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The Sud Caravelle 3 &6

by Kenneth G. Munson

The remarkable cleanness of the Caravelle's design is well demonstrated by this excellent photograph.

Probably the most well-worn of all aviation clichés is
which declares that, if an aeroplane looks
, then it is right. This sentiment, admirable

practice, but there will be few—and not

a_ Frenchman—who will deny that it
applies well and truly (0 the Sud-Aviation Caravele
one of the most aesthetically appealing acroplanes
ever 1o leave a drawing board. . Morcover, this
aeroplane’s looks are matched by an equally happy
choice of name, for the caravels of the 15th and 16th
ng the most attractive and suc-
cessful merchant vessels of their time,

A convenient starting point for the Caravelle story
is 12th October 1951, on which date the Comité du
Matériel Civil, a body of government and airline
representatives appointed by the Secrétariat-Général
a I'Aviation Civile et Commerciale, g
aviation _industry its first positive
official interest in the evolution of a nationally
designed and built urbine-povered airiner. Design
studies for sircrft n this caiegory had beén und
taken since 1946 by the leading Frenc
aircraft manufacturing urx.mml\um\ Dot o imanc
reasons none of these had reached the stage of actual
Mot of the proposals favoured a pure
although Breguet had drawn up, under
the collective designation Br. 978, projects for both
turbojet and turboprop types; among these was one
for an Atar-powered tri-jet to be developed in associa-
tion with the SNCA du Nord. At Hurel-Dubois,

(Photo: Air France)

designs were considered using a fuselage and high
mounted narrow wing basically similar to those which
appearcd later in the H.D31 and H.D 32, Proposals
from the SNCA. du Sud-Ouest included the 5.0.60,
cmploying two Roll-Royce Avon R.A.7 engines as
the main installation, augmented by two smaller

Iulhmm a Marborés as auxiliaries. At the S!
, the design team under Pierre Satre
of designs under the group desig-
hation X-200 o X-210; and it was one of the X-210
projects, employing a trio of SNECMA Atar engine:
that was ultimately to form the basis for the Caravelle.
The formal specification issued on 6th November
1951 by the Direction Technique et Industrielle called
for an aircrat capable of flying stage engths of up to
2,000 km. (1,243 miles) at block speeds in excess of
mn km h (373 mph, with 55-65 passengers and
0 kg. (2,205 Ib.) of freight or baggage, a total

The 01 prototype. bearing a mixed Sud-Aviation/ Air France
livery for demonstration purposes

oto: Secrétariat d'Etat & I'Air)
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Air France acceptance rials at Bastia ncluded landings with
te. The aircraft de

A twin-jet formula, but at that time

most_powerful domestic jet engine

the required performance; a sultable
powerplant would have 10 be sought clsewhere

navian Airiines System Caravelle 1 VKL«

Accordingly, in a progress report issued on 28t
he

the conlending designs t0-8 short It of thres
ngined Avon/Marboré 5.0.60, the twi
Hure Bubors project, and the Sud-Est
Enquiries having revealed that Rolls-Royce could
now promise a developed Avon, the R.A. 16, to deliver
more th; b. of thrust, the Comité requested
the SNCASE 10 re-submit the X-210 as a twin-Avon
design for comparison with the other two finalst,
‘The X-210's origination as a three-engined design.
which had necessiated the installation of the third
engine along the centre-line, had clearly indicated the
rear of the fuselage as the ideal location for the entire
powerplant, and the advantages of such a layout were
such that the SNCASE saw no reason to alter this
basic configuration when re-vamping the design to
take a pair of Avon engines. These advantages have
frequently and at great
e been adopted by more than a
2s the world over. The major
acrodynamic_benefits are twofold: that longitudinal
stability is affected little by changes of thrust, and that
the fullest efficiency can be extracted from a com-
pletely unhampered wing. engine pods them-
selves are interchangeable and more acocssible for
servicing; their location at the rear of the aircraft
improves intake effciency, and fie risk i substantially
reduced because they are physically far removed fra
the fuel tanks.  Finally—and this has been an impor-
tant ingredient in the Caravelle’s sustained passenger
appeal—the cabin noise level is much lower than it
would be if the engines were mounted on the wing
The revised X.210 design ith twin, Avons was
CC 195

notification_ that
February 1953 work commenced on the construction
of two fying prototypes

