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Figure 1. Tactical air defense assets available at comparable U. S,
and Soviet echelons

Soviet Echelon U. S. Echelon
Major Subordinate Air Defense Air Defense Major Subordinate
Tactical Units Assets Assets Tactical Units
Front Army Group/Major Air Command
4/5 CAAs 1/2 SA-4 brigade Nike-Hercules 4/5 corps
1/2 TAs 0/1 SA-2 regiment group
1 TAA MIG-21, MIG-23 F-15, F-l6, F-4 2 tactical air
SA-3s, S-60s forces®
Army Corps
CAA-3/4 MRDs 1,2 SA-2 regiment 1 Hawk battalion 2/4 divisions
1ITD 1/2 SA-4 brigade (GS)
TA-3/4 TDs 1/5A-6 regiment 1C/V battalion
IMRD
Division ’ Division
TD-3TRs 1 SA-6 regiment or 1 Hawk battalion 3 brigade
1 MRRs 1 SA-8 regiment or (DS)
MRD-3 MRRs  157mm AAA 1C/V battalion
1 TR regiment
Rigiment Brigade
TR-3 tank 1 SA-9 platoon none 3/4 battalions
hattalions
MRR-3 MR 1 ZS5U-23-4 platoon
hattalions
Maneuver Battalion Maneuver Battalion
3 Commanding SA-Ts Redeve 3 Commanding
Officers Qfficers
CAA-combined arms army TD-tank division
TA-tank army MRR-motorized rifle regiment
TAA-tactical air army TR-tank regiment

MRD-motorized rifle division
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Wing bends with increasing Load

Bending causes wing to twist
Heading Forward swept wing technology can provide a small and cheap
fighter with considerable manoeuvrability. Rockwell envisages the airc-

raft countering massed enemy air

attacks, where its small size helps

survivability and its low cost increases the numbers available.
Right The catch. Conventional metal wings under load twist leading

edge down when swept aft but

twist leading edge up when swept

forward. Leading edge down decreases the load, leading edge up inc-
reascs the load and the wing diverges, twisting itself off
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To overcome divergence a metal forward swept wing must be made
stiffer and therefore heavier. At useful sweep angles the penalty is
too great. Aeroelastically tailored composite wings overcome this.
Increasing forward sweep has very little effect on waight
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Aeroelastic tailoring—varying the orientation of carbon-fibre plies in
the wing skin and the thickness of the skins so as to control the twi-
sting of the wing—can reconcile the differing requirements of stren-

gth and aerodynamics.
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Left At high angles-of-attack performance of an aft swept wing is
limited by tip stall which prevents the rest of the wing reaching its
full potential. With a forward swept wing the tips do not stall and
more of the wing generates maximum lift, increasing the useable lift
right of the forward swept wing. The forward swept wing also pro-
duces an elliptical span loading which generates less induced drag.
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Mach 0.9 is a difficult design case for fighters. This diagram shows
that conventjonal wings(current technology) suffer a drastic loss of
lift-to-drag ratio at the high angles-of-attack(high lift coefficient)
associated with manoeuvring. Aft swept wings using aeroelastic tail-
oring are considerably better but forward swept still has the edge.
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Area ruling is a black art, the aim being to smooth out the distribu—
tion of cross-sectional area, including wing and canard. Sweeping the
wing forward helps to fill the gap between the canard and the wing
without resorting to a “coke-bottle” fuselage. Volume near the centre
of gravity is increased allowing more of the weight to be located
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Left Rockwell mock up of its forward-swept wing demonstrator.
General Dynamics and Grumman are also taking part in the programme.
State of the art avionics and engines Rockwell envisages a 1985/1990
fighter some 20 percent lighter than a comparable aft-swept de.
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