e  v i s i b i l i t y  i n  the  area was very zood, 
while the  o t h e r  repor ted  that  the  weather was smoky and 
hazy. The passengers on F l i z h t  261 genera l ly  r epar ted  
t h a t ,  durin; t h e  period 2us t  p r i o r  t o  t k e  c o l l i s i o n ,  t h e  
weather was hazy and smoky w i t h  occasional  t h i n  clouds.  
Severa l  of tham s t a t e d  t h a t  they could see  t h e  p o u n d  only 
1r . te rmi t tent ly .  

The a d d i t i o n a l  crewnember on F l i g h t  261, who was 
sea ted  i n  t h e  f r o n t  richt sec t ion  of t h e  passenger com- 

he opened up t h e  window c u r t a i n ,  a t  wl-.ich time he  not iced  
partment,  s t a t e d  t h a t  immediately fol lowing t h e  c o l l i s i o n ,  

3 miles. 
t h a t  t h e  hor izon ta l  i n - f l i z h t  v i s i b i l i t y  was approximately 

F l i g h t  261 when it was approximately 4 mi les  southwest of 
General irlitchell Tower personnel v i s u a l l y  s igh ted  

t h e  f i e l d .  I n  add i t ion ,  a p r i v a t e  p i l o t ,  who took off  from 
Ge-1eral N l t c h s l l  F ie ld  s h o r t l y  a f t e r  F l i s h t  261 landed, r e-  
par ted  t h a t  a t  a po in t  4 miles southwest of t h e  f i e l d ,  a t  
an a l t i t u d e  of 2,003 f e e t ,  t h e  v i s i b i l i t y  was approximat,ely 
5 t o  6 miles witin some haze present .  

The National Almanac Off ice  repor ted  t h a t  on August 4, 
1568, a t  0948, f o r  an observer  a t  2,700 f e e t  above mean sea  
l e v e l  a t  l a t i t u d e  4'2043' nor th  and longi tude  8e,OO71 west, 

was 107O measured from nor th  through c a s t .  
the  apparent  a l t i t u d e  of t h e  sun was 430 and t h e  t r u e  azimuth 

1.8 Aids t o  NaviZatior 

Following t h e  acc iden t ,  ground check: were conducted 
on p e r t i n e n t  f a c i l i t y  equipment i n  accordance w i t h  prescr ibed 

b The automated continuous broadcast  of weather data, a long 
w i t h  information reza rd lng  runways and approaches i n  use, 
i s  known an Automatic Terminal Information Service  (ATIS). 

. 
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radar and associated equipment were found to be operating 
certification procedures. The General Mitchell Tower's 

within established tolerances. 

On the morning of the accident, all navigation aids 
in the Milwaukee terminal area were reported to be oper- 

of Milwaukee VOR and Timerman TVOR navigational aids re- 
ating satisfactorily. Post accident ground check reports 

vealed no operational discrepancies. 

Milwaukee Airport Surveillance radar equipnent was con- 
ducted with a Cessna 150 in t1.e area of the collisiort to 
determine adequacy of facility performance. The flight 
check report disclosed that facility performance was 
satisfactory. However, one item of significant interest 
was revealed. The report shows that the primary target 
return of the flight check aircraft weakened and disappeared 
from the radar displcy for a brief period of time when the 

The magnetic bearing from the radar antenna to the position 
aircraft was flown on headings tangential to the antenna. 

of the Cessna wreckage was approximately 2300. The 
tangential heading at that point would therefore be either 

On August 6, 1968, a special flight check of the 

320° or 1ko. 

a heading tangential to the antenna is an expected or known 
The loss of a primary radar target of an aircraft on 

fact concerning the limitations of radar. Target loss is 
related to the Moving Target Indicator (MTI) circuitry's 
cancellation effects on stationary objects. The target 
range must be less than the range setting of the MTI gate 
control, in Addition to the target track's being tangent 
to the antenna. The tangential course problem does not 
pertain to secondary radar, and thus transponder returns 
are not affected. 

1.9 Communications 

Airlines Flight 261 (NO. 261) and Milwaukee Approach Con- 
trol (MICE) were as follows: 

The communications recorded between North Central 
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Time 

0543: 58 
- 

C944:Cl 

0944: 22 

0924: 25 

0944: 31 

Source -- Content 

NO. 261 Milwaukee Approach North Cen t ra l  261 
wi th  you. 

MKZ North Centra l  261 Milwaukee Approach 
squawk zero four  hundred f l y  head1r.g 
t h r e e  f i v e  zero  descend dnd maintain 
t h r e e  thousand - ah - make tha t  a l t i -  
tude two thousand s i x  hundred f o r  a 
veztoi- t o  t h e  runway seven r i g h t  ILS 

a r e  out  of  f i v e  thousand and t h e  wind 
l and ing  s t r a i g h t  i n .  Advise when you 

meter t h r e e  zero one two. 
is zero two zero  degrees a t  t h r e e  a l t i -  

NO. 261 OK. We'll do a l l  t h a t .  

MKE 261 r a d a r  con tac t  t r a f f i c  a t  eleven 
o 'clock and a mi le  and a h a l f  soutb- 

your l e f t  s i d e  on h i s  p resen t  heading.  
bound. Slow moving pass  j u s t  o f f  

NO. 261 OK. 

were in range and gave a f u e l  r e p o r t .  They a l s o  stated t h a t  
(At 0945:48, NO. 261 repor ted  over company r a d i o  that  they 

"we' l l  have t o  have t h e  windows c leaned.")  

0945: 53 MKE North Centra l  261, your a l t i t u d e  now? 

0945: 56 NO. 261 'de're j u s t  o u t  of t h i r t y  f i v e .  

0945: 59 MKE Out of t h i r t y  f ive .  Roger. 

0946: 24 MKE NorLk Centra l  261 t r a f f i c  a t  twelve 
t h i r t y  four  mllts northbound slow 
movlni a d d l t l o n a l  t r a f f i c  a t  - ah - 
bound. 
elever, t h i r t y  and t h r e e  mi les  e a s t -  

0946:33 NO. 261 OK. 

0947 : 02 MKE 261 both t a r g e t s  now a t  - ah - one 
o 'clock two miles  eastbound and t h r e e  
miles northbound. 

. 
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Content 

261 no contact. 

261 the one eastbound is no longer 
a factor the northbound target I s  
at one o'clock and a mile and a half 
north northwest bound. 

OK. 

Got so many bugs on the window we 
can hardly see out of here. 

You'll have to stop at a filling 
station. 

Yeah, we made an appointment. 

261 traffic at one o'clock and two 
and a half mlles Just made a left 
turn southbound slow moving. 

0948:25: thus indicating that Flight 261 did not receive 

O948:32. After receiving no ac'mowledgrnent for this ad- 
the advisory transmltted by the approach controller at 

vlsory, the controller made several unsuccessful attempts 
to contact the aircraft. He then alerted the local con- 

The local controller's attempts to contact Flight 261 by 
troller in the tower cab tkat radio contact had been lost. 

radio were also unavailing. 

The cockpit voice recorder ceased functioning at 

The investigation failed to disclose any :*ecord of the 

with any ground facillcy or with any other aircraft. 
pilot of Cessna 150, N8742S, having communlcated via radic 

Post-accident examination revealed that the communi- 
cations equiprnant at General Mitchell Pield was operating 
satisfactorily. 

1.10 Aerodrome and Ground Facilities 

Not Involved In this accident. 

1.11 Fli-ht Recorders 

Model r' 5k2 flizht data recorder, S,'N 22C2. dxamination 
Flight 261 was equipped with a United Data Control 
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of the flight record medium disclosed that the airspeed 
parameter did not functicn at any time during the ?light, 
while the heading parameter ceased functioning approximately 
14 minutes after lift-off. The vertical acceleration and 
altitude parameters functioned throughout the flight. 

A data graph was prepared covering the time period 
from approximately 11 minutes after lift-off until the 
21-minute, 10-second mark, when the aircraft touched down. 
A composite of the three functioning parameters indicates 
that impact occurred at a point in time 13 minutes and 24 
seconds after lift-off. 

The altitude trace shows that the aircraft was de- 
scending through 3,375 feet m.s.1. at the ll-minute mark, 
and continued thls descent until reaching apprrximately 
2,585 feet at a point 12 minutes and 48 seconds after llft- 
off. The aircraft then maintained this altitude for 6 
seconds, after which It commenced a climb, reaching 2,700 
feet st the 13-minute, 24-second mark. The altitude trace 

rose to 2,775 feet in another 3 seconds. The trace ther. 
then dropped to 2,500 feet in 2 seconds, after which it 

indicates that the aircraft descended to 2,225 feet in 20 

erratic manner throughout the remainder of the flight. 
Beconds, after which it continued descending in a slightly 

heading of the aircraft varied from 355' to 358O during 
the several minutes prior to impact. The heading at impact 
W S  356O, after which the aircraft veered slightly to the 
left to a heading of 353'. The heading parameter ceased 
functioning 36 seconds after impact. 

The heading trace shows that the indicfrted magnetic 

The vertical acceleration trace contained only minor 
excursions during the several minutes prior to impact. 
At the 13-minute, 24-second mark, this trace rose verti- 
cally from / 1.0 g to / 1.3 g's, then dropped to / .6 g ' s  
in 3 seconds, after which it rose to k 1.2 g's in 8 
seconds. Throughout the remainder of the flight, this 

greater magnitude than those shown during the period prior 
trace indicated erratic excursions which were of a slightly 

to impact. 

Model V-557 cockpit voice recorder (CVR),  SIN 1800. The 
Flight 261 was also equipped with a United Control 

. 
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moved and a re- recordin2 prepared therefrom. A t r a n s -  
CVR was undamaged i n  any respec t ,  and t h e  t ape  was r e -  

c r i p t i o n  was prepared coverin3 t h e  period frcm 094358 ,  
when F l i g h t  261 i n i t i a l l y  contaeted i4ilwaukee Approach 
Control, until the  recording ended a t  0948:25. 

Apart from the  air /mound eomunica t ions  s e t  f o r t h  
here inkefcre  i n  t h e  Coii i inicat ions s e c t i o n  2 ,  t h e  CVR 
a l so  recorded t h e  in t ra- cockn i t  conversatior. between t h e  
captain ar,d the  f i r s t  o f f i c e r .  T h l s ~ c o n v e r s e t l o n  con- 
s i s t e d  pr imar i ly  of a sporadic d iscuss ion of extraneous 
mat ters  t n r e l a t e d  t o  the  opera t ion  of t h e  a i r c r a f t ,  which 
comenced a t  0?46:45 and contlnued i n t e r m i t t e n t l y  dur ing 
t'ne r e m a i n b g  1 mlnute and 40 ssconds of t h e  racordlng.  

mention nade of t h e  t r a f f i c  adv i so r ies  which were being 
A t  no time dur inz  t h i s  in t ra- cockp i t  conversat ion was any 

issued t o  i."lit;ht 261 by I<ilwaukee Approach c o r t r o l .  

~ ~~~ ~ 

recorder  was required  o r  i n s t a l l e d  on t h e  Cessna a i r c r a f t .  

1.12 Nreckaze 

Neither  a f l i g h t  data recorder  nor. B cockpi t  voice 

The f o r c e  of the  impact between t h e  two a i r c r a f t  

both. cockplt  s e a t s  and a small a u x i l i a r y  s e a t ,  I n t o  t h e  
embedded a por t ion  of t h e  Cessna 150 cabin,  conta in ing 

upper forward bagzaze compartment of t h e  Convslr 5&O. Also 
embedd?d i n  t h i s  same a rea  of the  Cocvair were both main 

assexbly of t h e  Cessna. 
landins  eear  s t r u t s  ar.d the  complete r i g h t  wheel and fender  

The main p a r t  of t h e  Cecsna was thrown f r e e  of t h e  
Convair a t  impact and was recovered from a bee t  f i e l d  ap- 

Por t lo r s  of t h e  Cessna wings, fuselage,  rmpennage, and 
proxlmately 11 miles  southwest of General Nitck.ell  F i e l d .  

mately 2,OX f e e t  lon; and 4GCi f e z t  wide. 
enzine were s c a t t e r e d  along a north- south l i n e  approxi-  

The r i g h t  s i d e  of t h e  Cocvair was extens ively  damaged 
from the  raciome a f t  t o  approximately Fuselage S t a t i o n  210, 

2/ The 1nvesti;ation d isc losed th  a t  a l l  of the  e i r- to- ground 
transmissions emanatin; frcm F l i g h t  261 were made by t h e  

t,he f l l g h t  was out  of 3,500 f e e t .  T h i s  r e p o r t  was made 
captaln,  w i t h  the  sin;;le exception of  t h e  r e p o r t  t h a t  

by t h e  f i r s t  o f f i c e r ,  apparent ly  because t h e  cap ta ln  was 
t a l k i n &  on t h e  company r a d i o  a t  that  time. 
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bihich is rou ih ly  i n  l i n e  wi th  t h e  p r o p e l l e r  p lanes .  The 
maJor p a r t  of t h i s  a r e a  was crushed inward by impact 
forces . .  The f i r s t  o f f i c e r ' s  windshield, d i r e c t  v l s lon  
window, and s l i d i n z  s i d e  window were s h a t t e r e d .  The a rea  
t o  the  r i g h t  of t h e  f irst  o f f i c e r ' s  con t ro l  column, from 
below t h e  f l o o r  up t o  and inc luding t h e  f irst  o f f i c e r ' s  
console and t h e  r i g t , t  s i d e  of h l s  instrument panel ,  were 
crushed inward and severe ly  buckled and d i s t o r t e d .  Damage 
i n  t h i s  a r e a  l i m i t e d  e l e v a t o r  down t r a v e l  t o  2' and displaced 
a rudder pul ley ,  causing the  rudder c o n t r o l  t o  become s l a c k .  
The e l e c t r i c a l  panel c l r c u i t  breaker panel and t h e  door t o  
t h e  upper forware baggaje compartment were crushed inward. 

s i d e  of the  Convair f u s e l a s e  between Fuselage S t a t i o n s  2 e l  
and 317. These wrinkles extended from wlndorr No. 3 

between wlndow No. 1 and window No. f, and thence a f t  and 
(emergency e x i t )  downward and forward t o  t h e  f l o o r  l i n e  

downward t o  t h e  fuse lage  lower c n t e r l i n e .  

