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Background

OR ABOUT 15 years the MiG-23 family, in its
various versions, has been manubactured

larger numbers than any contemporary com-

bat aircraft GF one excludes the M-8 helicoper,
whose output over the same period nears 10,000

O this count alone it must rate as one of the most

important warplanes of today’s world, and it is also a

design of uncommon technical imerest. To make it

harder. however, it is not one type of aircralt bt
several, though all share the same basic airframe
structure,

Some are dedicined night and adverse-weather
interceptors, able o kil other airaaft at a distnce
but with limited close air combar capability and even
fewer pretensions m Hying avack missions, Most of
the rest are dedicued ground-auack aircraft, ex-
tremely formicable under many conditions but lack-
g some of the avionic items needed for penetration
at the lowest level and accurate delivery of weapons
the most limited

n bad weather, and with only

air-combat capability. The remainder are  dual-

control trainers.

This is an impressive list, and the fact thar there
three disunct versions cannot be taken as critie-
sugE
T'here

o esting lack of in the basic

wre the same three versions of Torna-
both the

reralt

do, and had the costomers asked for i

Tornado and the MiG-23 could have been delivered

as an all-can-do multivole aiveraft able w fly fighter,

attack and training missions, The difference would
be that it would not have been so good at any of them

as is today's tailor-made aircraft. Continuing with

analysis of missions, it is perhaps surprising that, by
micd- 1986w MIG-23  had

appeared dedicated w either reconnaissance or elec-

least, no versions of

wronie warfare. It so happens that a further bawch of
Fornadoes does include an ECR {electronic combat

23MF version known o NATO as Flogger-G
is better known in the ¥ han any other variant. This
photograph was taken in France in 1978,




) version, but this is neither a
ssance” platform nor an ECM jam-
The MiG-23 would be an owstanding aireraft
ther role

and  reconng

nermial “rece

me

el the MiG-23 family
broad idea of how the 8
nized. There are no “manufac
n the sense understood in the West. Requirements
for new aircraft are issued from tme o ame by tf
VVS air force), AV-MF (naval aviation), PVO (air
m) or GVF (¢ air Heet). I a
ot be met by an existing or derivi-
craft then, iF it s sufficemly important, a
t a5 placed with at least one ORKB o (ex-
perimental construction bur

To w
first 1o ha
inclustry s org

wiet

(3

defence organiz
nent o

tor a design 1o meet
ards will be made w0

1se head-on competition is valued

the requirement. 1F possible a
two OKBs, be
very highly. IF possible the new design will use

1 il no,

existing engines, radar and other equipmer
new designs for these wo will be placed under

contract with the KBs spedalizing in such iver

Research institutes

The design teams do not work by the
reradt e

slves. The
1o discuss their proposils not only
with the customer but also with many of the sei
technical researel

n have

stitutes, of which the
portant is TsAGL, the central aerady
hydrodynamics institue, 1
nd powertul, and s aerodyr
several vears head of the desi
It

micists like 10 be
1s at the OKBs.
attack aft
at will be

1 e

the case of .\'upt'mmit' hight
Gl ocn almost dictate the s

adopted. Thus

(1950-53) TsAGI
leading-edge  sweep  of
fighters, one a de

during the Korean War  period
up with two wings with
Mach 2

nel the other a slender swept

came

for future

wing, in both cases matched with a horieo
Both the MG (Mikovan/Gurvevich)
OKBs built protwypes of both conhigurations, the
going into production as the
of both the dela and swept-
wing aircraft going into production as the Su-49 and
7 respectively.

the OKBs each new design and prototype
hias its own designation. It is only when the decision
has been aken 1o build in g 1
de

simaller of the del

HIH .'i('l'\'ll‘ L -
ignation (such as those just given) is aloned;
previously the MiG-21 was the Ye-6 and 6B, the Su-7
the 5-22 and the Su-9 the T-40. Once accepred, the
new type is assigned o one of the dozens of
GAZ (stae
oover
(before 1M1 every
able 1w the Ge

iation factory) complexes which woday
of the Soviet L
1 Russia, and vulne
on). Most GAZ wend 1w
two of them have built MiG combat
cralt for 40 ye we that their next
nt OKB. Of

the whole v

B

specializ

rs, but always kr
type might be designed by a dil
course the OKBs alway
and developr

Presented wi LTS

design team in one country may well come up with
answers very much like @ design team in another.

Below: The Original Ye-231 profotype, precursar ol the Flogger
series, was publicly d 1 very convincingly—at
the Aviation Day Jirplnv at & Moscow airport on 9 July 1967. It
had a different engine from today’s MiG-23s, and the wings
were mounted further to the rear.




Abswve: Th iieFiﬂnfilutilJn for the Ye-231 programmse
was ingquest ly the USAF's TFX (later F-111)

mme, which found its first production application
m the F-11LA as seen bere.

ve observer would certainly
1950, the Soviet designers
the TSAGH management) have become
almost mesmerized by the new combat

Despite thi
think thy
{or rather

. the objec

since the

it pro-
duced i the USA, and espedially those built for the

USAF. Nowhere is this influence more evident than

in the first generation of swing-wing (variable-sweep)
acralt designed m the Sovier U h
launched  the hook.
Variable-sweep wings had been studied by the Ger-
mans in World War 2, the Messerschmin P01
being the basis of the American Bell Hown in
1951, It is thus hardly @ new idea, but the early

m, one of w

aireraft  described  in this

attempts a building a VG (vari
craft were fawed by dumsy de
wits hael o slide

ble-geometry) air-
1 and the belief
Iy 1o from
keep the centre of lift approximately
= with the centre of gravity.

Swing-wing advantages

Phe advantages of v
in that the best wing for slow speeds is not the best
wing for high speeds. The modern amack aivoraft
needs 1o pen.

table sweep are fairly obvious,

ate host e as low g

s

possible,
. at the highest possible speed. This

i dense a

demands the smallest wing possible, and in particular
the shortest possible wingspan, both 1o reach the
necessary speed and 1o ride through turbulem air in
comlort, The wing loading (weight supported by
each square oot or square me
possible, But at mkeoff or landi

) has 1o be as high as
g the ideal aack
craft at any speed
ble the heavy aircraft

below abou 350 knots! To ¢

10 use Or

limary airstrips, and o loiter at low speeds, it
needs the longest, slenderest, widest-span wings
possible, libe th powerful skats and
Lift at Jow speeds.

Iy endowed

flaps o give enormously gre
Fixed-geometry airer

COnpro

ft have o be an imperfect
kes off
and lands fast, and cmnot cury heavy loads. One

s The MIG-21, for example

way of trying 10 overcome the problem is to add
special lift jets, whicl cofl bear perhaps half the
weight of the laden aireraft. The lightly loaded wing
an then lift the aft off
The MiG OKB investigated this an
muodibied Mit
atreralt which combined a Lirge delta w

ely low speed.

gement with a
21, and also built a completely new

E—sim
to one  previously  used  on lage  interceptor

prototypes—with a modified fuselage and tail from
the Ye
M-
which had the figure 23 painted on it but is believed
the Ye-230, the
ttken w go for swing wings
ed, alongside the jec-lift aircraft, in the Ye-2
When these ft were being de
it was expected tha the
umbers of sy

230 series, which were the prototypes of the
. Alter evaluating the jet-lift. demonstrator,

10 have bee

or

igned, in 1960
and US Navy
wing F-111s.
lies and foreign customers,

together with @
I

F-111's problems were unexpecied, and most
1 litde to do with what the MiG OKB saw as
shortcomings in the US aircrafi. Among these w
sicle-by-side seats, very short engine inlet duds,
ability 1o use body-mounted pylons (except for a
small pylon at the rear for an ECM jammer) and
excessive size and weight. Thus, though the F-111
provided a basic echnical underpinning in this total-

SWIng-wi

g configuration, the MiG designers

red from it in several major respecds—and
eor regretted doing so
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Design and Development

N FACT it was not the Americans that solved
the problem of how to design a swing-wing
ircraft but the Britsh. Vickers-Armstrongs at
Wevbridge perfected the |M i geometry of the VG
wing pivoted well out from the fuselage on a fixed
glove” (rangular inner wing) in 1958, Just at this
time the British Government decided, in its wischom,
that there was never going o be any future need for
fighters or bombers, and the whole progr
handed 10 the newly formed NASA in the USA
From that me
Langley Research Center, and it all came wogether in
perfea time for the TFX project, which became the

F-111.

Soviets avoid US mistakes

Ihis seemed o the Russians 1o be the

It way 1o go,
ation it was decided

aned as with the previous ger
that the MiG ORB would design a modest fighter-
while Sukhoi would use exactly the

size machine,
same sl
diction

fr. The ne the Su-24
1s a very close parallel to the
the Soviets wisely did not try o pretend it
1l thus they avoided some design and
al problems than almost crippled the F-111L

Ihanks to the engine KBs of A. M. Lyulka and S,
Tuntanskii, afterburning wirboj
ul than any developed coun-
tries, and this made it possible for the MiG Ye-23
Family to be single-engined. This was despite the fact
that, by adopting the VG Layout, they could weigh
more than twice as much
MIG-21. OF cour

alile

K

HIOTE oW

machine
like the MiG-21 then, with the formidible
1l swing wing, the result would have bee
rmer indeed. [t would have been able
strips 300m (1,00061) long or less, thereafier

by making the new
figher

dimbing vertically and fying rings mumlug-n other
raft in the sky e ourper-
formed the e ghtweight F-16s, besides having
far better STOL cdp.ulnlll\.

This would have been e
clos
what the customer w

ing, but ar that time

rocombar was out of fashion and it was nou

al. Instead, the nendous

only 17 per cent larger in area), twice the engine
thrust, twice the internal fuel capacity and more than
twice the gross weight. This naturally opened up
n capabilities, In the intercep-
could Gt

tly expanded
tor role the new airc
pable radar and a considerably he:
load of missiles and tanks. Thus it could detea and
lowck-om 1o enemy aircralt from a distance increased
from 12.5 10 53 miles (20 10 85km), with a
of the newly dem: “look dows

patbility against airerafl Aying only just above the
ground, fire missiles from a distance of up w0 22
miles (33km), and, with wings spread out o full span,
I hours—all far beyond the

uch |)|H.t.l
and more -

ain deg
ot o

cled

er at low speeds for
apability of the MiG-21.

Fighter and attack versions

In the anack mission it would be possible w0 airry

I tmes the weapon load of a MiG-21—{or
unple, 16 FAB-250 bombs cach weighing 5501h
Okgl—along with a more comprehensive ki
EW self-defence systems, and (ly much furihe
target, There the weapons could be delivered with

ihality 1o Hy close
speed without unacee
ch greater armour |:|n1ulur1l i |nc-c-nl
in the MiG-21. But the decs

also by n

o hal 1o be faced: the




choice was 10 build a compromised all-cin-do air-
craft, or bulld wo quite different versions of the

sne basic design, incapable of conversion from one

1o the other. 1 ||<' later course was adopted, so that
there are MiG fighters and MiG-23 (or MiG-27)
attackers. All have the same NATO name of Flogger,

distingushed by suths leters.

ted wings

High-mou

1 TEX, TsAGI

ced that swing wings are best mounted high on

laking their cue from the Americ

the s, where the massive carry-through box

tand right pivors can be placed above
the engine ducts and tank
hanced lift over the wp of the win

Ihis also gives en-

and provides

ample space below the wing for external stores. In
the US aivcraft all the offensive load is in pracice

hung under the pivoted wings despite the need for

ned with the airflow.

all the pylons to pivot to stay alig
Ihis was not anempted by the MiG OKB, partly

Ih Ilm. lmlm the original Ye-231 is preserved in the VVS (air
) m at Monina, \hm of its features are similar or
25

because of the immediate (but not insoluble) difficul-
ty of huing swivelling pylons, coupled with the fac

that in the Soviet aircaft adequate pylon capaciy

could be provided on the fus aned fixed wing

gloves.

