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. NORTHWEST AIRLI!!ES, INC.-BENTON HARBOR, MICH., JUNE. 23, 1950 

The Accident 

C-54A-DCI N-95475, owned and operated by 
Northwest Air l ines ,  crashed i n t o  Lake Michi- 
gan approximately 18 miles  north-northwest oi 
Benton Harbor, Mich. None of  the 55 passen- 
gers‘ apld three crew members survived. 
a i r c r a f t  was destroyed. 

Hlrtory o f  the F l i g h t  
The f l i g h t  3501, was scheduled to  opera te  

between the terminal po in t s  o f  New York, 
N. Y., and S e a t t l e ,  Wash., via  intermediate  
po in t s  of Flinneapolis, Minn., end ,Spokane, 
Wash. A t  spproximately 1931 the  fl ight,  de- 
par ted from LsGuardia Airport  fo r  Minneapolis 
with a crew cons is t ing  of Robert C. Lind, . 
captain;  Verne F. Wolfe, f i r s t  o f f i ce r ;  and 
b n n i e  A. Feldmen, stewardess. On board were 
55 passengers, 2,500 gal lons of fue l ,  80 gal- 
lons of  o i l ,  and 490 pounds of express,  which 
resu l ted  i n  an a i r c r a f t  weight o f  7 1 , 3 4 2  
pounds for  takeoff.  ’Ihis wns 58 pounds belov 
t h e  m a x i m  pcmmissible takeoff weight, and 
the load %as d i s t r ibu ted  so t h a t  t he  center  
of  gravi ty  wa3 within npproved limits. ?he 
f l i g h t  p!m f i l e d  N i t h  A R K  
T r a f f i c  C b t r o l )  spec i f ied  a cru is ing  a l t i t u d e  
of 6,000 f e e t  t o  Minneqoli.;. An a l t i t u d e  of 
4,000 f e e t  had hem orgina l ly  requested bc- 

---.-caiisc of k e c a s t  tn route thunderstorms, but 
denied by ARTC bectslse o ther  t r a f f i c  was 

A t  Rpproximotely 2325,’’ June 23, 1950, a 

?he 

(Air Route 

-. 

, assigned a t  t h a t  level. 
A t  2149, w h a  over Cleveland, Ohio, a 

c ru is ing  a l t i t u d e  of 4,000 f ee t  was again re- 
quested by the f l i g h t  and t h i s  time qproved  
by ARTC.’ Forty minutes l a t e r  the f l i g h t  was 
requested by ARTC t o  descend t o  3,500 feet 
because there  was m enstbound f l i g h t  a t  
5,000 f e e t  over Lake Michigan which was ex- 
per iencing sevrre turbulence and d i f f i c u l t y  

c 
A l l  times refrrred t o  herein are Central Stnnd- 

ard nnd baaed on tho 24-hour clock. 
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i n  maintaining its assigned a l t i tude .  
estimated t h a t  t he  two f l i g h t s  would pnss 
each o ther  in  the  v i c in i ty  of  B a t t l e  Creek, 
Mich., and tha t  the  stendard separat ion of  
1,000 f e e t  m u l d  not  be su f f i c i en t  because of  
the turbulence. A t  2251, F l igh t  2501 re- 
ported t h a t  i t  was over B a t t l e  Creek e t  3,500 
f e e t ,  and tha t  i t  would be over Milwaukee a t  
2337. ihen i n  the v i c in i ty  of Benton Harbor, 
a t  2313, t h e  f l i g h t  remes ted  a cru is ing  al-  
t i t u d e  of 2,500 fee t ;  however, no reason was 
givcn f o r  the request.  ARTC was unable to 
approve this a l t i t u d e  because of o ther  
t r a f f i c .  Acknowledgment t h a t  ARTC could 
not  approve descent t o  2,500 f ee t  was re- 
ceived a t  2315, md t h i s  was the  l a s t  com- 
munication received from the  f l i gh t .  