There was a s e r i e s  of  compression wrinkles on t h e  l e f t  

The rlsht engine and p r o p e l l e r  on t h e  Convair were 
extens ively  damaged. The enzlne a i r  i n l e t  was blocked a t  
t h e  i n l e t  guide vane a r e a  by p ieces  of  metal from t h e  CessKa. 
This  fore ign mate r i a l  a l s o  damaged t h e  compressor f i r s t - s t a g e  
vanes and b laacs .  The en2lr.e reduct ion  gearbox was found 
decoupled from t h e  power sec t ion .  The p r o p e l l e r  sp inner  
assembly was damapd, ana t h e  nose s e c t i o n  and i s l a n d  
f r o n t a l  a r e a  were crushed. The four  p r o p e l i e r  b lades  
exh ib i t ed  varying degrees of damage, inc lud ing  souges, 
l a c e r a t i o n s ,  d i s t o r t i o n  and bending. 

The NAV-COM u n i t  was recovered from t h e  wreckage of 

tuned t o  116.4 MHz i n  t h e  NAV tunin3 sec t ion  and n e a r e s t  
the  Cessna. I t  was examined i n t e r n a l l y  and found t o  be 

t o  the  112.6 XHz p o s i t i o n  i n  t h e  CGN tuning s e c t i o n .  The 
course selecced on t h e  Omnl Bearing I n d i c a t o r  was 332'. 

radio equipment on t h e  ConvaLr funcLioned subsequent t o  
Because of an e l e c t r i c a l  power loss ,  none of t h e  

impact. The KO. 1 anC No. 2 VCR r e c e i v e r s  were both tuned 

No. 1 VHF CGM was s e t  t o  123.8 KHz (i'iilwaukee Approach 
t o  110.7 MHz, the frequency of t h e  Milwaukee ILS. The 

Control)  while t!le No. 2 VHF CGM was s e t  t o  130.9 i4Hz. 

Examination of the  cockpi t  ins t rumenta t ion  on t h e  
Convair 580 revealed  t h a t  t h e  barometric  p ressure  s e t t i n g  

8J 116.4 i4Hz i s  t h e  frequency O f  t h e  I4llwaukee VCR s t a t i o n .  

. 
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on t h e  f i r s t  o f f i c e r ' s  a l t i m e t e r  was 33.K i n .  HE. The 
compass card on t h e  f i r s t  o f f i c e r ' s  Radio i4agr.etic I n d i -  
ca to r  (RT.11) i nd ica ted  355O, wl-.ile t h e  compass card on 

of 351' The hendir.;; s e l e c t  buz or. t h e  litter system was 
the f i r s t  o f f i c e r ' s  course d i r e c t o r  ind ica ted  a headin: 

s e t  t o  351O. 

The c a p t a i n ' s  a l t i m e t e r  ind ica ted  a barometric  p ressure  
of 30.12 i n .  Hg. The compass cards on h i s  €%I and course 
d i r e c t o r  ind ica ted  headings of 352' and 3:5,0, respec t ive ly .  

edge of t h e  Cessr.a l e f t  winz near  t h e  t i p  and near  t h e  base 
Horizor.ta1 s c r a t c h  marks were observed on t h e  t r a i l ing  

of the  Convair windshield c e n t e r  pos t .  The measured ang les  
between thesc  marks and t h e  lonb i tud lna l  axis  of each a i r -  

Ver t i ca l  s c r a t c h  marks and p a i n t  smears on t h e  Convair p i l o t ' :  
c r a f t  were 640 f o r  t h e  Cessna and 22O f o r  t h e  Cocvair.  

forward windshield formed an angle  of Eo wi th  the v e r t i c a l  
ax i s  of t h a t  a i r c r a f t .  

1.13 

Neither  a i r c r a f t  exhibi ted  any evidence of f i r e .  

1.14 Surviv?.l Aspects 

occupants of t h e  Cessna 150 were concerned. The fa ta l  i n -  
j u r i e s  sus ta ined by these  persons appeared t o  have r e s u l t e d  
from forcer: cpp l i ed  from the  p o s t e r i o r  a s p e c t s  of t h e  bodies 
through t h e  backs of t h e i r  s e a t s .  They were recovered i n  
t h e i r  s e a t s ,  which were f a c i n c  forwaru i n  proper sequence, 

of the Convair. 
i n  t h e  upper forward bagzage compartment on t h e  r i g h t  s i d e  

The acc iden t  was nonsurvivable i n s o f a r  as t h e  t h r e e  

leg were crushed a t  impact. His l e g  il.;uries a l s o  r e s u l t e d  

quelled by applying h i s  uniform n e c k t l e  as a tourn ique t .  
i n  a subs tant ia l  anou~:t of bleeding,  which he p a r t i a l l y  

Damge t o  t h e  r igh t  s i d e  of t h e  cockpit  caused t h e  f i rs t  
o f f i c e r  t o  be trappcd i n  h i s  s e a t  u n t i l  a s s l s t a n c c  was 
rendered on the  gr0W.d fo l lowing l a n d i n g .  The remalninz 
11 occupmts  of the  Convalr were unin;ured and  were a b l e  
t o  deplane unass i s t ed  v i a  t h e  main passen&er s ta i rway.  

The bones i n  t h e  Convair f i r s t  o f f i c e r ' s  lower r i ;ht  

Toxicological  s t u d i e s  conducted on t h e  t h r e e  occupants 
of the Cessna revealed  no evidence of carbon moroxide, 



- 18 - 
elevated lactic acid or ethyl alcohol concentrations. The 
only trace of drugs was a therapeutic level of Chlor-Trimeton, 
an antihistaminic basic drug, found in the body of one of 
the two passengers. 

personnel involved, ae well as the post-mortem examination 
A review of the medical records of the three flight 

of the Cessna pilot, did not reveal any pre-existing disease 
or incapacitating condition which would have compromised the 
safe operation o f  either aircraft. 

1.15 Tests and Research 
Cockpit Visibility Study 

A cockpit visibility study was conducted by the 
Safety Board to determine the physical limitations on 
visibility from the flight crew seats in each of the air- 

of Such a study, the flightpath of each aircraft was re- 
craft lnvolved in the collislon. As a necessary adjunct 
constructed in order to determine if the physical limi- 
tations would hinder the crews in their detection and 
observation of the other airplane. 

The heading and altitude data for the Convair 580 
were taken from the flight recorder readout, while the 
airspeed of 190 knots was based on the recollection of the 

not exist l.r, regard to the Cessna, its flightpath para- 
first officer and captain. Since comparable sources did 

meters were derived from the best information available. 
On the b m r e  of known data (heading and speed of the 
Convair, plus the angles of the horizontal scratch marks 
on each aircraft to their respective longitudinal axes), 
a vector diagram was constructed, which indicated that the 
Cessna was on a heading Of 314O and flying at a speed of 
80 'zots at Impact. This diagram also showed that the 
collision angle between the two aircraft was 42O, or 400 
if drift from reported Winds is included, and the rate of 
closure at impact was 143 knots. It was assumed that the 
Cessna was flown at a constant altitude prior to impact. 

On the basis of the foregoing data, the ground track 

prior to the collision. (See Attachment 2). The cowse 
for each aircraft was tabulated for the 2-minute period 

of the Convalr during this period remained constant, while 

. 
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the Ceesna track as plotted took into account the heading 

From these ground tracks, ranges and bearinps between tile 
change of that aircraft as observed by the radar controller. 

These calculations indicated that, at a point 2 minutes 
two aircraft were calculated 01, an incremental basis. 

prior to the collision, the range between the two aircraft 
was 27,300 feet. The range closed to 14,850 feet at the 
1-minute mark, after K!.iCh the cl.osure rate remained steady 
at 250 feet/second unci1 impact. The relative bearing 
from the Convair to the Cessna increased gradually from 

minute. The relative bearing from the Cessna to the Convair 
15' to 22O, where it remained conatant during the flnal 

varied from 198O at the 2-minute mark to 244O at the 1-minute 
nark, after which it remained constant until impact. 

In order to determine the physical limltationa to 
vision from each cockpit, binocular photographs were taken 
of a Cessna 150 a.nd a Convair 580 by tha FAA's National 
Aviatlon Facilities Experimental Center. These photographs 
were taken with the camera iens mounted in a position corre- 
sponding to the norm1 eye position Of a pereon sitting in 

Superimposed on each binocular photograph was the visual 
the flight crewmember seats on each of the two aircraft. 

position of the other aircraft during the period prior to 
impact. These positions were based on the bearing and 

of the viewing flight crewmember. 
inclination of the target from the reference eye position 

The above studies thus indicated whether each air- 
craft had cockpit. window configa-ations which would have 
restricted vision to the point target source of the other 
aircraft. From the normal eye position of the Con.Jair 
captain, the Cessna would have been partially obscurad by 

With respect to the Convair first officer, the Cessna wou d 
the center windshield during the minute prior to impact. 

have appeared in the left, middle portion of his direct 
vision window during this final minute. The Convair would 
not have a?peared in any of the Cessna windshield or  windows 

2 minutes. From the Cessna copilot's position, the Convair 
from the Cessna pilot's normal eye position during the final 

would have appeared briefly during this period in the upper 
right portion of the rear window of the Cessna. 

' post so as to be visible to only the left eye of the 

e' 

The Cesana target was situated with respect to this 

captain. 



. 
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As r.oted previously,  the  paths  o f  t h e  t a r s e t  a i r c r a f t  

2 l o t t e d  on t h e  w i n d s h i e l d s  were based on f i x e d  eye re fe rence  
p9si t ior .s .  If t h c  crex-ernbers had s h l f t e d  tk.eir head po- 

noted t h a t  t h e  cockpit  v l s i b i l l t y  s t u d y  does not  take  i n t o  
s i t l o r . s ,  these  pat tss  would h.ave c?.anzed. I t  shoule a l s o  be 

haze, smoke, sun &lare, o r  i n s e c t  smears. 
account any o f  the  o t h e r  r e s t r i c t i o n s  t o  v i s i b i l i t y  such  as 

Ir.sect Inrormatlon 

I n  o r d e r  t o  determine a s  p r e c i s e l y  a s  poss ib le  tiie 
ex ten t  of the  i n s e c t  accunula t lcn ,  a d e t a i l e d  examination 
was made of t h e  c a p t a l n ' s  forward windshield,  d i r e c t  

There was an averace of 12 :nsect s t r i k e s  per  square 1r.ck 
v i s ion  windo\;, and slidir,; c ide  window or. t i e  Convair. 12; 
on the  forward windshield, w i t h  t t , e  z r e a t e s t  concentra t ion  
bein2 adJacent  t o  t h e  c e n t e r  p o s t .  The average diameter  of 
t h e  opaque por t ion  o f  ti-e s t r i k e  ma-ks was fourd t o  be ap- 
proximately .35O t o  .275 inches.  Xhen t h e  t r ans lucen t  o r  
2 e l l - l i k e  p a r t  of t h e  srnears was i n c l u i e d ,  t h e  a v e r a p  
diameter of each mark increased t o  about .175 t o  . 25C  

20 perccct  of t n e  winds!>ield. The nurber  o f  :nsect s t r l k e s  
inches, r e s u l t i n ;  i n  an o v e r a l l  snea r  coveraE'e of rouZ?;ly 

pe r  zivcn a rea  on the  d i r e c t  v i s ion  window WdS only s1i;htly 

v!as considerably less 1r.sect body f l u i d  sp la t t e re r i  on the  
less than t h a t  on tt 'e fcrward windshield.  Eowever, thz re  

2V window, with t h e  r z s u l t  t h a t  t n e  o v e r a l l  r e s t r i c t i o n  t o  
v i s i b i l i t y  caused b;. t h e  i n s e c t  smears was nDt  a s  Lreat  a s  
t h a t  which ex i s t ed  on t k e  forward windshield.  

