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This report contains the essential items of informstion revelant to

The probable causes and safety messages Yo be derived from this wccident.

§ However, for those hzving a need for_more detailed jnformytian, tho ori-
ginal factual report on the accident is on file in the Washington cffice
of the National Trensgortation Safety Goard. upon request e regort
wiil be reproduced commercialiy at an averaag cost of 124 por poice for
printed matter and 75¢ per page for photograghs, plus postage.  (Miningn

charge $1.00.)

: f Copies of material ordered will be mailed from the washirgton pyzle
ress firm that holds the current contract for comrarvial ruprodecifon of
the Board's public files. Billing is alsc dircet te you Ly Tre ugme tire, :
i
4
i
Orders for this materisl will slsc  ibvalve o $7.00 LT L g H
i
charge by the Board for special service. Ihis Chorge du oo arditinn T ?
3
. . . E
The bill from the commercial reproduction flre,
j Requests for reproduction should be forsardad To the:
i
| NATIOHAL TRANSPURTATION SAFLTY At ‘ j
Office of Generai Minager
i Accident Inquiries & Facorde Sertion
' . Washington, D, O, ZCi71
! . i
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RATICRAL TRANSPORTATION SAFEDY BOARD
WASHINCTCN, D, C, 20991
ALRCRAFL ACCIDIND REFORT

Adorted: Ieeenber 29, 3071
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AT mrymnaieately JT0h e 44, COatoker 2b 1971, Monmeuth Alrlines,

.
fad., srandeler ale taxd Filent o, » Beesh Modeg 9, NOO0MA, croshed
B el iroEivmtely e ‘;,fs- crfarl Tawel o Diee Moutaln durlnp an instpeie
sl Giprarn W Al lentovnefethivhenebaston Alppor., Allentown,
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! ivgafagre wore feially Injuwred, The
Prrealy iwlyred,
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i Tevety Roard Astersinzs that the probeble
it Te pps U arenoe 1o approved approach
et tnkiresant arprouch in instrursnt
fovvrapr Tinde that thers {5 £ Lilpgh degree

s et by Liwe mpd osetunl Inetrumoent

wnb o pweantal in the fatigue of both pilots,
dezietong durloy the approach.
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; IHVESTIGATION

3 Monmouth Airlines, Inc., based at the Monmsuth County Airport,
2 Faymingdale, Wew Jersey, operates numerous scheduled air taxi flights
in Northeastern United States.

Monmouth Alrlines Flight $8& (Monmouth 9%) of October 24, 1971,
originated at Wilker«Barre-Scranton Airport.,, Pennsylvania, and was to
have terminated at the Allentown-Rethlehem-iaston Airport (ABE),

3 Allentown, Pennsylvania. The flight departed Wilkes-Barre-Scranton

1 at 2253 3;/ with two pilots and SiX passengers, on an Instrument Flight )
: Rules (IFR) clearance to the ABE Airport. The routing wes "direct™
to the Allentown VORTAC 2/ t0 maintein 4,000 feet.3/

At 2301, two-way radlo contact wes established between Monmouth 98
and Allentown Approach Control. During this initial radic contact,

4 Menmouth 98 wes given the current weatinsr and altimeter setting and =
i advised that a choice of approaches to the Allentowan ARE Airport wes i
r available. ABG Airport has facilities for both a VOR and 113 y approach. '
: Monmouth 98 requested a Vor approach. The flight then wes instructed ¥

by Allentowr Approach Control to report when it was 12 miles nortn of 3

the Allentown R,

At 2305, Monmouth 98 advised that the IME aboard the sirsraft wes
not working too well and that it would be recessary to use the 030° ;
radial of the Fast Texas VOR to establish a position 12 :uides north of {
the Allentown VORTAC, Allentown Approach Control then asked Monmouth 98,
“"how far out do you think you we?" Monmouth 98 replied that it was
estimating Allentown in about 6 minutes. At 2307, upon receiving the
flight's position estimate, Allentown Approach Control 'cleared Monmouth
98 for a VCR approach to a landing on Runway 6. Monmouth 98 was requested
to report wiuen inbound over the Allentown WOR. Monmouth 93 acknowledged
.the clearance, This wes the last known radio contact with the flight.

