LESSON 1. INTRODUCTION TO THE IMPROVED NIKE HERCULESE MISSILE SYSTEM
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1. GENERAL. This lesson presents an overall de-
scription of the improved Nike Hercules air defense
guided missile system. This description is intended to
provide information for personnel requiring only a
general knowledge of this missile system.

2. PURPOSE.

a.  The purpose of air defense guided missile
systems is to deter or minimize the effects of enemy
attacks by detecting and destroying enemy aircraft and
missiles approaching a defended area. These systems
must be capable of defending strategic areas against
attack from high altitude, high speed enemy aircraft
capable of taking evasive action while performing
precision bombing. Therefore, to intercept targets that
can take evasive action, the system must be capable of
trajectory corrections after missile launch. In addition, it
is desirable that the system be capable of self-defense
against tactical surface targets.

b.  The improved Nike Hercules system and the
Nike Hercules antitactical ballistic missile (ATBM)
system can be used in support of other service groups.
For example, both systems may contain a bomb scoring
system that tracks an aircraft during a simulated bomb
run, from the start of the run until the bomb release
point. Then, using predetermined data, the theoretical
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impact point of the bomb can be calculated. Thus,
bomb-drop accuracy can be measured without actually
expending a bomb.

3. SEQUENCE OF EVENTS.

a.  The improved Nike Hercules air defense
guided missile system and the Nike Hercules ATBM
system both use integrated radar systems to detect and
track targets approaching their defended areas. Another
radar system is used to guide missiles to intercept and
destroy the hostile target. Early warning facilities
provide information on the approach of hostile targets,
and either of two acquisition radar systems provide
constant long-range detection and surveillance of the
targets. The acquisition radar supplies azimuth and range
data to the target tracking radar which then acquires and
tracks the target. A missile tracking radar system
acquires a missile while it is still on the launcher, tracks
the missile in flight, and transmits steering and warhead
burst orders to the missile.

b.  The target and missile track radars contin-
uously supply target and missile position data to a
computer system. From this data, the computer supplies
the necessary information to the battery control officer
for launching the missile, and it sends steering and
warhead burst orders to the missile tracking radar system
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for transmission to the missile during flight. Both high
explosive (HE) and nuclear warheads can be used with
the Nike Hercules system. (Nuclear warheads would be
used against large formations of aircraft, tactical ballistic
missiles, or selected surface targets.)

4. HISTORY OF DEVELOPMENT.

a.  The development of offensive missiles and
the increases in the capabilities of modern aircraft have
rendered conventional antiaircraft weapons ineffective.
The need for a new defense became apparent as
fundamental changes in existing defensive weapons
seemed unlikely. After an extensive investigation, it was
decided that a guided missile system would be the most
effective defense.

b.  There were three types of missile guidance
systems from which to choose: the homing system, the
beam rider system, and the command guidance system.
These three guidance systems are briefly described in (1)
through (3) below.

(1) The homing system guides the missile
by locking in or “homing” on energy emission or
reflections from the target. This energy may be either
light, heat, radio signals, or radar reflections. Since the
homing system locks in on energy coming from the
target, the amount of received energy increases as the
missile approaches the target and accuracy increases.

(2) With the beam rider system, the
missile must be launched and then captured by a radar
beam pointing at the target. The missile must then
follow the beam to the target. Although the narrow
radar beam makes it difficult to capture the launched
missile, a number of missiles can be controlled at the
same time with this system.

(3) The command guidance system guides
the missile by steering commands transmitted from
ground guidance equipment to the missile while in
trajectory. Although complex and precise ground
guidance equipment is required for this type of guidance
system, the expendable missile guidance equipment is
normally less complex than that required for the homing
or beam rider systems.