As described in the next chapter, the main Gy

through box lies in the wp of the fuselage and

extends across the [uselage proper (which vanisl-os

n of this point)

upstr
lar sicle: portions, and then tapers off to hold the wing

nel the capacious rectangu-

pivor near the outer edge of the fixed win

I'he pivor holds the wing very hirmly vi

extension 1o the main torsion box on the inner end

the forged root rib. Ahead of this is another strong

miachined Torgir 1 the form of a horn which

determines the sweep angle. The tip of the horn is
conmected o a universal joint on the end of irreversi-
ble serewjack driven by twin hvdraulic mowors. Either
motor can position the wings, but ahalf the normal

speed. The

of sweep angle s an are of 56°
though only three settings are available: 165 45° or
72 The laner angle aligns the leading edge with that
of the hxed glove section,

AL minimum sweep, severe
ions are imposed on the 1AS (indicated ai

e maximum span,
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ted in dive

1y and the loading that cin be imy

5§
pull-outs or tght wrns.

Ihere are no movable
surfaces on the glove, unlike the American F-111
aned F-14 which have powerful ol

Formado

love vanes”

1S version of
Ihe MIG-23 s
having a glove without a movable surface, and this
an effect on Lift and
1, the

differem kinds and the

which has a Krilger Hap. rare in

quite small portion of wing h
In contra

trim out of all proportion o its size.

pivedting

wer panels have movable surfaces along

both the leadi: weli

g and trnling edges. On the
In the original
31 prototypes this section became abigned with

cidge the
Ye

the

inner portion is fixed.

1 glove

t maximum sweep, but in the course

of development the chord was greatly inereased,

termmnating at the inboard end i a gant dogooth

discontinuity. This jagged forward-pointing portion

creates a powerful vortex at high angles of anack (for

ample, when pulling g moa tght wirn) with the

wings fully swept and with the dogtooth well away

from the I'his vortex scrubs back across the

W

win snergizing the airflow and muni

g the

maximum  effectiveness from the spoilers down-

streani.,

There are two sections ol spoiler, inboard and

outhourd, in the upper surlace of each outer wing
In flight they operate independently 1o help roll the

aireralt, operating in conjundtion with the left and

right 1

ilerons. A taileron is a tailplane (US, horizon-

tal stabilizer) which is used not only as the primary

control in pitch but also for roll, There are no

ailerons, the MiG

being rolled solely by the ailer-
ons working differentially {left one way, and right

the other) in combination with opening of cither the

left or right spu four spoilers

Hick fully Open 1oge sther 1o merease drag and, espe-

nd thus, by

cially, 1o deswroy rvesidual wing lift
putting much more weight on the main wheels, make

the brakes more effective.

Slotted Maps

Ihe third set of wing surfaces is the Haps, These are
of the slowed type, made like all movable surfaces on

these aircralt of aluminium honeyeomb. Like the
mels, LE flaps and spoilers, they are driven
hydrvaulically, in this case by linear jacks, At mini-

intoa u,_r_m turn the spoilers on the starboard win
ol the tailerons asymmetrically at negative incidence.




mum sweep the three sections of Hap on each wing
are all usable: at the inte g the two
outer sections re e, and at maximum

sweep the out
carly days of the Mi
sweep actutor was not uncommon. The correat drill
was to eject, and on one occasion when the experi-
enced pilot elecied 1o knd the aireraft he was killed.
ily higher, though probably
still inferior to that of Western VG fighter
The MiG OKB and TsAGH were mind|
experience with the MiG-21 where the s
el 1o be
order 1o @
With the MiG-23 the v

the failure of the wing

le very large
giant dorsal
fin extending hall-way 1o llu: mc_-kp Moreover, a
ventral fin was added, and, because this would have
fouled the v ¢ on l.ikaT and hmlm;, this is
hinged

retraction—and locks in its vent
. The MiG-23 f
indeed many  recemt

position,
res has

the ge:
giving excellent stal
never |1.ll| 0o e

neres |w1|

Flogger-A goes into service

All the carly Ye-231 prototypes, flown in the mid-
19605, were powered by the Lyul'ka AL-7F-1 engine,

a quite old but owstanding tarbojet notable for its
smoky il at full throule. The first of these
aircraft—with 251 painted on i, and od

VVS Museum at Mc
spirited display an the kst Soviet Aviation Day
Moscow Domodyedove airport on 9 July 1967, The
hiel OKB test pilor Aleksandr Fedotov, swept
1gs 1o aned fro an speeds estimated from 250 10
S00mph (400-800km/h), whilst making rapid man-
ceuvres in the rolling plane, Clearly there was not
much wrong with the basic machine, unlike the
prototypes of th
were bui equip a complete regunent numbering
about 75 i, plus abow 25 reserve. This
aircraft was dubbed Flogger-A by NATO, the
proxduction machines had w

served

=111 and sufficient of this maodel

son pylons and were

able to Hy combat missi
redesign was in prospec,
writers have claimed) becise of “serio
control problems™ bu simply in order w it a com
pletely new engine,

This engine is the Tumanskii R-27, designed some
ight vears later than the AL-7, though broadly
Cin s elegant simplicity and robust design.
nore powerful than the older engine,
* fuel-efficien, it differed most
1 two-thirds the el
- In order 1o install this
shorter and engine the basic Ye-281 design
had 10 be substantially modified, the engine being
moved forward slightly (but carried on [rames at the
original stations), the rear fuselage shortened by
LO06m (42in), and the wings moved ard 0.61m
(24im) on smaller fixed gloves, At the same time the
outer-wing chovd was i al, and the dogreeth
added. All this restored the centre of gravity and
e of pressure relationship, reduced struciure

5. Neverthel THTI
not (as some Wester
stithy

anel

only 60 pe

was more rapid spool gine, going from
idle o full afterburner in 4.5 seconds, and without
visible smoke.

An accompan
location of the impre | capacity of
5,750 livres (1,265 Imp gal, 1,519 US gal). Roughly
Iis in the main wrsion boxes forming the structu-
il core of each outer
mtegral tanks. The rest
cell-type tanks i the fuse
ahend of and behind the
engine and inlet duct,
through box.

drawing shows the

g, these being sealed
egral 1 fle:
age, disposed eq
wing surrounding the
and mside the carry-

Phantom-type inlet

The MiG OKB had used ke
never complicated

| inlets before, but
ilets for use at Mach 2 or ny
Designing them took a lot of effor, despite u
F-4 Pt n but wday they seem
quite routine, Each inlet is vertical, having the se
ol a pure recangle with rounded outer oo . s
inner edge is a spliver plae whose leading edge
tin (100mm) away from the (uselige.
a wedge form in plin view, and

|

el 3

brasis,

stands about
The plate ha
ali-fa it top and bowom suck away the
wirbulent boundary layer through se I hundred




fine holes in the outer wall of the plae. Boundary
o from the forward Ilmlaga- p.twrlg through the
gap inboard of the ple, &
wetlg and upper Hows dumped over-
Board below and above the fuselage. Inside the inlet
two horizontal guide
v owall positioned
mediately the duct curves inw
its partner on the opposite side 10 single
arcular duct under the wing airy-through box. To
admit exura air on tkeoll two rectangular suck-in
doors are provided i the outer skin under the wing
glove, communicating with simi
wall.

10 lower

Almost

Tail details

The hortzontal tails hiwve already been described, but
an important aerodynamic feature is tha sharp
contrast 1o the F-111, there is a large gp between the
I|: ines even with rhr wil ng iu! swept

T, llw horizontal tails be
lower than the level of the s
Of ex the
portion his to be ac
and it enters between predisely tilored upper and
lower hinged lips of thin sheet with Teflon edges.
The vertical is conventional apart from the fac
the rudder is driven by left and right pairs of
separate hvdraulic

g ocated a few
g edge uf the wi

(EeE

driven by a single large electro-hye
e the MiG-21 (whose

© power unit,
ailplane actuator is
n drives the surface

divectly, from below.

Soviet requirements have for many years been
in their demand for powerful airbrakes on
raft, meeting severe €
& no noticeable effect on aircraft pitch
ude or trm at any airspeed. Th 50 have 1o be

reases, Sometimes, as in the MiG-21,
s are a continuing problem, but in the past
s it has become usual w position the aidwakes
.nhmc and below the ext tail. Where there is a
single fin and mid-set tilplanes this means {our
brakes, and this arsngement was pioneered by
Sukhoi's 5-2 and T-3 of carly 1956, then the

four-petal configuration has seldom given any tron-
bie, and it was one of the features of the Ye-231
worked well from the s, despie the
wel in relan

Poor all-round pilot view

e of the F-111 left severely
rew capsule. All MiG-23s have

L one feal

alone is dlu ejectable
a conventional ejection seat, usually o stan
KM-1 series. l'hl.'t |mpv M\'p'n:n]

heael. It appears 1o be
e reduction in drag as more
ound pilor view, and like mose
aft the top of the cinopy is
level with the fuselage downstream. The
hinged at the rear and opened upwards by o hyd-
raulic jack. The front windscreen is fixed and bullet-
proof.

the forward view is improved

k models.

basically

simple wirboj

wl centre fuselage, the HP spool and
1 being surrounded by the ven
Accessories are unde

h, accessible

fuel tank.
through eight doors on the unde
age. The four botom doors are perforaed |

e of the fusel-
Silhmm

1) holes 1o prevent imernal pressure build- -up

Below: The main landing gears of all aircraft
an nlljl:ﬂriﬂaoll n robust yet simple desi
Iung‘rlwl for mgh surfaces a ln'pe'ul:'fa:.l‘;

re, y
mgme :ir duct,

| —

W s

is family are

Trailing arm

Fagine
Larwrw dhommr

Main gear mechanism




Abuve: Head-on view of the landing gear of a Flogger-G on a
forcign goodwill visit. The fighter versions, unlike the MiG-27
dedicated attack models, are designed o operate from runways.

from various ram inlers (including leakage from the

main inlet) and improve cooling. For all-round ac

nbolting the No

25280 double frame (see nem 154 i the cutaway

on pages 8 and 9.

