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Hirlory of Aorob.ticr

lN THE comparativ€ly short history of aviation,
formalion aerobatics has developed from
groups of individual biplanes flying together into
the mirror-image team perlormances of
advanced jet aircraft, as exemplified by The Red

Only 63 years ago five SE5AS of the Boyal
Aircraft Establishment introduced the first
formation soin to amaze the oublic.

Innovations and experiments followed
rapidly as different aircrafl were designed and
new pilots came along lo attempt previously
untneo manoeuvres,

In 1926 nino Gloster Grebes of No. 25
Squadron tlew in sections of three, while the
oublic listened to the leader's commands
broadcasl over loudsoeakers,

A vear later No. 4l Souadron's team taxied
off to give thei. dispiay to music. lt was Siskins
belonging to No.43 Squadron thatflew pastthe
crowds in 1930 whh their wings linked by
breakable cord.

By lhen smoke. special paint schemes and
svnchro oair manoeuvres had all made their
debuls - adding to the inlerest and excitemenl
of manv air shows.



The paint markings on the upper wings of
Gypsy Moths were essentialfor the public to tell
when these pioneering aircraft were inverted I

In comparison with aerobalics today, the
displays were extemely simple, with No. 25
Squadron's three Hawker Furies being among
the first to introduce formation changes in
1935. They were also the first team to display
aDroao.

lf may seem incredible lo the generation
brought up on the speed and spectacle of The
Red Arrows, but there was consideraore
pessimism after the second world war over the
suitability of jet aircraft Ior formation
aerobatics,

However in 1947 the first Royal Air Force
team of three Vampires was formed from the
Odiham Fighter Wing. The following year a
team from No. 54 Squadron visited the USA
and Canada,

The success of the Vampire ensured the
rapid return offormation aerobatics to the top of
the attraction stakes at air shows. and they
dominated the scene until 1950, when the
Gloster Meteor rose to become acclaimed as
rhe ideal aerobatic aircrafl. This in rurn was
supplanled by the Hawker Hunter.

Treble One Squadron {No. 1 1 1} in particular



was associated with the Hunter, especially once
they had become the premier team of the Royal
Air Force in 1957, flying their famous all black
aircraft.

It was the French who first described this
team as "The Black Arrows". and they later also
became known as '1he fathers of modern
formation aerobatics".

They inspired a completely new approach to
display work, devising praclical patterns in the
sky that were complimentary 10 the swept back
shape of the new jers, rather than trying to
re-create pre-war formations intended for
box-wing a ircraft.

All this time aerobatics was only a secondary
occupation fortighter squadrons and few teams
were together for very long.

However The Black Arrows maintained their
position as the premier team until 1961, and
this continu;ty clearly enabled the pilots to
produce an integrated, polished performance,
where many machines operated as one.

They are probably begt remembered for rner.
22 Hunterformation loop,flown in 1958forthe
f:rst time in history.

The Elue Diamonds, who succeeded The
Black Arrows in 1961, further developed the
aerobatac prcfessionalism of the RoyalAir Force



{although still secondary to their operatronal
role) with the division of their 1 6 ship team into
two, so that there was always a formalion "on
stage' in front of the crowd.

In 1963 the last operational Royal Air Force
team on nine Lightnings, The Firebirds, took lo
the air, From then on teams were to be drawn by
selection {rom training units since it was no
longer possible to justify lhe expense ol
maintaining fighter squadrons with this extra

The Central Flying School. an obvious
contender to produce a team, came up with The
Red Pelicans in 1964. These six Hunting Jet
Provosts rurned out lo be a far from insprring
sight afterthe speed and thunderoflhe Hunters
and Lightnings.

However at the Society of Eritish Aircrafi
Companies show at Farnborough that year the
Central Flying School decided to fly a second
aerobatic team as well. This was made up of five
Hawker Siddeley Gnats from No.4 Flying
Training School at Valley, led by Flight
Lieutenant Jones, and known by thei. call sign,
The Yellowiacks.

The combination of this man and this aircraft
proved to be a catalyst in lhe development of
formation aerobatics within the Royal Air Force.