1
which was confrmed by C
The Aeropiane. now abandoned. ts X' siatvs and
became the $,E.210
20 months, work_on the completion of the
|m»umm~ contintied at Toulouse. A 350,000 cu. ft
igue tank was specially built by the Etablissement
Adtonautique. de Toulowe 1o test the Caravelle
airframe to destruction. The extensive application of
nciples was a prominent feature of the
Caravelle's esign, a factor more than usually desirable
in an aeroplane intended for intensive operation on
high frequency schedules over short and medium stag
lengths, . Air France attached technical and fight
pesonnel o st the SudEst team, and o sub
stantial measure of co-operation was also given by the
British aircraft industr bly by Rolls-Royce and
de Havilland. The latier company made available
much data arising from its own experiences in
ying the Comet 1, one reult of which
the elle has an identical nose secti
and  very similar flight deck layout to the B
airliner
On 2lst April 1955 the first fiying Jrotour
F-WHHH (¢/n. 01), was rolled out n ground
8 and taxiing trials, The maiden Night, Jasting
on 27th May with Pierre Nadot,
NC André
and

flight engincer. Within th
cleven months, F-WHHH had flown 411 hours in 173




The first Caravelle sold 10 a non-European customer was c/n. 10 to Varig.

flights to complete its certification programme
before being handed over o Air France crews for
proving trials at the beginning of May 1956.

ench flag carrier had placed an
February 1956 for 12 aircraft,
further i2.) One lan in the proving programme
comprised two_return flights between Orly and
Casablanca on 28th August, all four trips being flown
on a single engine. The second prototype.
(¢/n. 02), had meanwhile made its maiden flight on
6th May 1956, flown by Nadot with Léopold Galy as
co-pilot. Both prototypes were nmwnd by 10,000
Ib.s.t. (4,536 kgp.) Avon R.A.26 e

“The Caravelie 1, with Avon 23 urbojets and 2
fractionally longer nose than the prototypes (to
a weather radar installation), entered pr
in 1956
Ouest concerns amal
as the Caravelle wa
i was retaine nch certificatior
Caravele T was granied on 2nd Aprl 159%, whith
.m‘ulwm«rkuhhuhandmgmunhn 1 (F-BHRA)
ugh the first actual delivery had
aken piace a Tortnight carlir, on 19t March, with
F-BHRB (¢/n. 2). The third Caravelle I, LN-KLH,
delivered on 10th April, was the first for Scandic
nes System, which had ordered six (with
nother 19) on 28th June 1957

wvelle s, five w

o SAS.;

2

options on
first nine
other four.

delivered on 16th September 1959.
order had been placed aftr the second prototype
Caravelle had completed a 31,000-mile sales demon-
stration tour of North and South America between
16th Apel and 250t Jaa 1957, Ooly the

to Toulouse after this exhaust;
fing with. the signing of the contract with
SAS, FBHHI leit again to show its paces in
Scandinavia.

In fact, the Scandinavian airline had the distinction
of becoming the first operator to put the Caravelle
into regular route service. he 02 was hired from
Sud-Aviation (o initiate a training programme which
started on Ist March 1959, and on 26th April the
first S.AS. Caravelle services, to the Middle East,
were inaugurated. rance was quick to mll(m
s, introducing ts Caravelles on the Paris-Istanbul

“French civil aircraft are normally allotted registrations com:
mencing E-Wunil ey avecomplted certcaron, ias
Thereafrer, t cases, the Teplaces the W: ths,

