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READ THESE INSTRUCTIONS CAREFULLY

1 (U). These instructions pertain only to those pages which have dif-
ferent effectivities,

2 (U). The effectivity columns in paragraph 3 indicate the preduction
cut-in serial number of materiel which has been modified, and the DA MWO
which contains iunstructions for modifying existing materiel produced prior
to this production cut-in serial number., Process these pages as follows:

a. If the gerial number of the materiel in use is of the applicable
production cut-in serial number or higher, apply changes as indicated in
paragraph 3.

b. If the serigl number of the materiel in use is below the applic-
able production cut-in serial number, and the pertinent DA MWO has been accom-
plished, apply changes as indicated in paragraph 3.

c. If the serial number of the materiel in use is below the applic-
able production cut-in serial number, but the pertinent DA MWO has not been
accomplished, do not change the manual until such time as the modification
is completed. Retain the change pages with this instruction sheet in the
front of the manual, After the modification is completed, apply the changes
as indicated in paragraph 3,

3 (U). In accordance with the instructions contained in paragraph 2,
the new pages, as enumerated below, will be inserted in the manual, and the
old pages will be removed, The material on a new or revised page affected
by these changes is indicated by a vertical line in the margin of the page.
Added or reviged illustrations are indicated by a vertical line adjacent to
the RA PD or ORD G number,
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Effectivity
Production cut=-in
0ld pages New pages DA_MWO serial no.
17-20, 20,1 17=-20, 20.1 9+1400-250-30/40 1394
131-134 131-134 9«1400-250-50/43 1394
207-210 207-210 9=-1400-262-30 1363
261-264, 264.1 261-264, 264,1 9~1400-262-30 1363
339-342 339-342 9+1400-262-30 1363
None 371-378 9-1430-253-50/2 1386

4 (U). G112 rescinded pages 371-428, and "Next numbered page is 429" appears

at the bottom of page 370.2.

Cl5 added pages 371-378, which are to be incorporated
after the accomplishment of DA MWO 9-1430-253-530/2, in accordance with the instruc-
tion sheet. 'Next numbered page is 429" should then appear at the bottom of page
378. In the table of contents, chapter 7, add the new sections IV, V, and VI and
their titles (pages 371-378).

5 (U). Retain the instruction sheets in the front of the manual for future

reference.
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f- The continuous missile position data from
the MTR system and the continuous target po-
sition data from the TTR system are used by
the computer system to provide appropriate
steering and burst orders which are sent to the
MTR system. The MTR system converts the
steering and burst orders to corresponding
guidanee and burst commands which it trans-
mits to the missile. These commands steer the
missile to intercept the target and detonate the
migsile warhead at the proper time for destrue-
tion of the target,

g. The tactical control system consists of the
facilities required to electrically transfer tacti-
cal control data between the various operating
positions in the battery.

11 (U). Block Diagram Analysis for
Surface-to-Air Low Altitude
Mission

In a surface-to-air low altitude misszion, the
functions of the acquisition radar systems (fig.
5), the tracking radar systems, and the com-
puter system are similar to those described in
paragraph 10 for a normal surface-to-air mis-
sion, except that a climb-and-dive trajectory is
used. Use of this trajectory minimizes ground
clutter in the MTR system., To achieve this
climb-and-dive trajectory, the computer system
continuously calculates a displaced aiming point
above the target, as determined by the desig-
nated target position data. When the time to
reach the displaced aiming point and the final
dive time to the actual intercept point become
equal, the missgile receives a final dive order and
dives toward the actual intercept point. A burst
order causes the misgile warhead to detonate at
a time when the most effective burst coverage
will be achieved.

12 (U). Block Diagram Analysis for
Surface-to-Surface Mission

In a surface-to-surface mission, the acquisi-
tion radar system (fig. 5) are not used because
the target pesition is known. The range, azi-
muth, and elevation coordinates of the target
are calculated and manually set into the TTR
system. Therefore, the TTR system supplies
locked coordinate target position data to the
computer system instead of the continuous tar-
get position data supplied in a normal surface-

— Modified dli
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to-air mission. The functions of the computer
and MTR systems are similar to that described
in paragraph 10 for a normal surface-to-air
missgion, except that the missile is guided to a
point in space above the desired burst point and
then vertically toward the ground target. As
the missile approaches the ground, a burst order
is sent which disables the misgile fail-gafe
mechanism and receiver, arms a preset baro-
metric fuze in the warhead, and rolls the missile
180 degrees to compensate for inherent flight
biases. The missile then follows a vertical tra-
jectory until the barometric fuze detonates the
nuclear warhead.

12.1 (U). Block Diagram Analysis of the
RCDC During a Radar Bomb
Scoring (RBS) Mission

a¢. In a radar bomb scoring mission, ultra-
high frequency (UHF) radio equipment at an
Army Air Defense Command Post (AADCP)
(fig. 5.1) provides two-way voice communica-
tion with a bomber preparing to make a simu-
lated bombing run. Automatic relay equipment
at the AADCP extends communication to the
RCDC by wire or radio. As in a tactical surface-
to-air mission, the acquisition radar system lo-
cates and identifies the bomber, In a bomb
scoring mission, however, this operation is fa-
cilitated by periodic position reports trans-
mitted by voice communication from the bomber.
The acquisition radar system supplies bomber
position data to the TTR system. This data
enables the TTR system to acquire and track
the bomber. During radar bomb scoring mis-
sions, NORMAL-RBS TEST switch S1 on the
FUIF fixed attenuator is set to the RBS TEST
position, providing a target tracked indication
to the AADCP. While tracking the bomber,
the TTR system supplies accurate bomber posi-
tion data to the computer system. The computer
system supplies bomber ground position data to
the horizontal plotting board, causing a pen on
the plotting board to travel over the plotting
board in accordance with the movement of the
bomber, The computer system also supplies
bomber altitude data to the RBS control unit,
causing an altimeter on the control unit to indi-
cate the altitude of the bomber.,

b. At the start of the bombing run, the
bomber transmits a tone signal over the UHF

18 CONFIDENTIAL
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radio. The tone signal causes the RBS control
unit to apply a pen control signal to the hori-
zontal plotting board. This signal causes the
plotting board pen to begin marking the course
of the bomber on the plotting board. The RBS
control unit also applies timing marks through
the computer system to the plotting board, These
timing marks appear at six-second intervals
along the plot and are used to determine the
speed of the bomber. The RBS scale factor unit
expands the plotting board scale to permit a
more accurate determination of the bomber’s
position at bomb releaze.

¢. The bomber simulates bomb release by mo-
mentarily interrupting the transmitted tone
signal at the bomb release point. When the tone
signal stops, the pen control signal also stops,
causing the plotting pen to lift from the plot-
ting board. The interruption of the plot marks
the location of the bomber at the bomb releage
point, The timing marks indicate the speed of
the bomber, and the altimeter on the RBS
control unit indicates the altitude of the bomber,
The theoretical bomb impact point can be calcu-
lated from the speed, position, altitude, and
course of the bomber at the bomb release point.
The theoretical bomb impact point is compared
with the target pogition, and a score is assigned
for the bombing run. The scope is sent by voice
communtication to the AADCP and relayed auto-
matically to the bomber by UHF radio.

CONFIDENTIAL - Medified Handiing cl6
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d. The RBS control unit, RBS scale factor
unit, and the wire or radioc communication
equipment are Air Force material located in
the RCDC {for bomb scoring missions only.
This equipment is normally operated by Air
Force personnel.

12.2 (U). Mission Simulation Using
T1 Trainer

When the T1 trainer is connected to 2 NIKE—-
HERCULES ATBM system, problems encoun-
tered during the acquisition, track, and inter-
cept phases of the different air defense missions
can be presented to the operators of the system.
The T1 trainer can simulate low altitude effects,
electronic countermeasures (ECM), airborne
targets and missiles, IFF signals and ground
clutter, The T1 trainer has the following
capabilities.

a. Airborne Targets. One to six airborne
targets can be simulated. The course, speed,
and gize of each target is independently vari-
able.

b, NIKE Missile. The trajectory of a NIKE-
AJAX or NIKE-HERCULES misgile can be
simulated from tracking data supplied by the
NIKE-HERCULES system or a live NIKE-
AJAX or NIKE-HERCULES missile can be
fired at a simulated target.

Section W (C). FUNCTIONAL DESCRIPTION OF THE NAR SYSTEM

13 (U). General

g¢. The NAR system, in conjunction with a
selective identification feature/identification
friend or foe (SIF/IFF) system, detects and
interrogates targets within a range of 250,000
yards. The NAR system accomplishes detection
and interrogation of targets by transmitting rf
energy into the area under surveillance, and
receiving reflected rf energy. When a target
enters this area, rf energy striking the target is
reflected back to the NAR system where it is
amplified and displayed on a plan position indi-
cator (PPI) in the acquisition presentation sys-
tem. The PPI display is analyzed to determine
if the target is friendly or hostile. Designated
target position {azimuth and range) data of a

hostile target is electrically transferred to the
TTR system,

b. With the addition of AJD equipment, in
selected NIKE-HERCULES systems, the NAR
system can operate effectively while being sub-
jected to an extremely high level of ECM
activity.

14 (C). Block Diagram Analysis
The NAR system (fig. 6) consists of synchro-
nizing, transmitting, antenna, receiving, MTI,
acquisition presentation, and SIF/IFF systems.
a. Synchronizing, Transmitiing, and Antenna

Systems.

(1) The synchronizing, transmitting, and
antenna systems operate together to

2 CONFIDENTIAL
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originate and transmit pulses of rf
energy into space. The synchronizing
gystem initiates a NAR preknock
pulse, a NAR sync pulse, and a trang-
mitter syne pulse, which electrically
gynchronize the operation of the trans-
mitting, receiving, moving target in-
dicator (MTI), SIF/IFF, acquisition
presentation, and TTR systems. The
transmitter sync pulse is applied to
the transmitting system. The NAR
sync pulse is applied to the
acquisition presentation system. The

(2)

T™ 9-1430-250-10
Authorized

NAR preknock pulse is applied to the
receiving, MTI, SIF/IFF, acquisition
presentation, and TTR systemas.

The transmitter sync pulse is used to
trigger the transmitting system which
produces high power rf for application
to the antenna system. The NAR an-
tenna focuses the high power rf into
a narrow (pencil) beam and directs
this rf energy to search the area under
surveillance. The antenna drive rotates
the NAR antenna 360 degrees in
azimuth. The reflected rf energy from

CONFIDENTIAL 20.1
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DD CC BB AA
1. CONTROLS AND INBICATORS—PARTIAL

(“‘\‘ A BCD E F G HJ KL M N P Q

2. CONTROLS AND INDICATORS—PARTIAL ORD 6235824]

Figure 77 (U). Battery signal panel-indicator—ceontrols and indicators (U).
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Key to
fig. 77 Control or indicator Type Function
Al MISSION--—58 indicator (Green When illuminated, indicates that a surface-to-surface (SS)
light mission has been selected for the immediate engagement.
B,1 MISSION—SA indicator Green When illuminated, indicates that a surface-to-air (SA)
light mission has been selected for the immediate engagement.
C 1 MISSION—LA indicator Green When illuminated, indicates that a surface-to-air low al-
light titude (L.A) mission has been selected for the immediate
engagement.
D, 1 MISSILE—REM--I-HE Green When illuminated, indicates that a NIKE-AJAX high
indicator light explosive missile has been selected by the Army Air
Defense Command Post (AADCP) for the immediate
engagement.
E 1t MISSILE—REM—B-HE | Green When illuminated, indicates that a NIKE-HERCULES
indicator light high explosive missile has been selected by the AADCP
for the immediate engagement.
F,1 MISSILE-—REM—B-X8 Dark red When illuminated, indicates that a NIKE-HERCULES
indicator light small prime warhead missile has been selected by the
AADCP for the immediate engagement.
G,1 MISSILE—-REM—B-XL | Dark red When illuminated, indicates that a NIKE-HERCULES
indicator light large prime warhead missile has been selected by the
AADCP for the immediate engagement.
H 1 MIN. BURST ALTITUDE | — Indicates the setting of the MIN. BURST ALTITUDE
1000°’s FEET dial knob (J, 1). Dial is graduated from 0 to 30 in incre-
ments of (.5.
J, 1 MIN. BURST ALTITUDE | Rotary (with | Permits selection of the minimum burst altitude at which
knob lock) a prime warhead missile will detonate.
K1 MISSILES PREPARED — Indicates the number of missiles prepared by the launch-
meter ing area for current setting of MISSILES PREPARED
switch (EE, 1), Meter scale is graduated from 0 to 16
in increments of 1.
L, 1 MISSILE-—DESIG- Green When illuminated, indicates that either the launcher and
NATED indicator light section from which the missile is to be fired, or simulator
group OA-1643/M has been designated.
M, 1 MISSILE—READY (Green When illuminated, indicates a degree of readiness of the
indicator light designated missile.
N,1 MISSILE—TRACKED Green When illuminated, indicates the designated missile is being
indicator light tracked by the MTR system.
P11 TARGET—FOE indicator | Green When illuminated, indicates that the designated target is
light hostile.
Q,1 TARGET—DESIG- Green When illuminated, indicates that the jdentified target has
NATED indicator light been designated to the TTR system.
R, 1 TARGET—CONFIRMED | Green When illuminated, indicates the designated target is being
indicator light acquired by the TTR system.
5,1 TARGET-—-TRACKED Green When illuminated, indicates the acquired target is being
indicator light tracked by the TTR system.
T, 1 READY TO FIRE Green When illuminated, indicates that the designated missile
indicator light may be fired at any time,
U, 1 FIRE indiecator light Green When illuminated, indicates that the fire order has been
issued.
Vv, 1 LAUNCH indicator light Green When illuminated, indicates that the designated missile
has been launched,
w,1 BURST indicator light Green When illuminated, indicates that the burst order has been
issued,
X1 SIMULATE indicator Ivory When illuminated, indicates that the missile firing simu-
light lator equipment is in operation or that the test respon~
der in the launching area has been designated.
Y, 1 NON-MANEUVER indi- | Green When illuminated, indicates that the computer system is
cator light conditioned for a single target that is expected to ma-
neuver little or none at all.
132 CONFIDENTIAL
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Key to

fig. 77 Control or indicator Type Functlon

zZ, 1 NON-MANEUVER Pushbutton When depressed, prepares the computer system for a
switch single target that is expected fo maneuver little or none

at all. Iluminates NON-MANEUVER indicator light
(Y, 1).

