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Airlines aivcraft and placed the tvo flights on a collislon course at the sama
altitude.

e ey . p—_

TT.Veay Vords T8 BTstributlon Statament
Poaitive control airepace, violent evasive maneuver,
minor fnjuries, misidentsfication-radar target, Released to Public.

transitory diveraston of attention.
d Unlimited Distribution.

" Secur Ty ElassTFication 1 20, 3acuriey CTavsTFicatTon |21 Ko, of Fages | T2 FiTee
(of this report) {of this page) ]
UY .LASSIFIED UHCLASSIFIED 10

WiSB Torm 1765.3 (117701 i1




FID L e St AP gy e T~ L

™ ]

R Wi g e

B EITSS

TRANS WORLD AIFLINES BOEDIG TOT, N6TE9IW
AND
AMERICAN AIRLINES POEING TOT, N8u32
NEAR PHILIPSBURG, PENNSYLVAN/A, JUNE 11, 1971

TABLE OF CONTENTS

Synopsis ' EE B EFNEEREEEENEEN X EEN T N B X I I N NI N A I B A S B
Inveﬁtigation NN R R R R R Ry Iy
ATC Hanﬁling Of TW 31 sevvensorvvsnssnsasrsnsan
A'I’CHandling C‘fMll)-l EPEC NP AILEP U NEI B AR NI AN
ATC Hﬂndling OfNQ'hOf?S tor s s aEERBENEOBORRA IR
Aﬂﬂl}'ﬁiﬂ PO ORI EL O IO NI I I LRI RSN NIERPE RIS

PrOb'Bble cause S¢S P BN ISP R LIV PR YO ERNAN L S

RQC(mend&tvion VISR EY SR I T REAN I BN ERBRAEIRBEAOATREEOLED




B

RIS S ERrP A

s TSR < A TR

This repor® contains the essentlai Items of Information revelant to
the probably causes and safety messages to be derived from this incident.
Howaver, for those having a nesd for more detalled Inforrmation, the orl-
glnal factual report on the incldent e on #lle In the Washington office
of the Natlona: Transportation Safety Eoard. Upon request the report
Wil bo reproduced commerclally at an average cost of 15¢ per pago for
printed matter and 75¢ per page for photographs, olus postage. (Minimum

¢charge $1.00.)

Ceples of materlal ordered will be malied from the Washington but]-
ness flrm that hol¢s the current contract for commercini reproduction ot

the Eoard's public tites. Biliing is aisc direct 1o you by the some flrm.

Orders for thls material will alse invoive a $2.00 user sorvice

charge ty the Board tor speclal service. ihis charge is in additicn to

the bill from the comnerclal reproducticn tirm,

Requests tor reproduction shculd be forwarded vo the:

NATIONAL TRANSPORTATION SAFETY BOARD

Otfice of Genaral Manager
Ascicent inquirles & Records Section

Washington, D, C. 20591
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TRAKS WORLD AIRLINES BOEING 70T, NOT29IW
AND
AMERICAN AYRLINES BOEING TOT, N8L32
NEAR PHILIPSBURG, PENNSYLVANIA, JUNE 11, 1971

SYNOPSIS

A Trans World Afrlines (TWA) Boeing 707, N6T29IW, snd an Amaricin
Airlines Boeing 707, KB432, nerrowly avolded a midair collisioan at
approximately 35,000 feet neaxr Philipsburg, Peniasylvania, on June 11,
1971, while they were operating within pusitive control eirspace under
control Jurisdiction of the New York Air Route Traffic Control Center.
As a result of the vioient evasive mancuver executed by the captain cf
the TWA B-TOT, three pess:ngers and the filght engineer incurred minor
injuries. None of the oc:rupants o the other eircraft, whose crew vas
unavare of the occurrence until :aome tiine later, was injured. There
vas no damage to either a:.rcraft . both of which proceedeld routinely to
their respective destinations.

The National Transportation_3afety Board determines that the
probable cause of thia incident wits mivoidentification by & NHew York
Comter cotroller of the radsr tevget of TW Flight 31, which resultad
ir {nappripriunte control azxtion it respect to AA Flipght 151 and which
placed <te two flights on 1 collision ccoarse at the same altitude.