Rugged, simple landing gears

military  hardware, the lnding
gears are bold, twugh and highly effeciy British
magazine described the main units as “decidedly

complex™, but in fact they could hardly be simpler,

Typical of Sowi

and they fold into a remarkably small space whilst
g the underside of the fuselage free for long
ilin that on the
horizontal.
its inner end

ntreline stoves. The design is unu
ound each [-shaped main leg i
high-strength steel wil
close 1o the centreline of the aircraft and prevented
from folding upwards by the tapped fuid in the
jack. This provides a linle

is pivoted

massive vertical retraction

\il!lL.lll\[}l]]ll(iH but the main springing is provided
by the trailing levers which carry the

their own shock-nbsorber struts, Upon e

el have
ction the
main leg 18 p:llkv! almost straight up, and slightly
ing link being folded down and for-

whee

ie rod unnl the wheel is stowed almaost
in the bottom of the fuselage. The bay is
closed by two simple doors hinged o the fuse
o on the gear iself.
siture is that one of the doors

and two sm 5 CArT

A particularly nean |
encloses the upper half of the extended wheel, where
it forms a very effective guard against mud, stones,
slush and other debris which would otherwise be
r the underside of the wings

distributed liberally ove

aned fuselage. Frontal Aviaton knows beuer than
NATO that milicary pilots must get used 1w operating
rhelds, and the MiG-23 family, especial-
ions, s designed for sustai

away from

ly the

es. For this 1

operations from ung

mul-
Iwor

the nose gear has an even more promine
guard covering the upper rear quarter of 1
wheels that are used 1 spread the load. This unit is

verticil when extended, and is long enough 1o give
maost versions of the

itude on the
hydraulical-
vable via the cockpit pedals which are im-
AN units, el
o in this case w the rear. A cruciform
braking parachute is housed in the wbe above the

aft & nose-up
ground. The leg has a long stroke and §
Iy s

mediately above, Like the con is

also hydraulic,

rear luselage.

of other i

In the developmem of the MiG-235 for serviee
196773 all priority was on the interceptor version.
Pacing e, the

s SInce

aft were the new eng
AAM which h
craft. While this very

service,

s on this

and two new species of

s on other types off
i hghter was being readied for
production began of further ve
immediate was the MiG-230 dual-contral o
Next in timing came the specalized attack Mi
followed by the hybrid MiG-23BN, boh of which
hawve 1o nt ons, At quite
an early stage the R-27 engine was replaced by the
improved and more |>1 werful R-29, changing the
F2OMF. A version of
wl simpler afterbur-
ions. In

ionics and wi

designation of the
the same ¢

nedard
also been sup-
outlined in the

ner, powers the a

Soviet aircralt of these vers
- foree
book. For countries outside the
somewhat simp!

aw  Puact - and  less-capable
versions have been developed, most notably a down-
led intercepror hued with the same nose as the

uner.

More recently, further developed versions of both
the reeptor and the atack version have be
produced in large numbers, and one of the former,
with only minor downgrading in avionic fit,
exported outside the Warsaw Pact. In additic
of the Luest amack versions is being manufactured
unler L Aeromautics in India,

1

1, ome

ce by Hincus




Technical Features

HOUGH THE Ye-
veloped along two d
dedicated 10 @i

as been de-

et 1
combat and the other w
ace targets, all members use basically

ISITENS, One

k on sur

une airframe. Long familiarity with these
nds o obscure th onsicle:
the keys wo which are wble sweep and an engine of
exceptional power. These qualities have been used 1o
high speeds at all flig
loaels of avionics and weapons several times gre
than anything possible with the MiG-21 and which
empor

aircraft.

Phis chaprer opens with a briel look at basic
mission paramet el
differ considerably for the two o The
most obwious difference is the shorter vange ol the
attack aiveraft, and this is due o s choice of a lo
(ow-level) profile and heavy load of weapons, Tak-
wn first, it needs a longer run than the
misleadingly, fane’s quotes the respec-
keolT runs s 900m (2,9501), ok

- we find the fan

5,700kg (34,6001b), almos
five wons below the maximum. With maximum fuel
and weapons the Tun is about 1900m (6,250£1)
despite the excellent lift coetficient of the

Versatility of the VG wing

l)p;usln s of the varfable-sweep v
" or "lighter” alternative i
aerofoil profile by means of drooping le:

ling edge
Haps (as on the F-16 and F-18) or powerful slus,
combined with manoeuvre-capable flaps on the wail-

sument overlooks the fact that this
wel of tinkering with the wing's cross-section cain be
done even more benehcially v
ticularly }mwm'hl! eliect in
of thght w highly

ing edg

the wing to the requ

e 720
matches th Talt o
get at full thronle
cannot be flown by

supersonic Mach numbers, In particular, 1
g of the MiG-23 se
wck run on
just above ground leve
airey

alt with hxed-geometry wings without severe
structural stresses aned extreme discomfort (1o the
ion) 1o the pilon

Linle been published in the West about the
navigation aids of the anack v but there
s litde doubt that the primary aid m
inertial. Like the fighter versions a doppler
carried under the nose, but avio
discussed i the next two chapters. The point i

TIES

e 1 be

s details

that
the atick version is equipped to Ay an full power with

maximum bomb load a low level, v
fully swept. In contrast, the Aghter generally oper-
tes at lighter weights in thinner air, though it can fy
faster and probably pulls more g 1man-
OeEUVIes,

1 the wings

comil

Fighter mission profiles

ions even the

fighter may be asked 1o fly the w at low
level, and this would severely curtail the range, On
k versions cin cury

e
Two simple
educes

I Iy
graphs plon
as the m

g raclius

waty the weight of the @

Hown out 1o the limit of its mdius
It will be seen that reles
ile load from the anack
a very large and hlld(hlt effec,
with the fighter the main charac ic is the prog-
s burn-oft of fuel on the long out and return
parts of the mi ch case, of conrse, use of
atterburne s the shope of the line, ie
of the rate i which the fuel is burned.

and then back 1o ba
the external bombyvin
cralt ha

whe

ek




Attack mission profile [

Above: A simple representation of a Ml[“-!!kflghlﬂ' mission. Above: l'cr m!u n, this is a schematic mﬂmuﬂum-i:

Mast of the Hight is at high aliitude, weed fuel burn as ty'ywal y & MiG-27 attack aircraft. | h the radius

u&wnbylhw e ol the lines digram at the foot -r!junlnulull-e i

of the symbalic airbase is shown with two hardened 1, because of the need to fly ol with a heavy bomb
fters of T the parallel taxiway. . Note u.elu..gwnl..-unmn.

Right: This diagram plots the attack mi 0 another waj

{two different radii of action are !-Inwn.mm dm'mm MiG-27 attack mission

loads). For the explanation, sce caption below. e Stant, tani

Two urhrr teec Imnml g |||I|\ in L.uh s refer rrlug

(Ir)- :ss(H:il.l.t:I MIL,
plain continuous ‘curve peaking an just be

speed of sound (Mach 1) between 6,000 and
12.000m (about 20,000-40.0008) altivude, and with a
sea-level Timit a linde over Mach 0.9, Tn full aft
ner it is a different story. The 1
clearly defined peak ar well |

Carana weight 00001}

aximum speed is a
ol Mach 2 a lingde

over 10,000m (32,80001). Such a speed cannot be = i i hasnile iz
reached au any other height. Above this level the "‘"‘ i i g
y results in reduced engine thrust ) - il el
1 greater wing AOA (angle of awack), while a nl Mhisaion rucius mlles}

lower levels the aircraft is structurally limited uonil i

nglu:'l‘hh hgnmpl P

g{(F fallx '“ﬂ::_‘ “““’0‘";‘ 170, meveleration (burmer, wings 153
aty mission. Al 7 )
the top (radius zero) the = [irog ormr e sk, vweop i 45
i takes off at maximum

%Noltll] G701 sl

Air combat mission

I Wii-ah crise

T i

mlf This weight
imitially falls very ra) idl ns
ircraft climba ot ph:f‘nll
weight in
dense air, C |mbtsﬂgu|lo
colder, thinner air, and

Garows weight (000
H

= Coulee wiaigs Fae AAMS

ints at which an AAM is L L L L
redd. In the attack di L 00 00 00 0
(above) nm.uu bombloads are e

e nu!ilzlml]
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Right: A graphical plot

showin, E:v the maximum

5] of the MiG-23MF
ter varies in three l‘lush

regimes from sea level u)

the aircraft’s eeiling. In IL

(maximum dry thrusi,

without afierburner) the s

never guite equals Mach 1. In

Full afterbeurner the maximum

speed rises steadily with

increasing altitude, reaching a

maximum near the

s at about 36K

increasingly rapidly. The
ceiling ol%f‘%‘ﬂl 18,600
at around Mach L8
in the clean condition
{without any AAMs or

Alhiesad 0fy)

Ma ey
WMLty

external fuel), Cei nﬂn MIL
thrust can be seen
wround 48,0000 {14.650m).

Right: Similar performance
plots showing maximum
ible rate of sustained wm
r’“q{m per second) at all
heights, The curves are for
one flight regime only, with
Tour air-to-air missiles but no.
tanks, in full -l'lrlhumer and
with the wings sct
optimum nnglt (which
varies umldmg o altinude).
Atany chosen height the plot
rises o a maximum (subsonic
at sea level, well over Mach |
at SEMVI‘I Dﬁ‘:ﬂm and then
ck againg. Al sea 1
ler ﬂnir curve is sharpl
a
Illru rate at .lbnn‘l Macl
high altituces the peak is v

e ol vt e

il htamelurnﬂleb I.m:?l "
Obwviously, at the
mlngiﬁlmhfl!ﬂﬂmlllw

"
Flight Mash masmmburr (pret

turn rate is rero,

level the m
1 th

e
{abou 1.
are shown for the clea
laner sullering the dra
stores,

imum speed is onl
o

1 condlition). S

. change in sweep rest
could  be

the best res
it will be
clearly det

ent thiat s each Hight level there is
el Mach number at which the

sustained wirm rate is a maximum, At all heights
excess of G,000m (20,000ft) the best sustained
e is achieved at speeds in excess of Mach 1. As
might be expected, @ e falls off i
the way from sea level to the aircraft ce
density 15 reduced. At the dean o
18,500m (61,00081) the sustained turn rate is zero,
g photographs show some close-up
1o all versions, One shows the under-
sidle of the starboard (right-hand) main wing pivor It
is noteworthy that the skin downstream is streaked
with oil which has seeped our from the large-
diameter sieel pivor, Where possible, Western prac-
tice has been o use pivots with Teflon be
necding no lubrication. In the MiGs the sieel
through box form integral tank, and the seepage
of kerosene ng proble

ke se




.\Imu" Looking up at the right (starboard) wing root of a

Floy A, polythene-edged hinged flap; B, rear |a1vlcm lug;

3, pyl

‘. spruny flexible seal; G, glove: H

connector, 28 litres; |, engine accessory access de ., Fuselage
L. up;u-rm:m qrar doar; M, au

mlm-qunn er‘l|| ph J,ru plu areol Fluugrr-(_.a.

heule. In early Western cutaways of these aircraft
there was inevitably some incorrect guesswork, and a
commaon error wis o place the wing sweep actuator
behind the carry-through box.
earlier

In fact, as noted

ch wing is positioned by a horn projecting
from the forward part of the forged root nib, drven
by irreversible screwjacks powered through a central
comibiner gearbox by the two hydraulic motors. In
ical failure of the
drive was not uncommon, One Indian pilot, o
MiG-21 conversion course at Tashkent (Uzbekistan),
noticed two Mid

the early days. complete mecl

1

5 wing

sweep Lalures at the same

air base duri

his visit, one pilot ejecting and the
other being 1.|||u|

Attachment for long-range tank

T'wo of the dose-ups show the anachmems for the
wing pylon. This has seldom been fined, and is used
chiefly to carry auxiliary fuel tnks for long-range
terry

As it does not swivel, 1t 1s usable only with

the wings set at 16° sweep. Curiously, these pylons
are omitted trom almost every descnption of the
MiG-23 family published in the West

The underside of the junction between the hixed

wing glove and the pivoted outer wing is also shown

in phowgraphs. The trail

1g edge of the glove is

A closer view of the starhoard wing pivot, the location of

rom the photograph on the left: A, pivot;
72 fully swe on); C, main spar
....1 ql.... joint; u. rubber flexible WF lr;h.mim..m edge

E sed up against F, edge of i carry-through box;
side of fuselage; H, main landing-gear upper bay door; |, Tuel
system drain connector (in carry-through box tank sump);

K, hydraulic jacking point for lifting aircraft.

futed with a stff and heavy stip of rubberized fabric
moulded into a curve so that its free (rear) edge is
always pressed up against the wing. This edge carries
an alumimum strip edged with Teflon, On MiG-23s
seen by the author the seal has been excellent, and it
The

fuselage box which accepts the rear inboard section

15 probably replaced every 250 hours or so.

of the wing and fap is sealed under the wing by a

Below: Looking aft under the same area: A, limit of fixed glmt,
S0-69 RWR aerial: D, win

¥n| ) ]
plate;
poction hatch;
Station 7, tank No 2.




long aluminium plate with a Teflon upper edge.
This plate is pivoted at i

forward end and pn--md
s, When the wi
sweep the plate is pushed fully down, agair

U

s by spr

t the
springs, into-a box which projects no less than 40mm
from the side of the fuselage.