The s l i d i n 7  s i d e  windo:! exk ib i t ed  or31y an occas ional  
i n s e c t  s t r i k e ,  !+hick. would have i;ad no neasurabla  adverse 
e f f e c t  on ir.-fl::k,t v i s i b i l i t y .  

Ir.sect remalrs  scraped Fro3 t h e  forward p o r t i o r s  of 

a t  the  ililvaukco Public  :.;useurn f o r  exaninat ion and k d e n t i -  
tk,e t\;;o a i r c r a f t  m r e  subn i t t ed  t o  t h e  C u r a i m  of h s e c t s  

f l c a t i o r . .  A1thou;k. these  rerna1r.s were f i r .e ly  fraCjz;er,tcd, 
n icrosc3pic  cxarnir .at ix ind ica ted  t i -at  p l a n t  l i c e ,  p l a n t  
hoppers, l e a f  hoppers, and n:d;es were among t t .e  types of  
i n s e c t s  whick had c o l l i d e d  w i t h  ti-.e two a i r c r a f t  ir fli:ht. 

- ,  L, The windshield ar.d :.:lr.cows or. t h e  f i r s t  o f f i c e r ' s  s ide  of t!?e Corvair w r e  too s h a t t e r e d  t o  perlnlt a mcan1r.z- 

nor tine wirdows of t?.- C2ssr.a were recovered. 
f u l  exaxkat:on i r  t!-.:s re;a-d. :Jeither tk.e windst.ield 
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A l l  of the  i n s e c t s  recognizable  from among the  f r ag-  

mented matezial  belong t o  groups t h a t  are known t o  occur 
and have been co l l ec t ed  a t  t h e  3,000- t o  5,000 f o o t  l e v e l s  
of a l t i t u d e .  Approximately 180 d i f f e r e n t  spec ie s  of i n -  

ground sur face .  
s e c t s  have been co l l ec t ed  i n  the  air ,  5,000 f e e t  above t h e  

The phenomenon of i n s e c t  swarms a t  a l t i t u d e  r e q u i r e s  
an unusual combination of meteorological  and behaviora l  
Zonditions. There must be a superabundance of a c e r t a i n  

buoyant" spec ies  of in sec t s ,  llJ which are sub jec t  t o  

manner ( i . e . ,  by concerted aerial a c t i v i t y ) .  I n  add i t ion ,  
the same s t imul i  and which tend t o  respond i n  t h e  same 

the re  must be present  i n  t h e  a rea  ascending a i r  c u r r e n t s  
or updraf t s ,  capable of l i f t l n g  the mass of i n s e c t s  t o  
abnormal a l t i t u d e s .  Although insec t  swarms a t  a l t i t u d e  
a r e  d i f f i c u l t  t o  p red ic t ,  t h e  aforedescr ibed condi t ions  
necessary t o  such occurrences are genera l ly  most preva len t  
during the  summer months. 

Whenever an i n s e c t  c o l l i d e s  wi th  t h e  windshield of 
an al.rcraft, the  nontransparent ,  straw-colored exoskeleton 
port ion of the i n s e c t  is fragmented and body f l u i d  or i n-  
s e c t  blood is s p l a t t e r e d .  Although t h i s  f l u i d  is b a s i c a l l y  
c o l o r l e s s  and t r ans lucen t ,  i ts  depos i t  on a windshield i n  
s u b s t a n t i a l  q u a n t i t i e s  c r e a t e s  a f ros t ed- g la s s  or prismatic 
e f f e c t  which can se r ious ly  impair and d i s t o r t  v i s i b i l i t y .  

1.16 Other P e r t i n e n t  Information 

Federal Aviation Regulat ions 

Part 91.67 of the  Federal  Aviatlon Regulations (FAR) 

91.67 Right-of-way ru l e s :  except water ope ra t ions  

reads,  i n  p e r t i n e n t  part, a s  follows: 

( a )  General. When weather condi t ions  permit, 
regardless o f e r  an opera t ion  i s  conducted under 
Instrument F l i g h t  Rules or Visual P l i g h t  Rules, v i g i -  
lance  shall be maintained by each person ope ra t ing  an 

9 Contrary t o  common b e l i e f ,  i n s e c t s  found at a l t i t u d e  
are no t  "s t rong  f l y e r s , "  bu t  gene ra l ly  are wingless  

due t o  t h e i r  light weight. 
or weak f l y i n g  i n s e c t s  which are relatively buoyant 
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aircraft so as to see and avoid other aircraft in 
compliance with this section. When a rule of this 
section gives another aircraft the right of w&y. he 
shall give way to that aircraft and may not pass 
over, under, or ahead of it, unless well clear. 

c t e c + 

category are converg ng at approximately the same 
(c) Conver in . When aircraft of the same 

altitude (except head-on, or nearly 8 0 )  the aircraft 
to the other's right has the right of way. 

__&B 

t t + (I c 

overtaken has he right of way and each pilot of an 
(e) Overtakin . Each aircraft that is being 

overtaking aircraft shall alter course to the right 
to pass well clear. 

Air Traffic Control Procedures 

The FAA handbook which prescribes air traffic con- 

+ 

trol procedures for personnel providing terminal air traffic 
control services contains the following instructions per- 
taining to traffic advisories: l2J 

815. APDliCatlOn 

Apply merging target procedures to all radar- 
identified scheduled air carrier aircraft in all 
airspace environments except while they are in a 
holding pattern. 

816. Traffic Information 

Issue radar traffic information to the aircraft 
when its target is likely to merge with another air- 
craft target unless the traffic io known to be sepa- 
rated by more than the minimum approved vertical 
separation. 

Term1r:al Air Traffic Control, 7110.8, October 1, 1967 
Section 17, Merging Target Procedures. 

; 

. 
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217. Avo!dance V e c t z  

a .  If the  p i l o t  r eques t s  and as ar. a d d i t i o n a l  
s e r v i c e ,  vcctor  his a l r c x f t  t o  avold ncr&n, wlt i ;  t n e  
t a r g e t  of prevlcus ly  Iss?ied :raf'fii: 20 i i . 2 t  tP.e tar2:cts 
do not  touci,. 

b. If unai-le t o  vector ,  ir:for.z tl..e p i l o t .  

m o t h c r  sec t ion  of t h e  1;a;:d';co;r provldes that  ti;,. p m -  
vlcion of adciitior.al s e r v i c e s  (suck as avoidancz .vectors, 
i s  n o t  :naai&tory,  b u t  r a t k c r  L s  wic: .k  t T . t .  c m p l e t e  dis- 
cretlcjr. of the  cot;troller as t S  t:l;2ti.er he be l i eves  he : s  
I n  a pos i t ion  t o  provide the:;. x, 

2 .  Ai:ALYSIS AI:> CL::XiXiC:X - 
2.1  Analysis 

search f o r  the  causal  f a c t o r s  was concentrated ir. t h a t  phase 
of the  i n v e s t i g a t i o n .  izrom an a n a l y t i c a l  polnt of vlew, the 
bas ic  elcmcnts s i g n i f i c a n t  t o  t?.e c o l l i s i o n  were (1) ti:e 
opera t icn  of the  Cessna, ( 2 ;  ti.e opera t ion  0: t k e  Convair, 
and (3) the  a c t i o c s  of Xl%auke$ Approaci: Cor.tro1. 

Cperatior. of tP,e Cessns 

T h i s  was e s s e c t i a l l y  ar. opera t i cna l  accldent. ,  and t h e  

On the  basis of the  a v a i l a t l e  svl.dence, i t  appears 
tk8at t h e  operatior.  of the  Cessna 15.2 was c a r r i e d  out  i n  
accordance w i t h  existir . ;  FAA reu1at :ons  governing the  
conduct of a Wi? f l i G h t  from point  t o  po in t .  S ince  t h e  
f l i z h t  was be:n; conducted below a love1  3,C30 f e e t  above 
the surface ,  the re  %is no requirement t h a t  tP.e Cessna be 
flown a t  a p a r t i c u l a r  a l t i t u d ?  or os  a p a r t t c u l a r  headins.  3' 
i.'urthemore, the re  i s  no requ!renent that ;  a p i l o t  conducting 
a cross-co!mtry fl;.;ht under Wi? c o s d l t i o n s  eitP.er f i l e  a 

with any FAA f a c i l i t y .  
f l i g h t  plan o r  make rad io  contac t  be fo re  o r  dur ing  the  f l l & t  

degree of uncer ta in ty  a l g h t  be ascr ibed is whether i t s  
f l i g h t ,  p a r t i c u l a r l y  Ir; t h e  l a t e r  s t ages ,  was i n  Tact con- 
ducted under V F R  condi t ions .  Since t h e r e  apparent ly  were 

12/ Chapter 5 ,  Sect ion  15, liote 7.15. 

The only aspec t  of t k e  Cessna operat lor .  t o  which any 

See sec t ion  91.109 of t h e  FAR. 
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no clouds of any magnitude along the f i n a l  po r t ion  of 
the Cessna f l i g h t p a t h ,  t h e  foregoing ques t ion  may be 
f u r t h e r  reduced t o  whether the  forward h o r i z m t s l  i n -  

mor e. 
flight v i s i b i l i t y  i n  t h e  c o l l i s i o n  a r e a  was 3 miles  or 

about  11-1/2 miles  no r theas t  of t h e  c o l l i s i o n  poin t ,  was 
The ground v i s i b i l i t y  a t  Mi tche l l  Field, which i s  

observed t o  be 3 miles  a t  0920, 4 miles  a t  0949, and 6 
miles a t  0955. With r e s p e c t  t o  i n - f l i g h t  v i s i b i l i t y ,  t he  
a d d i t l o n a l  crewmember sea t ed  i n  the  passenger compartment 
s t a t e d  tha t  the  ho r i zon ta l  v i s i h i l i t y  out  of the  right- hand 
side of t h e  Convair was about 3 mi l e s  when he looked o u t  
t h e  window lmmediately a f t e r  t h e  c o l l i s i o n .  I n  add i t ion ,  
the capta in  es t imated t h e  v i s i b i l i t y  out  t h e  l e f t  s i d e  of 
the  Convair was ebcut  2 miles ,  based on t h e  d i s t ance  a t  
which he s igh ted  Wind Lake. However, t he  cap ta in  a l s o  
t e s t i f i e d  t h a t  he saw Muskego Lake a s  wel l  as Wind Lake 
when he was looking for t r a f f i c  subsequent t o  the  advisory 
i ssued  a t  0946:24. Basea on an ind ica ted  a i r speed  of 192 
knots,  t he  time between t h a t  advisory and t h e  c o l l i s i o n ,  
and t h e  f a c t  t h a t  t he  c o l l i s i o n  p o i n t  was about  1 mile east 
of Wind Lake and 2 miles south of Kuskego Lake, i t  would 

northwest was 5 t o  6 mi les .  Furthermore, it would be 
appear t h a t  the  s lant  range v i s i b i l i t y  toward the  north-  

would be g r e a t e r  than t h e  v i s i b i l i t y  out  the r i g h t  side, 
expected that  the  v i s i b i l i t y  ou t  the l e f t  side of t h e  Corirair 

s ince  the  l a t t e r  would be reduced by sun glare. F i n a l l y ,  
a small plane p i l o t  f l y i n g  i n  an area 4 miles southwest Of 
Mitchel l  F i e ld  s h o r t l y  a f t e r  the  acc ident  a t  an a l t i t u d e  of 
2,000 feet  estimated t h e  v i s i b i l i t y  was 5 t o  6 miles .  

One of the  repor ted  r e s t r i c t i o n s  t o  v i s i b i l i t y  a t  
Mitchel l  F i e l d  was smoke, the  source of which was the power- 
p l an t s  t o  the  no r theas t  and southeas t  of t h e  f ie ld.  However, 
s ince  t h e  su r face  winds from the  no r theas t  were light and 
the  winds a l o f t  were s t ronge r  and genera l ly  from the West, 
the  v i s i b i l i t y  would havo improved t o  the west and southwest 
of the  a i r p o r t .  

b i l i t y  i n  the  c o l l i s i o n  a rea ,  p a r t i c u l a r l y  forward ElOng 
the  Cessna's f l i g h t p a t h ,  was a t  least 3 miles and probably 

pe r t inen t  weather r e p o r t s  which would have caused a p i l o t  
c lose r  t o  5 miles.  Furthermore, t h e r e  was nothing i n  the  

From the  foregoing, i t  appears  t h a t  the f l i g h t  V i s i -  

. 



