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time and actual instrument flight time prior to this accident resulted in the fatigue
of both pilots, and alffected their judgment and decielons during the approacn.

17.Key Words — [18.Dlstribution Statement
J?;lizés. Scheduled Air Taxi, VORTAC norpreg¢ision insirup

ment epproach, Approach Cnart, precature descent, mour- Released to Public.
tain ridge, fatigue, fire, fata), survivors. Unlimited Distribution.

T9.Sacurity Classification | 20.%ecurity Classification | 21.N.. of Pages | 22.Price |
{of thl: report) (of this page) |
UNCLASSIFIED UNCLASSIFIED 18

NTSB Form 1765.2 (11/70) i




i
5
'
i
s
[
&
2
B
o
gf
;;

FE RN At e T4 G e A e T IR S S I o AT

. DT TR I e 1 e s Soomg s o oo,

MONMOUTH AIRLINES, INC.
3CHEDULED AIR TAXIX
BEECH 99, N86MA
ALLENTOWR-BETHLEHEM~RASTON AIRPORT
ALLENTOWN, PENNSYLVANTIA
OCTOBER 24, 1971

IABLE OF CONTENTS
Page

) T -2
Investigation ....vvvivrirenrvnriennnnnas
Analysis and Findings .........0o000v0er..
Probable Cause .........ooviivnennnnennn,
Recomrendation® .......cvv0 vvvvvnencnns,
Attachments
A. Crew History
B. Inetrument Appraach Charts

C. Recommendation Correapondence

e s e Y PSR bl it B
galle, Jolas Rt RRE St s

- et




cn et S o 6 1 St S Y R T

SPECIAL

This report contalns the essentlal |tems of Information raevelant to
the probable causes 2nd safety messages to be derived ¢4rom this accldent.
However, for those having a need for more detailed fnformation, the ori-
glnal factual repart on the accldent is on file In the Washington offlice
of the National Transportation Satety Board. Upon reguest the report
witl be reproduced commerclally at an avarage cost of {5¢ per page for
orinted matier and 75¢ per page for photographs, plus postage. (Minimum

charge $1.00.)

Copies of matertal ordered wiil be mailed from the Washlngton busi-
ness firm thot holds the current contract for commarclal reproduction of

the Board's public files., Billling is also direct to you by the sume firm,

Orders for this material will alsc tnvolve a $2,00 user service

charge by the Board for speclal sa-vice. This charge Is in addition 1o

the bitl from the ~ommerclial reprodiction firm.

Requests for reoroduction should be fcrwarded to the:

NATIONAL YRANSPORTATION SAFETY BOARD
Oftica of Geaneral Manager

Accident inquiries 4 Records Secticn
Weshington, D. C. 20591




#ile No. 3-2307

NA"'IORAL TRANSFORIATION SAFETY BOARD
WASHINOION, D, C. 20591
AIRCRAFT ACCIDENT REPORT

Adopted: UDecember 2), 1971

MOMMOUTR AIRLINES, INC.
SCHEDUIED ATR TAXY
mm 99| H-‘:?BGMA
AL ENTOWN - BETHLEHEM - EASTON AIRPORT
ALLERTOWN, PENNSYLVANTA
OCTOBER 24, 1972

BYNOPSIS

At approximately 2314 e.d.t., Ootcber 24; 1971, Monmouth Airlines,
[ne., scheduled air cax: Flight 98, a Xesch Model 99, NI86MA, crashed
~ at approximately the ] ,5h0-foot level of Blue Mountaln during an instru.
ment approach to the Allentown-Bethlehem-Easton Airport, Allentown,
Permsylvenia. :

The captain, copilot, and two puzuangers were fatally injured. The
four remaining pessengers were seriously injursd.