I'he photograph which best shows
lose-up of the ¢

box also

ives sshibre insuls

on the w
s l.d.s,t of the The
latter cover the two forward-facing passive receiver
aerials in the 50-69 Sirena 3 RWR (radar warning
receiver) systenm.

areas which cover elect

dogrooth and on the le; glove,

my hos-
nal, and not only warns the pilo that his
tracked but also gives the direction of
ar. Each forward il covers a sector
o L 1w left or right. The
function of the aerials on the tips of the dogreeth is
not known w the author. Clearly, il the
way directional, their angular cove
according 1o the sweep

This automatically detec

tile rack

areradt is bei

the enemy

from  dead aby

© i any
age must vary
gle of the wings.

de the nght-
1 landing-gear bay. The absence of clutter
is remarkable, but it s possible w see
hydraulic pipes
al the top, the s
that (s
Tumansk

The same picture shows items i

nd an accum

O § Im-t pipe and,

tion on ofl is
another thing usually omitted from Western deserip-

tions of Sovier aireraft. The inner wall of the bay is
the engine air duct. The circular cover (which on the
particular aircraft photographed bore the number
) can be unbolied 1o p
e i
The stencilled Tabel says “inspection ol compressor
o gine has none!

al accompanying  photographs  show  the
small numbers iden
almost all of whic
Western aircraft it has be
ms throughowt the
precise distance ches or millimetres), fro
reference point, but in Sovier aircraft the s
have a plain number. In thes i

wide a direct view of

om ol the

e vianes”

, though this

Sever

selage st
frs
usual 1o ide

fying varous
e

1 SIructt

e ACcor

airc
and 288 wgether form the double [

the rear fuselage and il is disconnecied.
e in We:
1l Sukhoi designs
g aceess to the hot parts of the

Foday

removal of the entire rear fuselage s
hghters, but it is common in MiC
as a means of facili

Above: The right underside of the rear fusel
Station 2H28A (structural l.m'll:]' b

hatch unscrew two bolts l'ulcmn)i duct”
F, air holes: G, engine autocontrol electrics;
1. “disconneet b
generator; L, electronic warfare Itrp-n

antenna lbnlll sides of
airerafi); M., liguid drains; N, fixed underfin nose.

engine and of changing the whole engine if neces-
. To remove U move than 20 elecnic,
electron r, fuel, drain and hyd

c couplings
art from the major

have o be disconnected, g
structural joims,

As b hall
able w0 control the aircralt in rol 1 piteh,
Like the vudder, most of each taileron s a hon-

Iresudy noned

ilplane
well as

eveomb structure, with a beautifully smooth surface.
Much of the rest of the airframe has spot-welded
skin, though numerous kinds of nvets, countersunk
1l bolts ilso 1o be seen. The mner end of
ommaodate a pivot a

illel with the

SCTewWs

the taileron is kinked 1w

sprigon swept sharply backwards and p.
surface’s main spar, Inevit
cessitates a substantial xed inboard portio
elfeat, reduces the size of the surface.
three views,
taile
st

ably this arrangement ne-
which,

1 plastic model kits, not only
s pivoted ar right-angles but they  have
It inboard ends adjacent to the fuselage!

In about 1977 the mboard wailing edge of each
v was extended by bonding on

Lanle .
Ihis is not a ground-adjustable b, and apan from
slightly mereasing the power of the sur

115 SIr

e their

purpose is unknown,
The upper part of the verticl il is extremely
neat, the one puzele (on the MiG-23MF Flogger-G




Yhenever the landing gear is selected down, the

s folded over to the right side to enable it to clear the
round. This shows the surface on a parked aircrafi: A, underfin
ifolded B fin actuator hinge f.urmg do i

aiveraft that made goodwill visits 1o Finland and
France in 1978) beir
Lo b e
inclicati

assumed

hat the entire fin

AP appears

. with

merous rows of pan-head rivets
It is universally
at aircralt of this family have a very large
fin cap moulded

numerous internal ribs,

glasshbre and covering com-

IMUNCATIONS e

ils which could not operate inside a
metal skin. 1t will be seen that the rudder is driven by
pairs of extremely small and simple hydraulic jacks
without any visible feedback or conrol linkage, The
actuators.

pivoted behind the fin rear spar, and

inclined out 1o left and right to drive the rudder
from opposite sides.

often overlooked is that the chord of the
s greater (by about 4l

chord of the wp of the fi

A featur

rudder LGin) than the

Ihe upper edge of the
rudder has a small doubler reinforcement, and 1l

swepthack | fn,

nge causes a slight bulge i 1l

devices, the most
complex being the SO-69 Sirena 3 RWR instalkiion
contained in a streamlined pod.

the rear of the fin up are the us

The main passive

s, in the form of small spiral helix aerials,
mounted diagonally on each side of this fairing,
where they cover a 1107 sector from dead astern 1o
abeam. Above this, and thus seemingly able 1o reflect
raclar signals confusingly into the SO-69 receivers, is
the extraordinary ILS aerial systiem which in most

und the GSh-23L gun: A, AAM subsy
lectrothermal deicer elem
ressure sensor (air inlet control system); D, r
andingtaxi light (both aide
AU-ZHARZ

Breess;
balts E:-.lrmng cse
skin; ], wi

jector 1o gun moun
g flag, aux. inlet ground covers,

Mide-251

aerial covering the forward or rear hemisplhere

type aiveralt is repeated voder the nose, cach
e
an 1S approach,

undernose aeral is used duri

the other being for back-beam departures,

Below: Top of the vertical tai
landing system) aerial; 3649
e |lm¢)| <JI|H\' I) ‘.(]! lamrnl

I: A..‘mull Ilml ll'ﬂlanl
R pod; C, Ef

H, hinge; ], fin-cap edge
power unj 's.\ulrh!ns,

IR. 5IJl'KII).J\, AMG 10,
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The Interceptors

T 1S PERHAPS preferable 1o call these versions
“hghters”, if only beciuse an estimated 1,800
operational i the regiments of the FA
(fromtevaya avsatsye, Frontal ay n, meaning the vast
tactical air lorces which support the ground forces)
and only a linde over 400 0 the IA-PVO (hghter
aviation of the dedicated air-defence forces, which is
an entirely sepi branch of the ed forces).
The 1A-PVO is equipped with lrge allbwenther
interceprors able w kill aca distince, and demanding
long paved runways and large ground facilit

ties and
stall. The FA is equipped with wugh battleworthy
aircradt able to operate from rough, austerely equip-
pedd forward bases without paved runwiys or
ways. [t so happens thit the MiG-23 fighter ve
the needs of both opermors, and this
illy made it

TSICHS

CHve 10

¢ eXPOrt Cus-

Lmmers.

Known fighter versions

To begin by ru
fighter versions, the initial Lyul'ka-powered
covered in section 2. The first true series ver
wias the MiG-28M, called Flogger-B by NATO.
Usually the suftix letter M means Modiftkatsirovanmi,
or medified. In this case the modif
extensive, cuised by switching o th
This model also intre

Wil

0N Witk very
R-27 engine.
ed full combar equipment,
and introduced many other details w assist front-line
i . It was followed in 1973 by the MiG-
23MF, F 1y forsirovanmt or boosted, which in
turn signifies an increase in propulsive thrust. This
wats achieved by switching o the R-29 engine. The
MF also introduced & new radar and much other new
equipment, but as this did not greatly affect the

external appearance  the NATO name  stayed
B. Next came an export version, described
Last of the fighter v 15 known

the \\'ml ghily modified MF which ed
Finland and France in 1978, As it has a smaller

dorsal fin this did receive a new NATO desi
Flogger-G, but there were other significant changes
in this v as described Laer.

Highest military aircraft output

It is vath markable that no significant new
sion has appeared in 13 years since the o i
engine ntroduced, The Soviet Union is loath o
disrupt high-rate production lines, and outpu of all
fighter and atack versions combined has been run-
ning at about 400 per year for more than ten
y exceeding the deliveries of any other militry
aeropl he world ¢ period. The only
possibile co don must be that the or ift
was judged adequate for the job and sull meets the
ats with only minor updating, All the
are that both fghter and versions
will continue in frontline serv to the 1990s
alongside the next-generation MiG-29 and Su-27.
On the other hand it is interesting to note that, while
1 a great influence on the MiG-21
programme and had built up a very close working
relationship with both the Soviet Ministry of Aviation
Production and the MiGG OKB—not only bought a
ge number of the atack \rr‘unn but also h(mglu a
uring licence, i
mple of the MiG-

TS,

sl

v

Ictions

4 highter versions,

Similarities to Phantom

To a first approximation, the MiG-23 is rather like a
Soviet equivadent of the F-4 Phantom. 1t has roughly
the same level of echnology, roughly the same
5 a8 i |Ih!l|l'r and a rally similar level
of performance. It gains tremendously from having
the variable-sweep wing, which enables it to reconcile

good dash performance with good short-held per-
formance. nd further
gains result from having only one e e and one
seal. No meaningful prices for the Soviet aivcraft




have been published, but early versions probably cost
about hall as much as Phantoms built ar the same

time:

“Look-down . .

capability

Litle appears w be known about the equipment of
the pre-production and MiG-2 wd it
wais not until the upgraded MF that the US Deparn-
ment of Defen
Sovier aircraft with a demonstrated

AM version

» published is assessment, “The first
ibility 1o track
rge targets Hying below s own aliide™,
Even this falls short of so-called “look down, shoot

down™ capalil

which implies the ability 1o inter-
cept trgets fying only just above the ground. This is
a demanding requirement, calling for spedally de-

ned radar and missiles, unless the hghter is able w

acquire the trger visually and dose the suf-

haently for it 1o use IR-homing missiles or i gun.

mation of the MF

Amazingly, the correct

desi

raclar

appears not w be known in the West. To

NATO it s High Lk, and it s deardy broadly
comparable 1w the Westinghouse AWG-10 used in
some Phantoms, both in bulk and operating modes.
It has a mechanically steered scinmer of abom (.8m

diameter,

{ housed within a laorge madome

moulded mainly in glsshbre and carving a short

pitest/st tube on the end. Insertion «

in object of
this nature, opague o radar signals, mevitably de-

grades and slightly distorts the
1

utgoing and mcom-
ing signals

the ade

il it is espedally surprising in view of

on of a large pitor head on the upper right
side of the nose. High Lark is a pulse doppler set,
one of the first in production in the Soviet Union, in

which both pulses and the doppler shift in

wavelen;

th of the reflected signals are used og

The doppler shift depends on the relative velocity

between the radar and s 1

get, Thus, a vehicle will

show up as having a different doppler shift from the

ger-G visiting the Hmavoimat (Fir
Augrust 1978, Apart from
line tank there are no stores or pylor

entre-
e prart-open canopy.




unmoving road, and a speeding enemy aircabt will

show up clearly a

inst the ground or sea. Liguid
cooled High Lark operates in J-waveband, e fre-
quencies between 10-20GHz, and detects typical air-
borne targets at 85km (53 miles), tracking them from
Hokm (54 miles) or less,

Infra-red receiver

Under the forward fuselage, so close 1o the nose gear
that the rear part of its fairing is half on one
nose-gear door and hall on the other, is a box

housing a sensor which looks ahead through left and
¢ indined back in

rly Weste

right “chisel” windows, which s

both plan and side elevaton,

ASSER8-

ments almost always described this as a “laser ran-

. but such a device would have lintle value 1w an

combat fighter. Despite s external similarity o a
faser the author has no doubt that it must be the
26-SH1 IR (infra-y
faint hest From hostle airerafi at a distance of tens of
rect analog link, tell the IR
heads of selected

1) receiver, able to detect the

kilometres and, by a ¢

seeker s exactly where 1o

look in order 1o acguire the

get. On the ground

are covered with a

the windows of this small gondol
protective shield carying the airoalts individual

number, usually painted white on a red background.