AA,1 MULTIPLE TARGET Green When illuminated, indicates that the computer system is

indieator light so conditioned that the tracking information from a
formation is smoothed ocut and acted upon as single
target information to provide reliable target velocity
information.

BB, 1 MULTIPLE TARGET Pushbutton When depressed, conditions the computer system so that
switch the tracking information from a formation is smoothed

out and acted upon as single target information to pro-
vide reliable target velocity information. Also illumi-
nates MULTIPLE TARGET indicator light (AA, 1).

CC,1 MANEUVER indicator Green When illuminated, indicates that the computer system is
light conditioned for a tarpet that is expected to maneuver

evasively.

DD, 1 MANEUVER switch Pushbutton When depressed, conditions the computer system for a

target that is expected to maneuver evasively. Also illu-
minates MANEUVER indicator light (CC, 1).

EE, 1 MISSILE PREPARED Rotary (four- | When set, the number of prepared missiles of the type

switch position) indicated by its position is indicated on the MISSILES
PREPARED meter {K, 1).

FF,1 LIMITED TARGET Dark red When illuminated, indicates that the designated target
DAMAGE indicator is located such a distance below the minimum burst alti-
light tude that the full burst effect from a prime warhead

missile cannot be obtained.

GG, 1 B-XW-BURST OFFSET |Toggle (two- | When set to OUT position, disables the normal burst-offset
switch position) circuits of the computer system and causes the misgsile

prime warhead to detonate directly on or a short distance
from the target.

When set to IN position, detonates the missile prime war-
head at a distance from the target as determined by the
burst-offset circuits of the computer system.

HH.1 MISSILE switch Rotary {four- | Permits selection of the type missile (I-HE, B-HE, B-XS,

position) or B-XL) to be used for a particular engagement.

JJ, 1 LAUNCHER DATA— Green When illuminated, indicates that the mission and missile
RELEASED indicator information, established by the setting of the MISSION
light switch (MM, 1) and the MISSILE switch (HH, 1) has

been released to the launching aresa.

KK,1| LAUNCHER DATA Pushbuiton When depressed, releases the mission and missile infor-
switch mation established by the setting of the MISSION

switch (MM, 1) and the MISSILE switch {HH, 1) to
the launching area. Illuminates LAUNCHER DATA
RELEASED indicator light (JJ, 1).

LL, 1 LAUNCHER DATA— Ivory When illuminated, indicates that no missile or mission
NOT RELEASED indi- data has been released to the launching area.
cator light

MM,1] MISSION switch Rotary Permits selection of the type mission (88, surface-to-sur-

{three- face; SA, surface-to-air; or LA, surface-to-air low alti-
position} tude) for a particular engagement.

A2 MISSILE—BTRY—I-HE |Green When illuminated, indicates that a NIKE-AJAX high ex-
indicator light plosive missile has been selected by the battery for the

immediate engagement.

B,2 MISSILE—BTRY—B-HE |Green When illuminated, indicates that a NIKE-HERCULES

indicator light

CONFIDENTIAL

high explosive missile has been selected by the battery
for the immediate engagement.
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Key to
fig. T Control or indieator Type Function
c.2 MISSILE—BTRY—B-XS | Dark red When illuminated, indicates that a NIKE-HERCULES
indicator light small prime warhead missile has been selected by the
battery for the immediate engapement.
D, 2 MISSILE—BTRY—B-XL | Park red When illuminated, indicates that a NIKE-HERCULES
indicator light large prime warhead missile has been selected by the
battery for the immediate engagement.
E, 2 MISSILE—DESIG- Ivory When illuminated, indicates that neither the launcher and
NATED indicator light section from which the missile is to be fired, nor the
flight simulator group has been designated.
P2 MISSILE-—READY indi- Ivory When illuminated, indicates that the designated missile
cator light or flight simulator group is not ready to be tracked.
G,.2 MISBILE—TRACKED Ivory When illuminated, indicates that neither a missile nor the
indieator light flight simulator group is being tracked by the MTR
system.
H,2 TARGET—FOE indicator | Ivory When illuminated, indicates that no target has currently
light been identified as hostile.
J,2 TARGET-DESIG- Ivory When illuminated, indicates that no target has been desig-
NATED indicator light nated to the TTR system.
K, 2 TARGET CONFIRMED Ivory When illuminated, indicates that ne target has been ac-
indicator light quired by the TTR system.
L,2 TARGET—TRACKED Ivory When illuminated, indicates that no target is currently
indicator light being tracked by the TTE system.
M, 2 READY TO FIRE indi- Ivory When illuminated, indicates that the events necessary to
cator light be performed prior to firing have not taken place.
N,2 FIRE indicator light Ivory When illuminated, indicates that the fire order has not been
issued.
P, 2 LAUNCH indicator light Ivory When illuminated, indicates that a missile has not been
launched for the current engagement.
Q,2 BURST indicator light Ivory When illuminated, indicates that no burst order has been
izsned.
134 CONFIDENTIAL



c9

ified Handling

CONFIDENTIAL M55

™ 9-1430-250-10

Figure 105 (U).

Missile track control power supply—conirols ond indicators.
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Key
fig, 10

g

Contrel or indicator

Type

Function

A

208

MAGNETRON meter. . _..._.

FREQUENCY meter_____..._.

FREQUENCY switch_....__.

AGC-MANUAL switch_.____.

GAINknob._.___.__________.

IND HV indicator light. ...

IND HV switeh_______..

Figure 105 (1.

Toggle (three-
position,
spring-loaded
to center
position).

Toggle (two-
position}.

Toggle (two-
position).

Indicates magnitude of average magnetron current of
the missile tracking radar system, magnitude of high
voltage applied to transmitter system of the missile
tracking radar system, or magnitude of current of high
voltage power supply of the missile tracking radar
system as determined by the position of the MAG-
NETRON switch (N fig. 105). The meter has two
scales. The top scale is graduated from 0 to 20, in
increments of 1; the lower seale is graduated from 0 to
100 in increments of 5.

Indicates, on upper (SLEW) scale, the tuned ecavity for
which the missile tracking radar system magnetron
is tuned. The upper scale is graduated from 5 to 1.
Indicates, on lower (TUNE} scale, the existence of any
difference between the resonant frequency of the tuned
cavity and the operating frequency of the missile track-
ing radar system magnetron. The lower scale has a
darkened segment which is used for an on frequency
indication.

When operated to the DECREASE position, decreases
the frequency of the magnetron of the missile tracking
radar system to a minimum of 83500 megacycles,

‘When operated to the INCREASE position, increases
the frequency of the magnetron of the missile tracking
radar system to a maximum of 9600 megacycles.

‘When released from either the INCREASE or DECREASE
position, causes the magnetron of the missile tracking
radar system to operate at the frequency indicated on
the FREQUENCY meter (B, fig. 105).

When set to the AGC position, causes the automatic gain
control (AGC) eircuits to automatically control the
gain of the receiver system of the missile tracking radar
system.

When set to the MANUAL position, permits the gain
of the receiver system of the missile tracking radar
system to be controlled by the GAIN knob (E, fig.
105), provided the TEST switch (A, fig. 104} on the
missile track control drawer (fig. 36) on the missile
radar contrel console is in the up position.

When turned, adjusts the gain of the receiver system
of the missile tracking radar system, provided the AGC-
MANUAL switech (D, fig. 105%) is in the MANUAL
position, and the TEST switeh (A, fig. 104) on the missile
track control drawer {fiz. 36) on the missile radar con-
trol console is in the up position.

When illuminated, indicates that high voltage is being
applied to the range indieator (fig. 36) of the missile
radar control consale,

When turned to the on {(up) position, applies high voltage
to the range indicator (fig. 36) on the missile radar
control console, and illuminates IND HV indicator
light (F, fig. 105).

Missile track control power supply—conlrols and indicators—legend.
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Key

Control or indicator

Type

Function

HV SUPPLY-ON switch

HV SUPPLY-OFF swite

HV SUPPLY-READY
tor light.

HV SUPPLY knob

MAGNETRON switch

HV SUPPLY-ON indicator light

h

indica-

Pushbutton

Red

Pushbutton

Green

Rotary

Lever (three.
position,
spring-loaded
to center
position).

When depressed, applies high voltage to the transmit-
ter system of the missile tracking radar system.
INuminates HV SUPPLY-ON indicator light (J, fig.
105), and the MISSILE-HIGH VOLTS-ON indicator
light (G, fig. 88) on the radar power control panel
(fiz. 33) and inhibits the AFC disabling circuit
which is controlled at the T1 trainer. Extinguishes
the HV SUPPLY-READY indicator light (L. fig.
105}, and extinguishes the following indicator
lights on the radar power contrel panel:
a. MISSILE-HIGH VOLTS-READY indicator light
(H, fig. 88).

b. MISSILE-HIGH VOLTS-HOT indicator light (J,
fig. 88).

¢. MISSILE-HIGH VOLTS-PREHEAT indicator light
(K, fig. 88).
d. MISSILE-INTLK indicator light (P, fig. 88).
‘When illuminated, indicates that high voltage is being
applied to the transmitter system of the missile
tracking radar system.
When depressed, removes high voltage from the trans-
mitter system of the missile tracking radar sys-
tem. Extinguishes HV SUPPLY-ON indicator light
(J, fig. 105), and the MISSILE-HIGH VOLTS-ON
indicator light (G, fiz. 88) on the radar power con-
trol panel (fig. 18). Illuminates the HV SUPPLY-
READY indicator light (L, fig. 105) and illuminates
the following indicator lights on the radar power
control panel:
¢, MISSILE-HIGH VOLTS-READY indicator light
(H, fig. 88).

b. MISSILE-HIGH VOLTS-HOT indicator light (J,
fig. 88).

¢. MISSILE-HIGH VOLTS-PREHEAT indicator light
(K, fig. 88).

d. MISSILE-INTLK indicator light (P, fig. 88).

When illuminated, indicates that high voltage may be
applied to the transmitter system of the missile
tracking radar system.

‘When turned, adjusts high wvoltage applied to the
transmitter system of the missile tracking radar
system, as indicated on the MAGNETRON meter
(A, fiz. 105). (Must be in START position, fully
counterclockwise, before high woltage can be ap-
plied to the transmitter system.)

When operated to the KV FS =20 |position, causes the
MAGNETRON meter (A, fiz. 105) to indicate the
magnitude of high voltage being applied to the
magnetron of the transmitter system of the mis-
sile tracking radar system. The magnitude is indi-
cated on the upper scale of the meter. The scale is
graduated from ( to 20, representing 0 to 20,000
volts in increments of 1, representing 1000 volts.

Figure 105 (U). Missile track control power supply—controls and indicators—legend—continued (U}.
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Control or indicator

Type

Funetion

OFF FPREQ indicator light

TUNE-SLEW awitch

position).

w

When set to the FS 20MA position, causes the MAG-

NETRON meter (A, fig. 106) to indicate the aver-
age current of the magnetron of the transmitter
system of the missile tracking radar system. Cur-
rent iz indicated in milliamperes on the top scale
of the meter. Scale is graduated from 0 to 20
milliamperes in inerements of 1 milliampere.

When operated to MA FS=100 position, causes the

MAGNETRON meter (A, fig. 105) to indicate aver-
age current of the magnetron high voltage power
supply of the missile tracking radar system. Cur-
rent is indicated in milliamperes on the lower
scale of the meter. Scale is graduated from 0 to
100 milliamperes in increments of 5 milliamperes.

Light red When {lluminated, indicates that the missile tracking

radar system magnetron is operating at an incorrect
frequency,

Rotary (two) When set to the TUNE position, causes FREQUENCY

meter (B, fig. 105) to indicate on the TUNE seale
and allows FREQUENCY switch (C, fig. 105), when
operated, to change the frequency of the missile
tracking radar system magnetron at a tune (slow)
rate.
hen set to the SLEW position, causes FREQUENCY
meter (B, fig, 105) to indicate on the SLEW scale
and allows FREQUENCY switch (C, fig. 105), when
operated, to change the frequency of the missile
tracking radar system magnetron at a slew (fast)
rate.

210

Figure 105 (U}, Missile track control power supply—controls and tndicators—Ilegend—continued (U).

CONFIDENT

AL



15 December 1958

rate at which the azimuth position con-
tinues to increase or decrease remains the
same as that of the azimuth handwhee]
at the time manual rotation was discon-
tinued. The direction and rate continues
until the azimuth handwheel is rotated
in the opposite direction, or until the azi-
muth MAN-AID-AUTO switch is set to
the MAN or AUTO position.

