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INTRODUCTION

e story of aviation is a continuing narrative of
ankinds personal courage, skill and determination to
aster an element into which he first launched himself
ust seventy years ago, a machine which would

‘thereafter — he hoped — centinue to support him in
. that element. It goes without saying that man‘s whole
" outlook has changed towards his flying vehicle, from

the plavthing of the adventurous few to the harbinger
of mass destructicon or the world— ranging airliner of
the peaceful traveller.

Flying, being an unnatural form of human
locomotion, arouses natural human fear. Even those
who love flying, either as pilots or as passengers, do
so partly because they have conquered fear.

The history of aviation is not only or chiefly
about aeroplanes. It concerns people too, the people
who, in their many different Jjobs, have made the
airlines work and the people who, for sixty vears,
have taken their courage in beth hands and decided to
fly. In the pages which follow, what the reader will
find amounts to a social history of aviaticon, an
account of the ways in which flying has ministered to
human needs, whims and follies.

In the present age of technically superb yet
scouless’ aircraft, where flying — for a majority of
the present generation — has become a packaged,
effortless, even boring mode of travel; perhaps this
evocation of the age of ‘real’ flying will give an
insight to those who have never been priviliged to
mount the air in a “real’” aeroplane.

Every attempt has been made to present a fair
and balanced picture and despite the very uneven
nature of the evidence, to look at the world as a

whole.
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AIRSHIPS ~ DIRGIBLES

Today; aeroplanes leave either side of the ocean
every few minutes from 0001 to 2400 hrs to cross the
Atlantic, carrying passengers, post and freight.
However, this trans—oceanic transport first began a
good 20 years after the end of the 2nd World KHar.
Previously aeroplanes were unable to make direct
flights from coast to coast, although Zeppelins with
passengers, post and freight were operating scheduled
services to South America and other long—distance
routes 20 vears earlier.

If one traces the history of the Zeppelin
further back, one finds that as early as 1903, the
Wworld’s first Airline, the Deutsche
Luf tschiffahrts—Aktien—Gesellschaft (German Airship
Traffic Company)}), was founded by Graf Ferdinand wvon
Zeppelin. By the outbreak of the First World War on
21 July 1914, the airline had made 1,588 journeys with
7 Zeppelins, carrving a total of 34,000 passengers
Wwithout accident. Even in those davese, a3 steward was
provided for the 24 passengers on board, to serve
meals and good wine. All this was accommodated in one
long cabin, with comfortable chairs and tables placed
next to windows, which in those dayes could be ocpened!.

Aeroplanes could then carry only 2 passengers in the
fuselage and & S hour journey was the record, while
Zeppelin flights could take 10 hours. From the
ocbservation windows, passengers on sight—-seeing trips
could enjoy fine scenery in comfort : the aircraft
generally flew at an altitude of =about 183m (&00 ftl
so details could easily be seen with the naked eyve.

The first World War brought rapid development
of boeth aeroplane and Zeppelins : from the original
‘fine—weather airship” an “all-weather craft’ was
developed. Graf Zeppelin died in March 1917, the war
by means having suited his plans, for in 1916 he had
proposed the building of large Zeppelins fTor
trans—oceanic service.

LE 127 GRAF ZEPPLELIN

The LE 127 Graf Zeppelin had come into being in
Friedrichshafen, an experimental long—distance craft
which could accommodate 20 passengers in double cabins
{of ten 4 more passengers were carried in the officers
quar ters) . A handsome saloon served as & lounge and
dining room, where, as in the cabins, the windows
could be opened. &t the rear of the passenger
accommodation were bathrooms and lavatories. The
catering staff, assisted by electricity, provided
passengers with meals comparablie to those served on
bozard a luxury liner. The cost of a single journey
between Rio and Friedrichshafen was fixed at 1,300
Mark (about £75 in 15928), with a3 10 per cent discount

for a return.
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Hindenburg', 1936,




' THE __ HINDENBURG

) The vear 1936 saw great progress with the
Wilding of the new LE 129 Hindenburg. In place of
the earlier experimental craft there now was a dream
ship of 7 million cubic feet — twice as large as the
Graf Zeppelin. The new ship had 4 engines with a
total of 4,200 hp, compared with 2,650 hp of the Graf
Zeppelin. Its cpeed was 83 mph, whereas that of the
Graf was only 75 mph. The passenger accommodation was
Seperate from the control gondola, and was arranged
inside the ship itself.

On the upper deck port side was a dining room
to take 50 passengers in one sitting, together with
i the commander and another officer. The s=tarboard =ide
E Was reached by a wide corridor, and here there was a
splendid lounge which even had a grand pianoc. aAhead of
the lounge was a “quiet—-room’ for reading or writing,
and along both sides was a promenade deck. One could
enjoy the view from here, and the windows could be
apened! . Within the ship were the double cabins for
90 passengers, each with 2 beds, wardrobe, hot and
coeld running water and air conditioning. The cross
gangway formed a roomy staircase hall leading to the
main deck. On the port side were the shower baths and
lavoratories. Beneath the dining room was a large
electrically—equipped kitchen and pantry, which also
connected with the crew and officers dining rooms. an
the starbosard side were a3 bar and smoking room, which
could only be reached through a fireproof door. The
walls of the dining room, lounge. reading room and bar
were lined with Japanese silk and were decorated with
paintings. In the dining room could be seen paintings
of some of the important places on the jJourney .

The crews gquarters were located on both =ides
of the main deck, abaft of the passenger
accommodation, generslly with 4 men to a3 cabin. The
control gondola of the Hindenburg was consider ably
shor ter and comprised of the command cabin, the
navigator's cabin and a small mess. fAiccess to the
main deck was at the rear of the gondols. The
Hindenburg could cover 16,093 km (10,000 miles)
without 3 stop, having 65 tons of diesel cil on board.

The cause of the accident is not known to this
day . The remnants of the ship at Lakehurst were
scrupulously examined, but the many studies carried
out by scientists failed to provide any conclusive
evidence of the cause of the explosion. One thing can
be =aid : had the Hindenburg been filled with Helium
instead of Hydrogen, as originally intended but
refused by the US government, there would have been no
loss of life on 6 May 19237 at Lakehurst. The age of
the dirigable was over, but it influenced passenger
comfort expectations.
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THE DAWN OF AIR TRAVEL

The beginning of heavier—then—air flight is the
story of many men working towards a common goal. AsS
in most combined and international projects, there are
men who stand out because of their advanced thoughts
or brilliant innovations.