Arrival ot th. Hawk

PROJECT Hawk began in the late lg60s. The
original concept was that of an advanceo
weapons let trainer to replace several types of
aircraft in use, and also the possible
cmployment in front line combat roles. lts very
large warload, rad;us of action and loiter time
capabilities made ir a highly potent aircraft,
capable of surviving in tomorrow s hostile

In the training role the Hawk was to meet the
demand of the Royal Air Force to replace
several different types in use- 8€fore the Hawk
entered service w;th Ihe Royal Air Force In
1976 the jet training task required three
different types of aircraft - the Jet Provost for
basic training, the Gnat for advanced flying
training and the Hunter for weapons instruction.

The Hawks performance afler inlroduction
was so successful that;1 allowed the
withdrawal of the Gnat and Hunter fleets from
Advanced Flying Schools one year earl;er than
pranned-

The Hawk embodies all the skilr ano
experience that British Aerospace has de-
veloped over many decades in designing and
producing high performance military aircraft



and has met all the Royal Air Force's uncom
promising requirements for performance and
economY of oPeration.

A rugged structure enables it to carry
ordnance exceeding 6.5001b more warload
than any aircraft in hs class. lts low level
performance ensures penelratlon ano escape
from hostile defence syslems.

The Hawk can also fulfil an effective role as a

secondary air defence fighter, armed with a
. combination of Aden 30mm gun, wing mounted

and centre pylon air to air and long range
sea-skimming anti-ship missiles. lts exceptional
manoeuvreability. good climb rate, quick
reaction lime and long endurance enable at to
provide effective air delence al low and medium

Deliveries ol lhe Hawk T Mkl began in
November 1976 to No. 4 Advanced Flying
Training School, part of RAF Support
Command, at RAF Valley. and late in 1977 to
Tactical Weaoons Unit at RAF Brawdy in South
\iVales which is an integral part of RAF Strike
Command,

The Red Arrows received their 1 1 red Hawks
in November 1979 and were able to stan the
1980 season with aircraft that wer€ to break all
records.



Aerobatica and Mano€uvres
lN the very early days of aviation, at the turn of
this century, aircrafr merely def;ed gravily d

momentuous enough achievement. Yet in no
time at all increased mechanical manoeuvre-
ability and growing pilol expertise produced the
firsl arobalics. loops, circles, dives and spins.

Formation aerobatics came with the
developing aircraft industry since like minded
individuals of a dare-devil disposition were then
presented with identical models with which to
demonstrate their combined skills.

The early Royal Air Force recognised there
was far more to it than pure exhibitionism, and
;ncluded aerobatics in pilot training from the
start. lt is now regarded as an essenlial step in
giving a pilot complete conlidence in himself
and his aircraft. From this formation aerobatics
nalurally lollows, instilling into each individuai
the added factor of confidence in his leader and
other team members.

One topic thai was ever present in the mands
of the Red Arrow's pilots during the 1979
season was the change over to the Brhish
Aerospace Hawk. rhe Royal Ai! Force s
replacemenl for the Gnat which for over 15
years had flown almost 1,300 venues.

The Red Arrows first display w:th the Hawk



was at Seywell on April 6, 1 980 at the start of a
successful season of 1 19 performances. All the
excellent flying qualities of the Hawk come
together at their best in aerobatics. The Hawk is
truly a pilot's aircraft, combining precise and
responsive control with great agility, good
natural slall warning, freedom from sudden
depa rtu re, unrestricted engioe handling
throughout the norrnal flight envelope and

It is cleared for operation between 8g and
49 and is remarkable for its low induced drag,

permitting sustained level turns of 69 at 450
knots at low altitude, and prolonged turns at 8g
with only modest rates of descent or speed toss,



Flying with The Red Arrows
RED ARROWS is a flight simulator based on the
Hawk and the Iormation flying of the Red
Arrows. For most people it is the closest that
they will come to the fun and excitement of
flying with the nine man team.

Red Arrows consists ol two separate
prcgrams. The flrst offe6 the chance to practice
individual manoeuvres, while the second gives
you the chance to fly in a display as suggested
by the Red Affow pilots.

The controls and instrumenls are described
later, but it should be noted that during
formation flying, apart from Red Leader, the
Red Arrows make very liflle relerence to the
anstruments- This does not mean that this flight
simulator is a simple case of follow the leader.
You must keep exactly in formation or your
rating at the end will be poor.

You will need to accelerate rapidly near the
top of loops as Fed Leader goes over the top
and is on his way down before you reach the top
(see the Hints section on Page 16). you will
have the problem of keeping up when you are
flying on the outside of a circle with Red Leader
setting the pace from a smaller circie.