N IPUITE WS

1 The wreckage of Flight 98 was locate3 about on the 360° radial of
' the AHE VORTAC, on the ridge of Blue Mountain near lztitude 40" 48* Lo"
N. and longitude 75° 29" 45" W. he terrain elevation of the accident
site is approximately 1,540 feet. DTlue Mountain is @ rolling ridge With
ridge top elevation varying between 1,500 and 1,600 feet. The ridge runs

1/ All times herein are eastern daylight based on the 2k-hour clock.

2/ VORTAC = A colacated Very High Frequsncy OMNI Range Station %voR) and
Tactical Air Navigation aid, These facilities are capsble 0f providins
distance infcrmation as well as azimuth to sircraft having distance !
measuring equipment (D¥ME) on board. .

_3_/AII altitude and terrain elevations are mean sea level.
Lk/ 118 - Instrument landing System
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in & gecerally east-west direction and is located 11 miles north of the
ABE Airport and 5 1/2 miles north of the Allentown VORT.CZ,

Broken tree limbs and various aircraft components, including the
outboard sections of both wings, portions of the horizontsal tail our-
faces, and the right engine, were distributed fer 370 feet along o yeth

of 180° magnetic.

Impact and fire damage precluded relicble dveumentatica of the
operation of any cockpit inmstruments except a clock and one of twa aitis
eters. The damaged cloek was stopped at 1l:ibk,

A laboratory examination of the a.tipeter dicclosed a éetting of
30.02. Severe internal damage precluded a determination of prelzpact

operating capability.

The altimeter setting that was transmitted to the crew during the
approach wes 30.05,

The horizontal stabilizer wa: set between 2,62° and 2.87° leading
edge up and the larding flaps were extended 66 perecnt. These getlinss
were compatible with an instrument approach contiguratlion.

There was no evidence of a preimpaet malfunetion of the alrfmse,
powerplants, or assvclated couponents,

The powerplants, airfrane, and associaled comprrents rovenltod
nothing that would have contributed to nechanienl malfunciion price 2
impact., A1) electronic nevigationsl eguiprent and fnstrusentation wag
daraged by fire to the exteont that wmeaningful deteeminution of profepast

operating conditicna, fregaencies, or GMUT hearing scleotur autiing:
couwld not be made.

The maintenance records indicated tlat the airerafs had bLeen aalne
tained in accordance with Federal Aviation Regulntions ond ccsyany
procedures and reguirements.

Reported weather conditions at the Allentown ABE Alrport nt 025/,
ou October 2, 1971, were: ceattered clouds at %X lect, mogisured coliing
800 feet, overcast, visibility 5 miles, light rain und fog, tesperuturc

re bl be,e WY f

59°, dew point 59°, wind 0%0° at 12 knots, altimcter setiing 30,00,
The Allentown ARE Adrport ls located on the north alde of the wri.celty
metropolitan complex of Allentown, Bethivhem, and kasten, Pennsylvanis,
Tre Allentown Queen City Municipal Airport iz located south of the cltles.
The Queen City Municipal Alrport is elose Lo the AR Alrport, and
has & VOR-1 apprcach plate with pecullar sismilarity to the ANE VoRil-1 eyproach
plate. The Queen City VOR-1 approach utillzes th: tast Texas VR faciliivy
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Had the correct procedure been followed, there would have been
several opzortunities for the crew to become aware of an altimeter
misreading or the unintertional use of the wrong approach chart.

The Board also considered the possibility ¢f erroneous station
passage depiction by the VGR course indication needle. It is realized
that if needle fluctuatica occurred it could be interpreted as station
passage. However, since impact occurred some 5 1/2 miles from the
VORTAC, the "to-from" feature of the VOR receiver instrubentation 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 a meaning-
ful determination of the VOR receivers' finctional operating capabilities
or other evidence that would support a W& course indicator malfunction.

PROBABLE (AUSE

The National Transportation Safety Board determines that the prabable
cause of this accident was the pilot's nonadherence to approved approach
procedures for execubing a nonprecision instrument approach in instrument
flight conditions. The Board further finds that there 1S a high degrce
of probability that the extensive on-duty time and actual instrument
flight time prior to this accident resulted in the fatigue of

r es r pilote,
and affected their judgment and decisions during the ayppruach.

RECOMMENDATTONE

The Board recommended that the Federal Aviation Administration:

{2) Require scme conspicuous and distinctive marking to he
affixed to the Allentown approech plates to enable pilots
to identify the proper plate quickly and positively. The
words "CAUTION -- VERIFY PROPER APPRCACH" or similar
phraseology may be appropriate.