¢.  After analyses of the three missile guidance
systems, it was decided that the command system would
provide the best guidance for the needed defense. The
command guidance system promised to be the most
effective against fast and highly maneuverable aircraft
and to have capabilities for greater range. A government
research and development program was initiated that
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resulted in the Nike Ajax air defense guided missile
system utilizing a command guidance system.

d.  Although the Nike Ajax system was capable
of destroying aircraft at ranges up to 50,000 yards, by
1952 the increased speed and maneuverability of
modern aircraft made it apparent that the Nike Ajax
system would soon cease to be an effective defense. A
new guided missile system was needed which could, with
a single missile, destroy entire formations of high
altitude, high speed aircraft at greater ranges. After
extensive studies, it was determined that this new system
would require the use of a nuclear warhead in a new
missile with a greater range and speed than the Nike
Ajax.

e. Studies were made concerning the feasibility
of incorporating a nuclear warhead in the Nike Ajax
missile to give it the required destructive capabilities.
Consideration was also given to modifying the Nike Ajax
ground guidance equipment to get the greater range and
accuracy required. It became apparent that adaption of
the Nike Ajax missile would necessitate extensive missile
redesign, but only minor changes in the ground guidance
equipment. In addition, it was determined that the
ground guidance equipment could be altered so that it
would be capable of launching and controlling the new
missile as well as the Nike Ajax missile. This would allow
the Nike Ajax missile to be retained for use against single
aircraft at shorter ranges.

f.  Surface to surface capability for the new
system was included as a secondary requirgment.
Engagement of surface targets at long ranges was desired,
and the missile used must be capable of delivering
nuclear warheads.

g. In 1954, after studies were completed,
contractors were authorized to proceed with the new
system - designated the Nike Hercules air defense guided
missile system. This system would provide the additional
capabilities needed, including an intercept range far in
excess of the Nike Ajax.

h. By 1956, it was again apparent that further
improvement in the Nike Hercules system would be
necessary to keep pace with advancements in aircraft, air
to surface missiles, and electronic countermeasures
(ECM) techniques. Extension of Nike Hercules capa-
bilities was needed to maintain an effective defense
against smaller, faster targets operating at higher
altitudes and equipped with improved ECM systems.
From inception, the Nike system was designed to afford
maximum performance flexibility with minimum system
modification. Studies showed that the basic Nike
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Figure 1. Surface to air mission.

Hercules system could again be improved to meet the
anticipated post-1960 threat. With no change in the
missile, the effective range could be increased by the
addition of a new high power acquisition radar (HIPAR)
system. The HIPAR system, plus a new target ranging
radar system (TRR), could provide electronic counter
countermeasure (ECCM) capabilities to contend with
anticipated enemy ECM techniques. In 1958, after
studies were completed, contractors were authorized to
proceed with development of the new system

designated the improved Nike Hercules air defense
guided missile system. The improved systems were to be
deployed in two configurations within the continental
United States, with or without HIPAR. Sites without
HIPAR will have an auxiliary acquisition radar (AAR)
which is supplied by modifying existing acquisition
systems to improve their ECCM and power capabilities.

i Later studies were begun on the feasibility
of adapting existing guided missile systems for use in
countering the threat to the field army by enemy
tactical ballistic missiles. The studies of the Nike

Hercules system revealed that if appropriate changes
were made in the HIPAR, computer, presentation
system, and plotting boards, the improved Nike Hercules
system could be used for defense against tactical ballistic
missiles, as well as manned aircraft and air supported
missiles. After these studies were completed, contractors
were authorized to proceed with the development of the
Nike Hercules ATBM air defense guided missile system.

5. APPLICATION.

a.  The improved Nike Hercules air defense
guided missile system is primarily designed to combat air
to surface missiles and fast, high altitude formations of
modern aircraft with ECM capabilities. It can be most
effectively employed to defend military installations,
industrial centers, large cities, and as a first line of
defense in areas such as the distant early warning (DEW)
line and the eastern and western seaboards of the
continental United States.

b.  An improved Nike Hercules battery can be
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Figure 2. Surface to air low altitude mission.

employed as an individual defense unit or in combiation
with other air defense units. A number of improved Nike
Hercules batteries can also be employed as units of an
integrated air defense system, with each system
monitored and controlled by the Army Air Defense
Command Post (AADCP).

¢.  The Nike Hercules ATBM system is pri-
marily designed to combat aircraft, air supported
missiles, and tactical ballistic missiles, but it can be
conditioned to operate against surface targets.