A t  2337,  Northwest Radio a t  Milwaukee ad- 
vised the company a t  LaGuardia and Minneapo- 
l i s ,  and ARlC a t  Chicago, t h a t  the f l i g h t  
u a s  ten m i n u t e s  overc!uue since they had i n -  
cor rec t ly  copied the 2251 f l i g h t  report  as 
2327. A t  2345 Northwest RPdio  a t  hlilwaukee 
transmitted to  the  f l i g h t  i n s t ruc t ions  t o  
c i r c l e  the range s t a t ion  a t  Madison, His., i f  
i t s  radio transmitter was inoperative.  
b r i n g  the sane period, a l l  CAA ( C i v i l  Aero- 
nau t i c s  Administration) radio s ta t ionr ,  i n  the  
Chicago-Minneapolis area t r i e d  to  contact  the 
f l i g h t  on a l l  frequencies. 
ARTC, 
a le r ted  a i r - sea  rescue f a c i l i t i e s  i n  the 
area, which included the Air Force, Navy, 
Coast Guard, and the s t a t e  po l ice  o f  I l l i -  
nois ,  Michigan, Wisconsin, and Indima.  The 
missing a i r c r a f t  was assumed to have been in-  
volved i n  an accident a t  0530 s ince  the fuel 
supply a t  tha t  time would have been ex- 
hausted. 

lnves ti g a t  ion 

An in tens ive  search of the  Lake Michigm 
area Mas c m e n c e d  a t  dayl ight  June 24. On 
the following clay, a t  1830, the United S t a t e s  

ARTC 

A t  1358,  Chicago 
a t  the request of Northwest Air l ines ,  

( 1) 



Accident  I n v e s t i g a t i o n  Reoort  
I . I  

Captain Lind md First Of f i ce r  Polfe 
iirrivcd at. the NorthNest Flight, Control 
Of f i ce  a t  LrCuardia Field a t  approximately 
1000, one hour before the schedril(d departure  
of Fl ight  7.501. A t  tha t  time the crew and 
the  cLi spatcher discussed the weather si tua- 
t ion ,  and exanined the hourly sequence re- 
por t s  r e l a t ing  t o  en, route and terminal 
weather. Company forecas ts ,  Feather Purenu 
forecasts ,  and \'eather h r e a u  maps were 
ava i lah le  and were examined by t h e  crew. 
Cnmpany anti Yeather Ihreau forecas ts  i n d i -  
cated thunderstorms i n  the Detroi t -  
Minne.apo1is area with moderate t o  severe tur -  
bulence nbove 10,000 f ee t ,  and l i gh t  to  mod- 
e r a t e  turbulence below 10,000 f ee t .  For this 
reason Captain Lind and the  dispatcher de- 
cided on a cruis ing a l t i t u d e  o t  4,oon feet ,  
but as previously mentioned, AETC was unable 
to  approve tha t  al t i tude  and assigned a 
cruis ing ultit.udf: of 6,000 f w t .  I n  addition 
t o  t h e  above, and of pa r t i cu la r  i n t e r e s t  t o  
the f l i gh t ,  u a s  a special  thunderstorm fore- 
c a s t  issued by the company a t  1545 which 
read as follows: 

'Scat tered thunderstorms along and e a s t  
of  the  cold front ,  bases  a t  3,0M to  4,000 
feet,, tops 30,000 to  110,000 feet. w i t h  moder- 
a t e  t o  severe tubulence a t  a l l  l eve l s  i n  the 
thunderstom and moderate turbulence below . 
thunderstorms, advising f l i g h t s  below 10,000 
f ee t  t o  proceed with caution i n  the f ronta l  
zone, an t ic ipa t ing  the. a c t i v i t y  t o  be a t  i ts 
peak between the hours of 2230 of t h e  23rd 
and 0400 of the 24 th  EST w i t h  possible  
squal l  l i n e  development ahead of the f ront  
during the  evening. " 

At: 18155 a new forecast  was issued hy the 
company, but was received by the New York 
dispatcher  a f t e r  the crew had l e f t  Flight 
Control.  Since t h i s  f o r k a s t  ca l led  for  
hett .er  weather than the e a r l i e r  one, the crek 
was not  advised. A t  2133 the  Yeather Huxcnu 
issued a regional forecast  for the period 
2 9 0  o f  .June 23rd t.o 1000 of .June 2?lLh, which 
predicted widespread thunderstorm ac t i  v i  t.y 
and a squal l  l i n e  cxtendiiip from southern 
V.'i sconsin eastward in to  lower Michipan and 
moving southward. 
squa l l  l i n e  was located west of Ilcnton Ilurtmr 
ut. the approximate t.ime of t h i s  accident. 