During the  period preceding t h e  c o l l l s i o n ,  it i s  
l ike ly  tha t  t h e  a t t e n t i o n  of  t h e  Cessna p i l o t  would have 
been primari ly focused forward i n  the d i f e c t i o n  of h i s  

l a  l e f t  p r i o r  t o  commencing h i s  north- to-northwest 
ing change, he would n o t  be expected t o  continue h i s  

acan back t o  the 7 o'clock pos!.t.ion, which would have been 
the r e l a t i v e  l o c a t i o n  of the Convair. I n  any event ,  the 

path. Even if the  p i l o t  v i s u a l l y  c leared"  the area 

it v i s i b i l i t y  s tudy demonstrates that ,  d u r i n g  t h e  f i n a  

i n  t h e  c l e a r  glass a r e a  from the  p i l o t ' s  s e a t  of t h e  
nutee of flight, t h e  Convair would a t  no time have ap- 

na, and would have appeared only  br ie f ly  i n  the r e a r  
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to conclude t h a t  condi t ions  were below VTR minimums. Although 
Milwaukee was r e p o r t i n g  2-1/2 mi les  v i s i b i l i t y  when t h e  Cessna 
departed Chicago, t he  foreeact c a l l e d  for VFR cond l t ions  r f t e r  
0900. I n  add i t ion ,  if t h e  ? i A > t  had tuned i n  t h e  ATIS bload- 

have learned t h a t  t h e  v i s i b i l i t y  was 3 miles. In t h i s  con- 
Cast from Milwaukee a t  any t i n e  subsequent t o  O92C, he would 

xi85 tuned t o  the  VQR s t a t l o n  a t  t h e  t i n e  D f  the  c o l l i s i o n ,  i t  
nect im, i t  should be note? t h a t ,  a l thouch the  Cessna 's  r a d i o  

ILS frequency over which the  ATIS r e p o r t s  a r e  broadcast .  He 
13 possible t h a t  the  p i l o t  previously was l i s t e n i n g  on t h e  

was familiar w i t h  ob ta in ing  weather 1nfoEat:on whi le  a i rborne  
from previous cross-country flights, and had i n  h i s  possession 

ATIS frequency. 
charts  from which he l i k e l y  could have obtained t h e  Milwaukee. 

The a v a i l a b l e  evidence a l s o  i n d i c a t e s  t h a t  t h e  Cessna 
was tracking inbound t o  t h e  Milwaukee VOR s t a t i o n  a t  t h e  
time of t h e  c o l l i s i o n .  The navigat ion r e c e i v e r  i n  t h e  
a i r c r a f t  was s e t  on t h e  Milwaukee VOR frequency and t h e  
course se lec ted  on the Omni Bearing I n d i c a t o r  was 3320, 
which would ha1.e been t h e  approximate inbound course t o  
the s t a t ion .  Furthermore, the  heading change from nor th  
toward a northwest course, observed by t h e  radar c o n t r o l l e r  
ahortly before the  c o l l i s i o n ,  could be taken as an  i n d i c a t i o n  

nay 479, had drif ted t o  t h e  r i g h t  of t h e  c e n t e r l i n e  of  t h a t  
that  the Cessna p i l o t  had been navigat ing  a long Victon Air- 

airway, perhaps by overshooting Wind Lake I n t e r s e c t i o n ,  
and then corrected h i s  heading back t o  the lef t .  I n  any 
event, it appears that  it was t h e  i n t e n t  of the  Cessna p i l o t  
to  circumnavigate t h e  Mlwaukee t e m i n a l  a r e a  t o  the west 
brfore proceeding d i r e c t l y  t o  Sheboygan. 
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window of the Cessna from the copilot*s seat. Accordlngly, 
the Board concludes that it would have been physically 

for the person sittlng in the copllotrs seat, to have de- 
impossible for the Cessna pilot, and only ramotely possible 

tected the Convair visually prior to the collision. 

ODeration of the Convair 

rear, as well as converging rrom the left, the applicable 
Since the Convalr was overtaking the Cessna from the 

regulations specify on two separate counts that the Cessna 

Way, notwithstanding the fact that the Convair was being 
had the right-of-way while the Convair was required to give 

operated under an IFR flight plan. However, these rules 
only apply "';:hen weather conditions ~ermit" the crew ope- 
rating an aircraft to "see and avoid the other plane. Thus, 

consideration all of th- various restrictions to visibility 
the question is whether the Convair flightcrew, taking into 

which existed at that time, should have been able to detect 
the Cessne visually in sufficient time to take evasive action. 

The Convair flightcrew was alerted to the presence of 
another aircraft through the provi8ion of three radar 
traffic advisoriea representing the target of the Cessna 
during the 2-minute period prior to the collision. There 

which described a target ahead and slightly to the right 
is no reason to doubt the accuracy of these advisories, 

of the Convair tracking northbound and then north-northwest 
bound as the range decreased from 4 miles to 1-1/2 miles. 
Since each of the three advisories was given in COnjunCtiOn 
with a second target which was eastbound, it is possible 

in visualizing the track of the Cessna (i.e., that it Was 
that the Convalr crew may have experienced some difficulty 

flying a course parallel to that of the Convair, and then 
turned toward the Convalr track). However, the COnvair 

advisories, including the "north-northwest bound" Portion 
crew stated that they received and underctood all Of the 

of the third advisory. 
The convair pilots also stated that they searched 

intently in the areas indicated by the advisories but were 
umble to detect the Cessna until the collision was un- 
avoidable. The cockpit workload during the period preceding 
the collision was not inordinately heavy. Neither of the 

. 
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pilots was engaged in any duties connected with checklists. 
The captain was handling the communicationb with the con- 

but there was no rf:ason why he could not have continued 
troller, which primarily concerned the traffic advisories, 

his scan even while transmitting or receiving on the radio. 

trola, stated that he interspersed his scan outside the 
The first officer, who was operating the flight con- 

wee maintaining the proper speed, heading, and rate of 
cockpit with glences at the instruments to assure that he 

descent. Since the first officer was relatively new both 
to the aircraft and to the carrier, It would be expected 

his attention inside the cockpit to assure that the approach 
that he might tend to devote a disproportionate amount of 

was accomplished in an exemplary manner. On the other hand, 

feet after leveling off Just below the clearance altitude of 
the fact that he allowed the aircraft to climb back to 2,TC.J 

2,600 feet, as well as being 60 off his assigned heading, 
Indicates that, during the period immediately prior to the 
Collision, his attention might have been focused away fror 
the instrument panel, perhaps outside the aircraft. It 

recollection of leveling off, but rather believed the air- 
should also be noted that the first officer had no conscious 

craft was still in a descent when the collision occurred. 

prior to impact may have had a distracting influence 
on the pilots~ outaide vigilance. Moreover, there was 
no mention during this conversation of the pilots1 success 
o r  failure to sight the reported traffic, which might be 
conetrued as a reflection of a lack of effort in that regard. 
On the other hand, both pilots testified that they maintained 
a diligent outside scan during this period, and their testinony 

nature of the conversatlon reflected by the cockpit voice 
in this regard is compatible with the jumbled and intermittent 

recorder. 

The extraneous conversation carried on in Lhe cockpit 

With respect to the physical limitations imposed by 
the cockpit structure, the vis1b:lity study indicates that, 
during the 1-slnute period prior to impact, the target of 
the Cessna would have appeared, With reference to the Convair 
captalm, in that portion of the pilotls front windshield which, 
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because of tt.c re1at;:ve pos i t i on  of the tarzet and tp.e 

re?crer.ce to  t h e  Convair ' s  f i rst  o f f i c e r ,  t h e  Ccssna 
centc? pos t ,  i s  only v i s i b l e  t o  t h e  l e f t  eye .  With 

near  t h e  pos t  s epa ra t i ng  i t  f rox  t h e  f r o n t  windshield.  
tarzct would h a v e  appeared In  h i s  d i r e c t  v i s i o n  wincow 

However, t h l s  study was based purely  on the  reference- eye 
pos i t ion  o r  each of the two crewmernbers' scats and thus ,  
i f  a p i l o t  moved h i s  head, t h e  l oca t i on  of the  target i n  
t h e  windshield would a l s o  s h i f t .  I n  t h l s  connection,  t h e  
fact that  t h e  a i r c r a f t  climbed 120 fee t  above t h e  c learance  
a l t i t u d e  d w i n z  the  3C: seconds p r i o r  t o  c o l l i s i o n  mtght  be 
an i nd i ca t l on  t h a t  the first  o f f i c e r  was unconsciously 
applyin:; back pressure  on the  yoke as a r e s u l t  of l e an ing  
forward t o  t h e  a l e r t  pos i t i on  t o  scan f o r  t h e  r epo r t ed  

of s i s h t  t o  t h e  po in t  tarxet source would have been p a r t i a l l y  
t r a f f i c .  I n  the a l e r t  pos i t i on ,  t h e  f i rs t  o f f i c e r ' s  l i n e  

d i r i?c t  v i s i o n  window. 
otscured 'cy t h e  pos t  between t h e  forward windshield ana h i s  

I n  a t t empt ing  t o  determine t h e  c a p a b i l i t y  of t h e  Convalr 
crew t o  d e t e c t  t h e  Cessna, ano ther  f a c t o r  which must be con- 

reso lv ins .  This  i s  measured by determining t h e  smallest 
s idered is  t h e  s i z e  of d e t a i l  t h a t  t h e  eye is capable  of 

v i sua l  anz l e  subtended by t h e  viewed ob j ec t ,  expressed I n  
minutes of a r c ,  t h a t  can be reso lved .  According t o  a r e c e n t  
study, 2,' t h e  p robab l l i t y  of de t ec t i on  f o r  tarzets which 
subtend  a v i s u a l  angle  i n  excess of 1 . 4  minutes of arc i s  

of 20 f e z t ,  t h e  Crssna would have subtended an ang le  of 
100 p e r w n t  i n  c l e a r  v i s i b i l i t y .  Sased on a t a r g e t  width  

an an& of i o  minutes a t  3C seconds p r i o r  t o  t h e  c o l l i s i o n ,  
6 minutes a t  a polfit i n  tlme 1 minute before  t h e  c o l l i s i o n ,  

The ca l cu l a t i ons  i n d i c a t e  t h a t ,  under i d e a l  v i s i b i l i t y  con- 
and an angle of 20 minutes a t  1 5  seconds before  impact. 

d i t i ons ,  t h e  limits of target de t ec t i on  were well within  
t h e  p robab i l i t y  range, even as e a r l y  as 1 minute p r i o r  t o  
impact . 

would have appeared ir. t h e  c l e a r  glass a r e a  of t h e  Convair 
Even though tk.e evidence indicates t h a t  t h e  Cessna 

Q, Col l i s ion  Avoidance Study, Kay 22, lgbb 
e a l i f o r n l a  Company, 2,uri.,ank, Ca l i fo rn i a .  

, Lockheed 

- 16,' As viewea from t h e  Convair, t h e  Cessna would have 
prcsented a prof i? .e  2.pproximately 20 fee t  wide.  

. 
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windsh:eld a s  a t a r s e t  of s u f f i c l e n t  s i z e  t o  be Pesolved 

have s u b s t a n t l a l l y  impaired t t e  c a p a b i l i t y  of' t h e  Convair 
by t'te eye, the re  were a number of f a c t o r s  which would 

crew t o  d e t e c t  t h e  smal ler  a l r c r a f t .  The conspicut ty  of a 
tarce t  depends not  only on i t s  s ize  bu t  a l s o  on i t s  co lo r ,  
r e l a t i v e  xot ion ,  and b r igh tness  c o n t r a s t .  The Cessr.a was 
preiominateljr white Wltk ,  a l e s s e r  su r face  a rea  pain ted  red ,  
a color  scheme whlc!: Is r a t e d  low on t h e  s c a l e  of conspicui ty .  
I n  regard t 3  re1at:ve motion, t h e  bear in@ of t h e  Cessna from 
the Convalr chanJed only 7 O  between 2 minutes ana 1 minute 

minute. I n  add:t;cn, t h e  b r igh tness  cor . t ras t  between t h e  
prior t o  Impact, arid remained constant  dur1r.G the  f i n a l  

have been considerably dtmlnished by t h e  atmospheric con- 
Cessna and backyound a z a i n s t  which i t  was viewed would 

d l t ions  described below. 

c h a r a c t e r l s t l c s  of t h e  atmosphere throuzh which t h e  t a r e e t  
The d e t e c t a b i l i t y  of a tar.zet i s  a l s o  a f f e c t e d  by t h e  

make the t a r z e t  more d l f f i c u l t  t o  d e t e c t .  ;n t k e  a r e a  of 
i s  viewed, i n  t'nat any contamination of t h e  atmosphere would 

tire c o l l i s i o n ,  such cor:tamir.ation was present  ir. t h e  form 

by these contamlnants was heizhtened, w i t h  r e s p e c t  t o  a 
of bo th  haze and smoke. The v i s i b i l i t y  r e s t r i c t l o t i  caused 

vlewcr looking t o  t h e  r l L h t  of t he  CorLva i r f s  nose, by the  
glare or  ha lo  e f f e c t  produced by t h e  r e f l e c t i o n  of t h e  sun  
off the  ind iv idua l  p a r t i c l e s  of smoke and moisture.  