First must come the man now regarded as the
‘Father of Aerial Navigation’, the English Baronet Sir
George Cayley (1773-1857). Back in 1804 he built what
is generally regarded as the first successful model
glider. This consisted of little more than a
broomstick to which was mounted a kite—shape monoplane
Wwing: at the aft end of the ‘fuselaqe’” were vertical
and herizontal tail surfaces to provide control. With
thie device he was able to confirm that the principles
of heavier—than—air flight were entirely feasible, and
it was able to demonstrate stable flight over quite
long distances.

The Wright ‘Flyer’ remained the only practical
flving machine for almost four years, to some extent
protected from legitimate develocpment by cthers
throught strict patenting. It s success in achieving
flight did much te blind other would—-be—-designers af
the potentialities of the monoplane, and aircraft
design became firmly established on the path of
biplane configuration for almost thirty years before
the monoplane was universally accepted as the most
efficent.

Notwithstanding the success of the KWrights,
parallel work was during 1209-11 being done by
countless other constructors. The Short brothers had
formed their own company in England to develop the
Wright, Henry and Maurice Farman had commenced design
and construction of their famous biplanes, as had the
Voisin brothers, John é&. Douglas McCurdy had built and
flown his “Silver Dart’ in Canada, and at Rheims on 23
August 1909 thirty—eight aercoplanes congregated st the
first international flying meeting.

Some of the early enthusiaste tried to exploit
the infant aviation for commercial ends; the first
mail was carried by air by = Bleriot monoplane in
Britain on 9 September 1911, and in the U.5.A. a
fortnight later (also by a Bleriot).
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It was to be the military authorities
throughout the world that were to sponser — or at any
rate encourage — the greatest acceleration in aircraft
design. But regardless of the growing capability of
Fhe aeroplane, few military leaders could appreciate
it’s potential other than for reconnaissance purposes.
But the lack of military acceptance was of little
concern to the pioneers. Their aim, from the outset,
had been to give to man the wings of a dove of peace.
Orville Wright was to comment: "...we thought (my
brother and I) that we were introducing into the world
an invention which would make future wars practically
impocssible."

While people of all nations gazed at the
aeroplane in wonder, as daring young men created those
first flights which are the delight of today’s
historians, one nation was quietly building the
biggest military air force in the world. khen the
First World War began, on 4 August 1914, Germany had
approximately 280 aircraft available for use by it s
Army and Navy. Britain and France combined had
slightly more aircraft in military service j; Belgium
had only 24. Significantly, however, the military
potential of the aircraft in German use was, at that
time, superior to that of the machines available to
the Allies. In any event, it was of little importance
to which of the combatant nations an aircraft belonged
at that time. None were very lethel, except to their
cccupants. But this was only at the war’s beginning.
The aeroplane was to demonstrate, very quickly indeed,
that it could — when properly used — prove a military
weapon of the greatest importance.

The return to peace (1919) brought a
determination to exploit aviation for peaceful
pPUrposes. The enormous expense of war had however
exhausted the major nations. Financial resources Were
strictly limited both in national and commercial
exchequers — despite the considerable advances made in
aircraft technology and manufacture during the war

Yyears.

Three other obstacles stood in the way of
commercial air travel, namely the almost total lack of
knowledge of the problems of long distance commercial
route operation, the absence of route—staging
facilities and airports, and the lack of suitable
passenger—carrying aircraft. Aall these difficulties
might only be overcome with the expendi ture of hugh
sums of money — or by the make shift efforts of
enthuiastic private individuals.

It was thus scarcely surprising that the first
post—war commercial aircraft were not more than
thinly—disguised wartime bombers.
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In Britain the famous “de Haviland DH4 and DHS9A
rcraft were pressed into service on the short—haul
Iropean routes (London & Paris) carrving no more than
NO or three passengers in acute discomfort; only
arginally better condition’s were available in the
.arger “Handly Page’ aircraft. The DH4 s were simply
ex—RAF machines with their armament removed and a
~ «£—Seat open rear cockpit, but the DH4A was a genuine
civil conversion with an enclosed Z—-seat passenger
cabin aft of the front cockpit.

Footnote:

% What had been the gunner’ s position in a D.H.4
bl day—bomber, for example, could be provided with seats
) for two passengers, crammed face—to—face in the narrow
fuselage, beneath a celluloid—windowed fuselage lid.

NaVIGAT I ON

The early pilot navigated by looking at the
ground and comparing it with the map. Railway lines,
lakes, coacstlines and rivers were the best nmavigation
ailids, just as they are to the amateur pilot today. as
ranges increased the pilot used & magnetic compass to

steer a course. At night he was lost unless — like
Alcock and Brown, Lindberg, Henshaw and other
long—distance pioneer pilots — he could read the

stars. and in bad weather he was scon lost too. His
only nmnavigation aid then was a handkerchief to wipe
his gogglecsl

In some primative conversions passengers were
advised to dress in leather coats and gauntlets and
suck barley suger, with earplugs "strongly
recommended” , and even hot—water bottles were not
uncommon in Winter.

Engine failures and forced landings were
frequent; one Tlight managed to suffer 11 forced
landings on the short jocurney from Kent in Socuthern
England to Paris.
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With quite large aircraft seating only from 2 to six

- Passengers the cost per seat-mile (a basic yvardstick

for transport aircraft) was inordinately high, and
Passengers almost never flew as routine but only as a
costly once-only experience, or because they wanted to
get into the newspapers. Progress was bound to be
slow and halting, and most of the early services had
to be terminated.

WESTLAND LIMOUSINE 1

Thus, perhaps, the most pressing initial need
of the embryo airlines was to offer their passengers a
Teagonable standard of comfort, and evidence of the
impor tance attached to this need was soon to be seen
in such post—war designs as the Westland Limousine,
and in the restaurant facilities introduced on several
European routes. As its name suggests, the Limousine
was an attempt; by the Westland design staff to
introduce saloon—car comfort as an improvement upon
the often crudely—-furnished converted World War 1
aeroplanes that were the first post—-war entrants into
the field of air transport. The prototype Limousine 1
(K-=126) made its first flight in July 1919.

It was powered by a 275 hp Rolls—Royce Falcon
111 fitted with a circular radiator — an installation
closely resembling that in the Bristol Fighter.
AcCcess was gained via a door on the starboard side.
The interior was arranged with seperate
Wwell—-upholstered armchairs (instead of the wicker
chairs strapped to the floor of the 1920 Handly Page
W10) in two side-by-—-side pairs. The front starboard
seat faced rearward, the other three forward, and
there was a small table in front of the forward seat
on the port side. The pilot occupied the rear
port—side seat, elevated 0.76m (2ft6in) above the
others to enable his head and shoulders to protrude
through = hole in the roof.