7hc for rcas t  containing information on the 
squall l i n e  was placed oil the te le type one 

The southern edpe of the 

( b a s t  ( i iard c:iittc*r "bodbinr. found tin o i l  
s l i c k ,  oircr:ift. dchr i s ,  ad the a i r c r a f t  log 
Look i n  Lake Michigan upproximately 18 miles  
nort.h-norti.iwest of  nwtmn Ilar1)or. 

I t ions  werr.conducted w i t h  d ivers  and sonar 
equipment. Divers d c s c e n h l  a t  the  poin ts  
&ere strong sonar contacts  were made. A t  
those locat ions,  thc lake bottom was 150 f ee t  
below the su r face  of the wa te r  and was 

covered by a l a y v r  o f  s i l t  and mud estimated 
t o  be 30 t o  40 f ee t  deep. Visibj l i t ,y  Mas 
less t h m  eight, inches. 
locat ing mything was s l i g h t ,  and movcmcnt 
was severely r e s t r i c t ed .  I n  icrl!li tion to 
diving operPt,ions, the rntire area Has 
dragged ' w i t h  grapnel but w i t h o u t  results. 

pended the i r  search Iccause  of  thr d i f f i c u l t  
coric!i t ions,  and hecause nothing had been 
found which would ind ica tc  t h a t  die a i r c r a f t  
could be recovered. Since thcn, the Coast 
Guard md a i r c r a f t  f ly ing  i n  tha t  area have 
m a i n t a i n e d  a sea and a i r  suveillancc!. 

?'lie only p a r t s  of the  a i r c r a f t  t h a t  were 
recovered ucre those w i t h  suf f i c i k t  buoyancy 
to floaL: a fuel t a n k  f l oa t ,  foan rubher 
cushions, ann r e s t s ,  clothing, blankets,  
pil.lows, pieces  of luggage, cabin l i n ing ,  
plywood f loor ing  wd other  wooden part.s. The 
cushions and arm r e s t s ,  shredded fran impact 
for'ces and cut t ing  edges of the fuselape, i n -  
d icated t h a t  the a i r c r a f t  s t ruck the water a t  

bracket,  w h i r l t  had been i.nstal1ed i n  the for- 
ward l e f t  s ide  of the fuselage, showed tha t  
t he  inerLia  forces acted i n  a forward, dom- 
ward, and to t h e  l e f t  direct ion.  'fiere was 
no sign of  f i re  found on any p a r t s  recovered. 

bn exminat ion of a1 1 maintenance records 
of N-95425 disclosed no i r r e g u l a r i t i e s .  The 
1 s t  crew to f ly  the a i r c r a f t  tiad reported i t  
"mech~~~l i cn l ly  okay" for t u r n -   round. The 
a i r c r a f t  hac1 been givcn a p re f l igh t  check 
p r i o r  t o  takeoff md was airworthy i n  al l  re- 
spec t s.. 

frcm the f l i g h t ,  incluclirig t h p  l u s t ,  con- 
tained my mcnt.ion of t.roulile. ' AI though 
shortjy IJefore the acxidclnl: the f l i g h t  re- 
cplftsled m nl t i  turlt. o f ?, 500 fee t ,  there  was 
n o  intlicntion t l ic r t  t .hp fliplit was exptsri- 
mc inp  c l i  f F i  ciil t y  a t  t h ( .  3, :40-. foot. a1 t i  twle. 
No reason ftir tltc ~ ( v p i v s t ,  for  the  loher a l t i -  
tu'lr was g i  vm 1101- ui.i:; x i  tmc!racmcy tfecl arcrl. 