FAWHNH hecame F-BRHN after 24,55

(Photo: Sud-Aviation)

route on 6th May

granting of F.AA. type
ed the way for Varig to
commence the first American services with the air-
craft on 7th December 1959.
Production of the Caravelle I ceased with ¢/n. 20,
the nineteenth aircraft having been reserved as
prototype for the Series 111 (and, later, the Series VI).
ts place was taken on the production line by the
Caravelle 1A, powered by Avon S22A (526) engincs
of similar power but otherwise virtually identic
appearance and performance to the  inital model,
The first Caravelle 1A, ¢/n. 21, was OH-LEA, the
first of three for Finnair, dliveréd o 18th February
1960 and entering service on the Helsinki-Stockholm
route on Ist Apri
The first major development of the Caravelle was
the Serics Il 2  designated because it was powered
by the e development of the civil R.A.29

The frst Caravele 14, ¢ seen bearing temporary French
SEWIAR Slere dlhvery o fimair oy )

010 Sud-Aviation)

Carave

undergoing repair after a collision
1960,

Algeé
e Sampe Srtimé e orty

(Photo: Sud-Aviation)




One of the more distinctive Caravelle liveries: CN-CCV (c/n. 32) of Royal Air Maroc

G
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HBICX Chur, o Caravelle L4111 leased by
45 taking o1 from London Heath
(Photo.

Swissair from

“Alasdair Macdonald)

Avon, the 11,400 Ib.s.t. Mk. 527. Completed as the
Series 111 prototype, F-WJAQ, ¢/n. 19 flew for the
frst time on 3oth December 1959, ‘The first produc.
tion Caravelle 111 was c/n. 33, but the first actual
delivery was made on 29th A.ml 1960 with c/n. 35
EDAXA, first of 14 aircraft ordered by Alitalia, who
put the type into service Rome-L. omlun on 23rd Mat
This and three other
comverted into Seres VIN's
of the latter version the Italian carrier now has the
second largest Caravelle fleet in current operation.
All Caravelle 1/IA’s (except c/n. 14) were converted
during 1960-61 1o Series 111 standard, and the Series
U remains i production alongside th later varians.

One 1l aireraft, ¢ was delivered to
Gencral Eleciic ‘on 35th iy 1960, and. e -engi
With 16,100 1b.5.t. CI805-23C turbofans as NAJIGE

Santa Maria, prototype for a proposed Caravelle V11
In its re-engined form this aircraft flew for the first
time on 29th December 1960. Four aircraft (c/ns. 128,
30, 132 and 134) were begun as Series VII's, and
September 1961 T.W.A. ordered twenty of this

The first fan-engined Caravelle (c/n.
tration ai N42OGE and re-engining with C

i

'C1805-23¢

£2) shown (wbove ight)inariginal Series 111 form as F-WIAM,
S by General Elec

(Photo: Sud-Aviation)

version; but this order was subsequently cancelled i
favour of the DC-9 and the four aircraft mentioned
were eventually completed as Series VI-N's.

By the end of 1960, one hundred and five Caravelles
of all kinds had been ordered by an ever increasing
list of airl n almost every part of the world.
This was still lttle more than haif-way to the estimated
break-even sales figure, but still represented an
immensely encouraging response both for Sud-
Aviation and for the French aviation industry as a
whole.  Apart from the Caravelle’s handsome lines
and undoubled passenger appeal, it was. the first
short-haul jet on the market and its performance was
economicaily at s the order list conti
1o grow, an increasing number of customers began
to demand the Caravelle Series VI, which from 1961
became the major production model. With a marked
boost in performance brought about by the employ-

active.

and (below) afier
(Photos: Sud- Aviation




Close-ups: (above) the rear air stairs of a Caravelle Il and
(bclow) he Caravelle's main anding gear- (Photost Al France)