You will encounter these. and many more
difficulties. as you try to keep your exacl
position in the formation.
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L€ngth

Height

(atallirude)

W.ights
Emptyweight

(nofuel, no crew)
Max. rake-otfweight

Exrernal(max.)

Rolls- Boyce Adour
tubofan. Max. sea
leve I static thrssi

11.85m
9.39m
4.OOm

16.689m.sq.

1040km/hr
15240tn
3l OOkg

3635ks
84OOkg

I7O5litres
1725litres

25.4kN

38ft l 1in
3oft 1oin

l3ft2in
179.64ft.sq

Mach 1.2
560kt

5Oooott
68001b

8013tb
'la520tb

375lmp gal
380lmp9al

5700rb

'ti



lnstrumentg

1. ERAKE WARNING LlGHT...Shows red if
the brakes are on, Note thar the brakes can be
applied to varying degrees, and this light shows
if the brakes are on even slightly. Note that in
the air the brakes are the air brakes and on the
ground lhey are the wheel brakes.
2. FLAPS WARNING LIGHT. . . Lels you know
if ihe flaps are up or down (red is up).
3. UNDERCARRIAGE WAFNING LIG HT
. . . Gives you the state of the undercarriage (red
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YOUR chance
to win a

FABULOUS
WEEKEND

with the
RED ARROWS

One place on this trip of a lifetime
will be awarded monthly uP to and

including January, 1 986.



Demonstrate your flying skills in
thas superb simulation and
reserv€ you? own VI P seat for a
weekand with tho Red Arrows

Winners will visit the wartime home
of the Dambusters, meet members of
the crack aerobatic team and be
photographed at the controls of a
Hawk - with overnight
accommodation at a luxury hotel.
All that is needed is to achieve the
highest score submitted in any month
until the competition ends on January
31 , '1 986.
The competition is to be a true tesl
of skill, with the slogan required only
being taken into account in the event
of a tie,
The validity of an individual s
recorded score can be automatically
checked against the "debriefing time.
to ensure no false claims can be
made.



Entry Fo.m

Name

Age (ifunder 18)

Tel. (Dayl

Highest Score

DebriefingTime Shown
Write a slogan in no more than ten words
describing the Red Arrows.

POST TO: Rsd ArrovYa Contoat,
Databate Softwa?s, Europ. Hou!., 68
Chortor noad, Ha:sl Grovo, Stockpo.t
sK7 srrY.



a

a

a

a

Rulss ot the Compotition

The competition otficially ends on
January 31, 1986.
All entries will be judged in the month
after they are received.
Monthly winners will be notified by the
end of the month following receipt of
their entries.
Contestants must answer ALL ques-
tions on the entry form and complete
the slogan.

a Completed entry forms should be sent
to Database Software, Europa House,
68 Chester Road, Hazel G rove,
Stockport SK7 sNY in an envelope
clearly marked "Red Arrows Competi-
tion'.

a All decisions of the judges are final and
no corresDondence can be entered into.

a Winners will be notitied of the date of
their weekend with the Red Arrows.



4. THRUST 8AR . . . Tells you lhe thrust of the
engrnes,
5(a) ASI ... Air speed indicalor shows your aar

speed.
(b) VSl.. Vertical speed indicator shows your

speed of ascenl or descent (the arrow indacates

{c) ALT.. Altimeter shows your altitude.
6. MULTI-SCR€EN... You can select:

(a) FOBMATION/RADAR . . . Shows your
position relative to the rest of the
squadron (needed if you loose them and
cannot see them lhrough the cockpit). lf
you are close to the souadron, your
position in the formation can be
determined. The number printed at the
bottom indicates your vertical height
difference with the rest of the squadron.
{b) V|EW...Shows a picture ol your
manoeuvre.