The Safety Bourd reciimzends tratbs

Tha Federal Aviation Adninistreatlion take spypropriate
action to assure that all air traffic con®rol personnel
axre made oware of this nmisidentification incident so
that inecrcased vigilance .eay ssesult and serve to preclude
the recurrence of sizilar incidents.
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INVESTIGATION

Trars World Aivlines NO6T2oW, Flight 31, (TW31) was a regularly
scheduled passenger flight between Philadelphia, Pannsylvania, aud San
Francisco, California, The eircraft departed the yate at 0930, 1/ on
an instrument flignt rules (1FR) clearance "as filed, g/ Limerick four
departure, flight plsn route, waintain 8,000, expecy ¥light Level (FL)
350 after Pottstoum." Tekeoff was at 1002, and the flight ves subse-
quently cleared to climb to 17,000 feet, then FL230, then FL260 on &
heading of 330 degrees, tlien direct to Philipsburg (PSB) end on up to
FL.350.

As flight neared PSP it was instructed by the Nev York Air Route
Treffic Control Center (NY CNTR) to contact Cleveland Center, At this
point the firet officer was flying the aircreft, and when they were
about 9.5 rausical miles east of PSB in level cruise at F1.350, the
captain eavw the first officer's windshield "£111" with an American
Adrlines 3~TO7 approximately 500 feet away and slightly above, flying
approximetely 90° to th. left of MW3l's course., The captain reacted
irstantly by pushing forward on the yoke. He estimated that the
eleest point of approach of the two alrcraft was 50 feet,

As a result of the evasive maneuver, three passengers and the
flight ergineer of TW3l incurred minor injuries.

American Airlines NB432, Flight 151 (AA151), was u regularly
scheduled passenger flight between Bceton, Massachusetts, and Honolulu,
Huwaii, with an intermediate stop in {it. Louis, Missouri. The flight
dapsried at 0937 and was proceeding su FL350 along J49 between Hancock,
N.Y.,and Philipsburg (PSB) when the NY CNIR directed the flight to turn
left to a heading of 190° and to change to another NY CNTR frequency.
Cormmunicitions were established on the new frequency at 1024k and the
captain (who was handling communications while the first officer was
£1lying tha aireraft) reported turning to the new heading at FL350. He
then asked whether the vector was for spacing behind traffic and, after
veceiving an affirmative reply, requested a clearance to climb to ¥FL3%0.
the controller was unable to authorlie the requeated altitude because of
traffic "at. (FL) 370 right with you."

_ AA15) vas then cleared to proceed divect to PSR (at 1025:35) and at
1026:45 was instructed to maintain a 270° heading to intercept J78 (the
plarned youte of flight after PUB).

3.7 A1 tines used herein are eastern standard, based cn the 2i-hour clock,

7/ Filed flight plan route was via lLimerick Four Standard Instrument
Departure (8ID), Penn Valley transition, direet Philipsburg, Jet Route
(J) 50 Cleveland, J34 Carleton, Michigan, J584 Northbrook, Illinois,

J Stockton, California, direct San Francisco,
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At 1028, TW3). reported ifY CNTR that they had nearly hit AAlG1,
This report was the firet knowicdge that any of AA151's crew had of the
ccourrence. The flighte subsequently comzunicated with one andother on
129.5MHz,, after they had changed to the Cleveland Center frequency for
tyaffic control purposes. Both flighte proceeded to their destinatlions
without further incident.

T r TS B GTHR i i b Ao R - < ot ALt A,

Sector 3 of the New York Air Route Traffic Controi Center was
responsible fcr traffic control in the airspace within which this in-
cident occurred, The personnel assigned to Sector on June 11, 2971,
were: a developmental radar coatroller (R3T) 3/, a monitor controller
responsible for the actions of the developmental controller (R3¥), a
radar handoff controller (H3), and & sector coordinator.

ATC HANDLING OF TW3l

The Cleveland Center Sector which adjoins ¥Y CNTR Sector 3 1s
stratified into three layers, with each Subsector having its own set
of consrollers physically displaced from sach of the other Subsectors.
T altitudes which they control and the eppropriate Leacon cods
asgignments for their traffic are:

Nane of Subsector Altitudes Code

i o Y S-S

Iorein FL350 = FIACO 2300
Bracksville FI240 - FL330 2100
Clarion Up to and

inciuding FL230 1300

On the MY CNTR side of the btoundary, the airspace fram FI180 up to
FIH00 is 3ll contained within Seator 3 and there are no Subsectors,
“he three aforementioned beucon codes are cmployed on the same altitnde
besis. Airciaft operating vetween FL180 and FL230 use code 1300;
vetween FLRUO to FL330, code 2100; and trafflic above that level, code
£300.