Above: [t is practice to leave the canopy open when taxiing.
Note the g-feel pitot, Odd Rods IFF acrial, temperature pn
rear-view mirror and, under “28", the puzzling blister.

I'he Flogger-Gs which visited Finland and France in
1978 had this sensor removed; instead, the under-
side of the nose was bulged immediately ahead of the
nosewheel bay as if the twin doors had 1o dear some
internal projection (taken care of on the majority of
MFs by the sensor fairings).

Apart from using the radar in s ground-m
mode the chief na

e 1s a doppler radar, which giv

precise groundspeed and drift, in other words the

I'his has a

velocity itive 1o the Earth's surface,

quad  aerial ay in the underside of the nose
covered by a dielectric panel forming the underskin
wl the 1R sensor. On the
Flogger-Gs which visited the West the drcular aerial

| skin, the

between the man rad

sible but set nto me
k) radome being absent. Another
anel equally unexplained difference was that the
forward-sector 1LS aerial, looking like i small metal

apertures were

large (usually bl

crosshow, was moved from its usual position on the
left under the doppler radome 1o the corresponding
location on the right. (One British report stated than

it was the doppler that was moved, and added tha
the bulged nosegear bay was because of use of a
different leg without levered suspension; the photos



Above: A MiG-23MF Flogger-B making a cold
afterburning) takeoff. The ventral fin swings dawn before the
‘main gears are fully retracted. Note the long dorsal fin.

show both conclusions o be erroneous. )

Small details abound round the nose. The upper
right pitot has been mentioned. On the centreline in
1 is the SRO-2M (NATO Odd

installation

front of the windscre,
Rods) 1FF
upper sectors, via the group of three (short, medium

covering the forward and

and long) vertical rod aenals, The hghter versions

have no IFF covering the underside and rear, and

Below: A detail of the unde:
two large Reper-M electre
underfin, covering the lowe

ide of a MIG-23MF showing the
-warfare acrials on cach side of the
hemisphere.

1 with

OA4m (16in)

e, Thisisa

increasingly Soviet tactical aircralt are manag)

just o single aeral installaton. About

further forward is a freely pivoted vaw v

simple weathercock which serves any sideslip and
feeds corrective signals into the weapon-aiming sub-
system. Even more important is the corresponding
weathercock sensor working in the vertical plane,
L axis on the left side of the
AOA (3
ndl is used not only 0 feed data 1w the

pivoted about a horizont

forward fuselage. Thi le of
attack),

weapon-aiming subsystem but also as a primary and

MEIsures

to accurate fight, especially during the landi

approach.

Inlets for cooling avion

Low on each side of the nose, immediately behined

the radome, is a ram air inlet for cooling the hig

5 hays.

power avion I'he avionics boxes are racked

on lower and upper levels, and each cooling air inlet

is bifurcated 1o duct air o both levels. Hot air is
ducted overboard or, if needed, 10 heat the cockpit
Near the windshield on the lefi is one of three small

air-data sensors, the others being under the fanks of

the inlet ducts. From their appearance these are
venturis incorporating a thermistor-type tempera-

ture sensor, but it 1s casy 1o guess wrongly. Each is an




open cvlindrical wbe standing 130mm (5in) aw

from the fuselage, Low on the left side of the nose,

near the nose leg, is a long but quite slim blister
whose purpose is unknown bevond the fact that it is
an avionic item and cenainly not a pipe fainng,

As noted earlier the canopy is relatively small, the

design being biased in Favour of rear protection and

low drag i the expense of poor r The lanter

T view.,
is provided mainly by the rear-view mirror, which is
Lar

longitudinal frame along the upper centreline

er than that of lie MiG-21s and mounted in a
T'he
canopy hinges up from the rear under the thrust of a

hydraulic jack ahead of the hinge, and the aircraft is

taxied with the canopy slightly open. The cockpit
itsell is described in a separate box. Immediately 1w
the rear is the flush ADF sense aerial in the upper
skin of the dorsal spine, which in this aircraft is of
modest size and tapers away as the tail is reached. On
cach side of the spine below the ADF are hot air and

gas outlets, one being from an air-cvele machine in

Below: Typically simple and tough, vet in many ways a very
advanced engine, the s one of the most pum-r{nl in
service in the world. '['hu tail-on detail shows:
over nylon cord pulling drag-c hulrdmn tigh lm:rlht i

B, translating nozzle actus B-petal primary noxele;
D, blunt rea perforated and coated
afterburner lin G, airbrake j

H, 18-petal s

wolder gu
+ drain mast; K,




F fighter of the
i ular ai
i the

55 have two

is & sub-type whose can
top incorporating the rear-view mirror. Some MiG
extra mirrors fixed to the canopy front frame.,

Swedish pilot in

though there is not
bead-up weapon-aiming sight,
the profusion of controfs on

play. At top centre is o
ts own control panel. N

of the stick.

Right: A remarkably fine
angle lens, of a Flogger-C
!unirul:u series of aircrafi have the ca
efiright halves by frame long
wir inlets just visibl




Above: The roundel u ndnyh ||| llrynrcﬂﬁol
bmzmudthrvcmnduhlhr was formerly
Libya, and appeared on its Mi 23nwhmlimdr|lmut

20



Below: Flan view fmm above of a MiG-23MF ng'gcr‘-l'.u[lhr

Libyan Arab blic air force, in the current

plain green
national insignia, T'Rpl\’nllllf wings are set at 45°, which brings

the Imdmgd dogreeth well away from the fixed glove. Some

Libyan aircraft are now pale grey overall,

Abave lefi: Plan view from below nfllu-mhh’ﬂl HIF—Z!MF
shown at

Flogger-E. The
167, which brings the leadi to the fixed
lm-:.nululng’;lol rﬁc:ﬂmnlmﬂ IMSIAA 2 Atolls), a
cnpyo!ll\h\ B Sidewinder. Note

intersepied over he Galt f She by US Novy hebies

e over i Sirte by US N, six years
agoe. The usual Libyan practice is o Mmb::ylheal reraft in g
Arabic on the left and in Western numerals on the right.
mhtlmujl)' Bird radar, also used on the two-seat




Abawve: The badge of excellence awarded on a unit basis o Below: Plan vi A ~23MF Flogper-B shown in the
e pegiments of the VVS (Soviet air force) Frontal Aviation.  other %, with wings Tully swept to 72, At that time (1975)
erly called Guards, they are now called Red Banner units. — the trailing edges of the tailerons {tailplanes) were straight.

of the early

Right: In the head-on view the compl lat vertical sides of
the eny inlets can be seen {on the Mit-27 these edges are
bulged outward). Note the usual nose-up ground attitude,

Below: A Frontal Avistion MiG-23MF Flogger-E on display at
Kuhinka for Swedish air force visitors, The representative
weapons included Atoll and Advanced Awll AAMs,

Right Side clevation of one of thefrst production MG 230K
1!

Flogger-B interceptors of Soviet Fro viation, shown
wings at maximum sw 72°, Many small details differ from
aircraft of the same basic type now being delivered.,







I —

Above: Another Libyan MiG-23MF FI, E seen in 1980, This
shows Arabic number un the lefi, i case 712, These
export models w:ﬂ!lh Bird radar have the ILS aerial moved
forward nearer the veral were destroyed, including four
at Benina, in the UQ m:l on 14 April 1986,

Right: Plan views showing the top and bottom of the left hall of
a nllndunl MiG-27 Flo =D, Diistinguished by its simple
engine inlets, this also nlmllni main-gear bay, six-

gun and pylons wide apart under the inlet ducts. The rest is
similar to the MiG-23BN I-'Iumr—l and -H.

Lefi: A MiG-23BN hybrid attack version presented for
inspection at Kubinka, near Moscow, by a visiting Swedish air
Force team. Sixteen FAB-250 bombs are loaded, plus two of a
different kind of store on the rear-fuselage side pylons.

Below: Side elevation of a MiG-23MF Flogger-B of recent

construction, contrasting with the dnwm on the previous

pages. Missiles are R-2 .Jﬁ (AA-T Ape: r wmmm under the

wi.nlma:ll‘l R-60 (AA-8 Aphid), the Fnall doghight missiles
Tuselage pylons.







erian air force, The

sreraft is parked. Inall

four aizcralt wings arc at 16° swicp sngic.

iG-23BN Flogger-F of the Fuersa
Adrea Revolucionaria of Cuba. A single squadron is based
at San Julien/Guines. This version lacks the small target-
illuminating

H of the CL (Crech air foree),
pe. None of the aircraft on

| this page is a M
[

and inles pylons.




B, actuator cover pl.mmmuul«r!un
aileron; I, open ventral doors, E
Floguy )i F, trim access; mmg. honeycomh'.

the ECS (environmental control system). Close along-
sicle are the boundarv-layer channels, and the bleed
Further
VHF communications

duct exits above and below the main inlets
aft, on the centreline, is the
aerial in the form of a raked rigid blade.

Ihe engine installation has already been de-

seribed, but further detail on the fighter propulsion

system may be useful. Auention focusses on the flae,

vertical inner wall of the inler. This begins with a

fixed leading edge machined from solid meal and

leading 0 a section covered with spots which are

fush rivets ataching the skin w the cosely spaced
inner structure. Thi

hing

termminates o

a vertical piano

to which is attached the forward inlet ramp

his is perforated by holes through which is sucked
the potentially sluggish or rbulent boundary-layer
air, and an accompanying sketch shows the arrange
ment of these holes, Au the vear end of this panel is
the piano hir

ge joming it to the second movable

panel downstream, and on the i af this

top and bottom, moves the hin

e is the vertical actuator which, via belleranks
i and our. The

inlet throat is wide open on takeoff and e Jow
speeds, and fully restricted ar Mach 2. The geometry
F-1 Phanwom 1L

ar bay s a

is extremely like that of the

In the right main-ge screwed on

imspection hatch giving a view of the front of the

Above th

engine, fuselage are two projecting

cooling-air inlets which discharge through the annu-

lar spuce between the secondary and primary noe-

#les, The latter can be seen in a close-up photo taken

from the rear, which also shows detail of one of the




four wirbrakes. In nor i
brakes

anthor has ne

il ope m ol four air-
1 closed in unison, and the
formation on why, or how, th
left open on this occasion. On many the
gine-bay stois the fist thing o hit the
ground in Iy nose-high wkeoll, and on
linter er (in some it appe
alasen), U - fus
underfin leading edge, s a promin
unelerside
about 0.16m (6. in diameter. They
1 REPER-M", bant the auth
this means (RE would be
- These look like RWR recei
it wonled be unreasomable o
stranght downward: il e
the dedicated an;

apened

nne

1o be

lage, on each side of the
I projection
ring a white

tlise are

steneilled “ante

acing
these o be absent from
dose wo the lefi-hand
installation are two small doors in tndem, the from
one roughly square and  the one vounded.
These spened against the airstre whenev
wear s extended,

gher up on each side,

head of the lower
s, and similar but
irings are seen on top of the fuselage on
each side near the leading edge of the g dorsal
fin. The author believes these w be fuel pipes
bling fuel o How between tanks separated by
major fuselage frames. But the
these
varint ki

s Flogger-G o which has
West. The main disting © ol this ver
is its Hin (vertical s ling edge is
almost straight insteacd of being kinked forwards in a
it dorsal fin. The aiveraft thae came 1o Finland
also lacked pylons and the undermose
The type was o sed by Western
il suripped-down display
regulinr production machine, 1
o have “lighter v
elimination of i r

analysts

nel this would go well with
k and reduction in
sy b it redy
nt FA aircradt of this type
undermose sensor of smaller cross-section, with three
tringular front windows meeting at a point.

it comprises a GSh-231
gun. The gun installation itsell s similar
o that in MiG-21s, but in the MiG-23 there s no
problem with the ammunition which is fed from a
* the gun. Despite the proximity of

m range,

stmple box alw

Pylons fitted to
fighter versions

Above: External stores stations of a MiG-23: 1 and 7, fixed

prlons for tanks at 16° sweep only; 2and 6, R-23R (Apex),
twin R-60 (Aphid) or AA-2 or 2-2 Atoll; 3 and 5, single or twin
Aphid or Atoll, or various ether stores: 4, 5005t tank or

(reportedly) various ground-attack stores,

the two muzeles, fiving the gun has no adverse effect
on the engine. Other weapons are hung on the seven
pylons, Nos 1, 4 and 7 are plumbed for tanks and
have never been seen cirryi vihing else, Other
loads are as outlined in ; i there

prlons on the rear fuselage. 11
give i useful stand-olT kil capab

versions lave capability against low-fyi
The smaller K-13 2 Atoll) and long,

while the R-60 (AA-8 Aphid) is
able  doghgh I i led as the
generation replacement.