7. ARTIFICIAL HORIZON... Gives you a
picture and digital readout of the bank of the
aircraft.
8. ROLL BAR -.. Shows lhe inclination ol the
aircraft. The bar changes colo!r as you go over
90 degrees.
L MESSAGES . . . Messages from Red Leader
will scroll across here,



Controls
ALL the controls may be activated from the
keyboarci and can be chosen by the pilot at the
stan of the game. lf you prefer not to choose
your own keys the default keys for your
computer will be shown as you load the
program,

lf you preter to use joysticks, eight functions
can be obtained. These are:
Without "FIRE" pressed -

FORWARD and BACK ........... ELEVATORS
LEFTand RIGHT ...................... AILERONS

With "F|RE" pressad -
FORWARDand 8ACK ................. THRUST
LEFTand R1GHT ......................... BRAKES
The following diagrams will make the

joystick functions more clear:

Eank
left

Bank
ngnt

Without "FlRE
Push nose

+
I

I----f---
I

+
Pull nose

up
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Erakes
up

Brakes

wirh "FIRE":
Thrusl

up

+
I

I'---f---
I

v
Thrusl

Whelher you are using keyboard or joystick,
you will need to select keys to use lor the
following:

.THRUST BRAKES... for some manoeuvres
_the Red Arrows fly with the brakes on. This
button builds thrust against brakes so that you
continue with the same overall thrust, Using a
brake or thrust control switches lhis effect off.
See the Hints page for the need for this feature.
FLAPS... One key toggles the flaps up and

UNDERCARR IAGE . . . Another one key loggle.
RU D DEF . r . The Red Arrows rarely use this, so
no display of amount ot rudder is provided. You
need 10 select three keys - one for lett, one for
right and one to centralise the rudder.



Pl.ying Hintt

1. Red Leader is otten flying at over 90 per cent
thrust, For many manoeuvres, you will need

2. Thrust is slow to build up. For more instanl
thrust, build the brakes against the thrust, so
that as the brakes are released instant th.ust is
obtained.
3. Follow the plane(s) formation in tront,
keeping yourself in the position shown In the
diagrams on Pages 20 and 21.
4. To change formalion, fast acceleration or
deceleration may be needed (see hint 2).
5. Most manoeuvres take place at heights of
between 250 and 5000 feet.
6. The typical speed at the bottom of a loop is
350 knots.
7, lf you are not sure how to move from one
formation to anolher, remember that as RED 8
you are mirroring the movements of RED 9.
Watch what he is doing in the multFscreen
display.
8. lf you stall the Hawk, the plane's automatic
stall recovery system will try to recover you.
9. lf no oplion is selected from the menu, after a
short while the program will enter the
demonstration mode. This gives you the idoal
chance to watch how you should be flying.



The Mano6uvres

WITH the first program you can practlce any of
the manoeuvres ill!strated on Pages 18 and 1 I
by selecting the appropriate one from a menu.
On the second program you will be expecteo io
tly lhe ful display.

As you do the display, messages from Red
Leader will scroll across the bottom of the
screen. Each will be followed by the word GO,
which is the signa to move into a new
Iormation. Two numbers will follow, whrcn rs
the acknowledgement from the team.

You wi I be expected to follow the formations
as RED 8. Study ihem well and ger p enty of
practice using the practic€ program.

Then when you feel you have acquired the
req!ired ski ls on each manoeuvre try to keep
with the team in a perfect display
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b. Change to Bend in Vertical

" i r Diamond
f i:. tl in"

//'27O
Diamond

Eend

* Big Nine

L Arrival Big Nine Loop

c. Change to

+ e. Change to
f",t- Eagle

', u,,d,,gE ;
to Apollo
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t tlr f. change to
; r rManhattan

3. Eagle/Manhattan Loop Viggen Flypast

i, Concorde h. Change ro
+ - Diamond

4. Concorde Flypast
19



The Formations

AS you perform the manoeuvfes illustrated. you
will see commands for formalion changes scroll
across rhe display panel. Ar the command cO,
tollow position 8 (shown as.l.) into the next
formation, as shown below. You witi see the
team acknowedge ihe order (by giving the
tigures in brackets).

glG 9 formation DIAMOND 16,7)

,*, ,.1rf^fr 
^,TA,++^ ++ tffi1*+^ 1j.- +

(2.3) d. aPoLLo (2.3)

,*,.+i-+
i+i. .4>.4>.+ #+"+

PYRAMID (2,1

+
+++
+++
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€AGLE 12.3)

+
.A+i+^nir^

f?
VIGGEN (2,3)

,4,AiA
T
,*,

+" ^+

MANHATTAN (2,3)

+++
+.t,IIA.a\ 4>.+" ^+

coNcoRD (2.3)

+
+
,+,$f+

L1-
T--;--t. - ----t t--l---:.:-.----.]I I Intstsvoutt A Inrs rs IliFneoe lllFneos It- tt - |
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