(3) Automatic mode. To operate in this
mode the missile-tracking radar system
must be in the test condition, and the
azimuth MAN-AID-AUTO switch (L,
fig. 104) must be set to the AUTO
position. With the system in the above
condition, the missile-tracking radar sys-
tem locks on and sutomatically tracks
the missile in azimuth, provided the
conditions given in (a) and (b) below
are fulfilled.

(a) The missile is presently being tracked
in range and elevation in either the
manual, sided, or automatic mode.

(b The missile is presently being tracked
in azimuth in either the manual or
aided mode.

d. Missile Elevation Control. All controls neces-
sary for the operation of the elevation positicning
system of the missile-tracking radar system are on
the missile track control drawer (figz. 36). The
elevation angle to which the track antenna re-
flector assembly (fig. 50) of the missile track
antenna-receiver-transmitter group is pointing
is indicated by the ELEVATION dial (8, fig. 103)
on the missile track indicator (fig. 36). The
elevation positioning system has three modes of
operation: manusl, aided, and automatic. These
three modes of operation are used only when the
missile-tracking radar system is in the test con-
dition; automatic operation is always used when
the missile-tracking radar system is in normal
operation.

{1) Manual mode.

dified Handh
CONFIDENTIAL Modified Handling

(2) To operate in this mode the missile-

TM 9=1430-250-10

tracking radar system must be in the
test condition, and the elevation MAN-
AID-AUTO switch (Q, fiz. 104) on
the missile track control drawer (fig.
36) must be set to the MAN position,
The elevation handwheel (N, fig. 104)
1s then rotated either clockwise or
counterclockwise to position the track
antenna reflector assembly (fig. 50)
associated with the missile-tracking
radar system to the desired elevation
angle.

(&) If the missile-tracking radar system is

in the test condition, and the
LAUNCHER ACQUIRE switch (C,
fig. 104} is operated, the track antenna
reflector assembly automatically slews
to the elevation angle of the designated
missile, or to the guided missile flight
simulator if a missile has not been
designated.

(2) Aided mode. To operate in this mode the

missile-tracking radar system must be
in the test condition and the elevation
MAN-AID-AUTO switch (Q, fig. 104)
must be in the AID position. When the
elevation MAN-AID-AUTOQO switch is
in the AID position and the elevation
handwheel is rotated and then released,
the elevation angle of the missile as
represented by the elevation positioning
system of the missile-tracking radar
system automatically continues to in-
crease or decrease. The direction and
rate at which the elevation angle con-
tinues to increase or decrease remains the
same as that of the elevation handwheel
at the time manual rotation was dis-
continued. This direction and rate
continues until the elevation MAN-
AID-AUTO switch is set to the MAN or
AUTO position or until the elevation

CONFIDENTIAL
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handwheel is rotated in the opposite
direction.

Caution: Do not allow the antenna
to drive into the antenna elevation
stops.

(3) Automatic mode. To operate in this

mode the misgile tracking radar sys-
tem must be in the test condition, and
the elevation MAN-AID-AUTO switch
(Q, fig. 104) must be set to the AUTO
position. With the system in the above
condition the missile tracking radar
gystem locks on and automatically
tracks the missile in elevation pro-
vided the conditions in (@) and (&)
below are fulfilled.

{a¢) The missile is presently being
tracked in range and azimuth in
either the manual, aided, or auto-
matic mode.

(b} The missile is presently being
tracked in elevation in either the
manual or aided mode.

e. Missile Seleetion Control,

262

(1) Automatic missile selection. During

normal operation the type missile in-
formation corresponding to the setting
of the MISSILE switeh (GG, 1, fig.
77) and MISSION switch (LL, 1, fig.
77) on the battery signal panel-indi-
cator (fig. 24) on the battery-control
console is transmitted to the launch-
ing area, The launching area person-
nel then designate the missile to be
fired. Operation of equipment in the
launching area is presented in TM
9-5096-1.

(2) Local missile selection.

{e¢) During test conditions or emergency
conditions the missile tracking ra-
dar system operates in the local
mode. Operation under emergency
conditions is discussed in para-
graphs 120 and 121. To operate in
the local mode, the LOCAL DESIG-
NATE switch (J, fig. 103) on the
missile track indicator (fig. 36)
must be set to the on {up) position.
When the switch is in this position,
a launching section can be desig-
nated by operating any one of four

CONFIDENTIAL Modified Handling
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SECTION switches (U, V, W, or
X; fig. 103). The designated section
is indicated by illummination of the
corresponding SECTION indicator
light (Y, Z, AA, or BB; fig. 103).
After a section has been desig-
nated, a launcher can be desig-
nated by operating any one of four
LAUNCHER switches (N, P, Q, or
R; fig. 103). The launcher desig-
nated is indicated by illumination
of the corresponding LAUNCHER
indicator light (B, C, D, or E; fig.
103).

(b) When the missile-tracking radar
system is conditioned for loecal
operation and the TEST RE-
SPONDER switch (K, fig. 103) is
depressed, the TEST RESPONDER
indicator light (G, fig. 103} illumi-
nates, This indicates that the guided
missile flight simulator is desig-
nated instead of a missile.

{c) If the missile tracking radar system
is conditioned for local operation
and the computer is conditioned for
either action or tracking test (par.
915 (1) (2), and 91b(1)<{c)) the
misgile tracking radar system slews
to the azimuth, elevation and range
of either the designated missile or
the guided missile flight simulator,
whichever is designated, when the
LAUNCHER ACQUIRE switch (C,
fig. 104) on the missile track con-
trol drawer (fig. 36) is operated.

f. Magnetron Freguency Control. Frequency
control of the missile tracking radar magnetron
is effected by the FREQUENCY switch (C, fig.
105), TUNE-SLEW switch (Q, fig. 105), FRE-
QUENCY meter (B, fig. 105), and the OFF
FREQ light (P, fig. 105) on the missile track
control power supply (fig. 36). When the
TUNE-SLEW switch is set to the SLEW posi-
tion, the FREQUENCY meter indicates on the
SLEW scale and the FREQUENCY switch
can be operated to increase or decrease magne-
tron frequency at a slew (fast) rate. The
SLEW scale of the FREQUENCY meter is
marked with positions 5 through 1 which rep-
resent tuned cavities that may be used in the
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missile tracking radar system. The magnetron
frequency is changed at a slew (fast) rate until
the FREQUENCY meter indicates the pre-
selected tuned cavity that is in use, When the
TUNE-SLEW switch is set to the TUNE posi-
tion, the FREQUENCY meter indicates on the
TUNE scale and the FREQUENCY switch
can be operated to increase or decrease magne-
tron frequency at a tune (slow) rate. The
TUNE sgcale of the FREQUENCY meter has
a darkened segment which represents the
resohant frequency of the preselected tuned
cavity, When the magnetron operating fre-
quency is not the same as the tuned cavity
resonant frequency: the FREQUENCY meter
indicates to the right of the darkened segment.
When the magnetron operating frequency is
the same as the tuned cavity resonant frequency:
the FREQUENCY meter indicates in the dark-
ened segment. The OFF FREQ light illuminates
when the magnetron operating frequency is
net the same as the tuned cavity resonant
frequency.

g. Missile High Voltage Control. Misgile high
voltage control consists of the observations that
must be made and the operations that must be
performed by the operator to apply high vol-
tage to and remove high voltage from the range
indicator (fig. 36) on the missile radar control
console, and the magnetron of the transmitter
system of the missile tracking radar system.
The controls and indicator lights used to per-
form these operations are discussed in (1) and
(2) below.

(1) Indicator high voltage control. When
the IND HV switch (G, fig. 105) on
the missile track control power supply
(fig. 36) is turned to the on (up) posi-
tion, high voltage is applied to the
range indicator of the missile radar
control console. This causes the cath-
ode-ray tube of the range indicator to
illuminate, provided the INTENSITY
knob (B, fig. 107) on the range indi-
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cator is properly adjusted. This also
causes the IND HV indicator light (F,
fig. 105) on the missile track control
power supply (fig. 36) to illuminate.

Magnetron high voltage control.

Caution: Safety devices are built
into the magnetron high voltage cir-
cuitry to insure proper energization,
but ihese safely devices may fail;
therefore, it is necessary that the mis-
sile tracking radar system equipment
be energized in the manner prescribed
in tables XV, and XVI, in sequence,
to prevent damage to or possible fail-
ure of the equipment.

(@) When illuminated, the HV SUP-

PLY-READY indicator light (L,
fig. 106} on the missile track control
power supply indicates that the nee-
essary time delay has elapsed, and
high voltage may be applied to the
magnetron of the missile tracking
radar system, provided the HYV
SUPPLY knob (M, fig. 105) is in
the START position.

() When the HV SUPPLY-ON switch

(H, fig. 105) is depressed,the mag-
netron is energized, the HV SUP-
PLY-ON indicator light (J, fig.
105) illuminates,and the HV SUP-
PLY-READY indicator light (L,
fig. 105) extinguishes, provided the
HV SUPPLY knob is in the START
position. After the magnetron is
energized, the current of the magne-
tron is controlled by the HV SUP-
PLY knob. Turn knob smoothly
clockwise from the START position
until MAGNETRON meter (A, fig.
105) indicates 8.5 ma for NIKE-
HERCULES operation, or 15 ma
for NIKE-AJAX operation.

CONFIDENTIAL
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Caution: Do not force knob beyond
mechanical stops. If meter pointer
fluctuation is sufficient to actuate the
overcurrent sensing device causing the
HV SUPPLY-ON indicator light (J,
fig. 105) to extinguish, turm knob all
the way counterclockwise and notify
an organizational maintenance techni-
cian,

Note. To read the average magnetron
current, MAGNETRON switch (N, fig. 105)
must be in the center position (FS8 20MA).

(¢c) The HV SUPPLY knob (M, fig.

105) is rotated counterclockwise to
the START position and the HV
SUPPLY-OFF switch (K, fig. 105)
is depressed to deenergize the mag-
netron. The HV SUPPLY-READY
indicator light (L, fig. 99) illumi-
nates, and the HV SUPPLY-ON in-
dicator light (J, fig. 99) extin-
guishes.

90 (CMHA). Description of Missile Track-
ing Radar Presentation

The missile tracking radar presentation indi-
cates missile range, azimuth, and elevation in-
formation. The range information is presented
by means of a range indicator. The azimuth
information is presented by means of an azi-
muth dial and an azimuth error meter. The ele-
vation information is presented by means of an
elevation dial and an elevation error meter,

Note. The term “missile” when used in this para-
graph in connection with presentation cbtained during
testing operations is synonymous with the terms ob-
ject or target for reasons explained in parsgraph
89a(2).

a. Range Indicator Presentgtion. The range
indicator presentation is presented by means of
a cathode-ray tube and a range dial. One of two
types of presentations is presented on the cath-
ode-ray tube. The type is determined by the set-
ting of the IMAGE SPACING switch (E, fig.
107) on the range indicator (fig. 36) on the
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missile radar control console. The cathode-ray
tube presented as selected by the IMAGE
SPACING switch is adjusted or varied by three
controls on the front of the range indicator.
{1) Presentation with the IMAGE SPAC-
ING switch set to the OFF or NOR
position. The range indicator presen-
tation is identical when the IMAGE
SPACING switch (E, fig. 107) is set
to either the OFF or NOR position.
This presentation is shown on figure
123. The presentation consists of a
coder pulse and a transmitfed pulse,
500-yard expanded sweep, and the
100-yard range notch, all super-im-
posed on the baseline. The target
“pip” becomes part of the presenta-
tion when a radar return signal or a
missgile transmitted signal is being re-
ceived by the missile tracking ra-
dar system. The range indicator is
normally operated with the IMAGE
SPACING switch set to the OFF or
NOR position.

(a) Baseline. The baseline (fig. 128) ex-
tends across the face of the cathode-
ray tube and represents a maximum
range of either 200,000 yards or
55,000 yards, depending upon the
type missile to be used. The baseline
can be adjusted to represent any
range between 40,000 and 200,000
yvards when the missile tracking ra-
dar system is conditioned for a
NIKE-HERCULES engagement, or
the baseline ¢can be adjusted to rep-
resent any range between 10,000
and 55,000 yards when the missile
tracking radar system is condi-
tioned for a NIKE-AJAX engage-
ment. The left end of the baseline
represents O yards in range and the
right end represents the maximum
adjusted range. Superimposed on
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the baseline is “grass” (noise) that
reduces to a minimum when the
missile tracking radar system is
locked on the missile.

Transmitted pulse and coder pulse.
When the migsile tracking radar
system is conditioned for a NIKE-
AJAX engagement, the coder pulse
(fig. 123) appears as a clearly de-
fined pulse on the left end of the
baseline, and the transmitted pulse
(fig. 123) appears directly to the
right of the coder pulse. When the
missile tracking radar system is
conditioned for a NIKE-HERCU-
LES engagement, the coder pulse
and the transmitted pulse appear
defocused and intermixed on the

(¢
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left end of the baseline. The coder
pulse indicates that the coder sys-
tem of the missile tracking radar
system is operating. The transmit-
ted pulse represents 0 yards in
range and signifies that the missile
tracking radar system is transmit-
ting. Neither pulse has any opera-
tional significance, but appears only
because of inherent characteristics
of the missile tracking radar sys-
tem.

500-yard expanded sweep. The 500-
yard expanded sweep (fig. 123) en-
larges a segment of the baseline for
better definition of a target “pip”.
The 500-yard expanded sweep
moves left

264.1
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to the launching area the information corre-
sponding to the setting of the MISSION switch
and the MISSILE switch.

g. Operating the Missile Tracking Radar
System. During an engagement the operation
of the misgile tracking radar system is auto-
matic.