At 102%:25 the WY v dar landoff contreller attempted a handoff of

Td31 to the Cleveland Center, At that time the aircraft's target vas 20
miles east oy P3B. The receiving controller in Cleveland stated that he
¢ld not see the target. The radar handoff controller in NY replied that
131 was right on the airwey and his Cleveland counterpart responded:
"Wait a minute, there's a guy coming on now ...." At that polnt the
¢levelund Center established radar contact with 1W3l., At 10206:05, the NY
developmental rodar controller imstructed TH3l to contact {leveland Center

ori 133.3MHz.

E?*K'controllg;'in training status as far as the positicn to which he is
asslgned is concerned.,
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L g M g R A S




- -

At 1026:15 T™W31 contacted Cleveland's Lorain Subsector radar
controller and reported at FI,350. 71he captain then reported the near
midaiy coilision and was adviscd of the flight identification of the
American Alrlines B=TOT. The occurrence was reported by the Cleveland
Bechor coordinator o the NY CNTR racar handotf controller, who, in turn,
asked that TW3l be returned to NY CNTR frequency for a minutoe. This was
approved and the Clevelend radar controller instructed TW3L, "change back
1, the NY CNTR on 127,95 and tell them about the evasive action you had
to take. They had both atrplanes.”

™31l contacted NY CNTR agein at 1(28:35 and, after nctivating the
identification feature on <helr transponder, inquired whether AA151 had
been displaved on the NY ONTR's radar. The NY CNIR replied in the
affirpative. 1TW3l recited the events surrounding the incident and Jtes
location,, The monitor controller's response was: "Yes sir,
I see wnat happened here ...." At tiuls point, he instructed ALL5L to
change to Cleveiand Center on 133.3MHz. However, before AAl1S51 left 127.G95~
MH7., TWH3) asked AA1S5)1 to converse on 129.5MHz. A transcription ot the
ensuing conversaticn appears in Appendix A to this report.

ATC HANDLING OF £A151

At 1023:20, AA151 wag proceeding soutiwestwsrd on JU9 toward FSB at
FL350. Four seconds earlier TW3l had reported lerel at FLR50 headed for
P3B. The NY CNTR Sector 29 nandoff controller called the NY Sector 3
controller and advised him of AA1S1l's locatlon and flight level, since
the aircraft was approaching the inter-sector boundary. The Sector 3
controller responded that there was anothex aircrsft at FL350 25 miles
esst of PIB (purpertedly the position of TW3l's target). 'fhe Sector 29
4/ controller advised that he had no means of resolving the impending
tyaffic conflicticn because of other traffic at FL3NO and 17390. The
Sector 3 controller suggested placing AALSY oa a 190° heading (in order
that the fiight might be vectored to a point ebout Y0 miles or so in
trail behind TW3l), He stated further that Cleveland Center would not
accept aircraft at "the wrong altitude" (FL330 or FL370, utilized
priuwarily by opposite divection traffic). Thic resolution of the problem
was accepled by the H29 controller nnd an appropriate vector snd frequerncy
change was 1ssued to AALSL.

Wren AA1SL's target woas at a suitable distance behind {hat which was
believed to be TW3L, AALS5) was instructed to prceeed divecht to PSB. During
the early stages of the right turn to this direct course, the two ajrcraft
nearly collided,

57"'3ect0r 29 1s adjacent to end northeast of Sector 3-PSB.
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ATC HANDLING OF NOLOBS

NOLORS was a Qulfstream II er route from Allentown, Pennsylvania,
to Detroit, Michigan. At 1012:25, the New York Center Sector 3 radar
handoff controller accepted a handoff of NYWOBS when the airoraft was
9 miles west of Allentown heading direct to Philipsburg and climbing to
its flight planncd cruising level of 22,000 feet (FL220). At 1015:25,
NOLOBS contacted the Sector 3 developmental rada: controller and reported
leaving FL190 for FL220. During this same time period, *he Sector 32
controllers were handling another westbound aircraft headed toward
Philipsburg. That aircraft was TW3Ll.

Meteorologlical conditions are not considered pertinent to this
incident.

All radio alds to navigation utilized by the aircraft discussed in
this report were operating without reported difficulty, with one exception.
The FKeating, Pennsylvania, VORTAC was schaduled to be shut down for
maintenance from 1000 to 1600. Avpropriate coordination had been effected
prior to the issuance of a Notice to Airmen concerning this shutdown. The
information was furnished to the assistant chief on watch at the Cleveland
Center; hnovever, he failed to pass it on to the sectors concerned with
traffic destined to utilize that VORTAC.

The flight data recorder from AAl51 showed no erractic or sudden
deviatiors during the period of time in which this incident occurred. All
paramater traces were recording legibly and the foll was undamaged.

