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PAN AMERICAN AIRWAYS,

The Accident

At approximately 1726,1 December 9,
1948, a Convair 240, NC-9066&, owned by
Pan American Alrways, Inc., & scheduled
- air carrier, and operated by 1ts latCin
American Division, crashed at Rancho
Boyeros Airport, Havana, Cuba, during an
attenpted takeoff. The stepardess was
slightly injured; all of the other forty-
three occupants were unhurt. '

History of the Flight

" Pan American Airways' Flight 428 was
the return portion of & trip originating
at Miamit, Florids, December 9, 1948, and
scheduled to fly to Havana, Cuba, and
return. The crew consisted of Captain
_Thuel V. Schuhart, First Officer Henry

W, Brother ton, Purser Richard Abbotk, and

- Stewardess Betty Jean Poe. The gross

“weight at the time of takeoff was 38,821

‘'pounds which was within the anowahle
“1iwits and properly distributed. Texi
“elearance was obtalned frowm the tower to
- Runway 5 with .instructions to heold at

" the -intersection while another aircraft
was landing. On arrival at the inter-
section the engines were rum up and the
“pre—f1light check accomplished. At this
" time when operating the right engine on
-the right magneto there was fluctuation
~of 30 BMEP (Brake Mean Effective Pres-
gure} s md the engine backfired several
tines. - The éngine was operated at 30
inches of manifold pressure until the -
_¢ylinder head temperature :lncrea.scd from
180 to 200 degrees Gentigrade, At this
tenpersture the magnetos were tested:
again-and the engines. were, opﬂrating
within.normal limits.
-tahnfr, the first officer, who was
seated o the right lmnd side, stiu't,ed

inots (1&9 -ph}, ha.ck presaure WAS

de on-the 24-hour oloctk.
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'Investiaation

- rectly rearward.
~ was extended and locked.

When cleared for

'At an .air speed of approxmtelx 95 -

1111 ti!ns 7o terud o karein‘ arg Easturn st:m-
K o 1 was cracked.

Ig4g

applied to the controls to take off. . .
The ceptain, sensing an unusual v:lb:'a,tim,
at this time, took over control, closed
the throttles and applied the brakes. =
Runway & on the Rancho Boyeros Airport is
4,500 feet long and the aircraft had =~ '
progressed down the runway sbout 2,600
feet when the brakes were ayplied. The .
left outboard and the right inboard tires
biew out within a short. dis;t.ance. As the
speed of the aircraft was still fairly
high, the captain used the emergency air
brakes. However, the aircraft rolled
off the end of the paved rumway, con-
tinued 300 feet to the boundary of the

.alrport where it struck a ditch and

skidded to a stop 315 feet beyond the
airpori boundary. At the time of the
accident, the weather was high overcast,
visibility unlimited, celling unlinited, -

‘wind ERE 6. niles per hﬂlll‘, temr&t“rg - RN

82 degrees Fahrenheit.

Imestiga.tion disclosed that - the !.i
craft was extensively damaged. - -

The nose landing gear drag link m a0
failed, allowing the gear toc fold rur-_ -~
ward. -,
at the fork and moved siightly to the
right, forcing the nosewheel to ‘strike

" the edge of the well and compressing. tth;

fuselage upward. Feilure of the left.

main landing gear allowed 1t fo fold di- .
The right landing goar | -

Rzsmination of
the wain landing gear showed that the .
left cutboard tire and the right inboard
tire had hlown out. The left inboard
tire showed Iittle indication of wear.
Both ‘tires on- the . right. side were dem- -
uged by fire. .
The left wing was sevarlr dmged m :.; B

the vicinity of the broken lsnding gear.