(1) The TEST NORMAL switch (A, fig.
104) on the missile track control
drawer is set to NORMAL. This ac-
tion removes the effect of test cir-
cuitry and conditions the missile
tracking radar system for automatic
operation.

With the TUNE-SLEW switch (Q,
fig. 105) set to the SLEW position,
the FREQUENCY meter (B, fig. 105)
indicates the correct preselected tuned
cavity number on the SLEW scale.
With the TUNE-SLEW switch set
to the TUNE position, the FRE-
QUENCY meter indicates in the dark-
ened segment of the TUNE scale.
The OFF FREQ <indicator light (P,
fig. 105) does not illuminate.

The RECEIVED SIGNAL meter (K,
fig. 106) on the missile control-indi-
cator group (fig. 36) indicates the
strength of the returned signal from
the designated missile. This signal
should be as great or greater than
the value specified by organizational
maintenance personnel. The range in-
dicator (fig. 36) is observed to as-
certain that a “pip” is centered in the
100-yard range notch (fig. 121). The
“pip” indicates that the missile track-
ing radar system iz “locked-on” and
tracking the designated missile. The
operator should monitor the RE-
CEIVED SIGNAL meter and the
range indicator (fig. 36} to obtain
information concerning the behavior

(1.1)

(2)
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of the designated missile throughout
the engagement,

The TRACK indicator light (E, fig.
106} illuminates if the missile track-
ing radar locks on the designated
missile and the missile tracking radar
magnetron operating frequency is cor-
rect. Failure of the indicator light to
illuminate can be overridden by de-
pressing the TRACK switch (H, fig.

104). This action provides the neces-
sary indicator light and relay sequence

for firing the missile. Should the mis-
gile be considered unfit to fire, a new
missile must be designated and the
REJECT switch (K, fiz. 104) de-
pressed, If the beacon of an airborne
misgile is ‘lost” and is not acguired
by the missile tracking radar within
three seconds, the missile tracking ra-
dar slews to the next designated mis-
gile or to the flight simulator if no
missile has been designated.

h. Firing the Missile, When the green
READY TO FIRE indicator light (T, 1, fig.
T7) on the battery signal panel-indicator (fig.
24) is illuminated, the system is ready to fire,
The altitude and horizontal plotting boards dis-
play information that aids in determining when
the FIRE switch (V, 1, fig. 78) on the tactical
control-indicator (fig. 24) should be operated.
After the FIRE switch is operated,the remain-
der of the engagement is automatic.

113 (U). Surface-to-Air Low Altitude Mission

When the MISSION switch (LL, 1, fig. 77)
on the battery signal panel-indicator (fig. 24)
is set to the LA position, the equipment in the
radar course directing central is automatically
conditioned for a surface-to-air low altitude
engagement. The operational seguence is the
same as that for a normal surface-to-air en-
gagement, discussed in paragraph 112,

(3)

339
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114 (CMHA). Surface-to-Surface Mission

Provisions for the surface-to-surface en-
gagement were incorporated into the NIKE-
HERCULES System to supplement its pri-
mary objective, which is to engage and destroy
hostile aireraft approaching a defended area.

a. During a surface-to-surface engagement,
the operation of the radar course directing
central is the same as the operation during
the surface-to-air engagement, with the ex-
ceptions given in (1) through (5} below.

340

(1)

(2)

Preliminary data. The information
designating the NIKE-HERCULES
System for a surface-to-surface en-
gagement comes from higher head-
quarters. This information consists
of the following: mission and war-
head; azimuth, e¢levation, and range
setting of the target tracking radar
system; and height displacement and
FINAL DIVE TIME setting of the
computer. Upon receipt of this in-
formation, the MISSION switch (LL,
1, fig. 77} on the battery signal panel-
indicator (fig, 24) is set to S8 and the
MISSILE switch (GG, 1, fig. 77) on
the battery signal panel-indicator is
set to select the warhead ordered for
the engagement. After both switches
are set, the LAUNCHER DATA
switeh (JJ, 1, fig. 77) on the battery
signal panel-indicator is depressed.
Acquisition radar system. Because
the target position coordinates are
known, the acquisition radar system
is not used; however, the IFF-FOE
switch (U, fig. 82) on the acquisition
control-indicator, and the DESIG-
NATE-ABANDON switch (B, fig.
79) on the target designate control-
indicator are used. The IFF-FOE
switch must be depressed, and the
DESIGNATE-ABANDON switch

(3)

(¢) In a

L=

must be operated to DESIGNATE
before the target-tracked signal can
be initiated. Target foe, target desip-
nated, and target tracked signals
must be initiated during a surface-to-
surface engagement. The NIKE-
HERCULES System requires that
these procedures be performed before
a missile can be fired.

Missile tracking radar system. The
operation of the missile tracking
radar system during a surface-to-sur-
face engagement is the same as dur-
ing a surface-to-air engagement, dis-
cussed in paragraph 112g, with the
exceptions explained in (&) and (b)
below,

surface-to-surface engapge-
ment, a line of sight between the
missile track antenna-receiver-
transmitter group and the target
may not be obtainable due to mask-
ing. Therefore the missile tracking
radar system could lose control of
the missile before it reaches the
target., To prevent this loas of con-
trol and the resultant detonation
of the missile warhead due to the
missile fail-safe feature, a guidance
cutoff point is manually set into the
missile tracking radar system. The
elevation of this point is some dis-
tance above the point where ground
guidance would normally be lost.
When the missile reaches this guid-
ance cutoff point, the missile track-
ing radar system transmits a sig-
nal which disables the fail-safe
mechanism. This causes the missile
to roll 180 degrees, arming a baro-
metric fuse. The missile then fol-
lows a substantially vertical ballis-
tie trajectory toward the target un-



til the altitude is reached at which the
barometric fuse causes the missile war-
head to detonate.

(b} The guidance cutoff (GCO) point is
preset into the missile tracking radar
system. For adjustment of GCO refer
to TM 9-1430-251-20.

(4) Target tracking radar system. During a
surface-to-surface engagement the target
tracking radar system is operated in the
manual mode, discussed in paragraph 87.
The azimuth, elevation, and range co-
ordinates of the target are obtained from
the battery control officer. The eleva-
tion and azimuth coordinates are set
into the target tracking radar system by
mesans of the local anteona control at the
target track antenna-receiver-transmitter
group {(fig. 49). The elevation and azi-
muth settings are locked in by setting
the ELEV switch (E, fig. 97) and AZ
switch (F, fiz. 97) on the electric light
control {fig. 34) to the COORDINATE
LOCK position. The range coordinate
is set into the target tracking radar sys-
tem by means of the range handwheel
(P, fig. 96) and the range SLEW switch
(K, fig. 96) on the target track control
drawer (fig. 34). The range setting is
locked in by setting the RANGE switch
(G, fig. 97) on the electric light control
to the COORDINATE LOCK position.
When all three coordinates of the target
are set and locked in the target tracking
radar system, the TRACKED switch (G,
fig. 96} on the target track control drawer
is depressed. The ACQUIRE switch (K,
fig. 96) on the target track control drawer
is not operated as in a surface-to-air en-
gagement since target confirmed is auto-
matic during a surface-to-surface engage-
ment. The target tracking radar system
continues to operate in the manual mode,
and remains set to the manually set-in
coordinates throughout the engagement.

(5) Computer system. When the MISSION
switch (LL, 1, fig. 77) on the battery
signal panel-indicator (fig. 24) is set to
the S8 position, the computer system is
automatically conditioned for a surface-
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to-surface engagement. However, the
correct value of height displacement and
final dive time must be manually set
into the computer system. Height dis-
placement is the distance sbove the
target of the displaced aiming point.
The correct value of height displacement
is obtained from the recorder sheet and
is set into the computer system by
adjusting the HT DISPLACE knob
(G, fig. 86) in the upper compartment of
the servo computer assembly (fig. 28).
Final dive time is the time before the
missile reaches the displaced aiming
point that the final dive orders are
issued. The correct value of final dive
time is also obtained from the recorder
sheet and is set into the computer
system by adjusting the FINAL DIVE
TIME knob (E, fig. 86) in the upper
compartment of the servo computer
assembly (fig. 28) and is indicated on the
FINAL DIVE TIME dial (f, fig. 86).

b. After the operations discussed in & above
have been performed, and the READY TO FIRE
indicator light {T, 1, fig. 77) on the battery signal
panel-indicator (fig. 24) illuminates, the system
is ready to fire. After the FIRE switch (V, I,
fig. 78) on the tactical control-indicator (fig. 24)
is operated, the remainder of the engagement is
automatic.

114.1 (U). Firing Data

Firing data to be used in a surface-to-surface
mission are presented in Department of the Army
Firing Table HERCULES A-1 and within this
technical manual.

114.2 (U). Computer Input Data Nomogram

a. The results of NIEE-HERCULES simulated
surface-to-surface trajectories were used to derive
gravity corrections, height displacements (Hp),
maximum guidance cutoff angles (MAX ©,), and
final dive times (FDT) {fig. 131.1}.

b. Data presented in the nomogram was derived
assuming the parallax between the launcher and
the radars to be zero. Also, the launcher, radars,
and target were considered as being at sea level.

¢. Gravity corrections under 10 yards may be
neglected; therefore, the Ry scale on the right
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reflects only ranges where gravity correction values
may be significant. Nomogram scales de not
reveal system limitations.

d. Gravity correction may be read by laying a
straightedge from the @, scale to the Ry scale on
the right through to the gravity correction scale, as
indicated by the dashed line.

¢. Height displacement (Hp), maximum guid-
ance cutoff angle (MAX @;), and final dive (FDT)
corresponding to specific Ry values are read from
scales adjacent and corresponding to the R, scale
on the left.

114.3 (U). Altitude Correction Nomogram

a. Altitude correction nomogram (fig. 131.2)
prescribes the correction to the surface-to-surface
firing range based on true ground distance (Rg)
and average target tracking radar/target altitude.
See TM 5-241 for detailed discussion and need for
this correction.

b. The altitude correction nomogram may be
read by laying a straightedge from the Rg scale to
the average TTR/target altitude scale through to
the altitude correction scale.

Note. No correction is required for values of average

TTR/target altitude or values of Rg less than those
refiected in the nomoegram,

114.4 (CMHA). Minimum Guidance Cutoff
Set

a. Minimum guidance cutoff set, table XVI.1,
prescribes the minimum allowable GCO settings
that may be set in at the missile tracking radar.
This is required to allow final arming of the war-
head from guidance cutoff to burst.

b. Minimum guidance cutoff set for all ranges
greater than 100,000 yards is 20 angular mils.

Table X VI.I (CONFIDENTIAL Modified Handling
Authorized). Minimum Guidance Cutoff Set (U) 1t

Trus ground Minimum True ground Minimum
distance guldance distance guidanca
TTR-ta-targat catoff set TTR-to-targat cutofl set
(R,) (yards) (GCO SETY (R} (yards) (GCO SET}
(mils} (rmlls)
33,000 _______ 59 i 39,000_______ 48
34,000_____... 57 || 40,000 _____ .. 47
35,000_______._ 55 || 41,000 .. ___ 46
36,000_.______ 53 || 42,000_.______ 45
37,000 ______ 51 j| 43,000 ______. 44
38,000_.__.____ 50 || 44,000________ 43

Bee footnote at end of table.
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Table XVI.1 (CONFIDENTIAL Modified Handling
Authorized). Minimum Guidance Culoff Set {U) —

Continued

True ground Minlmum True ground Minimum

igtance guidance distance guidauce

TTR-to-target cutoff set T'T R-to-target cutoff set

(R, (yards} (GCO SET) (R.) (yards) (QCO BET)
(tnils) {mils}

45,000 . ____ 42 || 73,000________ 27
46,000_ 41 ) 74,000________ 27
47000_ _______ 40 || 75,000________ 26
48000 _______ 39 || 76,000_.___._. 26
49000 ___.... 38 || 7LO00________ 26
50,000 __ . ___ 38 || 78,000 _._____ 25
51,000 ______. 37 || 79.000__. ... 25
52,000 . _____ 36 | 80,000, _______ 25
53,000 _______ 36 || 81,000 ___ ___ 25
54000 ______ 36 || 82,000_.______ 24
55,000 ______. 34 || 83,000 ______ 24
56,000 __.____ 34 || 84,000________ 24
57,000 . _.___ 33 || 85,000_._____. 24
58,000 _______ 33 || 86,000_ _______ 23
53,000 __ _____ 32 || 87,000________ 23
60,000________ 32 || 88,000_ _______ 23
61,000 _______ 31 || 89,000, ... __ 23
62,000_.__ ___ 31 (| 90,000 _______ 22
63,000_.______ 30 3| 9,000, _____ 22
64,000________ 30 |} 92,000 _______ 22
65,000_ ______. 30 || 93,000________ 22
66,000 _______ 20 || 94,000 ___.__ 21
67,000________ 29 || 95,000________ 21
68,000 . ______ 29 || 96,000 ___ 21
69,000 _______ 28 || 97,000 . _____ 21
70,000 _______ 28 || 98000 ... _. 21
TL000________ 28 || 99,000 ___.___ 21
72000 _______ 27 || 100,000___ ... 20

I Minimut: GCO SET for all ranges greater than 100,000 yards is 20 mils.

114.5 (CMHA). Alsitude of Burst Correction

A dynamic pressure lag in the barometric fuse
line requires that a correction be made to the
equivalent altitude of burst. The value of this
correction is minus 373 feet.