TW3l's flight data recorder was likewise found to be operating properly
durirg this time period. The heading trace showed a value of 288 £ 1° for
1 minute prior to the commencemment of the evasive maneuver. This meneuver
was cvidenced by a change in the verticul acceleration {g) value from a
noxmal f 1.00g, in the negative direction to /0.023, then positively to Tw3l
#1.Thg, and subsequently back to #1.00g. There was no change in heading
velue during thiaz "push-over" mancuver.

Tne cockpit voice recorder (CVR) from 1W3l was not examined, since iv
was allowed to continue to operate subscquent to the incident for the re-
radnder of the flight to San Frencisco, thereby csusing all recording prior
to 30 minutes before cngine shutdown to be eraged,

The crew of AAl151, after having been rade avare of the near collision
88 & result of conversation with 1W3l, puiled the ci{rcult breaker on their
CVR in order to preserve the dats recorded thereon for later retrieval snd
examination. The CVR was removed from the afreraft at §t. Louis and
3shipped to the Beard in Washington, D. C., for examination aud tape readout.
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ANALYSIS

Trhis incldent is not typical of most in that the causal factors do
not involve the Interrclationship of man, machine, and environment. On
the contrary, the sequence of events which led to a near collision
was dependent upon the acts of ccmailssion and gialssion by nen,

A1l of the controllers involved in the handling of tlie alreraft
discussed hereln characterized thelr workload as moderate., None of them
had been on duty for longer than 3} hours on June 11, 1971, and their
rest periods since their last duty tour hed been adequate.

The flightcrew partlcipants in this Jdynamie situation had acted
on the instructions or clearances issued by the controllers, which
resulted in the near miss,

The failure of the Cleveland Center supervisor to relay to the
cognizant scectors the data concerning the impending malntenance shutdown
of the Keating VORTAC compounded the control problems, Had the controller
involved been aware of this shutdown, he could have issued olternetive
routirgs to alreraft overflying Keating, or, at least, would have been
avare of the rcason for aircraft cowrse deviations end inguiries in the
vieinity of Keating.

There 1s no doubt that the NY CHTR developmental radar controllerxr
established positive i{dentity in an appropriate manner in respect to the
radar targets of TW21 and another westbound aircraft (NYYORS) when they
enterzd the cast e¢nd of his Secctor 3 airspace, At this point the afr~
craft were separated from one another geographicelly, with the target of
closer to PSB., Their appearances on the sei4nr frequency were within U0
seconds oY cne ancther, with both aixeraft climbing, ™31 initimlly to
F1.230 and NO4OPS to FL220, his final altitude.

Avout 2 minutes thercafter, & problem arose at the western end of
the sector with respeet to two other aircraft. VWhile the three Sector
Controllers focused thelr attention c: this near confliction, the
"ghrimpboats" 5/ on TW3l and NO4OURS were reversed. The ideality re-
versal can be attributed to the fact that NYUOBS had reached cruising
altitude while TW31l was still climbing, thus creating a marked difference
in ground speeds which ceused N9LOBS to pass TW3l, When the controller
resumed swrvelllance of that portion of his display the rclative positions
of the turgets were reverxrsed,

He now mistakenly considervd the lead tavget to be TW31 and the
follawing target to be NOYOR3, about 12 miles in trail, Consequently,
when the neceassity arose to vector AALSL atout 10 miles in trail behind

57 A plastic marker used to indicate the locution and identity of a redar
target on a horizontal radar display.




p
- -

TW3l, what actually occurirad was that AALSY was vectored ahout 10 miles
behind NOLOBS and right across the Tflight path of W31l at the sme
altitude.

Apart frorm the obvious means of preventing a recurrcence of this
type of hazardous situation, that is, by the constant reteption of
radar target identity, one 1s compelled to ponder what otheir mesns
might be employed to avold such mistnkes in the future. Phrased
differently, what might others have dcne to assist the Sector 3 con-
trollers in recognizing their error? 1In this context, 1t should be
borne in mind that once +he identities had been reversed, with Lhe
targets more than 10 miles apart on an eagt-west line, the duta re-
gerding T™3l's purported loestion which was provided to the Cleveland
Center in the courae of the handoff could nct possibly heve corresponded
to the Clevelend controller's observed position of the target. Further-
more, becaude of th2 Cleveland Center's stratificaticn snd coneomitant
radar beacon ccde essignments only the vargets of T™W3l and AALS) would
have been disnlayed on the CLE Lorain Subsector. The targev of NGWOBS
would hLave bren visible only to the Clari{on Subsector controller. The
Lorain Subsector handoff controller should have rocegnized the dis-
crepancy between the stated and cbserved positions of the target being
polnted out as TW3l, and shculd have refused to accept the handoff until
a more accurate agsessment of TW3l's pasiticn was accomplished. This
action, 1f taken, would have prevented the near miss. The ultirate
r2sporsibility for raintaining appropriate radar target identity in this
instoance, howvever, reposed with the monitor controiler at the NY CNIR.