Early descriptions of the MiG-23 fighter des

it as having a secondary ground-attack role.
no obwious reason why this should not be so, but the
author has nev

seen surface-attack stores hung on
ane ol these pilots have denied
ST
i the Flogger-G has been
widlely reported as the M may well be
so, but the author has no following
ions concerning this aire have often
red since [984: it has much greater (24001,
gal) fuel capacity than earlier versions (evidence
suggests it has less), a completely new rwith full
ing s information
il HDD, &t new nose
“mainwheel legs like those

aprpe

of the MiG-27 providing ground cle
B0k tank on the cer
a tank of this sie,
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Attack Versions

VERY powerful engine, swing wings and
excellemt rough-field Lnding gear give all
members of the Ye family conside
Hexibility 1w fly all kinds of tetcal air-comba,

and reconnaissunce missions, At the very start of the
project the decision was taken 1o forgo this capability,

andd st 10 build dedicared Bghier versions and

attack versions. This wa 10t

a decision ol uncon

5w ele

interest, Adter all, the basic Y nee

bi-somic missile-armed all-weather hghter. Such an
aireraft does not form the ideal basis for o dediced
aack  airerafl, and  the  later—hardly il ever
supersonic—oertainly does not peed an airframe
desigmed for over Mach 2,

At least one Western writer has veported that the
original attack version was the MiG-23BN (Flogge
F), which ditfers trom the fighter only in its forward

e and its tyre sizes, this later being followed |

Tuse

a “more extensive revision” with o differem engine

installation. To show how difficult it is w guess

corredaly where the Soviet Union is concerned, whin

actially happened was the other way round. The
I
heally tor this role; only kater was
al (Mach 2) eny
o, Why this should have been done re

artack aireraft was a major redesign spea-
wiack vesion

ne install

prexduced with the orig;

mystery.

Ihere
the attack varant, wh
sFO (Group ol Soviet
Curiously, it was designated

was no publicity for any early prowype of

h instead suddenly appeared

ores in

i service with the G
G 14975
MIG-27: what was curious was that, traditionally, odd
vpe numbers were reserved for hghters, whereas

wany) in

alleged “MiG-2TM" which, as
of any sart. A ground

ing laser ranger.

Below: Head-on view of the
explained on pA7,
cover i




.Jlbm et J\n mllv MEG-27 o s landmg approach in East
ws cast low Sun emphasize the
drprund lhpn along leading :m{ln g edges ofthe 16 wing.

this aireraft was spedfically for ground amack,
NATO called it Flogger-1D.

As

cas one can tell, most of the airframe is

be found i

the forward fuselage, ahead of @ mod-
ified inclined aft pressure bulkhead. In front of th
virtually everything is changed.
view the seat

To improve pilot

5

sed, the cimopy redesigned with

greater depth and without an upper longitudinal
frame, and the windscreen assembly made much
deeper and sloped downwards, and restressed for
e bires
abeid is retained by

es. The much better view down and

lesigning the nose 1o be much
il wedge-shaped, sloping sharply down 1o
a pointed tp (Sovier nickn utharoz, duck nose).

The e is, of course, el ated, In
its place is (lser ranger and marked-
to that of the RAF Jaguar, aft
of which are both el
doppler navigation om that used
i the fighters, if the radome is any guide), with the
wsual ILS aerial mounted below on the centreline.
Further aft, in the po:
in the Aghter, is a radar alimeter

shorter

imode 1
1 LRM
et secker) siv

ion occupied by the TR sensor
Alogether this

A6

achls wp to an excelle

package tor dayiime low-level
mavigation and weapon delivery. The much veduced

NIERsE ONen-

1 (component weights multiplied by
distances from the avomlt contre of  grvity) was
restored by adding slabs of thick ttanium armour on

each side of the cockpit, and also below and ar from

the side panels being the largest aned
- These are scabbed on exie

rnally, with bevel-
I'he

drag being of linde wpor
aft number is painted on them in most use

we.

1}

forces. The engine was changed for a differemt
ated R-209-300 with a simpler

mel novzle matched o subsonic Mach

species of R-249, desig
alterburmer

numbwers,

Ihis slightly reduces thrust
alterburner,

ings
though dry ratings s almaost
chianged, as is the engine itsell, Objectives were o

reduce installed engine weight and cost, and 1o
minimize fuel consumption in subsonic cruise. The
neezle has much rter petids which make no

aempt 1o achieve  the  opiimum convergeny/
divergent bellmouth profile for peak throse ar Mach

2. Early Western reports stated that the nozele i

weor settings, open and closed, bt this staitement

by so many gross er
that it Gt be relied upon

COHT
ing the eng

WS Gl

1
e
ic engine upstream of the afterburmer is broadly
sl 1o that of the hghter,

Inlets not variable geometry

The policy of simplitication naturally also extends o

ndd profile than those of the hg
wl 1l
nlet
bulge in the ouer lip of the inlet, thar of the ighter
being a vertical straight line. The inmer wall stands
w from the fuselage by the sime distance as in the
Tight

s no

hle geome
e

a results from a slighe owware

ation it is much smaller,
extending only a few inches ahead of the inlet and
nen atall above and helow. Thus, the e eilge
of the side armour aft of the cockpit can be seen,
s that there are
il below the inlet,
for the ~-|thtl|.n\.ll of boundary-Taver airflow.

ion of the

but i sule ele

e

el

the most obw! m fe

Luss

olwious is the on ¢ boundary-
Liver overboard exit through grills in the external
skin above and below the duct. The much more

severe birdstrike problem with the MiG-27 was ree-



Tumanskii
hrst-stage blades and  linde

ognized from the start, but all re
turbojets

cent

ave  robust
needed 10 be done o either the engine or inleis o
meet gqualification requirements.

Lo recapitulate, the basic engine of the MiG-27 is

I'here have

essentially the same as that of the highter

been several We

0 reports suggesting that it is in
some way a totally different engine of much reduced

power, guite t from the afterburni

ratings.

For example the April 1986 Air Dnternational gives
ratings of 6,500kg (145300b) dry and 8, 150kg
(7

() with full afterburner. The author can only
comment that as these ratings cone from i Soviet
brochure prepared for India, which country has

wrs have

gquoted them ever since, the Sovier desig

found some new Laws of physics. You do not end
the inlets and open up the nozde and the
thrust by 35 per «
tat the MiG-27,
higher weights than the hghier, needs

duce

! Common sense should show

which takes off w generally much
similar level

of thrust. Put another way, there is no way the thrust

of the basic wrbojet (ignoving alierburmer) could

have been reduced from 8000kg (17.6371b) 1w

6,500kg without restricting it to a ndiculously low

rpm and turbine gas temperature.

Indeed, the basic demand for operation from
short bront-hine aivstrips ideally demands more en-
gine power and not less, though the final propulsion

Above: One of the few pictures so far available of the Mi€
kn: 0 s Flog leatures include leading
edge root extensions, taileron tabs and depressed gun barrels.

system is o compromise dictated by the faciors lisied
carlier. To get airbome at high weights from such
bases w owas at fost thought thar the MiG-27 used

ato, (assisted tkeofl) rockets, and Western analysts

lost little time i po out the “mountngs” for

these on the sides of the rear fuselage. Not until wen
vears Liter was it vealized this was a mstake, and the
correct explination is given iter

Bigger wheels and tyres
On the other hand, the need 1w operate from rough

cll for

pressures, and the only way this ¢

unpaved  surfaced  did much lower tyre

be reconcled

with mereased weights is w0 ose bigger vres, In the

case of the nose gear there was an overriding limit

non on available width when retmcted, so the only

answer was 1o increase the diameter of the wheels

Nobody
the wouble 1w ¢

anl tyres

he West appears w have aken

I the tyre sizes, but the enla

ment is enough for bulges 1o be needed in the by

doors. Rather surprisingly, whereas the hghter's

nosewheels are shielded by a wiaparound  mid-
7 are hoed

e, the Lnger wheels of the MiG

with asmaller mudguard unit which does not extend



aroind the ower sides. According v a Ceech ofhicer

rough-field operations can result in splatering of the

ol the :

underside revadt, but “we can dean ioup

again quickly”™. Ivis possible the fighter nose gear

might have been prone o ck ng with mud andfor

strow, but this is speculatio

Centre fuselage bulge

In the case of the main gear the only possible answer
wits 1o enlarge the wheels and tyres, even though
there was no spare room in the bay, Choosing
lesser ol two evils, the deumeter was unchanged b
the width increased considerably Grnathor's estimate
L, ). Ag

the yre size when they have 0 moment.

tlike 1o read off

in, somebody mi

In this case

the bulge was not just a mere blister over the

retracted wheel buta complete structural redesign of

In both side and plan view the

the centre fuselage
and though it does n
lonks
arearule design precepis, which call for the body

bulge is quite pronounced,

distupt streamline  airflow it contrary  to

cross-section 1o be not bulged but waisted alongside

the wing in high

peed Hight, Area rule is impor
where the wing

at Mach numbers over about 0.8

would be swept

ack, making the position of the
Lulge more adverse

Preciciably, there was also major revision of the
air-chata and EW (electronic warfare) systems, Repae-

atedly, the Soviet Union has shown isell willing o

SEANL again uncom-

from sqpuare one™ o ensure
promised result, even when something 95 per cent as

wid already existed. Thus, the air-data system of

the MiG-27 features a Lige probe, quite differemt
from that of the hghter, locaied on the upper left
sicle of the nose, The small am probe (@ wemperature
thermistor according 1o most accounts) on the left of
the windscreen is duplicned, the bghter having only
The

forward fuselage is unaltered, as is the group of

one, AOA wind vane on the left side of the
aerials at the wp of the hinand the VHF aenal above
The SRO-2M 1F
i
lerside ol

however, is relocated
and the Reper-M
the re

the fusels

on the underside of 1o

aerials in the w r fuse are

replaced by atachments which can be used o

b

bs or for chafffHare crtridge dispensers (these

are the items at first called “rocket atachments”).

nsor and aerial fairings

A completely new feature is the addition of a bullet-

shaped fairing projecing ahead from the mid-poin
o each wing glove, i line with the glove pylon. Tha

on the left is an EO (elearo-optical) sensor, with

crcular aperture about 100mm (4in) in diamen

Thar on the nght has been surmised as o miss

I, amel this may well be right because

guidance aer
with the glove and outer-wing Sirena 3 receivers
there is oo need Tor any further
.