114.6 (CMHA). Symbology and Data Utili-
zation

. Hp (height displacement) is utilized as
prescribed in paragraph 114a(5).

b. At least 10 seconds of final guidance must be
obtained before the guidance cutoff point is
reached. Therefore. a maximum guidance cutoff
angle thaet may be set in at the missile tracking
radar is prescribed. MAX @ is the symbol for
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this quantity. This is utilized as prescribed in
FM 44-95.

¢. FDT (final dive time) is utilized as pre-
scribed in paragraph 114a(5).

d. R, (launcher-to-target radar plane range)
is used as an argument in computer input data
nomogram (fig. 131.1). It is calculated and
further utilized as prescribed in FM 44-95.

e, 0, (launcher cutoff angle) equals guidance
cutoff angle (GCO) in the simulations per as-
sumptions outlined in paragraph 114.2. For
field use, however, launcher cutoff angle is de-
fined by the formula

B, = (GCO—Si) R%

where
GCO=radar mask + 5 angular mils
: . H,—H, ko

(angle of site) Sl_mangular mils
Launcher cutoff angle is calculated as prescribed
in FM 44-95. 1t is used as an argument in
computer input data nomogram (fig. 131.1).

f. The additional distance which must be
considered in calculating the actual firing range

— Modified Handling

™ 9-1430-250-10
Avthorized

to prevent the missile from impacting short of
the target due to gravity effects,is called gravity
correction. This quantity is utilized as pre-
seribed in FM 44-95.

¢. R, (true ground distance TTR-to-target)
is used as an argument in altitude correction
nomogram (fig. 131.2). It is calculated and
further utilized as prescribed in FM 44-95.

k. The additional distance which must be
considered in caleulating the actual firing range
due to the difference between map-derived range
and the actual TTR-to-target range at different
altitudes is called altitude correction. This
quantity is utilized as prescribed in FM 44-95,

i. Minimum guidance cutoff set (para. 114.4)
is utilized as prescribed in FM 44-85.

7. Actual firing range incorporating gravity
and altitude corrections is calculated as pre-
seribed in FM 44-95 and is utilized as pre-
scribed in paragraph 114a(4).

k. Altitude of burst correction (para. 114.5)
is added algebraically to the equivalent altitude
of burst in feet for determination of BARO
FUZE SET.
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Section Il (V).
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OPERATION OF THE RADAR COURSE DIRECTING CENTRAL UNDER

— Modified Handling Ci12

Avthorized

UNUSUAL CLIMATIC CONDITIONS

Note. The operation of the radar and computing equipment may be difficult in regions where extreme cold,
extreme heat, humidity and moisture, sand conditions, or high winds prevail. Procedures for minimizing the effects
of these wnusual climatic conditions are discussed in paragraphs 115 through 119,

115 (U). Operation in Extreme Cold

Subzero temperatures and climatic condi-
tions associated with cold weather affect the
operation of the equipment. Instructions and
precautions for operations under such adverse
conditions are given in e through d below.

@. Use the personnel heaters to keep the
equipment as warm and dry as possible.

b. Keep the equipment energized to “Low
Voltage” to maintain the minimum exhaust
temperature in accordance with standing opera-
tion procedures (SQP’s).

¢. Cover all exterior openings which are not
in use to help prevent excessive heat loss,

d. Place rubber-covered cables carefully and,
if possible, do not bend or move them. If the
cables must be bent or moved, warm them
beforehand.

116 (U). Operation in Extreme Heat

When operating the equipment in continued
high temperatures, it is essential that the venti-
lating systems funection properly. Instructions
for proper care are given in ¢ and b below.

a. Personnel Ventilation. Inspect the blower
in the personnel heater cabinet for proper oper-
ation. Check the air port and duct for free
passage of air. Test the blower intake and
discharge dampers for ease of operation,

b. Equipment Cooling. Check the operation
of the equipment cooling fan in the equipment
cooling cabinet (fig. 18). In systems 1383 and
above, check the operation of the equipment
cooling blowers Bl and B2 in the target radar
control consecle (fig. 34) and equipment cooling
blowers B3 and B4 in the radar set group (fig.
35). Make certain that the intake filter is clean.

Test the operation of the shutter and damper
control.

117 (V). Operation Under Extreme Dust
Conditions

Operation of the equipment under extreme
dust and sand conditions necessitates special
care, since dust and sand form an abrasive mix-
ture that causes rapid wear of equipment, often
rendering it inoperative. Instructions and pre-
cautions for operation under such adverse con-
ditions are listed in a through ¢ below.

a. Inspect the ventilating filters frequently,
and clean or replace, as necessary, to insure
proper functioning of the ventilating systems.

b. Use protective covers whenever practical.

¢. Pay particular atiention to the lubrication
of the equipment. Excessive amounts of dust or
sand that some in contact with oil and grease
result in grit which damages the egquipment.

118 (U). Operation in Areas of High
Humidity

Operation under conditions of high humidity
presents problems of oxidation and corrosion,
condensation, mildew, and fungus growth. Dur-
ing operation, sufficient heat is normally devel-
oped, and proper ventilation is maintained, to
eliminate the problems associated with the high
humidity. However, during nonoperational
periods, high humidity may cause problems
which render the equipment inoperative. These
problems are reduced by following the proce-
dures given in a through ¢ below.

a. Operate the personnel heaters continuous-
ly and keep the trailer doors closed.

Caution: Avoeid overheating the equipment
since excessive temperatures may damage it.

b. Check that all cable fittings are tight to
prevent moisture from entering the connectors.
A cable end should never be left exposed without
tightly securing its cap in place.

¢. Periodically inspect the equipment for
chipped or cracked paint and corrosion. Un-
painted surfaces and worn spots should be
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I Section IV (V).

130.1 {U). General

When an RCDC is received by a using organ-
ization, it is the responsibility of the officer in
charge to determine the operational condition
of the equipment. Battery personnel are re-
gponsible for inspecting all assemblies, sub-
assemblies, and associated components to make
certain that the equipment is properly assem-
bled, secured, and cleaned. Use care when
examining the equipment to avoid the loss of
small parts that could affect the operation of
the system. Make an immediate record of any
missing part and submit record through appro-
priate channels, Repair any damaged part as
soon as possible.

130.2 (U). Points of Inspection

a. TM 9-1400-250-12 lists all points that
must be inspected upon receipt of the RCDC.

b. After deficiencies are corrected, perform

{ Section V (U},

130.5 (U). General

Dirt and dust are a frequent cause of equip-
ment mailfunctions. Therefore, all components
of the RCDC must be cleaned periodically.

a. Precautions. Certain precautions must be
observed during cleaning. Failure to comply
with the precautions listed below may result in
harm to personnel and damage to equipment.

Warning: When using trichloroethane or
mineral spirits, be sure that the area is well
ventilated as the fumes are toxic, and mineral
spirits are flammable.

(1) The rapid evaporation of cleaning
fluids when exposed to excessive heat
has a drying effect on the skin. Wear
rubber gloves to avoid possible crack-
ing, irritation, or infiammation of the
skin.

(2} Avoid direct contact between petro-
leum products and rubber parts, since
petroleum products cause rubber to
harden, crack, or dissolve. When con-
tact is unavoidable, quickly wash af-
fected parts with a solution of soap
and water. Rinse and dry thoroughly.

TM 9-1430-250-10

SERVICE UPON RECEPT

the checks and adjustments prescribed in TM
9-1430-251-20 before placing the system into
tactical operation.

130.3 (U). Tags

Carefully read and follow instructions on all
tags attached to the equipment. The informa-
tion on these tags may be in the form of notes,
cautions, or warnings. Remove any tag that
might interfere with installation and operation.
Record, for future reference, all information
given on these tags.

130.4 (U). Moedification Work Orders

Inspect the equipment to determine that all
pertinent Department of the Army modification
work orders (DA MW(’s) have been applied
and that no unauthorized modifications have
been made. Refer to TM 9-1430-257-20, TM
9-1430-258-20, and TM 9-1430-259-20 for a
current list of DA MWO’s.

CLEANING

{3) Use of gasoline or benzene as a clean-
ing agent is prohibited.

b. Cleaning Instructions. General cleaning
instructions are prescribed below.

(1) Dust and sweep daily to remove dirt
and loose items which might get into
the equipment and cause a malfune-
tion.

Caution: Use suction. Do not blow
dust out of equipment.

{2} Clean assemblies and components
within cabinets and consoles monthly.
If a vacuum cleaner is uged near criti-
cal electronic equipment, use care to
avoid damaging the equipment.

Warning: When using trichloro-
ethane or mineral spirits, be sure that
the area is well ventilated as the
fumes are toxie, and mineral spirits
are flammable.

{3) Use trichoroethane 6810-664-0387 to
clean or wash grease and oil from
components.

(4) For general cleaning of painted sur-
faces and rubber parts, use clean water
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or a solution of one cup of soap chips
to one gallon of hot water. After parts
are cleaned, rinse, and dry thoroughly.

(5) Use a clean, lint-free cloth moistened
with antistatic and cleaning compound
6850-368-527 to clean all glass and
plastic surfaces and to remove wax
pencil markings from early warning
plotting board.

(6) Clean lenses with lens paper 6640-162—
2994,

(7) Cleaners, which are authorized for use,
are listed in the TM’s described in ap-
pendix IL

130.6 (V). Location and Maintenance of Air
Conditioning Filters

Air conditioning filters provided in the RCDC
are permaneni-type filters. However, these fil-
ters hecome dirty and clogged and must be
removed, cleaned, charged, and reinstalled.
Typical maintenance procedures are described
in @ through ¢ below.

a. Trailer Mounted Director or Tracking
Stations.

Caution: To prevent damage io equipment
set MAIN POWER switch on acquisition power
control panel to OFF before performing any
maintenance on air conditioning filters,

Note, Trailer mounted director and tracking stations
that are emplaced against the interconnecting corrider
do not use the air conditioning filters in the entrance
doors,

(1) Removel of the air conditioning filters.
(a) If EQUIPMENT COQOLING IN-
TAKE door (2, fig. 146) is closed,
release the captive fasteners (1)
and open the door.
{b) Release the latches (3) securing
each air conditioning filter (5).
{¢) Grasp rings (4) and remove each
filter,
(2) Cleaning of the air conditioning filters.
(a) Fill pan assembly 4925-217.-2220 to
a depth of approximately 2 inches
with trichloroethane 6810-664-0387.
(b) Immerse the air conditioning filter
with the coarse mesh side down in
trichloroethane and agitate until the
filter is clean,
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1—Captive fastener (18) .

2—EQUIPMENT COOLING INTAKE door
3—Latch (4)

4 —Ring (4)

b—Air conditioning filter 4130-269-6242 (2)

Figure 146 (U). Trailer mounted director and tracking
stations—itypical partial right side view (U ).

(¢) Remove the filter from trichloroe-
thane and place in a horizontal posi-
tion until thoroughly dry.

{d) Discard trichloroethane and clean
pan assembly.

(3) Charging of air conditioning filters.
Note. Use of lubricating oil 9150-265-9432
for ambient temperatures between —45° F
(42.8° C) and +19° F {—7.2° C) and lubri-
cating oil 9150-265-9439 for ambient tem-
peratures above +19° F {—7.2° C).

(a) Fill pan assembly 4925-217-2220 to
a depth of approximately 2 inches
with the appropriate lubricating oil,

(b) Immerse the clean air conditioning
filter in oil.

{¢) Remove the filter from oil and place
in a horizontal position to drain for
24 hours,

(d) If filter is not installed immediately
after draining, wrap in greaseproof
paper until needed.

{4) Installation of the air conditioning
filters.

(a) Install each air conditioning filter
(5) with rings (4) to outside.

(D) Secure each filter with latches (3).

Note. The EQUIPMENT COOLING INTAKE door
should normally be left open.

372 CONFIDENTIAL



€15 CONFIDENTIAL - Modifkel:hl::il:g;ing TM 9-1430-250-10

3 ORD G30105 |

1—Captive fastener (4)
2—Ret. frame assy
3—Air filter 1285-692-1461

Figure 147 (U). Cover agsembly—iypical inside wview
(U

b. LOP A R Antenng-Recelver-Transmitter
Group.
(1) Removal of air filters.

{(a) Release the captive fasteners and
remove the filter access covers (figs.
41, 42, and 43).

{b) Release the captive fasteners (1, fig.
147) and remove the retainer frame
assembly (2, fig. 147).

(¢) Remove the air filter (3, fig. 147).

(2) Cleaning of the air fillers. Clean the
air filter as prescribed in 2(2) above.
(3) Charging of the air filters. Charge the
air filter as prescribed in a(3) above.
(4) Installation of the air filters.

(o) Install and secure the air filter and
retainer frame assembly,

{b) Install and secure the filter access
COVers.

e. Missile Track eand Target Track Antenna-
Receiver-Transmitter Groups.
(1) Azimuth drive equipment enclosure.

(a} Remowval of the filter unit.

1. Loosen the captive fasteners (1,
fig. 148) and open the filter frame
assembly (2).

2, Remove the filter unit (3) from
the filter frame assembly.

{b) Cleaning of the filter unit. Rap the
filter unit to remove excess con-
taminates. Remove the pliable non-
cellular polyurethane filter from the
frame and flush this material oppo-
site the air flow direction with a jet
of water from a hose. Then wash
the filter with warm water and a
mild detergent. Rinse the filter ma-
terial thoroughly with water and
allow it to dry completely. Install
the filter in the frame.

(¢} Charging of the filter unit. Charging
the filter is not required.

(d) Installation of the filter unit.