The trailing edge of the wing, the rear

‘of the left enginé macelle and the left .
-engine augmentor tubes were hent upward -
- approximately 16 inches; the rear spar i

The outer sectieon of trh;g
(1 '

Ag this occurred, the gear buckled - -



ring near the wing tip was badly damaged
by sliding over the surface of the

- ground. Investigatlion disclosed that
~“the right wing was severed just inboard
[ of the engine nacelle. It lay in an in-
“yerted position and was held to the cen-
- ter section by means of control cables,
~ Fire had substantially destroyed the

“’right engine nacelle and a large portion

ifor the leading edge of the right wing.
: Exa.minatinn of the electrical plug
'whieh s attacked to the flap selector
valve disclosed a broken wire in the con-
: trol circu:lt. for lowering the flaps and
the plug -1tself was partially out of its
‘- receptacle. The flaps were fully up,
 which corresponded with the position of

- the flap control.

“The ‘tip of ‘a blade on the left pro-
,;.'-pelIer was brolcen and the blades of both
f; propellers were berit rearward.’

- The captain stated that during the
“takeoff run a vibration occurred causing
bim to red.uca pover and apply brakes.

- In an effort. to determine the source of
'Vvibra.tlon, hydraulic units, pertiment

- parts of the flap system, landing gear
assembl:leg and ‘brake units were shipped

. to- Iliam for examination. The left .
m:h checked ‘and there was
ation of defective braking. -

of ‘the right brakes were incon—
sive a5 theéy had been exposed to the
fire which had destroyed the piston and
¢ylinder “head seals.

<~ The left imboard and right outboard
ruka ‘1fnings were ‘badly worn and pitted.
‘he linings of' the other- two brakes
howed only moderate wear. The ‘hydrau-.
=-11e ‘systen accumulator, ‘the brake system
_¥alves-dnd the flap: ‘hydraulic drive .
tor‘r, ere: examined and Punec tioned prop-—
- 7L Hawma, a11 hydraulic and air

.,'_ in-'“lamiing geau- t.ires which were
1 in"a simflar manner to those .found
'=on the dmgetl aircra.ft.

No vibrution

"new linings vrere"‘instullea ‘on the two

-point and in 1line with the track-of the

- kdlght marks made by the right outlioar ‘

Analysis

| officer sensed an unusual vi_bro_,_i;iqn_(_iur_—
" ing the takeoff run, the cause and nature

" bration.

-] tical ‘nosewheel assembly inaluding the
-tires from the dameged aircraft mﬂ .
. tires on the main wheels s:lni].a.r n

it was determined that this wag_due:
'the cylinder head temperature ;bair

,‘left* wheels and tbe right 1'11'0"'1 "h“’l‘

1;f-—15616
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" Alr brakes (for
standard equipment
The pillots had not
in their use other
tions.

NC-90665 was equipped with Bamilton
Standard Propellers with the reversible-
feature made inoperative by the carrier; -
‘howéver, the alreraft was certificateéd -
by the CAA for operation by Pan American
over this route without the use of the
reversible feature.

The runway, as previously stated, is
4,500 feet long and the surface is
slightly irregular, described “as 1lke a
washhoard.” Heavy marks were made by
the left outboard wheel starting 2,600
. feet from the southwest end of the rFrum—
way and they extended approximately
feet; from this point to the end of the
runway were two narrow black lines.
Light marks, made by the left 1nboard
wheel appeared adjacent to those of the‘
left outboard and continued to the end’
of the runway. Hedvy marks made,byrthe
right wheels appeared at a point 2,65
feet from the takeoff end of the rumway
‘and continued for 250 feet. From thi

emergency use) are
en the Comnvair 240.
received any training
than written inséruc:

right inboard wheel two .narrow. black
1ines corntinued to the end of the

wheel appeared for the next 1,060 feet,
Tollowed by heavy marks to the end 0
the runway. Light marks, made by:-the
left inboard wheel together with hesvy
merks made by the right outboard wheel,
appeared on the ground beyond the runway
and extended to the drainage ditch,
distance of 300 feet.