Armament is maturally very different from the
shiter. The GSl

passive receiver
looking ahe,

n is replaced by a six-barrel

A

e :k‘\J)aldlrd oF

obyious, but
nume

el




he best photog
ven if a familiar

cabbed.

the
side armour and the widely s-(‘paﬂll‘d pylons under the
engine air ducts.

il: American M6,
The gun is installed almost

w1 the

weapon superhicially si

but of 25mm calibre.

nally, which at the cost of increased drag
-gas aceretion problems. The

are wnmediately aft of the nose

uezles

ear bay, the barvel

at b o'dock bemg the one than hires. The nine stores
hardpoints are shightly differemt from those of the
hghter, and the wo forward Tuselage stations
moved from the fuselage proper o a new locition
All stations

well outhoard under the inlet ducs.

s than fi

Export Flogger puzzles

Curiously, the basic MiG-27, ailled Flogger-D by
NATO, has scldom been exported.
strangely, the co i
(at least) Algen
g, Libya, Syr
) wh
wl m

Even more

sold

(Flogger-

h has almost the same engine
v the hghters, Sucl
be considerably more expensive than the M
would gain nothing in atack capability, and sull have

noezle v aircraft must

a7
27,

linde air-combir capabiline, Yet o further puzde is
thist, though the 23BN has variable

the small ventur pressuve sensors under the inles of

sometry inlets,

the Bighrer, and s 1w control the variable-geomensy
system, are absent!

Diing from abour 1978, the nexst version o e
identificd hybrad MGG-23BN, called

Flogger-FHL which resembles the previous BN exoept

wits another

Tor the addition of a dieleciic blister low down on

cach sicde of the nose, just abead ol the nose

This has been described G

gean.

target-illuminaing

vackar, though it has nor been explained why there
are two such blisters. As betore, nobody appears o

Bawve taken the trouble to ved the descrptive stienall-

wn ol such aircralt as

dlespite the public exhily
supplied o India (see final chaprer),

Varying equipment standards

Some Mids-
loww

AN subetypes clearly have a relatvely
EO and  ASM-
guidhance pods on the wing gloves. Others, induding

equipment bevel, bwking the

those for Tndia, ne only have the missile guid,

we
poed on the vight glove fand relocated below the wing,

terminating almost in contact with the pylon) ot

they dielectric

tlso have a completely new and L
n the adjacer
ing panel in the leht glove,
lesding-exdge aenals i

lesuling edge. with a correspond-
Thus, th
the left wa

three

are

i and four i the
17

vight, as shown in a diagram photograph on page

of an Indian BN,

Chronologically  the  ultinite attack version is
another MiG-27, not the same as the MIG-27M
Below: Weapon stations of the MiG-27, for comparison with
those of the 23 family on p. remaovable

and s
2and 8, 1 A0k rated for

% for hombs or
SO0 it tank.

— ]

pylons for ferry tanks at 16" onl

wide range of stores; 3 and 7,
dispensers; 4 and 6. 1,000kg 1

Pylons fitted to
attack versions




el Galled by NATO
in

witer prosluction in Ine

mer-]

we

s,
Fh

ale

Phis has o major up naAVIgLOn

chianges
West

serdals on th

peanming systems, though the

analysed in the
likiaele

which

Appen 10 have been

Features of the nose mclude

vndersicle, a0 chin bliswer almost certainly

1T

houses  terin-following  (or  improved I
voidanice) vackir, @ lip above the nose (which could

Ihe big

SENSOT

e several things) and three minor chang

ekt boom is usually absent, as are any

wes, but most areradt of this

Lrings on the wing
pype have sodl unelerfins on each side of the niezles
Fhese are clearly o reduce
I An

mnportant aircbvame modification is o small leading

the sis-harre

st ehsturbiinee 1o the engine inlet airflow

the centre

roat extension which runs parallel

the the inlet, when it cuis

Such

until near » ool

onally inwands rool extensions have an

elfect on gross lift and aerodynamic pitching m
ment much grearer tan their small area might
suggest, especully ar high angles of auack, becuse
they not only give lift in their own rght b also
create vortices which improve atiached How over the
phwe and wp of the luselge. Somewhat similar
extensions e seen on the wings and fins of the
MIG-31, these being absent from the predecessor
Mili-25

Ihe author his never seen an attack varian tha

s oy the sides

cidd non ave the parallel-sided Gairi

of the vear fuselage and above the fuselaige on each

ol the dorsal fin, apparently
betokening the increased inermal fuel capacity. All
vecent proclucion, of both the MiG-27 and  MiG-

siche of the leading ed

ZIBN subeseries, have the extended-chord inboard

tailerons, resulting in a kinked mailing edge

Many unknown factors

As inthe case of other members of the Flogaer

Family, theve are sall plenty of things we do not yer
know about the anack variants, Even the sensor kit in
Ly ol

on the

uesswork,
MiG-23BNs
supphied o the Indian Air Foree isall in English! The
Flor

M, is even more of an

the nose remans v o iater

despite the B tha stenilli

wveel suite fined 1o th

v=]. which is now

i
gen

enig

illy Believed to be the

- released are

win, as all phowgraphs so
exceptionally poor quality, and the dearer one was
heavily revonched before being issueed

Wi

extremely potent and Tormidable, and relaive 1w

is bevond dispute s that these aiveralt are
their counterparts elsewhere are superior o the
Not puamy illustrations exist of the
Fromal Avia

hghter versions,

1 Sovier

wealth of ordoance wvailable

(al m.u

wi The latest illustration o be
wing a semi-active laser-ho
eriainly

wnd
InaGShast, gun |x~lk|'”a|( n the fuselage eentre




Above: U, nase of a typical Mit;
I showing locations of some of the sensors, about whi
still uncer
13, main dop
nimh:\u:?

+two of these are glass
1, raclar al et

o, bt it mcludes more than 200 types of bomb o

which virtually all can be cirried by these aircraft

The vear-Fuselage pylons are unusual, and while they

olwiously cause no unacceptable in-Hight instabiliny

they must result i

noticeable nose-down pitching

moment when these hombs are released. Practically

Below: Anath

umdem Fi -, in a picture released in the
caption stating that it is ca
el beemb., Such weapons are wi ed by
but the Illllmr s ey ik

nething is knewen about the available ECM e
WSAs

VgL

pewds el cluster weapons, and even the

Gur-tossurbce missiles) e known only s

external shapes, The weapon called AS-7 Kerry lus
AS-10 hias o

Been seen but is thoughn o be stighily soaller,

Peen i use lor over a decade, The

el s

Baserr: guicance miay give it anose resembling Pavewan

sickeed Bombs) in the West.
aph ol Mit
AS-11,
conhiguration s AS-7 but very munel

aned similar LGBs (Lis

We huve asingle photog 2TM cnrvin

the consicderably larger whiach has the e
Lvger cainrds

el vl

w, faster-firing gun

Phis photog

aplh alsor shows whin appears o be the
gun pexd o the vear cemreline pylon, These pods
have been described in the West as containing guns

with “harvels than can be depressed Tor aicking

wronnd targets™. 1 s not possible o hinge baels

separately from the breech, as o linde thought will

show! The complete gun must cearly be ananged w
aboun 157
¢, bun has o single barvel. Tt is a new
ghier and Bster-hring than the NR-2
similar guns (used, for example, in bomber wrrets),

v, the angle being Fhes gun is probuably

el and

The left and rght guns may be toed inwards w assist

i b along @ single ground vack, such as a hostile

colummn moving along a voad,




6
Trainers

OR MANY years it has been Sovier policy w0
produce dual-control two-pilon ve 1
single-seat combat airoralt. In the cise of some
types  the has oot yer been
identificd—examples are the Su-25 and MiG-29—
bur the MiG-23 was designed in parallel with a
two-pilon version which entered VVS service only a
short tme after the MiG-23M single-seater. Rather
renmrkabily, the  pre developments and
changes e 1o the v
appear to have been apy
All of the Latter that have so SCCT Appear
outwardly 1 be almost the s s the first.
Fhe MIG-2300 (U for Ddlyeboi, trainer)
both for conversion o the type and for w
trnning, though the hter extends only o
atacks with guns, rockets and  possibly  pi
hombs using visual sighting. It is extremely unlikely
thin the trainers gure in the Frontal Aviation oper-
atiomal invente

reoem woescater

o not

el 1o the VETsion.

Similarities to production fighter

U is a mi

me

IPredictably, the MiC
craft, the basic

change air-
I R-27 engine be
identical to the wital production Aghter, the MiG-
Phus, the inlets and nozede are designed for
honumbers, and aceord-
e ol the

ing o brochures the perfol
“the same as that of the single

Nevertheless, a second seat could not be fitted o
o MIG-25 withowt forcing relocation of the inter-duct
couipment items, most of which are elearonics,
Some of these were moved o the nose, resulting in
veplwement of the pow
power set whi

1 versions”,

I is unive
- known o NATO as
m blocks of MiG-21.
almost T (389in) of additional noese space
towok it

opens up
o andl this
sl most of the routine “black boxes™.

ateel as a Gact that the

he hghters—tor
nple, Air International’s wording is “at some signi-
wexpense ininternal fuel"™—but in the author's
opinion the difference is no significant, Te will be
noted that the MiG-230 does possess the parallel-
sitcled fairing on each side of the rear fuselage (bt
talongside the tp of the dorsal fin) which prob-
ably means additional fuel in the rear fuselage.

Tand s

When the MiG-231 was designed the MiG OKB was
very experienced with providing backseat instructonrs
with rool periscopes. 1t had no experience with the
modern siyle of undem-cockpit tainer in which the
Ik s s positioned 04m (16in) or so higher than
the front. Today this staggered armangement is
adopted without question, but in the MiG-2310 the

nding the
v the roof,

. and as in pre-
itly under
the comtrol of switches in each cockpit. Unlike earlier
opies hinge upwards, with
e jacks, The seats are downgraded from the
v used in the single-seaters, and are
-21F. This
1eed by the dosing canopy pressing down o
large hinged arm above the wp of the seat. Panly
is, the canopy over the front (pupil)
cockpit has an additional tansverse frame in line
with the occupant’s face, giving tl clure greater
ntial fixed
. The

Fach cocky
vious MiGs

becuse of 1

metal rear section. The axial central

rates an optical periscope very similar to that fined



the MIG-21U family, pulled down from the front by

the instructor o the upper mirror o the

upper mirror is normally
above the

opel
folded down into a bulged upper i

ve position. 11

opague rear section of the canopy. Unlike fighter

rear-view mirrors in the s m JI'.I[iiI". |||l' |Il'| iN“ll('
gives a view ahead of the aircrali,. Wi
MiC wled in extremely bad

visibility,

1oits amd

Dmstructors have

Behind the cockpits the dorsal spine faiving is
considerably enlarged, mainly o suit the additional
cmopy lurther downstream than in the single-seater,
Ihis faiving does not cover additional internal fuel

Airfair and air/surface missions

Like the :
23U has the low-power racir, fusel
pylons (not under the inler ducs) and the GS

domically downgraded fighters the MiG-

re-monnted
3L

gun. The five inboard stores pylons are normally

fieed, twin o riple andem interface units occa-

sionally being seen. There is no vestige of a1
Tuselage rack, which is reserved for dedicated atack
models. At the same tme the MiG-23U plays an
important role in checking out pupils for air-to-
surface missions a5 well as the more popular ai