ment of still more powerful Avo was available
form. with noise-suppressed Avon
I as the Series VI-R with reverse-thrust Avon
Prototype for the series VI-N was ¢/n. 19,
F-WJAQ, re-flown in its new form on 10th Septembes
1960, A separate prototype for the VIR, c/n. 62
F-WJAP, was flown on 6th February 1961
The first and Hhum customer for the Series VI-R
was United which had ordered
20 of this version on h ‘ebruary
presented the largest s rder so far placed for
any Caravelle variant, and was the more noteworthy
for having come from a U.S. operator. More than
two hundred refinements were embodied in_the
avelle VIR in order 1o conform 1o American
aviation requirements. Most of these were detail
ges; outwardly, the chie visible modifications
were the bulged roof over the crew cabin, a modified
windscreen of greater area, and triple-section spoilers
on each wing trailing edge. Both versions of the
Caravelle VI have the main structures and landing
gear reinforced in order to reap full benefit from the
Gutra thrust of their higher-powercd “Avon cagincs
The first production Series VI-N (c/n. 64 00-SRA)was
delivered (o Sabena on 20th January 1961, two ays
after the fist VI-R (c/n. 86 N1001U) was accepted by
Al ices were started respectively by Sabena
(st Nice) on - 1oih e y 1961, and by
United (following F.A.A. type approval of the Seri
VI-R on Sth June) between New York and Chicago
on 14th July

1960,

Since that time the Caravelle VIR has proved
itself second only to the Series I11 in popularity, and
has been ordered by operators in Europe, the Middle
East, North and South America. On 13th May 196
c/n. 141 was assigned to the Groupe de
tériennes Ministérielles of the Armée de
tir as a presidential transport, and has since carried
President de Gaulle and other senior government
officials on many official visits both inside and outside
Europe. terior layout of this aircraft includes
& forward saloon-cum-conference room, with seating
for cight people, and a 38-se
A well deserved (ribute, both 10 the Caravele and
to the design team headed by Pierre Satre, came in
1964 when the famous Crédit Lyonnais banking
raied ts 100t anniversary by esablish-
ing a prize of F150,000 to be awarded annually for
ten years for numnmng contributions 1o French
industry and trade. On dth December 1964, a the
Académie des Sciences, the first of these awards was
accepted representatives of
behalf of the Caravelle. A further la
passed on 20th June 1965 when a new contrac
appropriately from Air France, took the Caravelle
order book past the two hundred mark
part from the separate line of develo
volving the use of turbofan engines, the most signi-
ficant advance in the Caravelle story in recent years
has been the perfection of automatic landing equip-
mei e 01 prototype was the first to be used for
such lrmlw

V. and the U.S. Federal Aviation Agency were
carried out with this aircraft at Toulouse early in
December 1962, using a system based on the Lear 102

(continued on page 10)
The “office” of Indian Airlines' VT-DUM, a Caravelle VI-N
(Photo: Sud-Aviation)
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SUD-AVIATION CARAVELLE IIl,
SE 210-40, I-DAXI “Antares” of Alitalia. This

aircraft was later converted to Caravelle VI-N
configuration.
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SE 210-40, I-DA X ““Antares’’ of Alitalia. This
aircraft was later converted to Caravelle VI-N
configuration.
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painted low on rudder.
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autopilot; comparative trials of Smiths’ Autoland
were carried out with ¢/n. 143 (F-WJSO). The Lear
sysiem was chosen for further d\\clonmuul and was
nstalled in c/n. 136 (F-Bl out the

coniegtion, pesgamm Tor woduclmn Caravelles
During the first nine months of 1964, acceptance trials
were conducted up to Phase 11 weather standards,
certification being granted on 25th September. The
first airline authorised to operate its Caravelles in
secordanice with these standards was Alili, which
introduced the system in the f 1966. Develop-
ment of the Sud-Lear equipment up to Phase THA
weather standards continued during 1965-66; and
carly in 1967, Phase T1IA certification was
Sranted, some Py xhuumd automatic approaches
had been carried out, including 3,500 actual touch
down at 73 dilferent airports, “The st Caravele 10
be delivered new with built-in Sud-Lear Phase TITA
automatic landing equipment was a Series I11 aircraft,
FBNKC (c/n. 211 handed over (0 Air Iner on 24th
February 1967. (Air Inter’s Caravelles, incidentally,
have an all-tourist interior with an a

aximum  passenger capaci

Paris to Marseilles and Lyons, with two aircraft leased
from Air France.)
Up to lst March 1967, Caravelle production (el
2

versions) had been authorised up to 260 aircraft, of
which 225 had already been sold; 213 of these were
already in service with 31 oper ountries.