A t  0 5 3 1  .June 25, underwater search opera- 

The possi1~i l i t .y  o f  

After tHo days  o f  operiition, the N a v y  s u s -  

' h igh  speed. A plyuood oxygen b o t t l e  suppor t  

None of the radio comnunic;+tions receiver! 

-- 1 !ill '1 1 



' , .+\cc i d e n t  Invest i ga t  i on Reoor t 3 

hour end 40 minutes before the accident,  and 
the F l igh t  Advisory Weather Service macle i t  
Rvailable to  A R K ,  !lawever, regionnl fore- 
cns ts  fire not rout inely 1Jroadcast. Tn t h i s  
Case the  Clight Advisory W'eat.her Service man 
on duty d i  no t  request ARTC to  warn f l i g h t s  
of the sq~i t i l l  l i n e ,  nor did ARTC do so on 
the i r  o w  i n i t i a t i v e .  7he company meteorolo- 
g i s t  questioned the exis tence of a squal l  
l i n e  e t  that, time, and consequently no advice 
concerning i t  was furnished the f l i g h t  by the  
company * 

Several f l i g h t s  flew over the  southern 
LRke hlichigan area f o r  a period of  one hour 
a f t e r  and one hour before the accident. oc- 
curred. ?he p i l o t s  s ta ted  tha t  they en- 
countered moderate to  severe turhul mice, f re -  
quent cloud- to-cloud and cloud- to-ground 

Several f l i g h t s  
successfully circumnavigated the storni by 
f ly ing  t o  the  south. Three tha t  took of f  
from Re t ro i t  a f t e r  Adnight  of  June 24th re- 
t.urned because of turbulence encountered a t  
t h e  edge of t h e  storm. One p i l o t  who re- 
turned t o  Ce t ro i t  s t a t ed  t h a t  he was unable 
to  f ly  over the  stonn because i t  extended 
over 30,000 fee t .  

Analysis of both the  o f f i c i a l  meteorologi- 
cal  data  and testimony of witnesses indicrttes 
tha t  the squal'l l i n e  was qu i t e  severe and 
tha t  i t s  southern edge was located a t  o r  near 
the location of the accident a t  time of acci- 
dent. 

ti 

3 l ightning,  but no h a i l .  

Anal y 8 i s 

a i r c r a f t  t ha t  were recovered showed tha t  the 
airplane struck the  water with considerable 
force. 
these f e w  fragments whether there  had been 
any f a i lu re  p r io r  t o  the time of impact. 

From the  evidence avai lable ,  there  a r e  no 
de f in i t e  conclusions to  be d raw.  
b i l i t y  that  t h i s  accident resul ted from some 
mechanical f a i lu re  seems to be reinot.e, for  no 
indicat ion of  t rouble  was contained i n  any of 
the  communications received from the f l i g h t .  
Furthermore, the a i r c r a f t  maintenance rec-  
ords,  the f l i g h t  report  from the l a s t  crew 
h o  had flown the a i r c r a f t ,  cmd. the inspec- 
t ion which was accomplished j u s t ,  prior t o  
takeoff,  011 are  to  the e f f ec t  tha t  this a i r -  
p l m e  was i n  an airworthy condition. 

I t  i s  known t h a t  t h e  f l i g h t  entered an 

Impact damage found in  fragments of the 

I t  was not  possible  to determine from 

A possi-  

diere there  was severe turbulence md 

- 1580 1 

that, ' i t  crashed short ly  afterward. 'Iliis f,a+t 
i n  i t s e l  f ind ica tes  tha t  the accident proba=d' 
bly resu l ted  from e i t h e r  a s t ruc tu ra l  f a i l u r e  
caused by t.he turhulcnce, or because control 
of  t h e  a i r p l m e  was lost .  Ilowever, ' there  i s  
no evidence upon which a determination can be 
made as t o  which of these two p o s s i b i l i t i e s  
ac tua l ly  caused t h e  accident. Accordingly, 
i t  m u s t  be concluded tha t  there  i s  not  s u f f i -  
c i e n t  evidence from which the probable cause 
o f . t h i s  eccident can be determined. 