Though both the captain and the 1;1

of the vibration was not learned. A -
nosewheel shimmy or an unbalanced tire
are among the possible causes of the v
However, during a test of -
another Convair, equipped with- the ideo~

no vibration occurred.
Although the right engine was.- ‘hes
to backfire during the run-up period

low prescribed limits. When noraal

Loa
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‘operating temperature was reached, the
- engine functioned properly. This 1is sub~
stantlated by both the captaln and the
first officer,

After the accident the flaps were

“found fully retracted with the ectuating
switch in neutral. However, the crew
- stated that prior to takeoff, the flaps
.were lowered and they did not remember
raising thewm. They mey have been raised
. unconsclously since the training pro-
- gedure for this aircraft includes the re-
-traction of flaps when brakes are ap-
.-plied. The electrical cannon plug to
f:the'flap motor control valve had a broken
‘wire and was partielly out of its recep-
.taele. Scratches -indicated that 1t had
" been loose for sometime. Had the wire
been broken prior to the accident the
‘flaps could not have been lowered.

As previously stated two tires blew
-.out -within a short distance after the
brakes were first applied. Although
_ there was evidence of braking action

throughout the entire run, the aircraft
"was not greatly retarded. At an approx-
imete speed of 95 knots (109 miles per
_hour), the ailrcraft was nearly airborne
“with most of 1ts welght off the wheels.
" Under these circumstances it would have
__been easily possible to lock the wheels,
. causing the tires to skid sufficiently
. to blow out. AIl but the left imboard
- tire indicated a skidding action at some
time during the run as evidenced by
. 'marks on the runway and this tire showed
moderate braking action throughout.
"Even though air was applied to the brakes
‘during the emergency, the aircraft failed
to stop. - However, the fact that most of
- the run was completed with only two
" wheels capable of producing normal brak-
ing nction may have contributed to the
failure of the brakes to stop the air-
eraft within the required distance. The
"brake lininga of the left inboard and the
-right outboard wheels were badly worn and
“pitted, indieating that they hed been
subJected,to intense frictional heat.
3Th£se were the two wheels whose tires
‘net blow out. The additional weight
placed on these wheels, together with
~attendant{ inereased tire frictiom, pre-
;vented them from further skidding. Also,

did

the heﬂ.vy applicatien of the brakes cogld'

‘have ‘caused them to overheat and thus
;‘lie_l:{:me less effective. '
‘ ' — 15816

“that these figures were obtained under.

thei

In 1947 and 1948, accelerate stop
tests were conducted by the CAA on the
Conivair 240 as a part of its type cer—
tification tests. These tests were econ-
ducted with gross weights detween 33,160
pounds and 39,500 pounds (the subject
aircraft grossed 38,821 pounds) and at
speeds up to 117 knots. All tests were
conducted without reversing the propel-
lers and with 24 degrees of flap. The
test date indicate that with a weight of
38,900 pounds and a speed equal to 95
knots, the aircraft could héve been.
stopped in a distance of 1,552 feet Iithf-
the use of the brakes only. From a sim- .
mary of &1l the tests, 1t 15 concluded
that this stopping distance would be
somewhat increased by the blowing out of
a tire on each side. It must be realized

test conditions of uniform tires, uni

form brakes and no pilot apprehension a8’

to sufficient runway remaining 1n which .
to stop.

Evaluating all the evidence from the )
investigation of this acclident, together
with facts observed through day-by~day
scheduled operation, Pan American Alr--
ways, Inc., concluded that "the braking -
system of the Convair 240 aircraft 1s ..
eritical under certain operating condi
tions." A5 a result, the company insi
tuted the Following: - (a) Propeller i
versing was changed from e regular mod
fication to an immediate campaign modi—
fication; (b) high capacity brakes, ;
under test at time of aceident (although
not installed in NC-QOBGE), are now in—
stalled 1in the compeny's CV-240 air- o
craft. These high capacity brakes re-
tain their braking effectiveness some~ -
what better under increased heat and )
therefore have a higher degree of effi- .
ciency than the brakes installed at the -
time of the accident; {e) the pilot. =~
training curriculum was enlarged to in- -