The Limousine 1 was kWestland’s first civil
product, and made many demonstration appearances
during its first vear. HWhile doing so it featured in
one of the earliest recorded uses of an aeroplane as =
business executive transport when Robert J Norton,
HWestland”= commercial manager, dictated letters to his
secretary during a flight and had them typed, signed
and ready to post when the Limousine landed.
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LIMOUSINE 11

In DOctober 1919 lWestland completed & prototype
(G - EAJL) of the Limousine 11 — still = 4—seater, but
w1th the Falcon 111 engine fitted with a rectangular
ra@1ator and other structural changes which included a
slightly shorter wing span and an increase in the fin
and rudder areas. Two Limousine 11 were leased to the
Instone Air Line*x in late 1920, They were powered by
300 hp Hispano-Suiza engines and carried their fuel in
tank; beneath the Lower wings, a safety factor to
Permit passengers to smoke in the cabin during a
flight. Instone bBought the two aircraft cutright in
June 1922, and kept them in operation until about a
vear later.

LIMOUSINE 111

Meanwhile, Westland had alsoc produced in 1920
an enlarged, 6—seat Limousine 111, powered by a 450 hp
Napier Lion engine. The prototype was entered in the
1920 Air Ministry Competition to find safe,
comfortable commercisl sircraft to cperate BEurocpesan
services. The Limousine 111 had main-—-wheel braking
and a pair of =mall anti—-noseover wheels ahead of the
main gear: the underwing fuel system, as on the
Instone Limousine 11“s, was retained. The Limousine
111 won the £ 7,500 first prize in the small asroplane
class, but the expected commercial demand did not
materialise and only one other (G —EaAWF) was built.

DE HAVILLAND 18

The first de Havilland type designed from the
outset for airline work was the D.H. 18, whose
prototype (G —-EARL) flew for the firset time in early
1920. This was also Lion—powered (like the other
D.H.“s), had & gross weight of 3,228 kg (7,116 1lb) =and
a cabin seating up to 8 passengers. The pilot
occupied an open cockpit aft of the cabin. The D.H.
18s were retired from airline serwvice in 1923
following & head-on collision with & forman Goliath,
while on its first flight for its new operators the
Instone Alir Line Ltd.
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DE HAVILAND 34

Succe?ding the D.H. 18 was de Havilland’s next
roduction airliner, the D.H. 34. Thic also utilised
Khe reliable Napier Lion ac powerplant, and had cabin
B for up to 9 pacsengers in individual chairs.
The cockpit, however, was moved toc a new position
aheaq ?F the wings, and seated 2 pilots side by side.
Frovision was made to carry a spare engine stowed
athwart the fuselage behind the rear seats; the cabin
door Was shaped so as to permit straight—in loading of
the engine. The propeller shaft protruded through a
hole in the starboard cabin wall which was covered by
a “plate” when no Spare engine was carried.

The first D.H. 24 to fly was on 26 March 13522,
the owner being the Daimler Alrway sk, Operating
economics were not at first of widespread concern, at
least on the continent of Europe, where most of the
early pioneering airlines received substantial
government assistance. In the early post—war yvears
there was much wasteful competition between the small,
struggling British Airlines in the form of unnecessary
route duplication. In 1922 this was regularised by
the allocation of specific routes to particular
airlines. Therafter Instone was alotted the Brussels
and Cologne service while Daimler cperated 3 new
service to Berlin via @amsterdam and either Hanouver or
Hamburg, opened on 20 April 1923. By the time the two
fleets became part of Imperial Alrways in 19249,
Instone had lost one D.H.24 and Daimler three D.H.34°s
in crashes; in 1926 the four Imperial Alrways
SUrvivors were scrapped.

Footnote:

Under the purchasing policy prevalent at the
time the &ir Council ordered seven D.H. 247 =, Four of
the first batch were loaned to Instone Air Line, which
flew its inaugural D.H.34 service to Paris on the same

day as Daimler.
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VICKERS VIMY COMMERCIAL

The first tr i
uly classic British civi d i
: _ ivil asirliner
was the VUickers Vimy Commercial, which was &

= R ke
S?Eh;inéliétierﬂg;féggtaersiUn of the Vimy bomber.
B e e to aoh s after the Armistace, the
NS eve a promenence that by the end
iterally world-wide. First came the
non—stop trans—Atlantic flight by Capt. John Alcock
and Ft. AY thur Whitten—Brown, made in a
specialy-modified standard Eagle-engined Vimy. The
U%my Commercial first flew in 1919. It retained the
wings, powerplant, landing gear and tail assembly of
the_standard Vimy bomber, but the fuselage was an
entirely Nnew structure, of ample propeortions,
accommodatlpg a crew of 2 in open cockpits and 10
passengers inside the cabin. Though not built in large
numbers for commercial operators, it never theless was
the forerunner of a long line of similar Vickers
passenger carriers which continued to give faithful
service for almost Tif teen years.

Footnote:

The most famous Vimy Commerciasl, without doubt,
was "old go—easy® —G-EASI “City of London”. Built for
the &ir Transport Department of S. Instone & Co. and
used to inaugurate Instone’s Croydon—Brussels cervice
on 9 May 1520. It continued in service with Imperial
Airways until scrapped in 1326.

LIORE ET OLIVIER 21

in France, at a competiticon for transpotr t
aircraft staged by the Le 021 (Liore et Olivier) was
awarded the highest marks. It took first place in the
transport class at two meetings during 1927, and two
prototypes, named; ~ Capitaine Firber - and ° ISR
Mouillard “ respectivily, were introduced on Air
Unionsk* Paris—-London route on 20 July 1527. The
second machine wWas refitted with two 430 hp Renault 12
Jaguar twelve—cylinder Vee—type engines. The L? a2l
was flown by a Z2-man CrewW, seated side by s;de in a
communal open cockpit just forward of the wings.