The order book includes, in .xddumn "o the original
66 Caravelle
velle VIS and 55 Coravelle VER'S. I suc.
cessively improved versions, the Caravelle has now
been in continuous production for more than ten
years. Such a record is nowadays less uncommon than
nce was, but what is remarkable is the extremely
small proportion—less than 5 per cent.—of second-
hand aircraft in operation. The number of Caravelles
lost in eight years of intensiveairline operation through-
out the world is likewise commendably low. More
than half the Caravelles in service have amassed over

The new S.A.S, iery, inoduced in 1966, is shown here on
SEBRF Siéh Viking (Photo: S.A.5)

(Lef)  Amone the largest
Caravelle fleets is that of
Aliaia, whose origtnal gt
of Caravelle 111's (I-DAXE i5
o o ooy ok
Serted 1o VI-N. standard.
(Photo: Sud-Aviation)

T Iternationa, which has four Caravele 11's on legs from

aes these n s Roval Orchid roue ;m». Banghok
5 ol HSTH Setenaned e 2o e 1 London
Heathrow " Phota: Sicphen P. peltz)

ten thousand flying hours api and & aclect few
have reached nearly twice. this figure. Operational
regularity of 97-5 per cont Iy maintaincd, and aversge
load factors are well in excess of 60 per cent. Custor
reaction o the second generation of fan-engined
Caravelle variants seems to indicate that the design
has. insufficient. -builtn stretch 1o remain. fully
competitive in the late 1960s, but the record of the
carlier models speaks for itself —and speaks highly

e, Wi sratiade for assistance. given
e by ML, P Gallard o Ab-Brtain

The author wishes

© Kenneth Munson, 1967.
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(Right) Cln. 141 serves with
e oot Lisns At
ennes  Ministériclles as
presidental and V.1

(B-R “Photo.)

(Below) A Caravelle 111 (c

178) in ihe attractive red and

white livery of Tunis Air.
(Photo: Sud-Aviation)
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en Air-Inter (c/n. 211, upper) and L.T.U. (c/n. 214,
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lesed to Sabens without (Photos: Sud. Aviation)
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Cin.  hegn Operoterts)
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. 118 photographed prior 1o delvry (e Panaic do Basil sl bars s temporary French marksonthe fselge, but has the
“las s Brazilian registration (PP-PDU) on the nosewheel door. Panair ceased operations in 1965, and its Caravelle
i openaed b s i Sk Photo: Sud-Aviation)




A Series VI-N in the colours of Indian Airlines Corporation. (Photo: Sud-Aviation)

Caravelle VI-R
Cin

@ EWMP  Prootype: to Cruzsiro do Sul s PRCIC.

8 NIODIU  Unced Vie do Todoue.

& NI Uniced ville de Conor

B N Unied Vile e Morcle

B NI Unied Vile do For

NIOSU  Uniced Vil de Grenbi

U NIOOSU  Uniced Vil de Somes.

5 NIOOU  Uniced Vil de Coutonces.

53 NIOOSU  Uniced Vil de Rochefor.

34 NI Uniced Vil de Raven

35 NIOIOU  Uniced Vil de Srosbours

W N Shi Ve & o

58 NIOHU  Uniced Vile d s

39 NIOHU  Unived Vi de i

20 NIOISU  United Vil de oimNozaie

100 NIOISU  Uniced Vil de Nontes

10 MO Unied Vile de Conne

103 NIOIBU  Unied Vile d bar

104 N0l Unicd Vile de Lyon

107 ECAR bara oo de Abenz

108 ECAR  lberia Cho

109 ECARK lberia Gronodos F-BLHY (c/n. 136) played an important rdle in certification of

1O ECARL beria Manue d Falle. the Sud-Lear automatic. landing sysiem before becoming the