‘elude checking each pllot in the actual f'
"use of the air brakes. : :

& thorough examinatiomn of tha company }
maintenance recorsgs revea]ed that main-

. tenance of NC-D0665 was satisfactory.. -

The weather was net a contributing
fac tﬁr * -

Findmos
1. The carrier, the- aircruft, and thB
erew were properly certificated. -



2. The initlal airworthiness certifi-
eation of the aircraft did not require
the incerperation of the reversible pro-
‘peller feat-ure, and the carrier elected
to operate the Bircraft without such fee-

ture since the certification tests indi- -

..cated the aircraft could be stopped by
the use of the wheel brakes only.

3. The crew sensed an unusual vibra-
tion during the takeoff run at an ap-
proximate speed of 95 knots, immediately
throttled the eng:lnes and applied
brakes.

4. The lefti outboard and the right
inboard tires blew out within 550 and
. 260 feet of travel respectively, after

" the bdrakes were applied.

5. The aircraft fatled to stop within
the required distance beceuse of inade-
_quate breking effectiveness.

- 6. A test flight of » similar air-
plane using the mosewheel and tire assem-
‘blies of NC-90665 did not reveal a.ny
unusual ‘vibration,

— 16818
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7. The aircraft maintenance records
‘indicated that the brakes were inspectéd
on December 8, 1948, and that new hrake. |
Iinings were installed on both left : . :
wheels and the right inboard wheel of -
the main landing gear assembly,

8. Investigation disclesed no evi- -
dence as to the cause or nature of the.
unusual vibration. -

Probable Cause

The Board determines that the prob- ..
able cause of this accident was inabil- -
ity to stop the alrcraft under marginal - -
condittens of stopping distance because .-
of ingdeguate braking cffectiveness. =

BY THE CIVIL AERONAUTICS BOARD:

/s{ JOSEPH J. a'coxm,a. JR.
/s| OSVWALD RYA¥
/s! JOSH LEE

/s! BAROLD £. JONES
/s! RUSSELL B. ADAKS




-;,-fied at 1815, December 9, 1948,

Investigation and Hear ing

The Civil Aeronautles Board was notil-
. An in-
wvestigation was begun immediately in ac-

" eordance with the provisions of Section

" 702 (a) (2) of the Civil Aeronautics Act
of 1938, as amended. A public hearing
was ordered by the Board and held in Coral
Gables, Florida, February 15 and 16, 1949.

31f;Air Carrier

Pan American Alrways, Inc., a New

- York corporation with headquarters in New

- York City, is a holder of a certificate

" of public convenience and necessity

" ‘issued by the Civil Aeronautics Board and
an air carrier operating certificate

" igsued by the Givil Aeronautics Adminis-

“-tratlon.

" Flight Personnel
Captain Thuel V. Schubart, age 29,

?l possessed a valid airline trensport rat-

_ing and had logged a total of 4,210
- 165818

Supplemental Data

flying hours, of which 387 were in Con-
vair 240 type equipment. His last CAA
physical examination was passed Jdune :25,
1948. First Officer Henry W. Brotherton,
age 27, possessed a valid airman certif—
icate with a commercial pilot and instru-
ment rating. He had logged a totel of
2,616 flying hours, of which 6 hours were
in Convair 240 type equipment. His last
CAA physical examinetion was on August
30, 1948, The other two members of the
crew were the purser, Richard Abbott;
and the stewardess, Betty Jean Poe.

The Aircraft

NC-90665, a Consolidated Vultee
CV-240 aircraft, had flown a total of .
approximately 392:44 hours. It was cur- -
rently certificated by the CAA,. o

The aircraft was equipped with two
Pratt & Whitney R2B00CA-18 engines and
with Hamilton Standerd Hydromatic pro-
pellers. No. 1 engine haed a total of
393:29 hours, and No. 2 engine & total
of 197:27 hours.
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