Find ings  

.On the  bas i s  of  a l l  avai lable  evidence t h e  

1. The c a r r i e r ,  crew and a i r c r a f t  were 

2 .  P r i o r  t o  takeoff,  the  crew was thor-  

Hoard f inds that :  

properly ce r t i f i ca t ed .  

ouehly br iefed regarding t h e  en route and 
terminal weather, which included a ' fo recas t  
of thunderstorm ac t iv i ty  and the poss ib le  de- 
velopment of  a squal l  l i ne .  

3. A forecast  was issued one hour and # 
m i n u t e s  p r io r  t o  the accident,  and while the 
f l i g h t  was en route, i n  which HAS described 
the  development and locat ion of a squal l  
l i n e ,  This forecas t  was not made avai lable  
t o  the  f l i gh t .  

4. No report  of d i f f i c u l t y  i n  , the  opera- 
t ion of +e a i r c r a f t  or any of i t s  components 
was received from the f l i g h t .  

a l t i t u d e  but because of conf l i c t ing  t r a f f i c ,  
t he  request was denied. 

a squal l  l i n e  &as located i n  the area &ere 
t h e  a i r c r a f t  crashed. 

7 .  Despite an intensive surface and under- 
water search, the  a i r c r a f t  was not  located 
with the  exception of  a few fragments. 

Probable Cause 

s u f f i c i e n t  evidemce upon A i c h  t o  make a de- 
termination o f  probahle CRUSL'. 

5 .  A t  2313 the f l i & t  requested' a lower 

6. A t  the  approximate t i m e  of the accident 

. n e  Hoard determines tha t  there is not  

BY TIIE CIVIL  AERONAUTICS BOARD: 

Is1 D. W. REWTZEL 
J s! J O S H  L E E  
Is! H A R O L D  A.  JONES 

@swald Hyan, Vice O l a i n a n ,  did not  par- 
t i c i p a t e  i n  the  adoption of t h i s  report .  



Supplemen tal Data 
l n v c s t l q a t i o n  and H e a r i n g  

Not i f ica t ion  of t h i s  nccident was received 
1,y tile f.:ivil Aeronautics t'osrd from the CAA 
Glnnunicatioris S ta t  ioti a t  C h i c a p .  bn in-  
v e s t i p t i o n  was hmediotely i n i  t i  ated i n  .-ac- 
chrdance with the provi.sions of Section 702 
( a ) (2 )  of t he  Civ i l  Aeronautics Act of 1938, 
as mended. As pHrt of the invest igat ion tl 

public  hearing was held .!illy 13 and 14., 19.50, 
a t  Chicago, Ill .  

Air C a r r i e r  

corporation having its principal  place of 
business a t  1835 University Avenue, St. Paul,  
FIinn. The ccmpany is engaged i n  the t rans-  
portat ion by a i r  of persons, prvperty and 
m a i l ;  and holds  a c e r t i f i c a t e  of publ ic  con- 
venimce and necessi ty  issued by the  C i v i l  
Aeronautics b a r d  which nuthorizes i t ,  &one 
other  things,  t o  operate between N e w  York, 
N. Y., and Seot t lc ,  Wash., v i a  var ious ,o ther  
intermediate. points .  'Ihe c a r r i e r  a l so  holds  
an a i r  c a r r i e r  operating c e r t i f i c a t e  issued 
by t he  Administrator of Civil Aeronautics. 

F I  igh t Personnel 

Robert C. Lind, t h e  captain,  age 35, was 
employed by Northwest Ai r l ines  May 8, 194.1. 

. He was checked out  on 'a IIC-4 type a i r c r a f t  
June 23, 1946, and qua l i f ied  over the  
Milwaukee-New York segment on April  28, 1945. 