Internal accommmodation was for & passengers in
a forward cabin in the nNose&, which was connected by a
corridor to the 12-passenger main cabin at the rear.
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The first Le 0O
the Le 0211, eQU§;pzzsN?:;UertEd in 1929, to become
0212 main cabin was con a bar and barmanj; the Le
the Campagnie des Uagnns_t?rtedg in collaboration with
restaurant complete i 1ts, into a l12—seat
Le 0213“s were huiltwi;h bar and barman. Ten further
the production aire ough unlike the original pair,
< : raft were not allocated individual

niﬁfiéar;t w;th a2 title of “ le Rayon d“Or “ on the
zquiualantfl,eTag the nose, with its English

0213°s h en Ray “, on the port side. The
Lo o s had a greater span and wing area than the
original Le 021“s and a longer fuselage with a
corresponding increase in the size of the main cabin.
The front cabin was then taken over as an additional
baggage compartment, and the windows in the extreme
nose were ?m1tted. The two—man crew sat in seperate
open cogkp1ts, which were equipped with duel controls.
A1T Union operated these aircraft on Paris—London,
pParis—Lvons—-Marseilles and Paris—Geneva services. ~all
eleven Le 0213°s were passed on to Air FranceX* in
Adugust 1933, and at the end of their commercial career
they had amassed some 20,000 flying hours.

ARGOSY

Upon its formation on 1 April 1924, Imperial
Sirways inherited a fleet which included quite a
number of single—-engined aircraf t. One of its first
actions was to stipulate that ite future acquisitions
should all be multi-engined types 35 an earnest of its
intent to place passenger safety high on its list of
priorities. This policy was first put into practice
in the designs of the de Havilland Hercules and the
ﬁrgosy.(Ref.Ft.Nnte)

The Argosy Was armetrong Whitwor ths first
venture into the commercial transport aircraft market,
and was built exclusively for Imperial ALTWaYS, which
eventually acquired seven. The first of these to fly,
in the spring of 1926, was G —-EBLF, first of an

initial order for three Argosies. It was later named

- City of Glasgow 7. and was delivered to the airline

in the following September. The next two ATrgosy :
sircraft were named - City of Birmingham ¢ and 7 City

of Wellington” -
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Accommodst i :
open cockpit ngtian sisldced side-by—-side seats in an
up to =20 paSaenBErqew?:ﬁN_of 2, and cabin seating for
he rear. & @ toilet and ba sge cSpace at
Emperial ﬁ??wiquMEy 1927 the Argosy inzsgsgatezd
service -— Siluzr_wgnd the world‘s first named air
and the 2 rear paqigg i in which & steward was carried
B eth Tor o bar. ==Enger sests were removed to make

During the first half of

airline took delivery of a second batch of three

ﬁzﬁgféig&'izeze being designated Argosy 11. They were
p i =0 hp. geared Jaguar 1VA engines, also

Handly Pagg Wwing 5}at9 were fitted, and the passenger
accommodatlon was 1ncreased to 28. By 19236 all the
Argosles Were sScrapped, except for one owned by United
Alirways which was used for joy-riding at Blackpool.

the vear 1929 the

Footnote:

_Euyera of aircraft bought aircraft on the basis
of engine performance and make, not by the overall
appearance of the aircraft.

us. BOEING 40

Speed, the one selling factor paramount today
over surface transport, was slow to come to air
transpor t. Parasdoxically, it came at last from the
United States, where passenger transport, plaving
cecond fiddle to the transportaticon of mail by S1T 4
had been relatively slow to develop. The turning
point came in 1327, the year in which the US Post
Of fice Department held a design competition. Boeing
entered an elegant biplane, the Model 40, powered by 3
400 hp Liberty engine. The Post Office purchased the
unreqicstered Model 40 protoliype, but placed no
Prodaction contract. The US government then threw
open =11 mail operations to private epgrat?rs,.
Accordingly , under the design }egdershlp of Ph%l G.
Johnson, Boeing updated the original propoza{ inta the
Model 406, replacing the smoo th woqd—u?neev fuselage
covering with fabric and substituting for the Liber ty

a 420 hp Pratt & Whitney Wasp radial engines. As a
result, the aSerop
elegance, but it was
economically .

lane lost much of ite outward
= more viable product
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There were two mail Compar

and betwee tments in the fuselage
n them was 3 small cabin to seat 2 g

passengers; . :

behind the!wzggqpligi Dicupled an open cockpit well
o = 3 g

Boeing won the CDntrac: the rear mail compartment.

US BOEING 80

asceﬁg EUidenC§d by the modest
ghe~p0?z;tfzifz;n9 capicity of the Model 40 series,
2O i tTIS cide of the transport business

ginning to expand. The extent of this

expanilﬂq encouraqed Boeing to design a new and much
1avger'81—plane primarily for passenger—carryving
and this emerged as the Model 80. It was powereé by
three 410 hp kWasp engines, and the first of four .
examples was flown in early éGugust 1928. The
two—man Ccrew occupied an enclosed cockpit just
behind the nose engine, and the msin cabin

accommodated 12 passengers in the 3—abreast seating
lavout.

incresse in the

UsS BOEING 80A

In 1929 the Model 280 was followed by 10
examples of the Model £0A, an improved version with
Hornet B engines,; increased fuel capicity, modified
fin and rudder contours, and a cabin large encugh to
accommodate 18 passengers. There was = 1.10 cu.m.
{29 Cu.ft) baggage comparv tment beneath the pilot’s
cabin floor. The Modeles 80 and 280A were emploved by
Boeing Air Transpor i, which was set up af ter Boeing
won the US Post Office contract for the Model 407=.

In passengert service, travellers’ comforts were
=t first attended to by male 7 couriers 7, but,
beginning on the Golden Gate—Lake Michigan route,
BaT introduced eight trained nurses as the world’s
first airline stewardesses. The Model 80A° s were in
due course converted to Model S0A-1 standard, this
being 3 mived—trafic {cargosmail and pasaengeré}
lavout. Boeing also built one &—seater Model 226
executive aircraft for the Standard 0il Cnmpang_gf
California, based on the Model S0&. The Model S0
ceries was withdrawn fFrom United (BAT) regular

cervices in 1233, folowing the appearance of the
twin—engined Boelng 247 monoplane.
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SEA — PLANES

Based on a thi
Rt theremrlioTRthoesntury theary of Roger Bacon
any flying vechicle couldae?lal ocean °~ upon which

- - —
notions and experim float’, subsequent
ents for aerial carriages of ten

included =
suppor ted E$ENEZ:2 of man-carrying boat or vessel
2 ver fanciful mes SET

locomotion dreamed wup by its dei?:?egf aerial

M < 2 = =, | -
ngestisavions =nd practicalsesting i:
designers of ;hCCE”tUETP qave promise for future
w‘ter—qu_F* ast, efficent boat hulls for
= surt ace use, and much of the datas and

experience accumulated i
n the
good use when the lese was to be put to

caonsidered.