1. Position the filter unit in the filter
frame assembly.

2. Close and secure the filter frame
assembly,

Warning: Before working on or
around the track antenna pedestal,
engage azimuth transit lock by loosen-
ing the hexagon-head bolt and engag-
ing the azimuth antirotational lock
with the track antenna pedestal and
tighiening the hexagon-head bolt to
prevent aceidental movement of the
pedestal, which might cause injury to
personnel.

(2) Track antenna pedestal.
{a) Removal of the upper air condition-
ing filter.

1. Remove the shield (4).

2. Remove the fillister-head screws
(5}, flat washers (6), lock wash-
ers (7), cover (8), and filter
holder assambly (9).

3. Remove the air conditioning filter
(10) from filter holder assembly.

(b) Cleaning of the filter unit. Rap the
filter unit to remove excess con-
taminates. Remove the pliable non-
cellular polyurethane filter from the
frame and flush this material oppo-
site the air flow direction with a jet
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;—gallptive fastener (2) 13—5/16 in. lock washer MS35338-26 (16)
—PFilter frame assy 14--5/16 in, id i washer M527183-12 (16)
g=Tilter unit 10167487 15—Dehumidifier subassy 10167519
b—DNo, 10-24 x 7/16 fil-hd serew 9407614 (12) 16—Air conditioning filter assy 9004366
6—7/32 in. id fl washer 446161 (12) A—No, 10-24 x 1/2 pan-hd screw MS35206-263
g-—go. 10 lo{f}:k washer MS35338-24 (12) {12)
—Cover 9004340 B—0.437 in. id fl washer M527183-8 (12)
9—Filter holder assy 9004363
10—Air conditioning filter 10167572 C—No. 10 lock washer M535338-24 (12)
11— Track antenna pedestal D——Frame assy
12—5/16-18 UNC-24 x 1-1/8 socket-hd cap screw E—Aijr conditioning filter 10167483
10015277 (16) F—Frame 8171794

Figure 148 (U). Missile track and target track antenna-receiver-transmitier groups—
typical partially exploded view (U).
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of water from & hose. Then wash
the filter with warm water and a
mild detergent. Rinse the filter
thoroughly with water and allow it
to dry completely. Install the filter
in the frame.
(¢} Chuarging of the filter unit. Charg-
ing the filter is not required.
(d) Installation of the upper air condi-
tioning filter.
1. Place the air conditioning filter
{10) in the filter holder assembly.
2. Install and secure the filter holder
assembly and cover (8) on the
track antenna pedestal (11).
3. Install the shield (4).
(e) Removal of the lower air condition-
ing filter.

ORD G564I9|

1—No. 6-32 x 1/2 fil-hd screw 5303-013-1899 (3}
2-—5/32-in-id fl washer 5310-013-1014 (3}
3—No. 6 lock washer 5310-045-0591 (3}
4—No. 6-32 x 5/16 fil-hd secrew 5303-013-1885 (2)
5—>5/82-in-id fl washer 5310-013-1014 (2)
6—No, 6 lock washer 5310-045-0591 (2}
T— Bracket 8171044
B8—TFilter frame assy 3000044
A—-Wire fabric 8174183 (2)
B—Air conditioning filter 4130-561-7989
C—Filter frame 8171043
Figure 150 (U). Air conditioning filter assembly—

exploded view (U ).

1. Remove the socket-head cap
screws (12), flat washers (14),
lock washers (13), dehumidifier
subassembly (15), and air condi-
tioning filter assembly (16).

2. Remove the pan-head screws
(16A), flat washers (16B), lock
washers (16C), frame assembly
(16D}, and air conditioning filter
(16E) from the frame (16F).

() Cleaning of the filter unit. Rap the

1—Captive fastener {2) !
2—Air conditioning filter assy 8171042 (2) filter unit to remove excess con-

tamina nts. Remove the pliable non-
cellular polyurethane filter from the
view (U). frame and flush this material oppo-

Figure 149 (U). Missile track and targel track antenne-
recetver-transmitiers—typical partial rear interior
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gite the air flow direction with a jet
of water from a hose. Then wash
the filter with warm water and a
mild detergent. Rinse the filter
thoroughly with water and allow it
to dry completely. Install the filter
in the frame.

(g) Charging of the filter unit, Charg-
ing the filter is not required.

(R} Installation of the lower gir condi-
tioning filter.

1. Install the air conditioning filter
(16E) in the frame (16F),

2, Install and secure the frame as-
sembly on the frame.

8. Install and secure the air condi-
tioning filter assembly (16) and
dehumidifier subassembly (15) on
the track antenna pedestal.

{3) Missile track and target track antenna-
receiver-transmitters.

Note. The key numbers shown in
parentheses in (a) through (d) below refer
to figure 150 unless otherwise indicated.

(¢) Removal of the air conditioning
filter.

1. (Gain access to the air conditioning
filter assembly (2, fig. 149) in
missile track and target track an-
tenna-receiver-transmitter.

2. Loosen the captive fasteners (1,
fig. 149) and remove the air con-
ditioning filter assembly.

3. Remove the fillister-head screws
(1 and 4), flat washers (2 and 5),
and lock washers (3 and 6) ; sep-
araie the bracket (7) from the fil-
ter frame assembly (8).

4. Remove the wire fabric (8A) and
air conditioning filter (8B) from
the filter frame (8C).

(b) Cleaning of the filter unit. Clean the
filter as preseribed in ¢(2) above.

(¢) Charging of the filter unit. Charge
the filter unit as preseribed in a(3)
above,

— Modified Handli c15
CONFIDENTIAL AT

(d) Installation of the air conditioning
filter.

1. Install the air conditioning filter
{8B) and wire fabrics (8A) in the
filter frame (8C).

2. Secure the filter frame assembly
to the bracket.

8. Install and secure the air condi-
tioning filter assembly (2, fig.
149).

4. Close and secure the cover assem-
bly and radome door.

d. Radar Test Set.

(1) Rewmoval of the rear air conditioning
filter.

{a) Loosen the captive screws (1, fig.
151) and remove the hood assembly
(2).

{b) Remove the air conditioning filter
(3).

(2) Cleaning of the air conditioning filter.
Clean the air conditioning filter as pre-
scribed in a(2) above.

(3) Charging of the gir conditioning filter.
Charge the air conditioning filter as
prescribed in a(3) above.

(4) Installation of the air condifioning
filter.

{a) Install the air conditioning filter
(3).
(b} Install and secure the hood assembly.

(5) Removal of the lower air conditioning
filter.

{a) Loosen the captive serews (4) and
remove the plate assembly (5),

{b) Remove the air conditioning filter
(6).

{(6) Cleaning of the air conditioning filter.
Clean the air conditioning filter as pre-
scribed in a(2) above.

(7) Charging of the air conditioning filter.
Charge the air conditioning filter as
prescribed in «(3) above.

(8) Imstallation of the air conditioning
filter.

{a} Install the air conditioning filter (6).
(b) Install and secure the plate as-
sembly.
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ORD 6295609

1—Captive screw (7) 4—Captive screw (6)
2—Hood assy 8024177 5—Plate assy 8024175
3—Air conditioning filter 4130-322-7800 6—Air conditioning filter 4130-322-779

| Figure 151 (U). Radar test set group—partiaily exploded view (U).
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I Section VI (U). SERVICING OF OIL-FILLED VARIABLE RESISTORS

130.7 (U). General

Contamination of the oil used in the azimuth,
elevation, and range variable resistors in the
missile tracking and target tracking radar sys-
tems is a problem of vital importance. Variable
resistors, like all precision equipment, must op-
erate in an uncontaminated environment or
suffer short life as a consequence. Strict cleanli-
ness must be followed in handling the filling
equipment and in performing the filling and
draining procedures. Contamination must be
controlled by the personnel responsible for these
operations.

130.8 (U). Servicing Instructions
The procedures prescribed in chapter 4 in
TM 9-1430-253-20 and LO 9-1430-250-20 will
be followed in filling and draining the azimuth,
elevation, and range variable resistors. In addi-
tion, the following instructions will be utilized:
a. All oil used in the variable resistors will be
¢lectrical insulating oil {(Bayol D). The follow-
ing Federal stock numbers apply:
FSN 9160-663-1360 (1 qt)
FSN 9160-663-9841 (1 gal)
FSN 9160-663-9837 (5 gal)
b. Clean the fill or drain equipment bhefore

connecting it, using clean electrical insulating
oil.

¢. The correct oil level is at the center of the
oil-view window.

130.9 {(U). Storage and Use of Servicing
Equipment

The following precautions must be observed
by all personnel concerned:

a. Store all filling equipment in a dustproof
container, such as a plastic bag, and seal when
not in use,

b. Cover the ends of all oil-filled hoses not in
use. Use clean foil or its equivalent.

¢. Tag the oil-fill can and all oil-All equip-
ment, stating that it must be used for its in-
tended purpose only. If any oil other than
electrical insulating oil (Bayol D) is used in this
equipment, clean the equipment thoroughly with
clean electrical insulating oil.

d. Check all 0il-fill cans, including new ones,
for contamination such as rust, corrosion, etc.
If contamination is found, do not use the oil
from the contaminated cans.

e. Clean the equipment immediately after
performing the fill or drain procedure. Use
clean elecirical insulating oil. Dry with a clean
lint-free cloth.
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HIGH VOLTAGE

is used in the operation of this equipment

DEATH ON CONTACY
may result if personnel fail to observe safety precautions
Never work on electronic equipment unless there is another person nearby who is familiar

with the operation and hazards of the equipment and who is competent in administering first
aid. When the technician is aided by operators, he must warn them about dangerous areas,

Whenever possible, the power supply to the equipment must be shut off before beginning
work on the equipment. Take particular care to ground every capacitor likely to hold a dangerous
potential. When working inside the equipment, after the power has been turned off, always ground
every part before touching it.

Be careful not to contact high-voltage connections for 115 volt ac input connection when in-
stalling or operating this equipment.

Whenever the nature of the operation permits, keep one hand away from the equipment to
reduce the hazard of current flowing through vital organs of the body.

EXTREMELY DANGERQUS POTENTIALS
greater than 500 volts exist in the following units:

Missile track antenna-receiver-transmitter Acquisition antenna-receiver-transmitter
group group
Track receiver-transmitter Acquisition modulator

Track trigger amplifier
Target radar control console

Azimuth indicator

Elevation indicator

Acquisition receiver-transmitter
Battery control console
Precision indicator

e o T PPI

Precision indicator

PPI PPI HV power supply

Range indicator Director station group

Target track control power supply Acquisition HYV power supply
Target track antenna-receiver-transmitter MTTI oscilloscope

group Missile radar control console
Track receiver-transmitter Missile track control power supply
Track trigger amplifier Range indicator

Warning: Potentials less than 500 volis may cause death under certain conditions. Reason-
able precautions should be taken at all times.
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NIKE-HERCULES RADIO-FREQUENCY RADIATION HAZARD

Radio-frequency radiations from radar antennas and associated equipment could present a
potential hazard to battery personnel. The effect of rf radiation is not cumulative but it could be
hazardous. RF radiation heats the body tissues and when the intensity is high may produce enough
heat to damage the tissues permanently. Damage to the body tissue is not immediately apparent.
Precautions should be taken to insure that personnel are not exposed to rf radiations of hazardous
intensity levels.

A power level of 0.01 watt per square centimeter, although not considered potentially hazard-
ous, is stipulated by AR 40-583 as the maximum permissible exposure level for personnel subject-
ed to rf radiation fields. Personnel should not be permitted to enter areas where they may be ex-
posed to levels above 0.01 watt per square centimeter.

A power intensity of 0.01 watt per square centimeter is present along the axis of the trans-
mitted beam at the following distances from NIKE-HERCULES radar antennas. In each instance,
the intensity rapidly diminishes as the distance is increased.

Antenna DHatance
Acquisition Radar-Non Scanning 125 feet
Missile Tracking Radar-NIKE 256 feet
AJAX Mode

The intensity of the beam from the target tracking radar, the acquisition radar when scanning,
and the missile tracking radar in the NIKE-HERCULES mode is inconsequential under operational
conditions.

This information is based upon average power outputs and may be used as a guide to prevent
radio-frequency radiation hazards.
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RADIATION HAZARD

This equipment contains the following radicactive tubes:

ATR 5821 5829
ATR 5922 0A2
ATR 6163/428 DAZWA
TR 6164/429 oB2
TR 5927 OB2WA
6167 0Cs
395A

Refer to TB ORD 648 for safety precautions to be exercised in the presence, handling, and
disposal of radioactive tubes.

FIRST AID FOR RADIOACTIVE CONTACT
The following first aid procedure for wounds caused by a radioactive particle represents the
only reasonable first aid treatment which would normally be available:

a. Immediate application of tourniquet, if the wound is so located that a tourniquet is
applicable.

b. Stimulation of mild bleeding by manual pressure about the wound and by the use of
suction bulbs.

Warning: Do not suck the wound by mouth.

¢. The wound must be washed with soap and flushed with plenty of clean water.

d. If the wound is of the puncture type, or if the opening is quite small, an incision should be
made to promote free bleeding and to facilitate cleaning and Alushing of the wound.
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1. GENERAL

a. Rescue. In case of electric shock, shut off the
high voltage at once and ground the circuits. If
the high voltage cannot be turned off without de-
lay, free the victim from contact with the live con-
ductor as promptly as possible. Avoid direct con-
tact with either the live conductor or the victim’s
body. Use a dry board, dry clothing, or other
nonconductor to free the victim. An axe with a
dry wooden handle may be used to cut the high-
voltage wire. Use extreme caution to avoid the
resulting electric flash.

b. Symptoms.