The Natione.l Transportation fafety Board determines that the probable
cause of this sccident was the pllot's nonadheronce o spproved approach
procedures for executing a nonpracisicn {nstrument approach in inatrument
flight conditions., The Board further finds thet there is a high degrae
of probability that the extensive on-duty time and actual instrument

_ f1light time prior to this accident resulied in tha fatigue >f both pllotas,
and affected their judgment and decisions during %he approach.

|
i
|

The Board made specific recommendstions to the Federal Aviation
Administration after this accldent. 8Sae Attacheent C for detailed infor-
metion regarding the Board's recommendations and the FiA's reply,
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INVESTTIQAT ION

Monmouth Airlines, Inc., based at “he Monmouth County Airport,
Farmingdale, New Jersey, cperates numerous scheduled air taxi f£lights
in Northeastern United States.

Monmouth Airlines Flight 98 (Monmouth 98) of October 24, 1971,
originate’ at Wilkes-Barre-Sciranton Airport, Pennsylvanis, and wes to
have terminated at the Allentown-Bethlehem-Easton Airport (ABE),
Allentown, Penrsylvania. The flight departed Wilkes-Barre-Seranton
at 2253 3/ with two pilots and six passengers, on an Instrument Flight
Rules {IF3) clearance to the ABE Airport. The routing wes "direct"
to the Allentown VORTAC 2/ to meintain 4,000 feet.3/

At 2301, two-way 1adio contac’ was established betwesn Monmoutn 08
and Allentcwn fpproach Control. During this initiml radio contact,
Monmouth 98 was glven the current weather and altimeter satting and
advise¢ that a choice of approaches to the Allentown ABE Alrport was
aveilatle, ABE Airport has facilities for both e WR and ILS 4/ epproach.
Monmoutn 98 requested a VOR approach. The flight then was instructed
by Alleatown Approsch Contrcl tc report when it was 12 miles north of
the Allantown WR,

At 2305, Monmouth 98 auvised that the IME aboard the aircraft was
not working toc well and that 1t would be necessary to use the 030°
redial of the East Texas VOR %o cstablish & position 12 miles north of
the Alleatown WRTAC, Allentown Approach Control then asked Monmouth 93,
"how far out do you think you are?" Mon.outh 98 replied thet it was
eatimating Allentovm in about 6 minutes. At 2307, upon receiving the
£light's position estimate, Allentcwn Approach Control cleared Monmouth
98 for a WR approach to a lending on Rummy 6, Monmouth 98 was requested
to report vhen intouwid over the Allentown VOR. Monmouth 98 acknowledged
the clearance. Thie was the lest known radio contact with the flight,

The wreckege of Flizht 98 was located about on the 360° radial of
the ABE WRTAC, on vhe ridge of Blue Mountain near iatlitude 40° 49' Lo
K. and lorgitude 75 29' 4S" W, The terrain elevation of the accident
gite is approximataly 1,540 feet. Blue Mountain is e rolling ridge with
ridge top elevation vary'ng btetween 1,500 and 1,600 fect. The ridge runs

_Z_l_/ All ti_x;;rs herein are ;a.astem day.tig;: based on the 2i-hour clock,

2/ WRTAC - A colcested Very High Frequency OMNI Range Station (WR) end
Tuctical Alr Navigation nid. These fucilities are capabtle of providing
distanve information as viel) &s azimuth to aircraft having distance
rrasuring equipments (IME) on board,

;," All altivude and terrain elevations are mean sea level.
L/ 118 - Inetrument lending System
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in & geaexally east-west direction and is located 11 miles north of the
AEE Airport and 5 1/2 miles north of the Allentown VORTAC,

sroken tree limbe &nd various eircraft components, including the
outbourd sections of both wings, portions of the herizontal tail sur-
faces, and the right engine, were distributed for 370 feet along & path
of 180° magnetic,

Impact end fire danage preciuded reliavle docunentation of the
operation of any cockplt Instruments except & clock and one of two altim-
eters. The damaged clock was stopped at 11:1h,

A laboratory examination of the altimeter disclosed a setting of
30.02. Severe internal demage precluded a determinatiun of preimpact
operating capabllity.