(2) Promptly review all instrument approach plates to determine
instances of potential approach plate wisidentifications
in other locations, and 1f found, inscitute the same remedial
action,

(3) As an interim weasure, notify the puviic cf this potential
hazard by whatever means you deem most expeditious and
effective.
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See Attachment € for detailed information regarding

recommendations and the FAA's reply.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD:

/8] JOHN H. KEED

SN e 1o e e o el rmm Ly g, P AL L

the Board'e

Chairman

fa/ OSCAR M. LAURKL

Member

/s/ FRANCIS H. McADAMS

Member
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t {8/ LQUIS M. THAYER S 3
Member -
/8/  JQABEL A. BURGESS
Member -
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Attachment A

CREW_HISTORY

i i e it

Captain Richard S. Ricotta, aged 28, held Airline Transport Filot

q certificate number 1736863. His first-class nedical certificate, with

no limitations, was dated June 30, 1970. & first-class medical certi-

ficate is valid for 12 months from the dete of issue for the exercice

%3 of commercial pilot privileges.

J Captain Fiicotta completed his Federal Avtation Administration (FAA)

& competency check to pilot a Beech 99 aircraft under IFR conditions oOn

¢ October 7, 1971. i

i

: i The copilot, James Richard Crawford, aged 25, held Commercial.

B Pilot's certificate number 1669226, with flight instructor, instrument,

o single- and multiengine land, and rotocraft ratings. Mr. Crawford held

a current first-class FA4 medical certificate, with no limitaticns, [

i dated February 25, 1971. §

& Copilot Crawford was regularly employed Ly the Bew York City Police :
Department as a helicopter pilot. His association with Monmouth Airlines ?
included voluntary flying as a copilot on an infrequent basis. At the 1

;

time of the accident it was the policy of Monmouth Airlines to use co-
pilots who agreed to fly for the experience without other compensaticn.
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ATTACJIMENT C

UNITED STATES (F AMERICA

- NATIONAL TRANSPORTATION SAFETY BOARD
;‘ ;,_ . WASHINGTON, DC.

{SSUED: November 17, 1971

Adopted by the NATIONAL TRANSPORTATION SAFETY BOAR
B at its office in Washington, D. C.
Z : on the 3rd day of Kovember 1971.

B b i i R

1
3 FORWARDED TO: ) u
1 Honorable John H. Shaffer ) -
iz Administrator ) 5
e Federal Aviation Administration ) '
Washington, D. C. 20591 % :
f I ’
b s
& SAFETY RECOMMENDATIOH A~71-6N_thru 62

On October 24, 1971, an aircraft crashed while executing & VOR instrument
approach to the Bethlehem-Easton Airport, Allentown, Pennslyvania, Thia
accident resulted in four fatalities and four serious injuriea, Preliminary
investigation of the accident and a review of the VOR aprreach procedurea

; for the Allentown area indicate that the VOR approach plates may have heun
4 a factor in this accident.

S

The aircraft crashed 10 miles north of the airport and 4 miles morih i
of the Allentown VOR at en altitude of 1,600 feet rean sea jevel (m.a.l.). 1
In en attempt to ascertain why the aircraft was at that aleitude, al thst
point, the VOR appronch plates were reviewved closely, It was noted that
1,600 feet ms.l. is the low statisn altitude for the Allentcwn VOR
approach to the Queen City Municipal Alrport, utilizing the Esst Texes Vik,
The VOR approach to the Dethlechem-Eaunton Airport, using the Allentown VOR,
has a low station altitude of 2,200 feet m.s.1.