The most s i ~ n i f i c a n t  r e s t r i c t i o n  t o  v i : i E i l l t y  from 
the Convair cockpit  was t h e  u n u s m l l y  dense concentra t ton  
of insec t  smears on t h e  forward windshield ana d i r e c t  v is ion  
windows. Althouzh t h e  Windshield and window on tP.e f i rs t  
o f f i c e r l s  s i d e  were destroyed,  and t im ]tot a v a l l a y l e  f o r  

of smear concfntrat ior .  e x i s t e d  on h i s  s i d e  a s  t h a t  described 
inspection, i t  is reasonable t o  a s s m e  t h a t  t h e  sane dezree 

hereinbefore w i t h  r e s p e c t  t o  the  c a p t a i n ' s  s i d e .  a' 
concentrated near  t h e  wicdshield cen te r  pos t ,  where tk.ey 

par t icular  s i p i f i c a n c e  because t h a t  was t h e  area of t h e  
const i tuted an a h o s t  complete obs t ruc t ion  t o  v i s i o n ,  I s  of 

windshield i n  which the  Cessna tar;et would have appeared 
t o  the Convair capta in ,  even i f  he had leaned rcrward t o  
the a l e r t  pos1t:on t o  scar. f o r  t t e  repor ted  t r a f f t c .  If 
the point  t a r z e t  source of t h e  Cessna would have  been 

The f a c t  t h a t  t k e  i n s e c t  d e p o s i t s  were t h e  n o s t  densely 

12; See Tcs t s  and lie-,earc!-: sec t lor , .  
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obstructed by e i t h e r  tt.e opsque o r  t r ans lucen t  por t ion  of 
Ore of t h e  insec t  d e p o s i t s ,  it would have been almost 
impossible t o  have ci;.tected t h e  C2ssna. 

would a l s o  have made it extremely d i f f i c u l t  f o r  t h e  eyes  
O f  tke Cor.vair p i l o t s  t o  f o w s  fin a d i s tan t  ob;ect suc2; 
as the Cessna. iven thol;gh a concerted e f f o r t  was made 
t o  searc? v i s u a l l y  beyond t h e  wirdchiel.d, t h e  eyes of tr:e 
p i lo ts  WCulZ have tecced t o  focus  on t h e  i n s e c t  smears a s  
the only d i s c e r n i b l e  o b j e c t s  ir. view. For  exazple, a hor i -  

and d i r e c t  v ls lon  wirxiow would have br0ug;i.t h i s  eyes  ;r. con- 
zontal scar. by the  f i r s t  o f f i c e r  a c r o s s  tk,e f r o n t  wir.dshicld 

t ac t  w i t h  roud..ly 80 i n s s c t  smears, while a v e r t i c a l  scar! 
would have encountered about 26 smears. Accordinzly, even 

by an i n s e c t  dcposi t ,  i t s  l ack  of r e l a t i v e  motlorL, coupled 
i f  the Cessna t a r g e t  had appeared i n  a n  a r e a  not  obs t ruc ted  

wit)? the eye f l x a t l c r .  on t h e  srr.ears, ::w?d have made i t  
d i f f i c u l t  t o  d l s t i n y l s h .  

Apart f r o 3  t h e  o b s t r u c t i o n  e f f e c t ,  t h e  i n s e c t  smears 

I n  view of t h e  foreLoing, tk . e  Board co-cludes t h a t  

visual de tec t ion  c a ? a c i l i t F e s  of t h e  Cocvair f l igh tc rew 
the combined e f f e c t  of ',he va r ious  l i m i t a t i o n s  on t h e  

-- namely, smoke, haze,  sun Glare,  t h e  inconspicuous c o l o r  
and lack of r e l a t i v e  Totion of the  Cessca, and t h e  heavy 
accumulation of i n s e c t  smears on the  Conva:r wifidshield 

have sighted the Cessna i n  s u f f i c l e n t  time t o  t ake  evas ive  
and wlndoiis -- would have made i t  d i f f i w l t  f o r  them t o  

action. Althouzh v i s u a l  de tec t ion  i n  time t o  avoid t h e  
col l i s ion  would have been poss ib le ,  but  n o t  probable,  i t  
is further concludeu t h a t  t h e  Convair crew's  i n a b i l i t y  t o  

a lack of v i z l l a n c e  on t h e i r  p a r t .  
do so was aore  a product  of t he  above l h l t a t i o n s  than o f  

previously discussed r a i s e  t h e  Curther  quest lor ,  of whet ier  

requested a n  avoidance vector  around t h e  t r a f f i c  described 
the Convair crew, under a l l  t h e  circumstances, should ha.6e 

able to  e f f e c t  visua: con tac t  w i t h  r epor ted  t r a f f i c  ucder 
i n  the radar  advisor 'es.  Normally, i f  a f l i g h t c r e w  i s  un- 

a i r c r a f t  :s a t  a d i f f e r e n t  a l t i t u d e .  I n  t h i s  ins tance ,  
WR cond:ilocs, they can reasonably assune t n a t  the  o t h e r  

however, the  Convair crow apparent ly  be l ieved t h a t  t he i r  
forward vis:b:lity was so reduced as t o  render  t l : e l r  

The s u b s t a n t i a l  r e s t r i c t i o n s  t o  forward v i s i b l l i t y  
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e same time, they should have been aware t h a t  t h e  re- 

x t i o n  e f f o r t s  almost completely i n e f f e c t u a l .  A t  detc 
t k  
ported t r a f f ' i c  could have been a VFR no- flight-plan air- 

known facts that  (1) the  ATIS was broadcanting a v i s i b i l i t y  
c r a f t  opera t ing  legally a t  t h e i r  a l t i t u d e  i n  view of t h e  

moving.'' It could the re fo re  be urged t h a t  t h e  Convair 
a t  Milwaukee O f  3 miles,  and (2 )  the  t r a f f i c  was "slow 

crew should have sought t h e  a s s i s t a n c e  o f  t h e  radar con- 
t r o l l e r  i n  avoiding such t r a f f i c .  

~ . ~ .  ~ ...- - . 

s tances  d i d  not  warrant a r eques t  f o r  an  avoidance vector .  
The Convair crew ap;arently bel ieved t h a t  t he  clrcum- 

Since t h e  f irst  two a d v i s o r i e s  regarding t h e  Cessna de- 
scr ibed a t a r g e t  t o  t h e  right of t h e  Convair on a north-  
bound heading, compared t o  the  assigned 3500 heading of 
the Convair, t h e  crew might have bel ieved adequate course 
separa t ion  was presen t .  However, a target described as 
"northbound" could be on a hoadlng anywhere froin 34%1/2° 
t o  011-1/2'. T h i s  has p a r t i c u l a r  s i g n i f i c a n c e  s i n c e  the  
Convair i n  f a c t  was on a heading of 356O. Accordingly, a 
converging course s i t u a t i o n  could ha-de e x l s t e d .  

I n  any event,  t h e  convergent na ture  o f  t h e  t r a c k  of 
the repor ted  t a r g e t  should have become c l e a r l y  apparent  
from t h e  t h i r d  advisory,  when tt.e heiding of  t h i s  t a r g e t  
s h i f t e d  from nor th  t o  north-nortt.rrest. Indeed, the p i l o t s  

point .  The p i l o t s  might  have bel ieved t h a t ,  i n  view of t h e  
stated t h a t  they became p a r t i c u l a r l y  concerned a t  t h i s  

range of the t r a f f i c  described i n  the  t h i r d  advisory 

t o  reques t ,  rece ive ,  and e f f e c t u a t e  an avoidance vec to r .  
(!.-1/2 miles), t h e r e  was i n s u f f i c i e n t  time wi th in  which 

T h i s  advisory  waa t r ansmi t t ed  co.nmencing /W seccnds p r i o r  
t o  impact, and acmowledged by F l igh t  261 43 seconds before 
the c o l l i s i o n .  Even al lowing for a per iod of 5 t o  10 seconds 
of unsuccessful ly searching f o r  t h e  target p r i o r  t o  making 
the reques t ,  it appears t h e r e  would have been s u f f i c i e n t  
time remaining for an  e f f e c t i v e  avoidance vector .  Since 

minutes, and because he kad a r e l a t i v e l y  l i g h t  workload, 
the c o n t r o l l e r  had bePn observing both t a r g e t s  f o r  severa l  

i t  would have taken him only  a m i n i m  of  time t o  c a l c u l a t e  
the d i r e c t i o n  change on t h e  part of the  Convair necessary 
t o  avoid a merger of these t a r g e t s .  Once t h i s  change was 
transmitted t o  the  Convair, i t  would have taken only  a matter 

l&J The Convair crew var ious ly  described t h e  forwarff v i s i -  
b i l i t y  as " p r a c t i c e l l y  n i l , "  "almost u s e l e s s , "  we can 
hardly see o u t  of here,"  and "95 percent"  and "6  or 7 
times" l e s s  than side v i s i b i l i t y .  
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Of SeCOf?dS f o r  t h e  crew t o  r e a c t  azd i n i t i a t e  t h e  Change, 
and f o r  the movement of a l r c r a f t  c c n t r o l s  t o  take  e f f e c t .  

I t  should a l s o  be mentioned, t.owever, tha t  t h e  con- 
t r o l l e r  does n o t  r e c a l l  i;;i.at happer'ed to  t h e  Cessna t a r z e t  
a f t e r  it mat. t h e  tu rn  toward t h e  r.orth-nortiiW?st. As d l s -  

e f f e c t  n i g h t  have occurred.  i f  t ! . :s  I n  f a c t  happered, and 
cussed h e r e i n a f t e r ,  p r i m r y  tar;et loss due t o  t a n j c n t l a l  

the  Ce.5sr.a t a r c e t  had r.0 lor.;er been v i s i b l e  on t h e  radar-  

would have been extremelJ h e s i t a c t  about pro./iding t h e  
scope when an avoldance ' lector were requested,  tl-e cont l -o l ler  

vec to r .  

Cn t c e  basis of tk.e C'ore;oin;, 2r.d f r o =  t h e  vantase  
p o i n t  of hindsi;ht, the  Yoard cot?ciudes t h a t  i f  t h e  Convair 

ce iv lng  t h e  t h l r d  advisory,  and 1: t'e Cessna t a r g e t  was 
crew had reqces ted  an avcidance vec5or s h o r t l y  a f t e r  r e -  

s t i l l  on t h e  radarscope wi-.er. the  -vector r e q c e s t  was nadc 
t o  t h e  c o n t ~ . o l l e r ,  an avoidance v e c t o r  could probably have 
been issued and e f f e c t u a t e d  i n  s u f f i c i e n t  t i ne  t o  avoid t h e  
c o l l i s i o n .  

The 3oard is aware t i a t  t i e  Convair crew's  not  r e -  
q u e s t i n z  an avoidance vec to r  i r l  t h i s  i n s t a n c e  1s i c d i c a t i v c  
of  t h e  a t t i t u d e  of a i r l L c e  p i l o t s  :n genera l  toward such 
vec to r s .  Avoidance v e c t o r s  have f a l l e n  int:, a s t a t e  of 
almost conple tc  d isuse ,  as evlaenced by r e p o r t s  f r o n  both 
p i l o t s  and c o n t r o l l e r s  t ? a t  r eques t s  f o r  such vec to r s  a r e  
beconln; 1ncreas:n;ly rarp. The ?:lots apparen t ly  be l i eve  
t h a t  avoidance vec to r s  have a ;reate-  potentLa1 f o r  h a m  
than for ;;ocd. I t  is pointed ou t ,  f o r  exarsple, t:?at de- 
viat i t rn from ar. ass1;ned course t o  airoid t r a f f i c  WtScL. is 
probably a t  a d i f f e r e n t  a l t i t u d e  :n the  f l z s t  p lace  nay 
bricc t h e  v e c t o r d  a i r c r a f t  i n t o  c c r . f l l c t  w i t h  o t h e r  un- 
known t r a f f i c .  ?urti;eraore, an avoidance vec to r  I s  only 
e f f e c t i v e  i f  tne  repor ted  t r a f f i c  z a i n t a i n s  i t s  cocrse ,  
h-hereas I t  i s  poss lb le  tkdt S U C ~  t r a f f i c  could so a l t e r  
i t s  CGurse as t o  becsme con'?eri;ent w i t h  t h e  new course of 
t h e  vectored a i r c r a f t .  

t o  a l a r g e  de;,ree, and t?.e 2oard r e c o ~ n i z e s  t h a t  it-. =any 
sL tua t lons  avoidance vec to r s  a r e  i x p r a c t i c a l .  ThLs, when 
naklr.;, an  approach i n  an  a rea  whicf. i s  even xodera te ly  
congested, avoidance vec to r s  woclc r e s t i l t  In a cor.tinuous 
e x e r c i s e  i n  "ciod:ing", h-hick *.!auld prozably gait-, t h e  f l l g h t  

The p i l o t ' s  s t t l t u i c -  ST. this a a t t e r  i s  understandeble 

. 
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over, the  l i m i t a t i o n s  of r a d a r  equ!p-.ent o f t e c t i a e s  n2ke 
l i t t l e  i n  t e r m  of e f f e c t i v e  t r a f r i c  avoidacce. ;$ore- 

s e t  of a li&t a i r c r a f t  : i i tk .  the  degree of prec is ior ;  
i t  d i r ' f icGl t  for 2 c o c t r c l l e r  t o  t r a c k  t h e  prirnary tar- 

necessary t o  allow h L m  t o  p w v i d e  ar. e r f e c t i v e  v w t o r  
around i t .  