The @ltimeter retting that was transmitted to tha crew during the
approach was 30.05,

The horizontal stabllizar was set between 2.62° and 2.87° leading
edge up and the landing flaps were extended 66 percent. These settings
were compatible with an {nstrument approach configuration.

b TRy R R R LT b e LR DY

There was no evidence of a preimpact malfunction of the airframe,
powerplants, or agsociated components.

The powerplants, alrframe, and associated components revenled
nothing that would have contributed to mechanical malfunction yrior to
impact. All electronic navigatic sl equipment and instrumentation was
damaged by fire to the extent that meaningful determination of jreimpact
operatiog conditions, frequencies, or OMNI bearing geleator settings
could n>t be mede.

The maintenance records indicated that the aircrafi had been main-
tained in sccordsnce with Federal Aviation Regulations &nd compent
procedures and requirements.

Reported sicather conditions at the Allentown ABE Ajvrport at 2257,
on Cetober 2k, 1971, were: goattered clouds at 500 feet, meagured ceiling
800 feet, overcust, visibility 5 miles, 1ight rain and fog, temperatuce
59°, dew point 59°, wind 050° at 12 knots, altimeter gsetting 30.05.

"l

The Allentown AEE Airport is located on the north side of the tri-city
metropolitan ccmplex of Allentown, Bethlehem, and Easton, Pennsylvania,
The Allentown Queen City Municlpal Airport ts located south of the ¢ ties.

The Queen City Municipal Airport is cloge to the ABE Alwport, and
has & TOR-1 approach plate with pecullar si1ilarity to the ARE WOR-1 epproach
plate. The Queen City VOR-1 approach utilizes tht Fast Texas VOR facllity
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for the approach to Queen City Airport. The ABE VOR-1 approach utilizes
the Allentwn VOR facility for the apprcach to ABE, However, the minimum
sltitude over the final approach fix for the Queen City approach is 1,600
feet, whererns the minimum altitude over the final approach fix for the
ABE approach ie 2,200 feet, Both of thuse approach plates were filed
together in “he same approach plate binder utilized by Monmouth Airlines.
{See Attachment B for approech deteils and minima ror each facility.)

The surv:ving passengers reported (hat there was no indication of
the impending accident on the flight from Wilkes-Berre to Allentowm.
According to their stetements the curtains separating the cockpit from
the passenger compartment were closed before the taceoff from Wilkes-
Barre, thus they were wnable to obaerve the crew's ectivity during the
flight. They said that although the flight wes very rough, the sound of
engines seemed nosrmal. Just before impact they had the sensation o®
being suddenly suueezed very hard into thelr semts, followed immediately
by "crashing snd bursting sounds,” They said that the aireral cauglt
fire shortly after coming to rest and that there were several explosions
during the ensuing fire which destroyed the cockpit and cabin area. The
surviving passengers were still strappei in their seats after the fuselsge
came to vest. They were able to evacuate the aircraft before the fire
reached the cabin area.

On the day of the accident the crew had been on duty approximately
14 nours and, of that time, had flown a total of' 5 hours and 30 minutes
ander instrument {light rules. At approximately 1900, and agein at 2100,
the copilot called his wife to iafrrm her that he would not be home as
shon a8 he had originally expected, He commented that there had been
delays in the schedule throughout the day.

The crew wes properly certificated except for the ceptain, whose
medical certificate had expired for commercial pllot privileges on June 30,

187",
The aircraft had been meintained in an airworthy condition.

Post-mortem examination of the pilots did not reveal wny evidence
of preexisting disease of physical impairment.