: Only ane
{(unlike the profusion
final appreach, wit

ypeaf SU s so far been identified
I M I trainer versions). These are on
ructor periscopes working.

combat, using the gun and (usually) K-13A missiles
Sofar all MiG-2307 wainers in VVS service seen in
the West have had silver-grey exter

il finish, with

individual aiverali number paimted red or ormange.
Ihe five stores

ks (exclhueling tank pylons on the
outer wings) are fully wired for stores, the vighi-hand
glove pylon being i line with the forward-Facing
sensor (s 1 be an ASM
there. Much ol the Mi
fied fighter version, including a long dorsal fin, 1S,

sidance aerial) often se

n

L appears like a simpli-

high-pressure tyres and SRO-2M TFF above the nose
One
of Aviaton Industry chose o build the MiG-2351

an speculate indefinitely on why the Minsiy

with a sn when either none or the Luest
High Lark set would have seemed more cost effec-
tive. Most trainers have a peculiarly pronounced
tail-down “sit” on the ground, the fuselage amitude
varying remarkably with changes in Auid pressure in
aacks
suspension cylinders, So far as is known, the 230 is
ing in cither AAMs or ASMs,

I
but could be used as a frontline combat type in

the  m: retsction and  levered-

not used For inital u

Cmergency.
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Foreign Operators

HE SOVIET Union is not noted for de-
veloping speaial versions of its warpl

nes lon
export, other than downgraded  variants
from which security-sensitive items of equipment
have been eliminated. This is certainly the case with
the M-
exported models were operationally less capabile than
those of the Soviet VVS,
Pl initial export fight
s unknown, is called Flogger-E by NATO. I basical-
winal MiG-25MF
with the nose of the traimer MiG-2307 This vinually
elimimaes all-weather mterceprion and stand-ofl kil

family, where for almost a decade the

whose true designation

Iy comprises the airframe of the ¢

cpability, though the rdar's performance is very
e Mikm, 18
12 miles)

much beter than nothing (search v

miles, and tacking snge 19km Absence

ol the big High Lack vadar does, however, eliminate

livm-r tickar-guided AAMs such s
ZAR (AA-T Apex), wnd the only air-comiu

use ol m

the R-

is LARAF
rte by the U
nyg weapon

Best picture of a non-Warpar MiG

L s ween aver th
iles are K-13A (A A-2 Asoll) IR-hom

weapons of these hg
and AA-2-2 Arolly and the GSh-231 gun. There is no
reasun why the compact R-GO (A

8 Aphid) missile
should non also be fired.

wer also eliminates both

Having the nose of the t
the big doppler mavagation vadar and the infra-red

sensor gondola, which further degrades the oper-
ational effectiveness of this export variant. This is 1o
asmall degree offset by reduced cost, and by the ia

that most customers enjoy generally |

ng visual imerceptions and  close-

more practical. On the other hand, in this kind of

bis not in the same clss as

Dighting the basic MiC
the F-16
Ihe Tsrachs, who have had the opportunity 1o fly

wl simibe modern air-combar highters,

)

both types, even consicder it infer
the MiG-21. Certainly the MiG
commbat so Far, Hown by the Syrian Air Foree
Lsraeli highters over the Bekaa Valley in 1952, ed 1o
score tentatively put an 82-0, the dominant opposi-

s a doglighter to

s chiel west in air

st

a

tion being almost entirely F-16s. This was perbaps

Tivelly o fain test, because—as lis so often been the




ters were Hown

case in the past—the Sovie-built b
by rther inexperienced and perhaps disorganieed
pilots, who had 1o conend with markedly betier
hg
pilots with the enormous exera benefit of overall
comtrol from E-20 Hawkeves,

ters Hown by outstandingly skilled aned

eressive

More advanced export Floggers

Syria s, in Fact, one of the fortunate recpients of the
equipped MiG-23MF Flogger-Gi. India
wilt. MiG-23ML interceptors,
Another foreign recipient is the Warsaw Pact mem-
ber the DDR (German Democratic Republic). Users
Flogger-E are known 10 include
Algeria, Cuba, Irag, North Korea and

much be
has imported  Sovi

of the simpler
Alghanistan,
Libya. Irag has an extensive comba history with the
Mi-235
on the Gulf air war has percolied through w the
West, on on MiG-25

LS.

bt surprisingly lide tangible information

¢l o detailed infor

operi-

Likewise the Libyan aircraft have probably

seen action in several theatres, but again nothing has
been published in the Western media,

ngly, the or

Surp al dedicated avack variani,

“
fuselage racks being cleard
wee 7} pod under the right glove is fiied.

the MiG-27 Flogger-D, appears never 1o have bheen
supplied w o any user other than the massive initial
customer, Frontal Aviaton, and w Egypt. Even the
upgraded Floge ]
small numbers—aone 1
the DDR's Lufistreitkrifie (air force).

IN family has been

not been exported except in

ment, about 72 aiveralt

i contrast the hybrid Mics

exported quite widely, a

| apparently without any
downgrading other than (one surmises) refusal of
the Soviet author
Jammer pods
bers of the W
forces ol Bulga

s 1o export the Litest ECM

wl weapons except possibly 1o mem-
Pact,

Carechoslovakia and Poland all

= Among the later the ai

operate the BN variamt known as Flogger-H, with
forward Facing target-illuminating blisters sieleed
Ihe sl
the:
Cuba, Egypt, |
nam, The woral number of BN sub-types exported 1o

Uy earlier Flogger-F has been supplied 1o
ved), Algeria,

iopia, Trag, Lybia, Svea and Viet-

1 lorces of Afghanistan (it is be

these co

ries is over 500, Egypt also received the



- hghiter, the Flogger-D atack version and
the MiG-231 1974 the Soviet Union
supplied o mix of 16 of the single-seater
tramers, but el

In

Lranine
plus four
deterio-

ions with the superpowe
vated, Following only about one ve:
at Mersa Manruh
storage, the problems used by v

ol wetive service

v base the whaole force was pliced

vely small

numibers, el lack of spares and technic
prowing msuperable.

| support,

Unofficial exports

I the longer wrm this was 1o prove very useful w

other inte
these
wonled oaherwise lave found such i
AL et two w

deel parties, because most, i0 not all,

ments that
il very dif-
heult o s aped 1w the
People’s Republic of China, where they were nat
Iy stucliedd i the minure Western public
tions have suggested tha o inese copy” might be
puat it prochuction, even the designation J-11 hayv-

aireridt were disposed ol 1o gove

e

ing been offered o i, b the autlor knows of no
evidence that this is being done. Cerainly the Rolls-
Royee Spey 200-s¢

= wotld be msulliciently power-

ful. el the Chinese Iave no other ¢
required chss Many of the rest of the Egyp
MiCe-20s wem w the USA, where they ed the
clandlestine “MiG squidron” based a Groom Lake in

the Nellis comples

At the time of writing, no photo-
raphs from this sourvce had appeared, nor have the
Mits (which include MiG-21s also) appewred in
legimane Red Flag exercises,

Above: MiG-23BN er-F attack aircrafi, seen Hypast
over Cairo in 1974, Briefly at Mersa Matruh, ﬂlm airerafi

were withdrawn (see text at lelt) and most are now in the USA.
Clearly, a cond their 1 er o that couniry was that
nothing about them should llr published.

I'he workings of state security are often wroous

henel. This is per

aned Tard 1o compr tlarly the
case when an open soaety, such as that of the United

States, places an absolute damp on put

techmical e of potenually  hosule

which the whole world knows o be in
Thus, cither the Department of Defense or of $
s prohibited publication of design de

S PHOSSESSHON.

s (exceptin
5 Fohit, vears

the most general terms) of the MiG

alter an example was dissected and e ined in the

ines run. In the
23 family, nothing tngible lis

te ddevnl and one of s e

Mits

LT T

case ol the

appeaved ar all, so th
author was able w leam a grea deal of unpublished
inform

ion merely by reading the st
aft which Dad visited th

mich
M publicly
s bonng ago as October 1984, The

ned

He would Ilrll|ll|_"-[lnll.||l|-\ have le
more from walking around the MiG
displavee in Ineli
ol

infio ion wel published about th
ions would Bl o book! Not least of the

275 have simple hxed inlets and

I two-position nozele, the

short afterbrmer w

biels with the il;,hl
clesignated  Mi
versiom built uml:-u licence in Tnei as the Mic-

1 tolay fane's lists the

M




an MiG-27M
lectric areas ﬁ

Sming ming

Finend glove

and 4, unknown suppres
pod said to be SAM g

Flogger-]. But back in October 1954 the fiest of these
aircradit wo be completed (from kits of parts supplied
from Soviet production) was ceremonially rolled om
at the Nasik plant of Hindustan Aeromntics. West-
erm commentators appea o have overlooked the
Fact that it waas in all respects i MiG-23BN Flogger-H,
GSh-231. gun, ricks
monnted obliquely on the fuselage instead of under

with | inlets, bomb

the infet ducts, aned a long variable noede.
in Ovtober 1454,

simply hael nor vet assembled o MiG-27M

Ihe sthor infers tha, HAlL
Ihe firse

photograph of the Luter e cel in May 1986, and

IKING

shows adeliniive atick airerdt of the Taest type (se
overleal). Noa only does it have the simplified enging

installation,  wing-root  extensions  and itk

mounted pylons, but under the nose are twin projec-
tions which are clearly o previously unknown senson
hiladle
S square, b thicker and carving

neresting bt unknown details an the vps.

group. Each resembles o recangular aerial

abwonat Hhn (2

Ihas v

y important version, of which at least 150
are expected (o be produced o equip six 1AF
Nasik using
ol HAL-buil
and it was hoped that by the time MiG-21bis produc-
tion was completed in 1986 the Tndian MiG-27M line
worildd be almaost complete licence manufaciure, with

sepuachrons, is be wssembled wm HAL

progressively greater conte

ritrts,

only & lew bought-ou components being imported
Fhe HAL Koraput Factory

was by 1986 frmly into licence-production of the

fronm the Sovier Union,

Pumanskii R-29-300 engine, again with progressive-
ly increasing local content,

So lar as s known, no ASMs (air-to-surface mis-
siles) have been exported for use with attick versions
ol the Mit-
Warsaw Pact

such weapons avail

7 Lamily, even o air forees within the
On the other hanel there are many

thle on the commercial market,

and it is to be expected that in due cowrse the Indian
Air Force and other operators will arm these ex
tremely potent attack aireralt with suitable virieties.
ses for chafifffare dispensers and ECM

fammer ]lml-u, which are essemial adjuncts 10 the




ol defended The  next-
generation MiG-29, now also in use with the Indian
Air Force, has a comprehensive internal EW (ele

nic warlare) suite, though it is not vet known if this

penetration airspace.

(-

has been permitted 1o accompany deliveries o India
Fhe MiG-23 and MiG
cquipment mounted internally,

however, have no such

il ¢

Tiage of

Abm’ The elusive Indian MiG 1 emerged as this book went
ress in summer 1986, Stores include (from left) the FAB-500,

(» bomb, FTR-250 cluster dispenser, R-60 { Aphid) AAM (made

under licence by HAL), 5-240 rocket, and four RPK-100 frags.

The
author believes the usval jammer location in the

could otherwise be used for ordnance or tanks.

attack versions is one of the stores pylons on the side

active jamimer necessitates ocoupying a pylon that  of the rear fuselage,

APPENDIX: MiG-23/-27 FLOGGER DATA
DIMENSIONS A5k (8, 000K el i vating of
W SO0 with s oy

Wt
A1y gy i (3
s, 1157 sweep) 200 by 11 (27 26m”)

weontal stabiliecr) area T4, (6 i (6.558m7)
Brake parachute area (Dl deploved ) 226 00 121 )
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