Sonetheless,  the  Board be l i eves  t h a t  t h e r e  a r e  s i t u -  
a t i o n s ,  a l b e i t  occasiom.1, :in iqhich an avoidance vector  
could be both s a f e  and e f f x t i v e .  ?or  exarrplc, i n  a 

v i s u a l  de tec t ion  capa .c i l i t ics  o r e  lizinited, where t h e r e  
s i t u a t i o n  where condi t ions  a r e  repor ted  t o  be VZ3 y e t  

is no o t h e r  c o n f l i c t i c g  t r a f f i c ,  ar.d where t t e  ranze  of 

time f o r  an e f f e c t i v e  vector  -- v!hen a l l  of these  c i r c w -  
t h e  converzin; t r a f f i c  is s u f f i c i e n t  t o  allow adequate 

appropr la te  a s  t h e  l a s t  a v a i l a b l e  means of prev?ntir.S a 
s t ancss  a r e  present ,  a reques t  f o r  a vector  mi&t be 

midair  co l l i s io r . .  The Eoard recojf i izes ti-.at t h e  p i l o t  
must reach a dec i s ion  on t h i s  ques t ion  on t h e  basis of 
only a few secords '  cons idera t ion  of a nuTber of f a c t o r s .  
However, if he has an open mir.d 05 ti;e mat ter  and i s  
thoroushly farni i ia r  w i t n  a l l  of the  r a c e t s ,  both pro and 
con, of avoidance vectors ,  he Will k s  i n  t h e  b e s t  p o s i t i o n  
poss ib le  t o  make a sound d e c i - '  -Lon. 

from reques t ing  a vector ,  wnicn t h e  Convair crew m i g h t  
have taken t o  enhance t h e i r  chances of  d z t e c t i n g  and/or 
avoldinz  the  repor ted  t r a f f i c .  For exaxple, Gentle "S" 
t u r n s  would have imparted a r e l a t i v e  motion t o  t h e  Cessna 

makin3 it more r e a d i l y  d e t e c t a b l e .  A s1izk.t t u r n  t o  t h e  
t a r z e t  as it  appzared i n  t h e  Cor,vair windshield, thus  

l e f t  might a l s o  have enabled t h e  f i r s t  o f f i c e r  t o  view 
t h e  a r e a  of repor ted  t r a f f i c  throuzk t h e  s;de window which 
was almost comp1etel.y f r e e  cf  i n s e c t  smears. Althoush such 
t u r n s  would have cons t i tu ted  a minor d e v i a t i c n  from an ATC 

an "emergency" measure under the  a p p l i c a b l e  r e g u l a t i o n s .  
clearance,  they most l i k e l y  would have been J u s t i f i e d  as 

I'lllwaukee Approach Control 

Again i n  r e t r o s p e c t ,  t h e r e  were o t h e r  a c t i o n s ,  a p a r t  

The i n v e s t i g a t i o n  d i sc losed  tha t  t h e  Milwaukee 
Approach Control r a d a r  c o n t r o l l e r  handlir,E F l i g h t  261 
ac ted  I n  compliance w i t h  h i s  prescr ibed d u t i e s .  The 
vector  and a l t l t L d e  c learance  prsvlaed t o  t h e  fli&ht, 

9 Sect ion  91.75 of t h e  FAR 
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fo l lowine  t h e  hand-off Prom Chicago Center,  were con- 

a i r c r a f t  on an IFR f l i g h t  plan toward an  ILS approach 
s i s t e n t  With  t h e  normal means of guiding a i r  c a r r i e r  

t o  Runway 7R, the a c t i v e  runway a t  Mitchel l  F i e l d .  

I n  accordance w i t h  a p p l i c a b l e  procedures, t h e  con- 
troller Issued t o  F l i g h t  261 t r a f f i c  information con- 
cerning a l l  targets of unkncwn a l t i t u d e  which were l i k e l y  
t o  merge w i t h  t h e  t a r g e t  of t h e  Convair, as well as tar- 
gets which were in c l o s e  proximity t o  it. I t  should be 

avoidance vectors  around unknown t a r s e t s  only a t  t h e  r e -  
emphasized t h a t  r a d a r  c o n t r o l l e r s  a r e  required  t o  provide 

ques:. of  t h e  p i l o t ,  and even then only if t h e  c o n t r o l l e r ,  
wlt,l ln h i s  d iscr .? t lon ,  b e l i e v e s  t h a t  he i s  i n  a p o s i t i o n  

reques t  f o r  a vector .  
t o  prcvide t h e  vec to r .  I n  t h i s  ins tance ,  t h e r e  was no 

be taken as providing good cause t o  doubt t h e  Zdvisa- 
b l l l t y  o.? R system whereby t h e  p i l o t ,  rather than the 
radar c o n t r o l l e r ,  has the  responsj .b l l i ty  f o r  i n i t i a t i n g  
t h e  avoidance *tector  process.  P lac ing the  burden on t h e  

r e q u e s t  t h e r e f o r  from t h e  p i l o t ,  however, has  been t e s t e d  
c o n t r o l l e r  t o  i s s u e  such a vector  without. r e q u i r i n g  a 

r e q u t s t  fr3m t h e  Air Line P i l o t s  Association (ALPA), and 
i n  t h e  past and found unworkable. I n  1966, fo l lowing a 

i n  coordinat ion  w i t h  t h e  Air Transport  Associat ion (ATA). 
t h e  FAA i n i t i a t e d  a month-long evaluat ion  of i t s  c a p a b i l i t y  
t o  provide a s p e c i a l  radar s e r v i c e  designed t o  prevent  
merging of a i r l i n e  f l i g h t  r a d a r  b l i p s  wi th .  those of  o t h e r  
radar t a r g e t s  unless  a l t i t u d e  separa t ion  ex i s t ed .  -61- 
c a l l y ,  t h t  proig-am c a l l e d  f o r  avoidance vector ing ,  unless 

s t e e r s  were provided as a s e r v i c e  r a t h e r  than as mandatory 
t h e  p i l o t  requested n o t  t o  be vectcred ( l . e . ,  t h e  avoidance 

i n s t r u c t i o n s ) .  

The circumstances surraunding t h i s  a c c i d e n t  could 

avoidance s t e e r s  e i t h e r  p re fe r red  n o t  t o  fo l low them o r  
During t h e  test per iod,  many of  t h e  p i l o t s  given 

reques ted  t h a t  none be i ssued.  Of p a r t i c u l a r  concern 
were Lhe ins tanccs  where p i l o t s  did n o t  comply wi th  

mistaken them f o r  avoidance s t e e r s  i s sued  as part of t h e  
vec to r s  provided f o r  IPA separa t ion  becfuse they h a  

dure  was abandoned, aga in  in coordinat ion wi th  ALPA and 
t e s t  program. In  view of  t h e  foregoing, t h e  t r ia l  proce- 

ATA, and t h e  syctem eventual ly  evolved t o  t ha t  i n  e f f e c t  
a t  the present time. 

In l i g h t  of the above experience, and u n t i l  a l t i t u C e  
information i n  regard  t o  unknown t r a f f i c  becomes a known 
f h c t o r ,  the  Ecard be l i eves  t h e  procedures c u r r e n t l y  i n  
e f f e c t  r ep resen t  the  most p r a c t i c a l  approach t o  t h e  avoidance 
v e c t o r  process .  

. 
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T h e  apparent  disappearance of t h e  Cessna target  

frox tk.e radar scope follc'hin.?, i t s  t u r n  toward t h e  
nortk-northwest pro%ably r e s u l t e d  from t h e  t a n s e n t i a l  
e f f c c t  dzscr lbed hereinb2fore  i n  t h e  Aids t o  ?!avleatlon 
s ec t i on .  The head:r; t en- en t i a1  t o  tt.e r a d a r  antenr.a ir.  

northtrest  headin;; l a s t  observed t y  tF.e c o n t r o l l e r  and 
t h e  c o l l i s i o n  a r e a  i s  322', whlck. is bet:veen t h e  north-  

t k e  ? l b o  headiry  wh1.ch t h e  Cessr.a was ca1ci;lated t o  have 
been on a t  t h e  time of I??act. 3veK if  t h e  Cessna passed 
throu::h the a r e a  of t anzcn t i a l  efCect p r i o r  t o  t h e  col-  
lls:or,, i t s  reappear inz tarxet rn i lh t  have been so c l o s e  

To p lace  t h e  phwcne1:on of tanzer-tlal  e f f e c t  i n  proper  
t o  the Con.Jair t a r s e t  as t o  have been :nd is t l rgc i shab le .  

perspec t ive ,  i t  should  Le  r.otrd t h a t  th:s problem i s  n o t  

which coE t ro l l c r s  a r e  fa:nLliar and for wkich they u s u a l l y  
unusual b u t  r a t h e r  is  a r ada r  equipnent 1lm:tat:on w i t h  

an a i r c r a f t  whic'r becomes t anzen t i a l ,  he can e i t i - e r  change 
can comgecsate. ?'or example, if t h e  c o n t r o l l e r  is working 

i t s  headin2 o r  xove t h e  ;*;TI ga t e  con t ro l  i n .  

a f t e r  t h e  c o l l i s i o n ,  and wklck, was o'csewed t o  merze w i t h  
The t r a f f i c  which was given t o  P l i & t  261 7 seconds 

been t h e  Cessna. Rather, t h i s  tarset,  which a ground 
che Corlvair s h o r t l y  t h e r e z f t e r ,  obvioGsly could no t  have  

wi tness  a l s o  observed f1ylr.g In t h e  a r e a  of t h e  c o l l i s l o n  
s h o r t l y  a f t e r  impact, represen ted  a s e p a r a t e  a i r c r a f t  
which was never i d e n t i f i e d .  

F ina l ly ,  t h e  disap9earance of t b e  secondzry target 
of tt?e Convair from t h e  radax%cope s h o r t l y  a f t e r  t h e  co l-  
l i s i o n  is  t r aceab l e  t o  the  c a p t a i n ' s  placin; t h e  e l e c t r i c a l  
system on emerzency -- an act ior .  which would have de- 
energlzscl the transponder.  

2.2 Conclusiors 

( a )  F lnd i rqs  

1. Goth a i r c r a f t  were proper ly  c e r t i f i c a t e d  and 
i n  an airworthy condi t ion.  

2 .  Both f l igh tc rews  were proper ly  c e r t i f i c a t e d  
and q u a l i f i e d  t o  co-duct t h e i r  r e sp2c t ive  
f l ishts .  

3. There i s  no ev1dcr.ce of any f a i l u re  or mal- 
function of e i t h e r  a l r c r a f t  o r  any componert 
thereof  prlor t o  t h e  c o l l i s i o n .  
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The Cessna was c p e r a t i n i  or. a 7E3 f l i g h t  
Without a flj.si;ht plan a r d  none was requ l red .  

The Cessna p i i o t  was n o t  i n  r a d i o  con tac t  
w i t h  any FAA f a c i l i t y  ar.d no such con tac t  
was required .  

The a v a i l a b l e  evidence i n d i c a t e s  t h a t  t h e  

Nilwaukee VC.R s t a t i o n  a lonz  Vic tor  Alrway 475. 
Cessna was t r a c k l r g  inbound toward t h e  

The Convair was i n  r a d i o  and r a d a r  con tac t  
wi th  i,iilwaukee Approach Control ,  which had 
c leared  t h e  f l i z h t  t o  descend t o  2,600 f e e t  
on a vector  heading of 350' f o r  an i n t e r c e p t  
WlVn the I L S  l o c a l i z e r  course s e r v i n s  Runway 7R 
a t  General X i t c h e l l  F ie ld .  

The radar c o n t r o l l e r  provided t h e  Convair w i t h  

which consecutively descr ibed t h e  tarset as 
t h r e e  t r a f f i c  a d v i s o r i e s  cor.cern1ng t h e  Cessna, 

movinz" ( 2  minutes before  impactit, then  "one 
"twelve t h i r t y ,  fox-  miles, northbound, slow 

o 'c lock,  thr le  miles,  northbound ( E 3  seconds 
before  impact) ,  and f i n a l l y  "one o ' c lock ,  a 
mile and a h a l f ,  north-northwest bound" 
( 5 0  seconds before  impact) .  