ANALYSIS AND FINDINGS

Monmouth Flight 98 on October 24, 1971, operated normally from the
departure roint, Wilkes-Barre, Pennsylvenia, until its arrival in the
vicinity of the ABE Airport,

During the approach the aircraft was descended prematurely and struck
& mointain approximately 11 miles north of the airport, and 5 1/2 miles
from the Allentown WORTAC.
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No evidence of preimpact failure nr malfunction of the aircraft,
powerplants, controls, associated systems, or cumponents was found.

In view of the post-mortem findings, the Safety Board believes
that the captain's failure to have a currently valid medical certifi-
cate was not & contributing factor in this accident. However, the
long on-duty hours, and the considerable number of hours of flight
under instrument flight rule conditions, may wall have resulted in
fatigue for both pilots, which affected their judgment and decisions
during the instrument approach to the ABE Alrport.

A direct flight from Wilkes-Barre to the Allentown VORTAC will
vesult in a flight peth of about 180° magnetic. This is also the in-
bound heading for the WOR-1 approach to the AEE Airport,

Since the flight had been cleared from Wilkes-Barre direct to ABE,
the pilot likely would have established course on the Allentown 360°
radial utilizing the Allentown WORTAC, Hence, in referring to the
svproach plate, his main concern might have been the minimum altitude
over the final approach fix. According to the Allentown Approach Control
commmications transeript, the pilot used the 030° radial of the East
Texas VOR tc estahlish & 12-mile position north of the Allentown VORTAC
because of the erratic operation of his DME, That the 12-mile fix was
established i3 shown by the pilot's computation of the 6-minute ecstimate
from the station, It is possible that at this point, es a result cf
fatigue and the previous flight delays, the pilot elected to make a
stralght-in approach to the ABE Alrport withcut proceeding to the VOR
station at the minimum en route altitude, or executing the procedure
turn as required. If, in this circumstance, the Allentown Queen City
VOR-1 approach chart was used mistakenly to determine the minimum alti-
tude for crossing the final approach fix, the eireraft would have been
descended to 1,600 feet instead of the correct aliitude ot 2,200 feet as
shown on the Allentown-Bethlehem-Easton chart. {See Attachmeat B,) The
result would be a descent below terrain elevation in the Blue Mountain
area,

The possibility of misreading the altimeter as & cause was considered,
If the pilot wisread the altimeter by 1,000 feet, and believed he was
descending through 2,600 feet in anticipation of staticn passage at 2,200
feet, the result would have been descent into obstructing terrain,

In either event, it is apparent that the correct procedure was not
being followed since the time interval of 8 minutes belween the report
of "6 minut¢s” from the station and the time of the crash would not have
permltted the alreraft to overhead the station; proceed outbound on the
360° radial, and execute the procedure turn to the inbcund heading., That
the pilot was descending intentionally on & final epproach course i3
indicated by the landing gesr extension and the use of final approach flaps.
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Hed the correct procedure been followed, there would F - & been
several opportunities for ti.ie crew to become avare of an altimeter
misreading or the unintentional use of the wrong approach cuart.

The Board also considered the possibility of erronecus station
passage depiction by the VR course indication needle, It is realized
that 1f needle fluctuation occcurred it could be interpreted s station
passage However, since impact occurred some 5 1/2 miles from the
VORTAC, the "to-from" feature of the VOR recelver instrumentation should
have shown a steady indication of flight "to" the station. The "to-from"
indicator is the primary means of determining station passage.

The damaged condition of the cockpit instruments precluded & meaning-
ful determination of the VOR receivers' functional operating capabilities
or c¢ther evidence that would support a VOR course indicator malfunction.

PROBABLE CAUSE

The Natiunal Transportation Safety Board determines that the probable
cause of this accident was the pilot'e nonadherence to approved approach
procedures for executing a nonprecision instrument approach in instrument
flight. conditions. The Board further finds that there is & high degree
of probability that the extensive on-duty time and actual instrumnent
flight time pricr to thir accident resulted in the satigue of both pllots,
and affected theilr judgrent and decisions during the approach.