the later

initisl flyving—-hboat designs were

!hg myriad problems of adapting the airplane to
a mgrltlme use were common to all nation’ s
des13ner5, and each resolved these in his own
fashion. Yet by the close of the 1914-18 war the

flying bua? snd float plane — the twoe prime tYypes af
sgaga1n9 airplanes — were Tirmly established as
viable modes of serial transport. With the coming

of peace thoughts turned logically to the
possibilities of using such aircraft for commerce
and coemmunication. The advantages of a flying boat
included the simple fact that it necded few
facilities for normal flying cperations,; that is, 1t
required no airdrome OY lengthy runways from which
te Tlv. Any reasonably clear sitretch of water would
suffice, and with the bulk of the earth’s surface
comprising waievr the range of operations seemed
restricted only DY the technical capability of
aireraft engines and fuel capacity. Britain, with
her globsl empive, W3S especially aware aof =uch an
application. The dream was of an aerial—-linked
s31l-red” rvoute — the allusion being to =11 ‘pre=1 939
maps of the world which (in Britain) showed all
countries within the British Empire in a red
colouring. Land—based airplanes had yet to attain
any wholly relisble technical_gtatus for such =
global use; and in any Case airdromes éen route to
any overseas tervitory WETYE then najexietent. The
other alternative — the rigid airship = Was o
considered feasible, at lezsst by a section af the
aeronautical fraternity, but had yet to demonstirate
itse true practicality. The TlP}HS ?oat, hOWfUETs
needed only simple hav@ouy facilities t? IEEEEl gng
pick up passenders or freight. The oceans were 1ts

airfields — at least in theory -
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In the followi
w ’
were made to emulaing 10 vears a number of sttempts
the Atlantic”: € Alcock and B 5 ¢ |
antic” : Notably the rown in ‘conquering

crossing of the South ﬁtlant§UCCEEEFUl first
Por tuguesse airmen, Senorc 1Cc wa

specially modified two
named “Lusitanig”

S made by two
2o Cabfal and Coutinho, in a
eat Fairey 111D float—plane

March 139322 and EU‘;'”L:E;‘;?UtDD";_GfF from Lishon on 30
¥ arrived in Rio de Janeiro

on 17 June. The iarti
however , undevtak2§33;léivai AR Prqjgcta wWer e
land—-planes, with or an Dcia:%ly qu1fled
under—carriages. Within the ;;: without wheeled
development of the pure fl?iﬁq bDH?T Suyal Giizesliones
steadily during the 1920‘=s and e ! ptngv?saed
design offered apparently lim-tiatiy-%gag SIS C Un s
RAF‘s prime overseas task of ;ivfbiltdﬁge L the!
i B policing Britain’s
= PiTeE. Foremost among flying—boat
manufacturers and designs in Engiand were the Short
bfothera firm =t Rochester, but they were closely
TlU?llEd by both Supermarine and Vickers in g
flying—boat designe. Britain’s aircraft industry
then was still largely a matter of private
enterprise in a highly competitive market, wWith
little support or encourgement from the géuernment.

SUBMARINE SOUTHAMPTON

iIn 1925 the RAF received its firet examples of
a post war design, the Supermarine Southampton.
This was based on the civil flying boat, the
Supermarine Swan, designed by R.J. Mitchell wheo in
later vears wWas responsible for the design of the
iegendary Spitfire fighter. Wooden—hulled, the MK 1
Southampton began to be replaced two YEars later by
an improved, metal—hulled MK 11 version. Oon 17
October 1927 four R&aF Scuthamptons under the owverall
command of Group Captain H.M. Cave—Brown—Cave, DS0,
DFC, set ocut from Plymcocuth on the firset leq of an
astounding semi—global formation flight to
Singapoy e. The propoged route included yaat ;
cstretches of ocean and land unknown to 31V crews of
the time, while problems af navigation, durability
and seawor thiness of the aircraft had yet to be
N ested under such extrems conditions. They
completed their flight and the%v achleuemgnts Were
heralded by the wotrld’ s press 10 EUPEVl?t}UEE ?ﬁd
one newspaper e llecli Tl e greatest flight L
history ". AfLET zome 10 years fzithful service the
Southampton wWas phased out af_RﬁF use, to bi s
replaced by 2 zuccession of ?1plane flying boats
until the eventual arrival of metal mono-—plane

designs.
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Until 1929
s Coast—tg—

U.S. was not a : coast aj o _
A RS s s L oble, thouon ohel courd make the
flights and night 1th & combination of d SS LS
between Tailrgg trains. Co-operati aytime
sowioon oo ienes SERERCE S e
lights to thei IEHEMECEH Sel Sin. oo e

el thelr landing Strips = rminals added
i;;gath?EIHEd the advantage ;% higﬁ zlfpéane
lines fO:ga;hﬁ'réllTDadE and later thzezt;amshi
e éf Phibian planes that could car l? o
o P3=Sengers were in service by 1928T9 =y ALilE

DO — X

. Hhat_an early traveller gained in time he lost
in conveniences. Needed were aircraft that could
provide comfortable dining and sleeping
arrangements. 2 B i

Claude Dornier, at one time an assistant to
Count von Zeppelin, designed a prototype of such a
craft at his plant in Friedrichshafen. khen the
DO-X first flew in July 1929, it was the largest
airplane in the world. Itse hull closely resembled
that of a ship, complete with portholes and a
"hridge" . With a wingspread of 157 feet and a
length of 131 feet, the 48-ton "flying boat" was
designed to carry 130 passengers and a crew of ten.
It exceeded that; on its maiden flight; nine
stowaways concealed themselves among the three

decks. It never reached production but influenced
the designers of following sea—planes.

AIR LINER NUMBER 4

Norman Bel Geddes was repor ted to have
challenged his =taff to dream up the best way of
getting " =& thousand luxury lovers from New York to
Paris fast. Forget the 1imitations". He
acknowledged Dornier” s accomplishments and presented
a scaled—up more luxurious version of t?e_DD—i;q He
had begun designing sair Liner Number agiin 1929 in
collaboration with Dr. Otto Koller, designer of over
two hundred airplanes and former chief Eﬁg1gee; of
Germany” s military aircraft. They GOQCﬁ1gec o af
tail-less flying (Ref .Ft.Note) wing with a dpanaad
o e e CIEMLE] [PEEVREE F s 451_p295?n22:5qucr1
115 crew members wrecreations and diversions” s

as were found on ocean liners-.
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Geddes insisted it was

: { not s =
nor was 1t big for the sake o?dge?r foolish idea,
ing big.