Since both instrument approach plates are sutitled "VCRI amt have
the word Allentown twice in proximity thereto, it iz enttrcly possible
that haste, poor lignting, wr other factore might have caused the piizts
to select the wrong approach plate for the approach they wors econdusting,
Thus, when the aircraft was cleared for the sppressh snd srronsousiy
descended to 1,600 feet m.s.1., there was ipadegquaie terraln closrance, apd )
the ensuing accident was ipevitadle, i
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. 1
_ Honorable Johu H. fhaffer ¥
P In light of-the foregoing, 3 fer Gavhorad
Transportetion Salety Board thas SV SRS S PR P . 3¢
preclude, fnscfar ss poigitle, &em”‘ RO TR Lea, Yl LEAT skt
approach plate, To this end, the Board radsgetals Wat pow Swtid SETEEL L RS
1. Regquire some eosspituoud sed Siaiii2tile m.‘m:..:;._gs i B
affixed to the Allentaown &3Lro ned te o wiomkle 3Rtk ¥
fdzatily the projer plete g erly G psit: m—,;‘ Tha wLPid
SCAUT Ji--VERIPY PROTEN APINGANRY or sbalas jrreseciosy sg : j
be appropriote, : :
.
Z. Proaptly review all i ESed T Batadwlike
inatances of otzntiad &) *f.z.m,. ok wli !
otheyr Joeationg, ok 30 ¥ouad, pie: T fiad
anticti. '
Je AR S8 IEterin Ewaxerm, Rotifp bR paaty
haiasd by whAlorsy Sedba §ow Dodon Sedb e el
Mesbars of (onf Warvay of Bviati-g Fefery wink b meailedle T
- eohsultation fo Shig saltap Y Areiiody
"1'01&- r""'v i LAt vl x:'; B ‘,’“‘J‘zr.'b‘."ir—‘- E T &«S--;Jﬁ-f: A N
ghowms mbovs, Mo pebile Alapeslaatios of e wwteste T thea fown
aheadid e wnle prlow 1o LBt deco.
B, C2biroendty 5&%"4&'@1. 'h’ﬁ-f! e, Thoopvi, Rt Med ok, PR e¥ R, 3
sohearTel Iy ‘!,_w kv gwe. BT e s
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DEPAFTMENT UF TRAWIPORYATION
PEDFLAL AVRIY Aainmnt BTN

WAtARGYON, RC MR

‘ ’ O'H(IO!‘
Toistit %% F D% B, Beod . L . THE ADMINISTRATON
Chmd s, Batowel Tresorortat ton Dmfety Soemd
Fwpa s 58 Pl sk
SR, P. €, el

oy #r. Thelveasy

Wis La f2 wespende ¢o yeur Safely Secomsendations A-T1.50 through 620
bl 17 Bowade LT, owiariing & Xorenoth &’r Lirwa aechme:nt in the
SRRV E of Allsmioen, FerAiYWiS. :

Mo comdisions 2itel I Four we{ammﬁumn nave been reviewed, Poseq
ooy el iakle AParmsslon, we 4o Y ponslder thal the VOR sppmach

P ider wepe @ omtyitsling Tasted Lo this mecldént por do ve conalder

ek LA Pediddenrided Rbiond ke o poprinte,

g Mowpd Bad besed Stelp recossendations on the prerisze that the pilot
sy vl wmierted M owrewsy VW & priaca plate due ta sove sirllarity
Bt wmes M 61,7y mme e, Daste onn Lthe rart of the drew, oo nIoT

P ‘1-%'—%3

el teeie g of e AT moorliingd indtlonts that the pllot was fully avare

CwP BTE poaiSies, The ravigatiom Facilities he was utillzing and that he

wen FamilIAY with \he Aeciloatine &‘r;nrt. The pllot reperted that he
wined Wt iLiee TZo wast Traws WOR 5T padial ta report his poslition

1F micew stk of 2 B lentown WOH, ‘% a;aa reported that he wanted a
VR wrypeaess 10 G g ootn of e mirpart.  le was subsequently cleared
For <us A8 aprpowsh, %5 Sand of runwsy O vith {nstructiona to report ot
4 TR tabeommd,.  la upder o wses 8 VOR spproacn utilizing elther
Rev#Ath PIRTE, & Bilot weel procesd $0 the YOR by sirways at MPA and
agseole & pReowisee fars, wigte BATAR i¢ not amailsble and e etralght-in
$htirmt & pfuwiven fumm §8 not authorized, I the pllot selected the
L aoir ) &“*’qf’a&-th stard, ba world s regulrsd to mmke a procedure turn on
the o rutimi, and b crash aive which vas spproxtuately 5 milas
ik of Yhw Elisctown FEH doep not suliptantiste thls theory.

To ctew o W piiet'e votes tPnmnaniselong and the lceation of the
eEnol ¢ifte, v 3> nck belisva 1labl he utliized the {ncorrect chart,
taml be was poasning Ris svproach in haste, or that he wan having
sy oy S AlfliTwitien,
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. In summary, this was a routine, scheduled alr taxl operation. The plloi
- flew regularly into the Allentown, Bethlehem-Baston Airport and -was
' Pamiliar with the route and alrport environmentz; therefore, the
informavicn available to the FAA does not support the sction recommended
by the Board.
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- Bincerely,

Lt Ry

{slgned) Jack _ . §
J. H, Shaffer
Administrator
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