RECOMMENDAT IONS

The Board recommended that the Federal! Aviation Administration:

(1) Require some conspicuous and distinctive marking tc be
affixed to the Allentown approach plates to enable pilots
to identify the proper plate quickly and positively. The
worde "CAUTION -- VERIFY PROPER APPROACH" or similar
phraseology nay be appropriate,

(2) Promptly veview all {nstrument arproach plates to determine
instances of potentiel approach plate misidentifications
in other locations, snd If founmd, institute the same remedial
action,

(3) As an iaterim measure, notify the public of this potential
nazard by whatever means you deem most expeditious and
effective.
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cecommendations and the FPiA's rep.y,

BY THE NATIONAL TRANSPORTATION SAFE1Y BOARD:

/8/ JOHN H, RECD

Sce Attachmant C for detaiied information regarding tha Board's

Chairman

/s/ OSCAR M. LAUREL

Member

/s/ FRANCIS H, McADAMS

Memter

fe/ 1OUIS M, THAY R

Member

/s/ 1ISABEL A. BURGESS

Member

December 29, 1971
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Attachment A

CREM_HISTORY

captain Richard S. Ricotta, ageC 28, held Airline Transport Pilot
certificate numver 1736863, His first-rlass medical certificate, with
no ilimitations, was dated June 30, 197C. A first-clapss medical certi-
fieete 1s valid for 12 months from the date of iessue for the exercise
of commercial pilot privileges.

Captain Ricctta completed his Federal Aviation Administration (TAA)
conpetency check tu pllot a Beech 99 aircralt under IFR conditions on
October T, 1971,

The copilut, James Richard Crawford, aged 25, heid Commercial
pllot's certificate number 1669226, with flight instructor, iastrument,
3ingle- and multiengine land, and rotocraft ratings. Mr. Crawford held
a current first-clase MAA medicel certificate, with nov limitations,
dated February 25, 197i.

Jopilot Cravlford van regularly employed by the New York City Police
Department as a helicopter pliot. His aswociation with Mouuwouth Airlines
included voluntary flying us a copilot on an infrequent vasiu. At the
time of the eceident 1t was the policy of Monmouth Alrlines to uee co-
pilots vho agreed to fly for the experiente without other compensation.
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ATTACIMENT C
UNITED STATES OF AMERICA

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: November 17, 1971

Adooted by the NATIONAL TRANSPORTATION SAFETY BOARD
at ity office In Washington, L. C.
on the 3rd day of November 197l.
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FORWARDED TO:

Hongrable John H., Shaffer
Adnministrator

Fedaral Avistion Administiation
Washington, D, C., 20591
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SAFETY RECOMMENOATION A-71-6Q thru 62

On October 2, 1971, sn aircraft creshed while exscuting & VOR nstrumeat
approach to the Besthlehem-faston Airport, Allentowm, Penpslyvania. Thius
scoident reaulted in four fatalitiss and four serious injuries. FPreliminary
investigation of the accideunt axd a review of the VOR epproach procedures
for the Allentown aras indicate that the VOR approsch plates may have been
a factor in this accident.

e aircraft crashed 1C miles north of the airport asd 5 miles north
of the Allentown VOR at wa altitude of 1,600 feat mean sea level (m.s.l.).
In an attempt to sscertain why the aircraft wes at thab altitude, at that
point, the VOR approach pintes were reviewed closely. It was noted that
1,600 feet m.s.l. 8 the low etation altitude for the Allentom VOR
approach to the Queen City Municipel Atrport, utilizing tho Tast Texas VOR.
The VOR approach to the Bethleienm-Eestou Alrport, usiag the Allentoim VOR,
has 8 lcv staticon altitude of 2,200 feet n s.l.