The Convair f l igh tc rew acknowledsed and undcr- 

t o  d e t e c t  t h e  Cessna v l s u a l l y  u n t i l  i t  was too  
stood t h e  traf'flc edv i so r ies ,  but  were unable 

la te  t o  t ake  evasive a c t i o n .  

VFR condi t ions  p reva i l ed  i n  t h e  a r e a  of the  
c o l l i s i o n ;  t h e r e  were no clouds which ob- 
structed v i s i b i l i t y  between t h e  two a i r c r a f t ,  
bu t  f l i g h t  v i s i b i l i t y  was reduced t o  approxi-  
mately 3 t o  5 mi les  due t o  smoke, haze, and 
sun g l a r e .  

There was a heavy accumulation of i n s e c t  
smears (approxjmately 22 per  square inch)  on 

of t h e  Cor.vair. 
the  f r o n t  wir.dshield and d i r e c t  v i s ion  windows 
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During the minute prior  t o  the col l is ion,  
the re la t ive  bearing from the Convair t o  
the CeSSna Was 022O, while the r e l a t i ve  
::%30. 

from t h e  Cessna t o  the Convair 

From the reference-eye position of the Convair 

appeared i n  the p i lo t ' s  f ront  windghield, 
captain, the target  of the Cessna would h&ve 

pai'tially obstructed by the center post; from 
the reference-eye position of the first of f ice r ,  

window. 
it would have appeared i n  h i s  d i rec t  vision 

The ta rge t  of the Convalr would not have ap- 
peared i n  any c lear  glass area from the p i lo t ' s  

only b r ie f ly  i n  the r ea r  window from the co- 
seat  of the Cessna, and would have appeared 

p i lo t ' s  seat .  

A t  impact. t h e  Convalr was on a heading of 
356O and the Cessna was on a heading of 314O, 
thus forming a convergence angle of 42O. 

The indicated airspeed of the Convair was 
approximately 1% knots, while that  of t h e  
Cessna waa calculated t o  be 80 knots. The 
r a t e  of closure between the two a i r c r a f t  was 
143 h o t s .  

The col l is ion occurred a t  an a l t i t ude  of 2,700 
fee t ,  with both a i r c r a f t  basically i n  a straight 
and level  a t t i tude .  

Neither a i r c r a f t  httempted any evasive maneuver 
pr ior  t o  the coll is ion.  

There was no w4v the Cesana p i lo t  could have 
been warned of the fac t  tha t  h i s  Intecded 
f l igh tpa th  would in tersect  t ha t  of the Convair. 

As the a i r c r a f t  being overtaken from the l e f t ,  
the Cessna had t h e  right of way; accordingly, 
the Convair was required to give way by seeing 
and avoiding the Cessna, weather conditione 
permitting. 
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21. The inability of the Convair crew to sight 

was more a product of the substantial limi- 
the Cessna in time to avoid the collision 

tations on their visual detection capabilities 
than lack of outside vigilance. 

22. In view of the situation confronting the 
Convair crew, they should have requested a 
radar avoidance vector. 

(b) Probable Cause 

this accident was the inability of the Convair 580 flight- 
The Board determines that the probable cause of 

crew to detect the Cessna 150 visually in sufficient time 

three radar traffic advisories concerning the latter air- 
to take evasive action, despite having been provided with 

craft. Visual detection capabilities were substantially 
reduced by the heavy accumulation of insect smears on the 
forward windshield and direct vision windows of the Convair. 
Visibility was further reduced by haze, smoke and sun glnre, 
and by the inconspicuous color and lack of relative motion 
of the Cessna. Under these circumstances, the crew of the 
Convair should have requested a radar avoidance vector. 

3. RECOMMENDATIONS A N D  CORRECTIVE MEASURES 

The subject accident is part of the general midair 
collision problem which is becoming of increased concern 
to the Safety Board as well a s  to all members of the 
aviation comunity. An in-depth study of the dimensions 
of this problem has recently been conpleted by the Board, 
and a report will be published in the near futire outlining 

report will be a series of recommendation3 designed to 
tne relevant factors and causal areas. Included in this 

lower the midair collision accident rate. 

A number of theee accidents in recent years have 

carrier aircraft, on an IFR flight plan, and a general 
involved a collision in a terminal area between an air 

aviation aircraft, operating ,mder VFR without a flight 
plan. These circumstances are evident again in the subject 
accident, and the recommendations set forth below are 
directed nt preventing a recurrence of this type of col- 
lision. 

. 



- 39 - 
Traffic Separation in Terminal Areas 

by the Air Traffic Controi system currently in effect are 
ahnos$ wholly predicated upon "known" traffic. Accordingly, 

quently occurs In terminal areas, ATC cannot assure an 
when unknown traffic is mixed with known traffic, as fre- 

appropriate level of safety. Even when the unknown traffic 
is observed on radar, its altitude Is unknown, and therefore 
separation in the final analysis falls back on visual de- 
tection, which in this instance proved to be inadequate. 

It therefore follows that separation of "known" and 

cable, is desirable from a safety viewpoint. One possible 
"unknown" traffic operations, to the broadest extent practi- 

solution would be the designation of larger segments of 
the navigable airspace as positive control areas to include 
terminal areas. This would require, however, that both the 
pilot? and their aircraft operating in such area n r u ~ t  

We recognize that such a measure would have an adverse impact 
certain standards in terms of qua1ificat:ons and equipment. 

on many of the airspace users for a variety of reasons, 
not the least of which would be economic. 

The control service and traffic separation provided 

area, the mix of unknown and known traffic could be re- 
duced by a restructuring of Victor Airway 479. This air- 
Way, along which both of the aircraft involved in t,he col- 
lision were o r  had been navigating, is the first overland 

are adverse to over-water flights because of equipment 
airway west of the Lake Michigan shoreline. For pilots who 
limitations or other reasons, V 479 is the most convenient 
means of navigation for north and south bound flights between 
Chicago, on the one hand, and Mllwaukee and points north of 
Milwaukee, on the other hand. 

Complicating this situation is the fact that V 479 

at General Mitchell Field in such a manner that an aircraft, 
crosses the transition area for the approach to Runway 7 R  

navigating on the airway becomes tangential to the radar 
at that point. In addition, flight training involving 
small aircraft is generally conducted in the quadrant 
southwest of the field. The final outcome is that an alr 
carrier aircraft making an approach to Runway 7R must fly 
through an area containing a substantial amount of unknown 

du9 to tangential effect. This situation not only aggravates 
traffic, some of whose primary radar targets may be lost 

With specific reference to the Milwaukee terminal 
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t h e  r a d a r  c o n t r o l l e r ' s  separa t lon  problems, b u t  a l s o  

depend on t h e  ' ' s r ? ~  acd be seen'' cor,cept. 
inc reases  t,he workload of a l r  c a r r l e r  p i l o t s  wl;o must 

I n  view of t h e  f o r e ~ o l n j ,  the  Coard reco;nmends t h a t  
t h e  FAA take  under considera t lon  the  r e l o c a t i o n  t o  the  
west of V '175' between C X  (Korthkrook) and i X E  i n  t h e  
manner depic ted  on A t t a c h e f i t  1. :ie be l i eve  tk.at suck a 
measure would enhanci- t r a f f i c  separa t lon  in a critical ap- 
proach area  wlthout w d u l y  d l s rup t i c ;  t h e  safe and o r d e r l y  
flow o? t r a f f i c  rav1:atinZ or. t k a t  alrway. 

"Zee and be Seer," Co:-.ccpt 

t r o l  system t o  provtde posit:ve s e p a r a t i o r  between all 
a i r c r a f t  a t  a l l  times, and u r . t l l  EoIne sysr,.cn w i t h  t t - a t  
c a p a b i l i t y  is put  i n t o  e f f e c t ,  t h e  "see and be sem" COP- 

Notwlthstandic: t h e  s u b s t a n t i a l  l l m ~ t a t i o n s  of  thls con- 
cept  will remain the b a s i c  means of CO1:iS;GP. avoidarce.  

cep t ,  many of which were f a c t o r s  I n  t h e  GubJect accidcr . t ,  
t h e  Eoard urzes, as i t  has repeatedly ,  t h a t  a l l  u s e r s  of 
t h e  a i r s p a c e  make every e f f o r t  t o  achieve t h e  maximum 
b e n e f i t  from v i s u a l  de tec t la- : .  No less than constant  
v i g i l a n c e  on the  p a r t  of both p i l o t s  and c o n t r o l l e r s  is 
required ,  p a r t i c u l a r l y  i n  terminal  a r e a s  where t h e r e  i s  
a p t  t o  be a mixture o'f l a r g e  hiLh-speed a i r c r a f t  and sm311, 
r e l a t i v e l y  low-speed, a i r c r a f t .  k t  t h e  sane t ime, t h e  2oard 

balancing such ou t s ide  v i z i l a n c e  wlth the  f requent ,  but  
recogn:zes t h e  d i f f i c u l t  burden placed on a F r l i r L e  crews of 

necessary,  d ive r s ion  of t h e i r  a t t e n t i o n  t o  cockplt  d u t i e s ,  
such as assur ing  maintenance of proper a l t i t u d e s .  

I n  view of the  :ncapatl l ; ty of t h e  a l r  t r a f f l c  con- 

of recen t  c o l l i s i o n s  i n v o l v i n ~  an a i r  c a r r i e r ,  t h e  1ar;e air-  
c r a f t  was b e b g  flown by a r e l a t i v e l y  inexperienced f i r s t  
off ;cer  w h i l e  t h e  small a i r c r a f t  was converzing from t h e  
r i g h t .  I n  view of t h e  n a t u r a l  tendency of a p i l o t  ir. suck 

t h e  a i r c r a f t ,  maxlmun ou t s ide  v ig i l ance  may have been compro- 
circumstances t o  become somewhat preocccpied wlth operat:r,c 

mised. Xhile on- l ine  t r a l n i n g  and a s a f e  l e v e l  of o u t s i d e  
vigilance are n o t  incompatible, t h e  Eoard urges t h a t  ir, 
such s i t u a t i o n s ,  and p a r t i c u l a r l y  when t r a f f i c  a d v i s o r i e s  
have been received,  both p i l o t s  c o o r d i r a t e  t h e i r  e f f o r t s  
t o  assure  t h a t  t h e  desigr'ated a r e a s  a r e  thorouzhly scanned. 

The Eoard no tes  wi th  some concern that, i n  t h e  major t ty  

. 
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Final ly ,  and as an extension of our  c o m e n t s  i n  t h e  

Analysis  sec t ion ,  the  Eomd reconnends t h a t  a i r  c a r r i e r s  
emphasize, both dur inz  t:-!r!l~n(: and o p e r a t i o r s ,  t h e  e n t i r e  

vec to r  would be adviraSln .  I t  is only  throczk tk.e :udicious 
spectrurn of s i t u a t i o n s  5::  I:... :ck the  use of an avoidance 

u t i l i z a t i o n  of  SUC? vec to r s ,  based on a thorougk under- 
s t and in5  of t h e i r  aavantn,zes and disadvantazes,  t h a t  t h e  
"see and be s e m "  concept; can be supplexmted t o  tke  f c l l e s t  
e x t e r t  by b r i n ~ l n g  h t o  play,  when appropr ia te ,  t k e  l a s t  
a v a i k b l e  means of c o l l i s i o r .  avoidance. 

f a c t o r  i n  t h i s  acc iden t  was both unpreventa5le ar.d UP- 

Fo1lov:ing depar ture  from Chicago w i t h  a c lean  windshield, 
co r rec tab le ,  cors ider in ;  a v a i l a l l s  c&~lp..~c.?t ar,d procedures.  

the  Convair was not  equipped w i t h  any .?cans of prevent.'.rz 
tt ,e i c s e c t  a c c u m l a t i o n  or, or.ce it o c c w r e d ,  of rernovfr.;; 
the  s z e a r s .  Altl-.ou& tk.e a i r c r a f t  was equ:pped xitk a 
l i q u i d  r a i n  repr1lor . t  whick, can be a:;cl-.ar;d or.to tPAe 
windshield, i ts  use would or.ly h a , ~ e  served t o  azgravate  
the  problem. 

The i n s e c t  accumuiation whick was such a s u t s t a n t i a l  

countered on t h l s  f l i g h t  may represezt o n l y  an  i s o l a t e d  
occurrence. Indeed, t h e  1nvcsii;at:on d i sc losed  t k a t  t h e r e  
i s  a dearth of evidence on t h e  d:mens:cr.s of th:s p a r t i c u l a r  
hazard. kccordinzly, t h e  f:rst s t e p  whick should be taken 
is a coaprehensivs rurvej' by a i r  c a r r i e r s  of  t h e l r  p l l o t s  
> d i t l - ,  a view toward d e r i n i n z  t h e  ex ten t  of t!-.e problem. If 
a problem of s i z a b l e  propor t ions  I s  f0ur.d t o  e x i s t ,  then 
s p e c i f i c  remedial n e a s w e s  can be explored. 