' He mahta ined  his qual i. f ica t ion  i n  Dc-4' s and 
had fl.ovm over the  route continuously s ince 
t h e  above dates.  During the 90 days p r i o r  t,o 
the accident, h e  had 'flown 105 hours i n  K-4 
type a i r c r a f t  anti had ' f low 15 round t r i p s  
over t he  hlinneapol is-New York and Minneapo- 

Northwest Air1 ines ,  Inc.  , is  a Minnesota 

r a current  Air l ine 
trerisport p i l o t  c e r t i f i c a t e  No. 63357 w i t h  
s ing le  and multi-engine land rat ings,  0 to  
7200 Irorsepower. ile had logged a t o t a l  o f  
8,662 f l i g h t  hours, o f  which 1,968 were ac- 
cuniulsted i n  E - 4  type a i r c r a f t .  
h d ' s  t o t a l  instniment. time was 914 hou.rs. 
h r i n l :  t he  month of June 1 9 9  he had accumu- 
la ted  58 hours. 
2501 from IARL;uardia, he hscl a t o t a l  rest 
Period of 24 hour?,. 
class Cb,A p h y s i c e l  f'eiu-uary 13, 1950, and 

* 

Captain 

P r io r  t o  departure  of F l igh t  

Ilc had completed a f i r s t  

- ISPI! 1 

had s e t i s f e c t o r i l y  c m l e t e d  0 six-month i n -  
strument, f l i e t  check on February 10, 195r). 
Re also s e t i s f a c t o r i l y  completed annual 
l i n e  f l i g h t  check on March 2p1, 1950. 

Verne F. Volfe, copi lo t ,  egc 35, was em- 
ployed Iby Forthwest Ai r l ines  !;lay 21, 1943. 
Ve was checked o u t  i n  K-4 type a i r c r a f t  as 
of b u p s t  R ,  1 9 ~ ,  and niaintained h i s  qual i -  
f i ca t ion  continuously s ince tha t  date.  
Nrike the  90 days p r i o r  t o  the  sccideiit, he 
had f low 82 hours  i n  E - 4  type a i r c r a f t  and 
had f l o w  13 round t r i p s  over the  
Minne.apo1i.s-New York +d Mikeapol i s -  
Yashington routes.  

Copilot  e o l f e  held a val id  a i r l i n e  cer- 
t i f i c a t e  No. 152763 w i t h  comnercial s ing le ,  I 

mu l t i - enene  land and instrument. r a t i n p .  FIe 
had Jogged a t o t a l  f lying time of 3,821 

ours,  of uhich 470 hours were accumulated i n  
E - 4  type a i r c r a f t .  
f ly ing  time was 400 hours. 
parture. from Ldi ia rd ia ,  he had a r e s t  period 
o f  24 hours. 
c l a s s  CAb. physical January 19, 1950. 

I?is t o t a l  instrument 
P r io r  t o  de- 

Copilot Holfe completed a f i r s t  

A i r c r a f t  

N-95425, a C-54P-D7, current ly  c e r t i  f ica ted  
by the  Admjnistrator of  C i v i l  Aeronautics, 
was owed and operated by Sorthwest Ai r l ines .  
I t  was manufactured September 5, 1943, and . 
or ig ina l ly  operated by the United States Air 
Forces and l a t e r  by Linea heropostal  
Vmczolana. 
Ai r l ines  bp r j l  11, 191-7, and entered sched- 
uled Northwest i i r l i n e s '  service on .June 25, 
194.7. Gn Ppr i l  25, 1350, i t  was converted t o  
D 5s-passenger carro-coach a r c r a f t .  A t  t he  
time of  the accident i t  had P t o t a l  of 15,902 
f l i $ t  hours md 1,692 f l i & t  hours sincc? the 
l a s t  major overhaul. The engines, four  P r a t t  

(9! Whitney, Model 2%13-G, 1450 horsepower, 
had been f l o w  one through four,  respectively: 
8,047 hours, 6,829 hours, 0,935 hours, 11,129 
hours, and a l l  e;lgines had accumulnted 623 
hours s ince  the l a s t  overhaul. ?he a i r c r a f t  
was equipped w i t h  four Hanilton Standard 
propel lers ,  hlodcl 23F3, and the t o t a l  time 
on die propel lers ,  one through four, respec- 
t ive ly ,  was: 4,677, 4,677; 9 ,854;  9,854, and 
each propeller had accumulated 623 hours 
s ince overhaul, 

J t  was purchased by Northwest, 

(1) 