gince toth instrument approsch nlatee are entitled "VOR-1" and heve
the word Allentown twice in proximity thereto, it is entirely possible
thet haste, poor lighting, or other factors might have caused the pllots
to select the wrong approach plate for the approach they were conducting,
Tous, when the sircraft was cleared for the approach and erroneously
descended to 1,600 feet m.s.l., there was inedequate terrain clearance, and
the ensuing accident was inevitabie.
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Honorable John H. Shaffer

In light of the foregoing, it 1s the cpinion cf the National
Transportation Safety Board that some method must be instituted to
preciude, insofexr as possible, selection of the improper instrument
approach nlate, To this end. the Board recommends tuat yow Administration:

1. Require some conspicuous end dlstinctive merkings to be
affived to the Allentown approach plates to ensable pilots to
jdentify the proper plate quickly snd pesitively. The words
"CAUTTON--VERLIFY PROPER APFROACH" or similar phraseclogy may
te appropriate,

2, Promptly review all instrument apprcach rlates to determice
instanses of potential approach plate misideniifications in
other locativus, and if fournd, institute the same remedial
action,

3. As an ipterim measure, notify the public of thie potentiol
hazerd by whatevar means you deem most expeditious and effective.

Members of cur Buresu of Aviation Safety will be avallable for
ccnsultation in this matter if deslred.

This recommendation will be released to the public ox the issue date
shown ebove, No public dissemination of the contents of this document
ghould be made prior to thet date,

Reed, Chairnan; Laurel, Meidems, Thayer, and Burgess, Members,

concwired in the abcove recommendetions,
Wl Afﬁ—a

John H., Reed
Chairman




DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISYRATION
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WASHINGTON, D.C. 209>
cozY

26 NOV 1971

Honorable John H, Reed mnwmu?;am

Chairman, Naticnal Transportation dafety Bosnd
Depaxrtment of Trensportation
Washington, D, C, 20531

Dear Mr. Chairman:

This is in respouse to your Sefety Recommondations A-T1-6( through 62
dated 17 Rovembsr 197). concerning a Mopmouth Air Lines accldent in the
vicinity of Alleatown, Penunsylvania,

The conditions c¢ited in your recommendaticns have been raviewed, Besed
on available informetion, we do not consider that thay WR approsach
plates wers & cootributing fector in this acu'dent nor d9 we onnsaider
that the recommended actions are appropriaste,

The Board has tased their reconmendations on the premisa that the pilot
may have selected the wrang VOR approach plate due to some similsrity
between the sirport names, haste cn the part of tie ovew, or poor
lighting.

Our review of the ATC recordings indicate that the pilot was fully aware
of his position, the navigation facilities he was utilizing and that he
was familiar vith the Jdestination airport. The pilot reported thet he
would utilize the Bast Texas VOR 030° redfel to rejort his position

12 miles north of the Allentowm WK, He also reported that he wented a
VOR approach to the south of the airport. He was subsequently leared
for the WR approech, to land on runvay 6 with instructions to report at
the VOR inbound. In order to make & VOR app.cach utilizing either
approach plate, a pilot must procesed 4o the WOR by airways at MEA and
oxecute & procedure turn, since RADAR is not availisile and ¢ strnight-in
without & procedure turn 1s not authorired, If the pilot selected the
wrong uspproach chart, he would be raguired to make & procedure turn on
the 284° redial; and tne crash site which was approximately 5 miles
noxth of the Allentown VOB does not substantiate this theory.

In viev of the pilot's volce transmissions aud the location of the
crash site, we do not believe that he utilined the incorrect ohnrt,
that he was planning hia approach in haste, »r that he was having
any cockpit alfficulties.
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In summery, this was a routine, schedulsd alr taxi operation. Tiae pllet
flew regularly into the Allentoim, Bethlehem-Faston Alrport and was
familiar with the route and airport environments; therefore, the
informatiou available to the FAA dos3 not support: the action recommended
by the Board,

Sincerely,

(signed) Jack
J. H. Shaffer
Administraior