14 NI Unied Vile de Cotoir. the Sk Lacr. cutomsaric louleg 0 fore

14 Moy Unied ifth Caravelle VIR in the fieet of Ausirian Airlines

Heo W0 Fro s Ao Lame do Siho: WO (Photo: Sud-Aviation)

10 POV Papldo Bl Doming Radiuer de Carvle
Grissiro do Sul Cn.  Regn. Operator(s)

05 SR TAF Domin v

PSR Plurdo Srui erando de Comarge; Crunerodo. 136 FANY  SulbAviaion for Laa Sieger suomadc anding
Sl ane: o Auneian Arines s OE-LCU St

W moh crunredosu W csrTcc  TAPDS

B Ry RSN rercisco Dor de Ava; Cruzeiro 138 N210G Garret. Corporation: opersted by Iberia
o Sul EC e v S8

M PGB Cruero doSul W cccco ARG

formerly it was with Finnair as
(Photo: Sud-Aviation)

Kingdom of Libya Airlines SA-DAB is one of the few Caravelles to have served with two operators,
OHLER




Middle East Airlines| Air Liban Caravelle VI-N on the apron at Beiru. (Photo: M.EA.)

Operator(s)

Crizairo 4o
iberia Amades Vi
iheria uon €

Kingdom of Livya Ailines,

(Let) A Caravlle VIR of Transportes Aérecos Portugucses on
approach af London Heathro

(Photo: Brian M. Service)

(Photo: Cruzeiro do Sul)




SPECIFICATION

(Above) LAN-Chile is one of
rican operators

CNCCO
Series

oto: Sud-Aviacion)

(L) Alhough nordeivred o
Unie Tin

VIR protatype:
operaior’s livery

st sty domed cabin
roof of this Caravelle variant
(Photo: Sud-Aviation)

Powerplant: Two Rol

Royce Avon RA29 axialflow

Wing span
Overal lengeh
Overal height
Gros wing ares
Tailpane span
Main wheel track
Manufacturer's empty weight
Busic operating weight
Maximum take-off weight
Maximum anding weight
Maximum sero-fuel weight
Economical cruising tpesd
33,000 (16,60 m.)
Service Ceiling
Range with maximum paylosd
Take-ofl distance a¢ max. take-off weight

Landing disuance ac max. landing weight

Ses. V1A
10500 I
(4763 kgp.)
iS22 of SaA
526

51,51

Sra. it
11,400 thisc
i e
i sih

Sra. VIR
12600 b
mmm Ly
Wi s3tb G 3

12k 6l in

* Fiftsan Air France sircraf currendy cleared for take-off at 105,822 1. (48000 kg.) with strengthened undercarriage and more powerful braking
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Sabens shieid insignia.

Caravelle VI-N, SE210.64, 0O.SRA of Sabens Belgium World Airlines, 1967

Caravelle I, SEXN0-178, TS-TAR of Tunis Air, 1966, “Caravelle" insignia

Ay I Uy 1 by

TUNIS AIR

Garswale 1, SEDS1, ODADZ of A Livan, 1966 Originally buie or

i eri s o 10 A bon = |

AiR LIBAN TE wicllsiadiat

H

National fag

of Lebanon.

Air Liben iosigas Caravelle VLR, SE0.140, CC-CCO of Lan-Chite, 1967

Centre pages of this Profe.

-

iri ww Garavelle L SEABATL SE.0AG "D Viking” of Scandinavian Al
Sysem.

SONDINAVIAN AIRLINES SYSTEM 596

National flag of Jugosiavia
. ' Caravelle IV-N, SEXO13, YU-AMB “Bled” of Jugoslovenski Aerotransport,
National shilds of Norway, 196
Denmark and Sweden.
s

IUGOSLOVENSKL AERQTRANSPORT.

of Transportes Aéreon

Garavlle VLR, SENBIT, CSTCA G
TAP insignia Poriugueses

o —T ) Nationai g of Portugal

3 TRANSPORTES AEREOS  PORTUGUESES
AR RN RN}

(©) sames GouLoin