(1) Breathing stops abruptly in electric shock
if the current passes through the breath-
ing center at the base of the brain. If the
shock has not been too severe, the breath
conter recovers after a while and normal
breathing is resumed, provided that a
sufficient supply of air has been furnished
meanwhile by artificial respiration.

(2) The victim is usually very white or blue.
The pulse is very weak or entirely absent
and unconsciousness is complete. Burns
are usually present. The victim’s body

may become rigid or stiff in a very few
minutes. This condition is due to the ac-
tion of electricity and is not to be con-
sidered rigor mortis. Artificial respira-
tion must still be given, as several such
cases are reported to have recovered. The
ordinary and general tests for death
should never be accepted.

. MOUTH-TO-MOUTH ARTIFICIAL
RESPIRATION

Start artificial respiration immediately. Do
not wait for a mechanical resuscitator; but when
an approved model is available, use it. At the same
time send for a medical officer, if assistance is avail-
able. Do not leave the victim unattended. Per-
form artificial respiration at the scene of the
accident, unless the victim’s or operator’s life is
endangered from such action. In this case only,
remove the victim to another location, but no
farther than is necessary for safety. If the new
location is more than a few feet away, artificial res-
piration should be given while the victim is being
moved. Artificial respiration, once started, must
be continued without loss of rhythm. The mouth-
to-mouth artificial respiration is described here.
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TECHNIQUE OF MOUTH-TO-MOUTH ARTIFICIAL RESPIRATION

Mouth-to-Mouth Artificial Respiration.

1. Position of Victim (A) Place victim in the
face upward position and kneel close to his left
ear.

2. Clear the Throat. Turn the head to one side
and quickly wipe out any fluid, mucus, or foreign
body from mouth and throat with the fingers.

3. Open and Aline Aér Passages. Tilt the head
back and extend the neck to open and aline the air
passages, so that they do not become blocked by
kinking or pressure.

4. Lift Jow Forward. Place the thumb- into
the mouth and grasp the jaw firmly. Lift the jaw
forward to pull the tongue forward out of the air
passage. Do not attempt to hold or depress
tongue.

5. Pinch Nostrils Closed. Use other hand to
keep the victim’s nostrils pinched closed to pre-
vent air leak.

6. Form Tight Seal with Lips (B). Rescuer’s
wide-open mouth completely surrounds and seals
the open mouth of the victim. This is not s kiss-
ing or puckered position—the mouth of the rescuer
must be wide-open.

7. Blow. Exhale firmly nto victim’s mouth
until the chest is seen to lift. This can be seen by
the rescuer without difficulty

8. Remove Mouth and Breathe in (C) During
this time, rescuer can hear and feel the escape of
air from the victim’s lungs.

9. Repear6,7,and 8. Continue at a rate of 12-
20 times per minute..

Caution. Excessively deep and rapid breathing
by the rescuer may cause him to become faind, to
tingle, and even lose consciousness. Breathing
should be normal in rate with only moderate in-
crease in volume. In this way, rescue breathing
can be continued for long periods without fatigue.

10. Remember.
a. Keep airway clear of fluid and other ob-
struction.
6 Readjust position if air does not flow
freely in and out of victim.

¢. Keep neck extended and chin pulled for-
ward.

d. Do not breathe too forcibly or too large
a volume if victim is infant or small child.
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CHAPTER 1 (U)

INTRODUCTION

1 (V). Purpose

The purpoese of this manual is to provide in-
formation on the operation of the Radar Course
Directing Central Air Defense Guided Missile
System NIKE-HERCULES, with the excep-
tion of voice communication circuits and equip-
ment. This information is intended to provide
the necessary instructions and guidance needed
by personnel responsible for the operation of
the radar course directing central.

2 (U). Scope

a. Information on the operation of the radar
course directing central given in this manual
tneludes functional and physical characteris-
tics, individual functions of controls and indi-
cators used by the operator, and all nontactical
operations required during energizing, normal
operation, and deenergizing. Also included is
information on maintenance that is the respon-
sibility of the operator. Operation of the voice
communication circuits and equipment is given
in TB 9-1400-251-12, Information on detailed
operation of the IFF system is given in TM
11-1191. Detailed operation of the SIF/IFF
gystem is given in TB 11-1191-1, TM 11-5840-
202-10, and TM 11-5840-204-10. Only the por-
tion applicable to operation of the IFF equip-
ment is given in this manual.

b. This is one of a series of technical man-
uals on operation, emplacement, and mainte-
nance of the NIKE-HERCULES Air Defense
Guided Missile System. Items of the NIKE-
HERCULES System and Type 4 Equipment
are illustrated in the pictorial index, Appendix
I of TM 9-1400-250-10/1. Lists of technical
manuals covering these systems are given with
the pictorial indexes,

¢. Appendix I of this manual contains a list
of current references including supply man-
uals, technical manuals, and other available
publications, applicable to the materiel,

d. Appendix II of this manual contains a
list of tools, equipment, and repair parts for
the operator.

g.Deleted,

f. This manual is technically correct for all
NIKE-HERCULES Air Defense Guided Mis-
sile Systems provided the pertinent Department
of the Army Modification Work Orders (DA
MWO’s) listed in the remainder of this sub-
paragraph have been incorporated.

(1) ORD Y26-W2 and Y39-W11 adds
waveguide switch and dummy load in
the monopulse duplexer of the target
track receiver-transmitter to permit
stopping RF transmission without loss
of AFC action (antenna-receiver-
transmitter group QA-1485/MPA—
systems 1001-1193, target-tracking
antenna-receiver-transmitter group
OA-1488/MPA—systems 1001-1216,
tracking station group OA-1595/
MPA-5—systems 1001-1193).

(2) ORD Y26-~-W10 provides two side per-
sonnel platforms and one end plat-
form for the track antenna base on
semi-mobile systems (selected sys-
tems).

(3) ORD Y26-W11 provides an additional
personnel platform and modifies the
rear platform of the track antenna
base at permanent installations (se-
lected systems).

(4) ORD Y28-W5 adds selective identi-
fication facilities and incorporates
Mark X IFF equipment {systems
1001 through 1020).

(5) ORD Y28-W11 adds suppression cir-
cuits to aecquisition radar system to
reduce interfering signals and noise
(systems 1001 through 1246).

(6) ORD Y28-W16 adds bracket to FUIF
interconnecting box cover to prevent
damage to the fuse and lamp-holders
(systems 1001 through 1218).
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(7)

(8)

(9)

(10)

(11)

(12}

(13)

(14)

(15)

(16)

ORD Y28-W18 increases flexibility of
the computer minimum burst altitude
facility and replaces the terrain eleva-
tion variable resistor and all the fixed
minimum safe burst altitude circuits
(systems 1001 through 1193).

ORD Y28-W21 and Y39-W9 extends
range of PPl (systems 1001 through
1048).

ORD Y28-W24 and Y389-W15 pro-
vides calibration voltage for PPI
adjustment and providesmeans of ad-
Justing the 4250 or 4150 volt regu-
lators (systems 1001 through 1218).
ORD Y28-W26 modifies the transit
time circuits to properly use the antici-
pated size prime warhead (systems
1001 through 1266).

ORD Y28-W27 modifies the burst
time biag and burst enable circuits to
make system operation compatible
with a new missile timer (systems
1001 through 1266).

ORD Y28-W28 removes NIKE-AJAX
cluster and low altitude capabilities
from the NIKE-HERCULES System
to prevent selection of functions which
are not available, and improves sys-
tern performance against maneuvering
targets (systems 1001 through 1266).
ORD Y33-W4 improves track receiv-
ers to reduce collimation, drift, and
simplifies adjustment procedures
{systems 1001 through 1218).

ORD Y39-W10 adds switch gnard to
radar power control panel (systems
1001 through 1246).

ORD Y28-W29 provides improved
symbol intensity control and changes
video clamper circuit for better video
reproduction (systems 1001 through
1306) ; changes PPI HV power supply
to improve unblanking pedestal (sys-
tems 1001 through 1291).

ORD Y28-W34 adds kill switch and
present target altitude meter to the
tactical  control-indicator.  Cirecuit
changes are made to protect the
ground speed meter and to prevent
lock-up of the plotting hoard pens
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during pen interchange {systems 1001
through 1306).

(17) ORD Y39-W22 prevents accidental

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

CONFIDENTIAL

changing of the target oscillator
frequeney (systems 1001 through
1286).

ORD Y28-W38 reduces possibility of
accidentally setting MISSION switch
to SS (systems 1001 through 1316},
ORD Y28-W40 and Y39-W25 adds co-
ordinate locking switches and circuits
for surface-to-surface missions (sys-
tems 1001 through 1346).
9-1430-251-30/8 adds the necessary
wiring to the battery control console
and the computer group to permit con-
nection of radar bomb scoring equip-
ment to the NIKE-HERCULES sys-
tem (systems 1001 through 1362).
9-1400-263-50 adds facilities to per-|
mit use of an auxiliary acquisition
radar (AAR) (selected systems).
ORD Y28-W35 and Y39-W23 adds |

facilities to permit use of radar signal

simulator (selected systems).
9-1400-262-30 adds facilities for
maintaining the frequency of the mis-
sile tracking radar transmitter at a
predetermined value (systems 1001
through 1362).

9-1430-268-50 provides antijam dis-
play capabilities to the NIKE-HER-
CULES acquisition radar (production
cut-in system 1363 and above and se-
selected systems for systems 1362 and
below).

9-1430-251-30/16 improves tactical
signaling and FUIF displays by add-
ing VALIDITY switch and by adding
BOTH switch position to control-indi-
cator. Replaces HV connectors and
eliminates safety hazard and capacitor
failure in azimuth and range indicator
(systems 001-128),

ORD Y39-W5 improves video gain in
the target tracking radar system.
Adds video amplifier, control switch,
and indicator light {(systems 1001-
124€).
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(27) 9-1400-250-50/25 updates the NIKE—
HERCULES system to provide com-
patibility with the radar signal
simulator station AN/MPQ-T1 (T1
trainer) and adds functions for
annual service practice (all systems).

(28) 9-1400-250-30/40 provides ‘“‘target
tracked” indication to fire unit inte-
gration facility (FUIF) equipment
during radar bomb scoring mission
(systems 1001 through 1393).

(29) 9-1400-250-50/43 adds a SIMULATE
indicator light to indicate when a fir-
ing simulator or flight simulater is in
use in the launching area (systems
1001 through 1393).

g. For a complete list of DA MWO’S appli-

TM 9-1430-250-10
Avtherized

cable to the system, refer to DA PAM 310-4,

h. This technical manual supersedes infor-
mation presently contained in TM 9-5092-1-1,
T™ 9-5094-1, TM 9-5092-1-2, and TM 9-
5090-5-1.

3 (U). Nomenclature

Table 1 is a cross-reference index of TM,
official, and contractor’s nomenclature for those
items of the NIKE-HERCULES Air Defense
Guided Missile System referenced in this man-
ual., The purpose of the table is to introduce
TM and official nomenclature to those field per-
sonnel who are familiar with contractor’s
nomenclature only. When the TM, official, and
contractor’s nomenclature for an item is the
same, this item will not appear in the nomen-
clature eross-reference index.

Next Numbered page is 8.

211- 762 O - 66 - 4
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Table I (L1,

dified Handling
Authorized

Nomenclature Cross-Reference

TM nomenclature

Official nomenclature

Contractor's nomenclature

Acquisition antenna
Acquisition antenna
Acquisition antenna pedestal

Acquisition antenna-receiver-
transmitter group

Acquisition control-indicator

Acquisition modulator

Acquisition orientation level

Acquisition receiver-transmitter

Acquisition RF power supply
control

AC regulatort

Ag: B, and Tp computer

AGC monitor amplifier

Altitude plotting board

Antenna and mast group Q0A-1600/T
Antenna base
Antenna mount drop bed trailer

Antenna pedestal leg

Army Air Defense Fire Distribution
aystem, Missile Master
{(AN/F8G-1)1

Bea fovtnote at end of table.

Antenna

Antenna AT-779/T

Antenna pedestal AB-544/T

Apquisition antenna-receiver-trans-
mitter group 0A-1596/T

Control-indicator (Aequisition and
IFF)

Radar modulator MD-311/T

Surveying level TS-844/MS

Radar receiver-transmitter RT-430/T

Power supply control

Ballisties computer
Electronic control amplifier

Computer data plotting board
(altitude)

Antenna and mast group QOA-1600/T
Antenna base

Antenna mount low bed trailer
XM406

Antenna pedestal leg MT-1448/MS

Figure 1. Deleted,

CONFIDENTIAL

Acquisition antenna
Acquisition antenwa
Acquisition antenna pedestal
Acquisition antenna assembly

Acquisition control panel

Acquisition modulator
Acquisition orientation test set
Acquisition ri coupler
Acquisition rf power control

AG, ballistic, and dead time servo
AGC monitor
Altitude plotting board

Radar test mast assembly
Tracking antenna mount assembly
Tracking antenna trailer

Antenna mounting leg
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Table L.

CONFIDENTIAL ™

Authorized

dified Handling

TM 9-1430-250-10

Nomenclature Cross-Reference - Continued

TM nomenclature

Official nomenclature

Contractor's nomenclature

Army Air Defense Fire Distri-
bution System Missile Monitor
{AN/MSG-4) 1

Azimuth and elevation deviation
indicator

Azimuth indicator

Battery control console

Battery control inter-
connecting box housing
Battery signal panel-indicator

Battery status panel .