The Board has not emphasized in this report the application of the
principle of '"see-and-avoid," since this incident occurred at FL350,
within positive control airspace. In this environcent, a pilot cannot,
because of operational snd physiological limitations, depend on visual
getection of other atrcraft, albeit this case does 1llustrate that
visual alertness helped to avoid an accident. The rationale used by the
Federal). Aviation Administration for the establishumeai of positive conircl
airspace was basged on the fuzt that because of these limitations to

lighterews' capabilities to "sue-and-aveid,” an environment must be
created in vhich all flight operations are known to, and under the control
of, air tvaffle concrol.

Probable Cause

The National Transportation Safety Board determines that the probable
cause of this incldent was the misidentification by a New York Center
controller of the radar target of TW Flight 21, which resultel in inappro-
priate control acticnh in respect to AA Flight 151 and which placed the two
flights on a collision course at the game altitude.




Recommendation

The Safety Board recammends that:

The Federal Aviation Administration take appropriate action to
agsure that all air traffic control personnel are made sware

* of this misidentification incident so that increased vigllance
may result and serve to preclude the recurrence of sirilar
incidents.

BY THZ NATIONAL TRANSPORTATION SAFETY BOARD:

/sa] JOHMN R, REFD .
- 3 Chairmar.
78/ OSCAR M, LAURKL —
Momber

/8/ FRANGCIS H, McADAMS
Menmber

/s8/ LOUIS M, THAYER
Member

N /8/ IS5ABEL A, BURGESS
Member

December 29, 1971
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TRANSCTIPTION OF CVR RECORD OF VOICE COMWNICATION CETWEEU A TRANS WORLD
ATRLINES BORING 707 (FLIGHT TW3l) AND Al AMERICAN AYRIINES BOEING TOT
(FLIGITT AA 151) ON ARTIC CHANWEL 1£9.5 MIZ., FOLLOWING A NFAR MISS ON

JUNE 11, 1971, NEAR PHILIPSBURG, PENNSYLVANIA, (QAK 71.1-0052)

TEGFND
Radio transmission made by the captain of Ameriecan
Airlines Flight 151 _
Radio transmissicn made by the captain of Tians World
Airlines Flight 31
Not clearly understood
CONUENT
Cleveland Center, American one five oneg
This is ™ thirty~oue, are you on the frequency?
Roger, TWA thirty-one, Anerican one fifty-cne
Ok, did you, ah, did you see us, ah, by Philipsburg there?
Negative, we didn't see ycu at all
Ch man ! Ah, we lad to take evusive action to avoid collid-
ing with you-~-were--~I guess you went right over Philipsburg
didn't you.
No we didntt. We weni to the south of it

Yeah that's ah, you were at thirty five. You se2 vs oul t2 ah,
your right. I thirk we're at three o'elock to you

Okay, we have you over at the right

Man, if we dldn't see you, ah, w2'd both be down thers on the,
ah, ~- ah terrtin down below. Tt was ah.. pretty hairy

Oh, that's why 1 couldn't understsnd the heading that he gave
us in the first place. He turned us to one nine wero on the
heading

L e e R TR I § Y iy Biirvt ' i} oo <
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Yeah, oray I'm ah, I am going to make a file a near miss and
you do the sume, if you will. I've had one¢ nmidair collision
and T don't like to have another one

kay, this is TWA thirty-one?

Afffrmative, and it happered at, ah, ah, at, ah, let's say, ¢h
fourteen, ah, fourteen twenty eight and we were cleven miles

@3t of Philipsburg at flight level threa five zero




Peanseription (2)

SOURCE

AA 151 Correct

™ 31 Okay, Vhere you guy going?

Ah 151 We're going to 8t. Louis

™ 33 Where you bdased?

AA 15) Chicago

™ 31 Okay, ah, &h, I think it's the faul®t of the radar controllers
dowvn dbelow anél this shovldn't bhe. We're bolh transponder

equipped and, ah, we've had too wany midair collisions as it
is

ol el N S b 1 T - St SRS W T T B PAPS 4 s

Right

And the (animal Hiber) says hello

R e aan

hay
He're based in 1A
Ckay

End of conversation
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