The Board r e c o g , i z e s  tl-.at t h e  ir.sec; pro'clem en- 

The f i r s t  po in t  which should be s t r e s s e d  i s  t h e  

Dent  of a f l i g h t .  I t  is the re fo re  recornended t'cat i n -  
importance of havin:: a clean wlndshield a t  t?.e co.mCnce- 

a t  a l l  zaintenance s t a t i o n s  as wcll a s  a mandatory c lean ing  
apect ion  f o r a s  inc lude  a windshield c leaning requ i resen t  

and s i g - o f f  of any d i r t y  windshield conp1air.t mace t y  a 
f l l zh tc rew.  

m l & t  be s tudied  would be a d e f l e c t o r  located  forward of 
Xlth r e s p e c t  t o  :n-f l i$t  measures, one devicc which 

the  wir.dshield which would d e f l e c t  t h ?  a i r f l o w  cor.tainir.2 

syste-, p a r t i c u l a r l y  sir.cc i+, could be u t i l i z e d  %tscqi;er.t 
the i r s e c t s  away from t h e  windshield. k a o r e  p r a c t i c a l  
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t o  the  i n s e c t  s t r i k e s ,  would involve i n - f l i g h t  window 
washing. The Board is aware that  one air  c a r r i e r  is 

chemical t h a t  a l s o  has de t e rgen t  or c leaning  q u a l i t i e s  
conducting experiments t o  develop a r a i n  r e p e l l e n t  

f o r  use i n  the  present  r a i n  r e p e l l e n t  systems. Another 
system which might, be adaptab le  for use  on o t h e r  a i r c r a f t  

On the  o the r  hand, while b u i l t - i n  washing nystens may 
is t he  windshield washer bei:lg ins ta l led on the  8-747. 

vinced t h a t  they would provide a completely adequate 
prove t o  be extremely use fu l  during f l i g h t ,  we are no t  con- 

s u b s t i t u t e  f o r  manual windshield c leaning  on the ground. 

Co l l i s ion  Avoidance Systems 

Dur ing  the  course of t h e  inves t iga t ion ,  t h e  Board 
was brought up t o  date on t h e  a c t i v i t i e s  of t h e  Co l l i s ion  

r ep resen ta t ives  from Government agencies  and c i v i l  a v i a t i o n  
Prevention Advisory Group (COPAG), which i s  comprised of 

a s s o c i a t i o n s  3 and whose primary concern i s  w i t h  a i rbo rne  

of COPAG are pr imar i ly  concentrated i n  three areas: 
systems designed t o  prevent midair c o l l i s i o n s .  The e f f o r t s  

(1) conspicui ty  enhancement (gene ra l ly  through 
e x t e r i o r  p a i n t  and l i g h t i n g ) ,  (2 )  P i l o t  'darning 

Systems (CAS)  . Instnvnents  (PWI), and (3)  Col l i s ion  Avoidance 

PWI is ar. instrument whose func t ion  is to  warn a 
p i l o t  of the  proximity of another  a i r c r a f t  and provide him 
with s u i t a b l e  information t o  assist him in eva lua t ing  a 

performs a l l  of t he  necessary func t ions ,  such t h a t  i t s  
c o l l i s i o n  threat. CAS is more comprehensive i n  t h a t  i t  

maneuver a t  a s u i t a b l e  time. PkA is self- contained,  while 
ou tput  is a s i g n a l  i n d i c a t i n g  an appropr i a t e  avoidance 

CAS is a cooperat ive system which r e q u i r e s  t h a t  a l l  p a r t i c i -  
pa t ing  a i r c r a f t  be equipped with devices  capable of ex- 
changing information w i t h  each o tne r .  

With r e s p e c t  to  t h e  c u r r e n t  s t a g e  of developuent, 

be he ld  t h i s  year .  Users have made known t h e i r  need f o r  
PWI equipment is being f a b r i c a t e d  and f l i g h t  tests should 

devices  cos t ing  $1,000 t o  $2,000. Two vers ions  of CAS will 

2OJ To avoid any of t h e  problems acscc i a t ed  with self- 

any companies or organiza t ions  involved i n  t h e  
i n t e r e s t ,  t h e  composition of COPAG does n o t  inc lude  

design, development or f a b r i c a t i o n  of any equipment. 

. 
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be f l l g h t - t e s t e d  s t a r t i n g  i n  t h e  summer of 1969. The 
est imated c o s t  of a complete CAS i s  $30,00C t o  $5O,OOG, 
w i t h  e. lower c o s t  of poss ib ly  @,OW f o r  l imi ted  equip- 
ment that  might be used by executive a i r c r a f t .  

The Board is  of t h e  view t h a t  t h e  CAS and P'n'I systems 
will provide a s u b s t a n t i a l  cont r ibut ion  t o  c o l l i s i o n  
avoidanc?, and the re fo re  urges t h a t  t h e i r  development be 

as poss ib le .  With respec t  t o  CAS, which appears t o  be t h e  
contlnued toward a successful  conclusion a s  expedi t ious ly  

system rece iv ing  t h e  most a t t e n t i o n  a t  t h i s  p i n t ,  one of 
the 'most  c r i t i c a l  f a c t o r s  Is the  c o s t  of  the  a i rborne  
equipment. If t h i s  c o s t  i s  beyond the  means or' most of 
tke  general  a v i a t i o n  conmunity, t h e  o v e r a l l  a b i l i t y  of 
the  system t o  prevent c o l l i s i o n s  between l a r g e  a i r c r a f t  and 
small a i r c r a f t  will be d r a s t i c a l l y  reduced. The sub jec t  
acc ident ,  f o r  example, could have been prevented by CAS 
or.ly if t.he Cessna had been equlpped w j t h  a d e v i c e  capah1.e 
of t r ansmi t t ing  warniri;; s i g n a l s  t o  t h e  f u l l y  equipped 

device ran be developed a t  a cos t  which will f o s t e r  I t s  
Convair. Accordin;ly, i t  i s  h3ped t h a t  some such 'minimum" 

Widespread i n s t a l l a t i o n  on small a i r c m f t .  

develcped t o  i t s  most soph i s t i ca ted  l e v e l ,  is designed t o  
F ina l ly ,  i t  should be emphasized t h a t  CAS, even when 

supplement, r a t h e r  than rep lace ,  the  A i r  T r a f f i c  Control 

ness of bcth systems tP .a t  the  devul6pnental e f f o r t s  i n  each 
system. I t  is the re fo re  c r i t i c a l  t c  t h e  maxlmm e f f e c t i v e -  

be fdlly coordinated.  To t h i s  end, t h e  FAA i s  i n v e s t i -  
gat ing ,  i n  p a r t  by a plar,r.ed &month f l i b h t  t e s t  progrit?, 
the  i n t e r a c t i o n  between t h e  maneuvers t h a t  would be en- 
gendered by a c o l l i s i o n  avoidance sys ten  and t h e  Air T r a f f i c  
Control system i n  o rde r  t o  optimize t h e i r  r e l . a t ionsh ip .  

BY THE NATIONAL TRANSPORTATION SAFER BOARD: 

/s/ JOHN H. REED 
Chairman 

/ 8 /  OSCAR M. LndW7L 
Member 

/e /  FRANCIS H. NcCADELXS 
Member 

l a i  LOUIS M. THAYER 
Member 
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CREW INFORMATION Y 

I Crew of North Cent ra l  F l i g h t  261 

Central Airiices on Apr i l  17, 1957. He held air1i: ie 
Captain Ted mum, aged 42, was employed by North 

t r a n s p o r t  p i l o t  certificate No. 1256343 w i t h  typo r a t i n  s 
f o r  t he  DC-3, Convair 240/340/440, Al l i son  Convair 340/&40, 

s i n g l e  eng1r.e land.  His last f i r s t - c l a s s  medical c e r t i f i -  
(Convair 580J, and commercial p r i v i l e g e s  a i r p l a n e  multi /  

c a t e  was dated J u l y  23, 1968, and was i ssued  wi th  no 
l i m i t a t i o n s .  

which 364 hcurs were i n  t h e  Convair 580. He had flown 
55 hours i n  the  l as t  30 days. I n  the  24-hour per iod pre- 
ceding the  acc ident ,  he had 6:27 hours of duty time and 
rest period of 17:33 hours.  

Captair. Eaum had a t o t a l  of 12,163 f l y i n g  hours,  of 

Captain Baum rece ived  h i s  i n i t i a l  r a t i n g  check i n  
the  Convair 580 on J u l y  12, 1967, and h i s  i n i t i a l  COnVair 

check i n  the  Convair 580 was dated Nay 6, 1968, while h i s  
580 l i n e  check on J u l y  23, 1967. His l as t  prof ic iency  

most r e c e n t  l i n e  check ( i n  the  Convair 440)  occurred on 
November 13, 1957. 

F i r s t  Of f i ce r  John A. Mazu?? aged 30, was employed by 
North Central  A i r l i n e s  on Apri l  k ,  1968. He held commercial 
p i l o t  C e r t i f i c a t e  No. 1555450, wi th  a i r p l a n e  mul t i / s ing le  

medical c e r t i f i c a t e  was da ted  December 5, 1957, and was 
engine land and instrument r a t i n g s .  His l a s t  second-class 

i s sued  wi th  no l i m i t a t i o n s .  

Mr. Mazur had a t o t a l  of 2,400 f l y i n g  hours,  of which 
25 hours were i n  t h e  Convair 580. He completed h i s  first 
o f f i c e r  q u a l i f l c a t i o n  t r a i n i n g  on Ju ly  22, 1968. He r e-  
ceived h i s  last  l i n e  check ( i n  the  Convair 440) on Kay 1, 
1968. I n  the  24-hour per iod pracedlng the  acc ident ,  he  
had 4:25 hours duty time and 15:35 hours r e s t  per iod.  

The stewardess,  Miss Sharon Lynn Ann Mcenssens, was 

completed her  t r a i n i n g  on J u l y  12, 1968. 
employed by North Cent ra l  A i r l i n e s  on June 10, 1960, and 

&& t he  date of - 
a c c i d e n t .  
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Cessna P l l o t  

p i l o t  c e r t i f i c a t e  on teptenber  12, 1567. He held  c e r t i -  
f l c a t e  No. 1785673 !d:th an a i r p l a n e  s ingle eneine l a n d  

which 3:05 hours were i n  t h e  Cessna 150. He was glven a 
r a t i n e .  He had a t o t a l  of 1€3:35 hours f l y l n g  t h e ,  of 

cP.eck i n  t h e  Ccssna 150 on November & and 13, 1567, and 
foucd competent t o  so lo  t h a t  a i r c r a f t .  

Rlcky Lynn Stenberz, ased 19, received h l s  p r i v a t e  



APPZIJDlX B 

Convalr $c 

Apri l  20, l2:.c, as a Convalr 3hC. The a i r c r a f t  was 
purchased by North Centra l  A i r l i n e s  on Tebruary IC, 1965, 
and Its cor.version t o  a Convalr 52s was completed on 
:.lay 15, 1567. The t o t a l  t i n e  on t h e  a i r f rame was 25,219 
hours, of whlch 3,230 hours were logzed subsequet:t t o  

was 61: hours.  
t h e  conversion. Time slr,ce t h e  l E s t  maintenance check 

A i r c r a f t  ;: l!63kS,  S/K 176, was manufactured on 

! 

keroproducts p r o p c l l e r s ,  whose h i s t o r l e s  were as follows: 
The a l r c r a f t  was equlpped w i t h  Al l i son en&ines and 

, 
P o s i t i o n  I n s t a l l a t i o n  S e r i a l  No. Overhacl 

2nG. 1 Yay 3C,  1967 501633 3238 
-- 

2 septecnber 16, 1567 501640 2281 

2 Septenber 16, 1967 P l C 4 5  2281 

Prop. 1 June 6 ,  1966 10c2 2516 

Cessna 150 

Cessna 150, Ii8742S, rece lved a c e r t i f i c a t e  of air- 
worthiness on September 2C, 1965. The a l r r r a f t  was owned 
by Home AimotlVe, Inc . ,  and had accumulated a t o t a l  a l r -  
f ram time of 2,138 hours a s  Or July  25, 156c. 

S;'N 61325-", and a i4cCaUley l A l O O  p rope l l e r ,  S/tG 4E7E3. 
The t o t a l  time on t k e  ens ine  was 2,138 hours a s  of J u l y  29, 
1268. 

;rE742s was equipped with a Cont inenta l  0-203A en ine ,  

1, - Lxcept where otherwise coted,  a l l  a i rc ra r ' t  :nformation was ccxplled as of t h e  d a t e  of t h e  acc iden t .  

. 
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