6. MISSIONS.

a. The improved Nike Hercules system is
capable of performing three types of missions: surface to
air, surface to air low altitude, and surface to surface. An
effort to support the Air Force has been made by
providing selected systems with the capability for radar
scoring of simulated bombing runs. The general
capabilities of the improved Nike Hercules system are
described in (1) through (4) below.

(1) Surface to air mission (SA-AAXfig 1).

ALTITUDE

The improved Nike Hercules system is designed to
combat high altitude bombers or air supported missiles.
The system can detect missiles traveling at supersonic
speeds. Bombers with normal ECM capabilities and with
a typical radar reflecting surface can be detected at
greater ranges than the air supported missile. The Nike
Hercules missile can attain a maximum velocity which
surpasses the speed of known manned aircraft or
aerodynamically supported missiles.

(2) Surface to air low altitude mission
(SA-LA)(fig 2). The improved Nike Hercules system has
provisions for intercepting and destroving low altitude
targets. A delayed start of the missile rocket motor is
employed to achieve a shorter turning radius of the
missile. This permits the missile to attain a low altitude
much faster; therefore, the low altitude corridor (fig 2)
becomes the impact zone in the surface to air low
altitude mission.

(3) Surface to surface mission (SSKfig 3).
The improved Nike Hercules system can deliver a nuclear

warhead to a surface target. The missile is guided to a
space reference point above the target. then a dive order
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Figure 3. Surface to surface mission.
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Figure 4. Surface to air mission against ballistic missile.

is issued causing the missile to approach the target
vertically.

(4) Bomb scoring mission. The improved
Nike Hercules system, when used in a bomb scoring
mission, accurately plots the course of a bomber making
a simulated bombing run and marks the point of the
simulated bomb release. From this plot, the theoretical
impact point is calculated and the accuracy of the
bombing run can be determined.

b. The Nike Hercules ATBM system is also
capable of performing three types of missions: surface to
air antiaircraft (A-A), surface to air antimissile (A-M),
and surface to surface (S-S). This system can also be
used for radar bomb scoring of simulated bombing runs
as described in paragraph (4) above. The missions of the
ATBM system are the same as the improved system with
one exception. The ATBM system has a surface to air
antimissile mission instead of a surface to air low
altitude mission. When the antimissile mission is
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Figure 5. Surface to air mission - functional diagram.
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Figure 6. Surface to air low altitude mission - functional diagram.

selected, the computer is conditioned for ballistic
prediction. The system is capable of guiding a Nike
Hercules missile to intercept and destroy a tactical
ballistic missile, as illustrated in figure 4. It should be
noted that the effective destruction range is shorter for a
longer range ballistic missile.

7. FUNCTIONAL DESCRIPTION.
a.  Improved Nike Hercules system.
(1) Surface to air mission.

(@) In a surface to air mission (fig
5), either of two acquisition radar systems detects and
identifies incoming targets. The HIPAR system operates
at a greater range than the lower power acquisition radar
(LOPAR); therefore, it provides more time for target
evaluation. The HIPAR also provides more altitude
coverage for detecting a tactical ballistic missile.
Acquisition radar azimuth and range data of a designated
target are electronically transferred from either acqui-
sition radar to a target tracking radar system. These data
are used by the target tracking radar operators to acquire
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the target. After acquiring the designated target, the
target tracking radar (TTR) system continuously
supplies target position data (elevation, azimuth, and
range) to a computer system. When enemy counter-
measure activity is adverse, target azimuth data can be
attained by using the strobe line feature of either the
HIPAR or LOPAR aptijamming display (AJD). The
target azimuth can then be transferred to the TTR and
target ranging radar (TRR) which provide the computer
with enemy target range, azimuth. and elevation data.
From the target position data. the computer system
continuously calculates a predicted intercept point. The
azimuth of the predicted intercept point is sent to a
previously designated missile as gvro azimuth preset
data. This data orients a gyro in the missile so that after
launch, the missile automatically rolls to the correct
attitude with respect to the predicted intercept point. A
missile tracking radar system is electronically locked on
the designated missile while the missile is still on the
launcher, so that, after launch. the radar system can
supply uninterrupted missile position data to the
computer system. At the same time. the computer
system continuously supplies data to two plotting
boards which enable the battery control officer to
determine the optimum time to launch the missile.



