In light of taoday-‘ < - I

Number 4ftwas not unf;agoiigfi e e

acit ; i e 1n it i
gzgendeﬁt 3;0;t W3as slow by comparig?oieaglﬁg

- g Piston engines. By G dd,! eing
e?t1matea 1t would take forty—two h e _e =3 besF
a1r%1qer to make the Chicago Lond ours fqr this
cruising speed of 100 h SR UnG it

m l‘ - = - 5 -
was fast, for P From his viewpoint it

it would malk i ¥
. e possible thr

= = - e
tran_atlantll: crossings e .| . : : 1

could manage but one. M i

e = oreover, it could be built at
= flj'i‘:;:-].i:ll'; of T_Zi""le casthat s luxury ship and fares
equlvalen to Tirst—class steamship passage (about %

200 in 19322) would be 3 sl
2 i > ; Justified b T P o G
and service. y the accommodation

The main wing would rest upon twoe hugh
teardrop—shaped pentoons. @A secondary wing and its
twenty =ngines would lift the hugh amphibian. Six
spare engines within the power wing could be rolled
into pesition in the event of an in—-flight failure.
The remaing decks were connected by elevators. Deck
- was to be promenade deckj; passengers could stroll
aloeng the inside of the main wing’s leading edge
with its large cshatterproof windows or sit in one of
the 150 deck chairs. On this same deck would be
=tatercoms, baths and suites, the latter having
living rooms, bedrooms and enclosed verandas. ~Aall
rooms would have telephones and running water -

On the lower deck passengers could auai%
themselves of the loungé€, foyers, main or p?l?ate
dining room, barber or beauty czmloon. gymMnasulmg
nursery , bar or sickbay . &among the crew Were to be
listed a nursemaid, doctol, a masseuse and a :
mascseur ; wWine =tewards and & librarian, to name bBut

a few.

Footnote:

plays an important p;rt iq
onvential alrcrartt
and there are many_Veaeong by
et rid of 1t

&1 though the ta@l_ Sl
maintaining the ?tablllty 2L
it is not eccsential,
it would be an aduantage to 9
altogether -

e A
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hThas-iE Particular]
in which 1 is ne
unnecessary drag,QZ:zan =llminate ever
attention has recently b;ethxs Yy ounce of
lem, tha i :

aircraft or its ultimate de able tailless

7 ng—w H 1 i

liminated except the pure soil¥ Sverything ;

: el bure lift—PTOduiin;ng 1?

sSUurt ace.

guch aircraft are parti
: cul -
hethods of jet propulsion arly suitable for modern

CHINA CLIPPERS

Passenger comfort i
Es BrereneEl e muck—zgntﬁfei;TSt when Geddes <
american’s* China Clippers whicz‘l"bof FEI !
the south Pacific in 1‘5’35:.!I To incregan Tagns e
american authorized Geddes to reduczaiﬁecoT;z;f, ik
passenger capacity by a third. To countegact tae
tunnel effect of a3 cabin forty feet by eleven feet
Geddes @ade four compartments connected on one sidé
by an aisle. Though smaller, each contained two
sofas and two chairs, while a lounge provided space
for the rest of the passengers. At night each
compar tment slept six passengers, and the lounge
converted into twe dressing-rooms.

Geddes claimed a host of aviation firsts:
cleeping facilities, 3 gallery with range and
refrigerator, seperate rest rooms for men and women,

hot and cold water, adjustable seats, i shaped

ventilators and lights, sound insulatio
chock—absorbing wine closet. Zipper
plane’s sky-blue zeat covers and =
coverings removable for wash
accommodations did not matct
trains, but they lent com

medium known then for S

—
—

BOEING 314

advance of 1its Cf
nor thern and sou



- o e e e e i




to cary
crips and 30 Passengers bet R

Hawaii. Like the Geddes ‘aj
engines co:ld be EETuuicedlr Liner Number 4-
replaced) from the big nacelles bopj
(each engine Pla;ement was connecte;ngyech mator

the bridge). Behind the bridg elephone to

wefe_the nauigatioq and engineering officers”
station, the.Captazns' office, a large hold, the
crew’s sleeping quarters and a baggage camp;Ttment-

On the main deck below were five main passenger
cabins, accommodating in all fifty daytime or thirty
nightime passengers, one 4 passenger compartment and
at the stern a completely furnished private "Bridal
guite”". The dining-lounge compartment was designed
to serve 15 passengers at a time. Gone now were the
pnautical trappings of earlier Pan American
srclippers’ .- The smart set upgraded their fashions
to meet the functional but modern decor and were
provided with seperate men’s and women’s dressing
rooms and lavatories.




THE

A I RPLANE

BECOMES

BIG

BUSINESS




i to themsel .
attractlue selves, in t
R . erms a -
°”?r z ; f 2 € Yange were obsolesc e e Load
while the taster types could carr int 2ndislou,
over shor ter distances. ¥ only a small load

Tl Throughout ;
of small airlines had been absorbed ::em1920 s dozens
jarger and financially healthier organiszz?szg tohfgrm
Ss Whilile

others had disappeared al

make their operations payt322§?eia;“’°$gh nglure to
ripe for a bTeakthrough, in the foré o :ntlwe was
that could ;Dmblne the requirements of comfgichaf;
and speed wicth the best payload-range capabil‘,'ﬁa o
existing tYpesS. ities of

HANDLY _PAGE 42

; The first four—engined airliner in the world to
o into regular passenger service, the Handly FPage
H.P.42 was one of the =mall band of aeroplanes which
became a legend in jts own lifetime. In time, the
image of the H.P.42 came to be equated with that of
Imperial Alrways itself: safe, reliable - and slow;
and even this, 1in the prevailing climate of British
civil aviation in the early 1930°s, was construed
virtually as a compliment. Nearly a decade after it
was designed, when in most respects it had been far
out—-classed by the rising generation of smooth—skinned
all-metal monoplane airliners, the H.P. 42 still had
something to offer, as "The Aeroplane Spotter”
recorded in its issue of 16 December 1943:




-

of Imperiaiiﬁirways. oeh
! a a =

aid to i =) ?tandard oo mE oy fo; t;tentlun was
The loca lﬁndo the Jupitar engines - twe = onoers.
upper w}ng an nne_xn each angle of tha .0 on the
lower Wings — was intended to minimise n;QZETted—gull
vibration in the passenger cabins, which wee and
forward and aft of the wings. Thoy e re situated
a large area accommodating the mai seperated by

