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addition, the processor provides an accurate estimate
of the centroid position of each detected target.
These centroids provide a convenient mechanism for
increasing the number of surface and air track-while-
scan channels, thereby permitting improved threat
evaluation and system reaction.

The digital signal processor outputs centroid,
status, and countermeasures data for use in a stan-
dard Naval Tactical Data System interface. This
allows the search data to be input directly to any ap-
propriate computer for automatic detection and
tracking.

An advanced development model of the digital sig-
nal processor has been developed by APL. Its princi-
pal objectives were to demonstrate the feasibility of a
digital signal processor for the search radar, to pro-
duce performance measures for verifying the ex-
pected effectiveness of the processor, and to provide
a performance specification for an engineering devel-
opment model integrated into the search radar. The
advanced development model has successfully passed
tests in the MK 92 FCS that were designed to deter-
mine centroid accuracy, to obtain radar elevation
data, and to obtain data on performance in clear and
countermeasures environments.

Missile System Engageability Improvement

All U.S. Navy missile ships that use trainable
launchers have nonpointing and nonfiring regions
imposed to prevent possible launch into the ship’s
structure. These denied angles, or ‘‘launcher blind
zones,”’ impose significant tactical restrictions on
target engagement. The nonpointing zone in the
FFG-7 class ship represents some 29% of the possible
hemispheric coverage of the missile system. When a
computed launcher aimpoint falls within this area,
the missile firing circuit is inhibited, and tactics re-
quire that the ship maneuver to provide a clear point-
ing zone to the target. To ameliorate this problem,
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Fig. 5—Target intercept enhance-
ment by means of curved fire tech-
nique for FFG-7 class ships. The
curved-fire technique allows firing at
targets in many areas that would or-
dinarily require a change in the ship’s
heading to unmask the blind zones
caused by the ship’s structure. The
technique was implemented by using
software only.
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APL developed a curved-fire technique for the
STANDARD Missile in FFG-7 class ships. This tech-
nique lessens the firing restrictions caused by the
launcher blind zones by using the missile’s maneuver-
ing capability. Curved fire is especially attractive for
the FFG-7 class because there is one target-tracking
illuminator located forward and another located aft,
permitting a target at any bearing to be illuminated
by one of them. However, the single launcher,
mounted forward, has a nonpointing zone aft that is
90° wide at low elevation angles; most targets in this
region cannot be engaged without curved fire.

The curved-fire technique consists of logic in the
fire control computer program that modifies the
launcher orders when they would otherwise cause the
launcher to go to a nonfiring zone. The missile can
then be fired around the ship’s superstructure.
Because of modification of the launcher orders when
in the curved-fire state, it flies a slightly less than op-
timum trajectory. The missile is directed to acquire
the target off axis and, in effect, to maneuver around
the obstruction to the target. APL conducted simu-
lated missile flights with and without curved fire. The
results indicated a negligible change in total time of
flight and missile velocity and a slight increase in the
minimum intercept range. The slight penalty paid for
using suboptimal launcher orders is more than offset
by the increased ability to engage targets without the
requirement for the ship to maneuver in order to un-
mask the launcher. The potential improvement in
missile coverage is shown in Fig. 5. Demonstration
tests conducted aboard the USS Oliver Hazard Perry,
using controlled aircraft, show that curved fire per-
forms satisfactorily.

NOTE

IThe MK 92 Fire Control System is an Americanized version of the WM-25
family of fire control systems designed and produced by N. V. Hollandse
Signaalapparaten B.V., the Netherlands. Sperry Corp. is producing the
MK 92 for use by the U.S. Navy, the U.S. Coast Guard, and foreign
customers.
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