- 1
kitchen and toilets. The crew compr?ggdbzggigf e
first officer, radio officer and 2 cabin stgwar;;

There were two basic models, the H.P. 42E (for Ea;tern |

service) and H.P. 42W (for Western, i.e. Eurcpean
services), differing only in powerplant and cabin
arrangement, eight were built altogether. Utilisation it
was high — during their lifetime, none of the eight
flew less than 12,000 hours. Up to the outbreak of |

World War 2, only two H.P. 42 were wrecked. i

Ironically, after their thousands of hours of safe, i
reliable peacetime flying, all but one of the six i%
remaining aircraft were lost during 1940. The last "
survivor, “Helena’,; was dismantled in August 1941 at if
RNAaS Donibristle. ;

ANTHONY _FOKKER ENGINE DESIGN

Comfort, safety and s = LiEs e s e
attractions with which the a 251 ; i
their prospective public.
aeroplane was no great pr
airline accidents in th
too high to become an 2
conditions, including
in often unfavourabl
but all too of ten
which more powerfu
have ocvercome. ;
cutput, and in P:
air-cooled radia
Played a large P&
safety record ©
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i it mere coi ;
Nor 1% J : oincid
sful airlines of t'e:"nt‘:e that

- e 1
flew with many diffET;::e‘“‘wa" Perio
t

ony Fokker, one d were

iU::tibn business, u;iytZE' Ehrewzizz: gglen‘sine. S
o : es ;

owerplant of an aercplane N realiseqg thatmen in the

i ch i the
whi decided a cust aS of ten az 4
for or agai ot, the
5 lnst
therefﬂ'TE’ was to produce basijc a-alrc"aft. the
1

dapted r i
cO'Jld be,a : eadily to t
cus tomer < SECIUCEGEICICEE: paizeo??”e”’“"t of a
cspecially 1N the case of F. Ulla-ghandgnmEly’
(ri-motor. The same degree of ada G CReldicTd

typess e Junker=s many other
Trimoter - F13 and the Ford

was,

Footnotes:

Later Fokker designs a ;
crew within the fuselagegon acgiTgafa;ngt?e flight
first time: it was finally understood that 3;ethfl
and his crew would be able to work far more pilot
efficiently under such conditions than if they were
frozen to the bone and exposed in an open cockpit to
the worst the weather could offer.

BOEING _ MONOMATL

puUE1IiNg e e — ——

Although it did not achieve production status
the Boeing Monom=il represented, for its time, 3an
advance in design and construction techniques which
foreshadowed the appearence of the true modern
airliners, typified later by the Boeing 247, the
Douglas DC types and the twin—engined Lockheeds. When
the original Model 200 Monomail made 1tsS first flight
on 6 May 1930, the production of 2 smgmthﬂsklnned, all
metal casntilever low-wing monoplane wintihnsa i et
neatly—cowled engine and cemi-retractable main landing
gear would have been a bold enough Step for any

i tao thus break
manufacturer in the world. For Boelngs
away from the safe tradition © : :
WOO&CJI—and—fabric—c:ouered biplanes 10 ;heig;gsétgzkthe
economic depression which followed tIrE; el danae,
market collapse, it Was doubly =¢- Tte time
Perhaps,; the Monomail was toa Lefore the
for its own good, for 1 ed
development of the variabl lect use of its
Would Lavel enabled ikt GoRits = 1y propeller=s then
Sngine power: 6o A EGEE _ nhypfe—set before 2
available had to have their P1tE uld select for
f%ight, which meant that an op high cruising
either a take—off Wi
Speed once airborné€;
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In one vespect,

MONOMAIL 221

; Boeing built 3 see
‘ shortly after the Model 2pq.

E (g8in) to the length of the f
E cize of the mail compartment,
was able to insert a cabin tgo

been easy and the small cross
fuselage must have made condi

operating company, Boeing Air

MODEL 247

introduced by Boeing with the

made its maiden flight onm 8 F

Boeing 247, was of all-metal
80.5 kmshr (S0mph) faster tha
airlines then in service (Ref
crew of two pilots and a stew
passengers sat in indiwvidual
comfortable 103 cm (40in) pit
central aisle. There was a3 9
rear of the cabinj nose and ¥
were for baggage and mail.

ond Monom

Model 200 except in one respect

between the engine bay and the
Aalthough tiwe cabin had four lar
cside, access via the small forward doar

service with United Air Lines* in the same year.

gy the time that Variah)

. E'-_ -
auallable, the Monomaij Was el hepsll
ajrcraft of later design PRRcRt upersede

€ Superseded by

s . Stri
the light of 1ts many other lkes ap odd note in

il still i dvanc
Monoma e tainie i Sy e c ed features, the
which was soon to become Obsolet Gckplt::feutUre
e

21l the Model 221,

Bt time on 1SEAuEmEs e aIt Was flown for the

nd was identical to the

They added 20 .32cm

Uselsge and reduced the

By doing this Boeing
S€at 6 passengers
mail compartments.

9€ oval windows on each
cannot have

—sectional area of the

tions in the cabin

somewhat claustrophobic. Nevertheless Boeing put the
Model 221 into commercial service with its own

Transport.*

The design =nd structural innovations

single—engined Monomail

first found their full commercial expression in the
twin—engined Model 247. The first example of which

ebruary 1933. It entered
The
constructiaon and it was

n the standard types of
_Ft.Note). It carried a
ardess and the 10
arm—-chair seats; at a

ch, on each side of the
allery and toilet at the
ear fuselage compar tments
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The United Stg :
1y 193078 was dOmi:ii S1r transport
ea;t;effectixue and qeﬁeri?lby large, nO:Cene in the
fﬁe Fokker and Ford tyj— ¥ absolece Particulary

mo tg ent ¢
: ¥ Monoplapee YPES such ag
ilned LK and the

CuTti5!5 Condoar tWiﬁ—eng
: o
Plane he injection

- hto this scene of the g
;4?, as the exclusive PY
natufally aroused an inpg

- i = an i . Urwvi
competitors, d in Particul ay Tra val
Hestern Air Inc.

Moo th—gk ;
OPEFtySz;nneq all-meta] Boaiha
Alr Lines,
among UAL‘ g

Footnotes:

Not the first all-metal o \
Tupolev Chairman:cchiciSsoThan Zt?giionﬁgggi% e
developed the all-metsl aircraft, Tupolewv ﬁN;E;ee
it was Bﬂ.ﬁkm{"h‘r (90mph) faster than the standa;dand
types of airliner then in service.

DOUGLAS COMMERCIAL NO1

In 1932 T W A’s Vice-president, Jack Frve,
invited five US manufacturers to tender a desian to
compete with the Boeing 247. Frye specified a
2-engined aircraft, to preserve the ‘one—engine out”’
safezy factor of his existing fleet, but the
twin—-engined DC-1 (Douglas Commercial Nol) design
promised to maintain this safety margin tg'Fb&é’s
satisfaction, and the DC-1 flew for the first time on
1 July 1933, powered by two 700hp. Pratt &qutneyﬂ
Hornet radial engines. The DC-1 not only carried 12
passengers —2 more than the Qoeing 247 — but had a
Sekms/hr (3Smph) faster cruising speed gnd ad e
considerably better range. It was dEligizeceteanew
in September 19323, and on 19 February = LEE S
US trans—continental speed record betweenld S
and Newark — the first of 11 US and 8 wor

i within the
distance records which it was to set up

next four months.
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pOUGLAS CDMMERCIQL ;
0 2
With this ki
rest rival, itk;nd of perf
nea- 1e of being 35 clear urmanqe
cap? : - Stret e gl SR Margin
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Before the war very few people inside or
gutseide the sirline=s had the slightest notion of
what passenger flying was going to be like once life
returned tao “normal’ again, whatever ‘normal’ might
mearn - The general view, naturally enough, was that
everything would be the same as before, but, with
reasonable luck, better. Going by air would become
increasingly common and more gracious.
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mﬁmer1c§ Edd established the firct
transatlantic—passenger services
flying—boats, and these were maint
the war . Other nations, too, attempted
civil air routes open, and even Eﬂritainto teep 3l
zome long—range links with Commeonwesal th Endureq St
were operated throughout the war. Theqaagzgqeg
the last vears of the flying-boat, for_with thgeally
return to peace the long-range landplane transport
aircraft, which had spanned the world in military
service, were converted hastily for civil use.
Suitable airfields,; with all essential services, had
been built &11 aowver the woerld for the cperation of
such aircraft, and it made good sense to continue to
uze these aseroplanes, with which air and ground
crews were familier, for the carriage of fare-paying
passSEenger .
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_Hgl_:ll tar }?; Tavylor h?sd lc:r_:g dreamed of
developing 2 roadable Flrcrafrt’, a vehicl
could be used as 3 Tamily car and, when 2 Ses
air was more practical, could be given peis oY
quir;!f..ly—ai:tac_-hed wings, tail unit and propeller
The idea was not entirely new, for as early as i921
Rene Tampier had exhibited an aeroplane of this type
at the 1921 ‘Paris Salon”.

Soon =f ter the end of kWorld War 2, Moultaen
Taylor established & company to begin the task of
making his dream reality. By late 1949 the
prototype of his “Aerocar’ was flying and on 13
December 1956 the improved pre—production RGBT
14 was swarded FAA cer titicaltioii Four addltional
medel 1°= were built, for demonstration and 5;;:&90
and these six wvehicles accumulated moVE_tha‘Tcess of
km (200,000 miles) of road traugl, and il;eer?mch
5,000 flight hours. Final version was an e=rlien
improved ‘pievocar 1117, conver ted f:;zr:k»'entional
Aerocar 1, and comprising
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. In “hs 1Ny NEeW—generation airlin
deve OB -dTOUI':d the gas turbine enqgi ErsS were being
,:c.ne.tvuc-tli.?-n aof which power plants ?I::r'le, 1ﬂ'the
had a considerable lead. 1S nation then

2 Eifrst
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TS mur 1,025 Re clljSonNRoRGeNich: ol S
turbine engines ezach had 3 reduction—gear dfzzegis
four—blade constant—speed propeller. This type n‘:’
engine was known 35 propeller—turbines (now :
turbopropsl were then under development. Although
ite performance wWas impressive, the turbine
powerplant providing new standards of smooth
operation, 1t fziled to attract any real interest
from the =airlines because its 32-seat capacity was
concidered to be inadequate. Operating under a
special cerctificate of airworthiness, the 630
Jiscount began the world’s first scheduled
commercial passenger service with a turbine—powered
aircraft; a short-term special British Eurcpean
Airways (BE&) services he tween London and Paris;
flown first on 29 July 1950 and lasting for two
weeks. It was folloviedStuiss nine—day = e
London—-Edinburah service beginning of 1”“085 more
1950, and in these two trial Opetat%gg peE:Eﬁ had
than 1,800 passenders had been Ccﬂ”'c'i1 beén able to
9ained valuable experiences énd ha e passengers
discover the delighted reac'f:lc'n_t'ged Comfortable
to the new age of smoo ths hlgh—-':pnewigeneration
travel that was F"’Gmig’ed bgughi e

airliner .
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Later eve
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. ] _ to be Premature, but the
Jiscount retains the record of being Britain‘ s

extenﬁiu5d¢{_??%lt:.aivliner. The Type 700 waﬁ—HMSt
powered by 1044-—kw Dart Mk 506 turboprops, with
.accc-mrm;nja‘n:lan -‘r”a:n*r' 40 to 39 passengers according to
seat p{tch and arrvangement {generally 2 seats on one
zide of the sisle and 2 on the other). Type 800 was
extended sufficently to seat from 63 to 71
passengers. The final version was the Type 810, with
Dart Mk 525 engines and structural strengthening tao
allow operation at a higher gross weight. kKhen the
last examples of this version Were delivered in
1964, production of all Viscounts had totalled 444.
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Egtatrlii-he'd 1914 == Aeroplane Department of
engineering company Sir W.G. Armstrong, Whitworth

Co. Ltd. Aeroplane Dept. closed late 1919 butrn &
comp amn} s named above, formed 1320. Nntabie airl?l:ers
were the three—engined Argosy biplane (1926);
four—engined Atlanta monoplane (1932); and the much
larger Ensign (a2 Ened Company ‘s most famous product
was Whitley twin—engined bomber (1936) in which year
Hawker Siddeley Group Was formed, with Armstrong
Whitworth as a member company .
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the |__\u:1”rld:_z the D.H. 105 Comet. The Comef; ;‘!.i:lin?r in
C,:l,—.-g.tructlc-nal problems, but the Mark [V achizgeénto

considerable success. The D.H. 121 Trident, =
nree—engined airliner for BEA, and D.H. o
jet, hoth of which sold well, are still in PVOdUUctiQ:
in 1378. They were the last DH. designs, the firm
merging into the Hawker—Siddeley Group.
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