C rack ground slant range.
computer

Centrifugal fan

Climb and turn computer

Coder-decoder group
AN/MSQ-18 1

Command oscilloscope

Compressor

Computer amplifier-relay
group

Computer control-panel
Computer group

Computer power supply
group
Computing amplifier

Coordinate data pallet 1

Coordinate data set
AN/TSQ-8 1

Data converter and test
panel 1

Director station trailer

Director-station group

D rack status and power
control 1

Early warning plotting
board

Elevation indicator

Electric light control

1 gee footnote at end of table.

Azimuth and elevation deviation
indicator ID-423/M

Azimuth indicator (track)

Battery control console
QA-1481/MSA-19

Junction box housing

Panel-indicator {status)

Centrifugal fan
Ballistics computer

Oscilloscope 08-49/M
Motor driven reciprocating
compressor
Amplifier-relay group
{computer) OA-1915~-
MSA-19
Control-panel (computer)
Ballistics data computer
group OA-1482/MSA-19
Power supply group
OA-1527/MSA-19
Direet current amplifier
AM-1093/M

Director station van
trailer XM424

Director station group
OA-1480/MSA-19

Radar data plotting board
PT-414/MSA-19
Elevation indicator (track)

Eleciric light control
C-1473/M

CONFIDENTIAL

Target tracking meter
panel
Tracking azimuth indicator
Battery control console
assembly
Junction box housing I

Battery status control-
indicator

Blower
Climb and turn servo
assembly

Command calibrator
Pressurization unit

Computer amplifier
cahinet assembly

Computer control panel

Computer assembly

Computer power cabinet
assembly

DC amplifier

Unequipped director
station trailer

Acquisition radar
cabinet assembly

Early warning plotting
board

Tracking elevation
indicator

Panel lights control
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Table I.

CONFIDENTIAL *

dified Hondling 9
Authorized S

Nomenclature Cross-Reference - Continued

TM nomenclature

Official nomenclature

Contractor's nomenclature

Equipment cooling cabinet

Equipment cooling fan
Fire Unit Integration Facility
FUIF interconnecting box

1

FUIF interconnecting box
cover

FUIF truck 1

Fuse and control panel

Heater assembly control
unit

Horizontal plotting board

Missile control-indicator
group

Missile oscillator

Missile radar control
console

Missile track antenna-
receiver-transmitter

Missile track antenna-
receiver-transmitter
group

Missile track control
drawer

Missile track control power
supply

Missile track indicator

Cperation Center 1
Personnel heater

Power control panel 1

PPI

Precision indicator

Problem unit 1

Radar coder set

Radar course directing
central

Radar power control panel

Radar power supply group

Radar set gioup

Radar test set
TS-847A/MSW-1

Range computer 1
Range indicator

Range position transmitter

1 Sce footnote at end of table,

10

Electrical equipment cabinet
CY-2087T/M
Centrifugal fan HD-167/M

Interconnecting box
J-851/MSA-19

Interconnecting box cover
CW439/MSA-19

Fuse panel
Heater control unit

Computer data plotting
{horizontal range)
Control-indicator group

Rf oscillator

Radar control conscle
OA-1341/MPA

Missile tracking antenna-
receiver-transmitter
OA-1486/MPA

Missile tracking antenna-
receiver~transmitter
group OA-1485/MPA

Missile track control drawer

Power supply

Azimuth and elevation
indicator ID-430/MPA-4

Vehicular compartment
heater

Azimuth and range indicator
Azimuth and range indicator

Rader coder set KY-229/MPA

Radar course directing
central AAGMS
NIKE-HERCULES

Power supply control panel

Power supply group
OA-1342/MPA
Radar set group

Radar test set
TS-84TA/MSW-1

Range indicator
Position transmitter

CONFIDENTIAL

Equipment cooling cabinct
assembly
Blower assembly

Interconnecting box

Interconnecting box cover

Fuse and control panel
Heater control unit

Horizontal plotting board

Missile tracking equip-
ment drawer

Missile rf oscillator

Missile tracking console
assembly

Missile tracking antenna
assembly

Missile tracking antenna
assembly

Missile tracking control
drawer

Missile tracking control
panel

Missile indicating panel

Heating and ventilating
cabinet assembly

PPI
Precision indicator

NIKE B coder set

Radar power control
panel

Radar power cabinet
assembly

Radar range and receiver
cabinet assembly

RF radar test set

Tracking range indicator
Rangc drive unit
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Table I (17).

TM 9-1430-250-10

Nomenclofure Cross-Reference—Continued (U).

TM nomenclature

Officiz] nomenclature

Contractor's nomenclature

Recorder group

STC
Servo computer assembly

Summing amplifier !

Tactical control-indicator

Target designate control-
indicator

Target oscillator

Target radar control
console

Target track antenna-
receiver-transmitter
group

Target test control

Target track control
drawer

Target track control power
supply

Target track indicator
assembly

Test set monitor indicator
panel

Test scope and test scope cart !

Track antenna pedestal

Track antenna radome

Track antenna reflector
assembly

Track receiver-transmitter

Tracking station trailer

Trailer mounted director
station

Trailer mounted missile
track antenna-receiver-
transmitter group

Trailer mounted target track
antenna-receiver-
transmitter group

Trailer mounted tracking
station

Utility cabinet

Zero-set switch

Recorder group
OA-1483/MSW-19

Receiver control
Computer assembly

Control-indicator (tactical)
Control-indicator

RF oscillater

Radar control console
QA-14584 /MFA

Target tracking antenna-
receiver-transmitter group
0A-1488/MPA

Radio beacon control C-1472/M

Target track control drawer

Power supply
Indicator assembly 1D-428/M

Indicator panel

Antenna pedestal
Track radome
Track reflector assembly

Radar receiver-transmitter

Radar tracking van trailer
XM428

Trailer mounted director
station AN/MEA-19

Traiter mounted missile
tracking antenna-receiver-
transmitter group OA-1340/
MPA

Trailer mounted target tracking
antenna-receiver-transmitter
group OA-1487/MPA

Trailer mounting tracking
station AN/MPA-5

Electrical storage cabinet
CY-1515/M

Rotary switch SA-393/M

Event recorder and
switchboard cabinet
assemhly

Sensitivity time control

Computer servo cabinet
assembly

Tactical control-indicator

Target designate control
panel

Target rf oscillator

Target tracking console
assembly

Target tracking antenna
assembly

Target test panel

Target tracking control
drawer

Target tracking control
panel

Target tracking signal
panel

Indicator panel

Antenna pedestal
Track antenna radome
Tracking lens assembly

Tracking of unit

Unequipped tracking
station trailer

Director station

Missile antenna trailer
equipped

Target antenna trailer
equipped

Tracking station

Ttility cabinet assembly

Zero-set switch

1 PUIF equipment nomenclature.
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4(U). Abbreviations

The abbreviations used in this manual are
listed below.

AADCP — Army Air Defense Command Post
AADFDS — Army Air Defense Fire Distribution
System

AFC — automatic frequency control

AGC — automatic gain control

Ae — gyro azimuth

DA MWO — Department of Army Modification
Work Order

ECCM — electronie countermeasures

FLI — flight leader identification

FUIF — fire unit integration facility

GCO — guidance cutoff

GTC — gain time constant

IF — intermediate frequency

IFF — identification friend or foe

LEC — low elevation compensation

MTI — moving target indicator

QC — Operation Center

Pi — personal identification

PPI - plan position indicator

RCDC — radar course directing central

RF — radio frequency

SIF/IFF — selective identification feature/identi-
ficatjon friend or foe

STC — sensitivity time control

5 (U). Maintenance Allocation for the
Operator

In general, the prescribed maintenance re-
sponsibilities of the operator are reflected in

CONFIDENTIAL

— Modified Handling
Avthorized
the allocation of tools and repair parts as listed
in TM 9-1430-250-12P/2/2, TM 9-1430-250—
12P/3/2, TM 9-1430-250-12P/4/2, and TM
9-1430-250-12P/5/2. Normally, operator
maintenance may he performed only under the
supervision of a trained organizational mainte-
nance technician. In all cases where the nature
of repair, modification, or adjustment is be-
yond the scope of the maintenance technician,
the supporting Ordnance maintenance unit
should be informed so that personnel with suit-
able tools and equipment may be provided or
other proper instructions issued.

C12

6 (U).Forms, Records, and Reports

Refer to TM 38-750 for instructions on the
use and completion of all forms required for
operating and maintaining the equipment.

6.1(U). Comments, Criticisms, and Corrections

a. Your ideas and comments on this manual
are wanted. If you see errors or have sugges-
tions to improve the way information is pre-
sented, write directly to Commanding General,
U. 8. Army Misgile Command, Redstone Ar-
senal, Alabama, Attention: AMSMI-SMPT.

b. Comments may be in pencil and informal,
but use DA Form 2028 if available. Replies will
be sent directly to the originator of comments.

12 CONFIDENTIAL
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CHAPTER 2 (CMHA)
FUNCTIONAL DESCRIPTION OF THE RADAR COURSE DIRECTING CENTRAL

Section | (CMHA).

7 (V). Purpose

The radar course directing central {RCDC) func-
tions as the command and control center of the
NIKE-HERCULES Air Defense Guided Missile
System. The RCDC detects, identifies, and tracks
airborne targets, and guides NIKE-AJAX or NIKE-
HERCULES missiles to intercept and destroy hostile
targets. The RCDC may also be conditioned to op-
erate against surface targets.

8 (CMHA). Capabilities

The RCDC can detect targets up to a range of
250,000 yards when using the Nike acquisition ra-
dar (NAR) system and up to a range of 400,000
yards when using the auxiliary acquisition radar
(AAR) system. The RCDC can track targets up to
a range of 200,000 yards. With the addition of anti-
jam display (A]D) capabilities, the RCDC can de-
tect and track targets even when the NAR system
is exposed to an extremely high level of transmis-
sion jamming., The RCDC provides guidance for
NIKE-HERCULES missiles during three types of
missions; surface.to-air, surface-to-air low altitude,
and surface-to-surface. The RCDC provides guid-
ance for NIKE-AJAX missiles during surface-to-air
missions only. The RCDC can also be used for radar
scoring of simulated bombing runs. The general
capabilities of the RCDC are described in « through
f below.

a. Surface-to-Air-Mission. The RCDC guides a
NIKE-HERCULES missile to intercept and destroy
entire aircrafc formacions traveling at speeds up to
2000 koots (fig. 2), ranges in excess of 150,000
yards, and altitudes up to 100,000 feet. The missile
can attain a maximum velocity of 2250 knots and

INTRODUCTION

has a maneuverability adavntage over all known
manned aircraft; however, an intercept cannot be
made within the dead zone surrounding the missile
launcher. This dead zone has a ground radius of
about 10,000 yards and an altitude of abour 20,000
feet. The dead zone is effected by the launch angle
and the minimum turning radius of the missile. The
RCDC guides a NIKE-AJAX missile to intercept
and destroy single aircrafc at ranges up to 50,000
yards. Capabilities of the NIKE-HERCULES system
against typical targets, during surface-to-air mis-
sions, are shown in figure 2,

b. Surface-to-Air Low Altitude Mission. The
RCDC guides 2 NIKE-HERCULES missile to in-
tercept and destroy a low altitude target at ranges
up to 100,000 yards (fig. 3} and at altitudes below
5000 feet. The low altitude corridor is below 5008
feet at ranges up to about 20,000 yards, and below
10,000 feet at ranges between 20,000 and 100,000
yards. A delayed start of the missile rocket motor
is used to permit a shorter turning radius of the
missile. Using a delayed motor start reduces the
dead zone to a ground radius of about 3000 yards
and an altitude of about 16,000 feet.

¢. Surface-to-Surface Mission. The RCDC guides
a NIKE-HERCULES missile, armed with a nuclear
warhead, to a surface target ar a maximum range
of 100 nautical miles (fig. 4).

d. Radar Bomb Scoring Mission. The RCDC,
when used in a radar bomb scoring mission, ac-
curately plots the course of 2 bomber making a
simulated bombing run and marks the point of the
simulated bomb release. From this plot the theoret-
ical bomb impact point is calculated, and the ac-
curacy of the bombing run is determined.

13
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ORD G&2977

Figure 2 (CMHA). Surface-to-air misgion capabilitics.

e. Mobility. The equipment comprising the
RCDC is trailer mounted and may be perma-
nently emplaced to strategically defend a given
area. The equipment may be transported by air
as well as by rail, water, or over public roads.
When the equipment arrives at its destination
it can be emplaced within a few hours. The
equipment can also be march ordered within a
few hours.

f. Operating Conditions. The RCDC is capa-

14

ble of operating 238 hours a day without impair-
ment of performance, and at least 5000 hours
without major overhaul. The RCDC operates
efficiently at an ambient temperature range
from —40°F to +125°F, relative humidities
up to 100 percent, and at altitudes up to 10,000
feet above sea level. Rain, snow, dust, sand, salt
air, steady surface winds up to 60 miles per
hour, and surface gusts up to 75 miles per hour
do not interfere with normal operation.
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Figure 8 (CMHA). Surface-to-air-low altitude misgion capubilities.
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Figure 4 (CMHA). Surface-to-surface mission cepabilities.
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Section I (U). OVERALL FUNCTIONAL DESCRIPTION OF THE
RADAR COURSE DIRECTING CENTRAL

9 (U). General

The RCDC has three tactical missions (sur-
face-to-air, surface-to-air low altitude, and sur-
face-to-surface) and a radar bomb scoring mis-
sion. The major operational systems of the
RCDC are the nike aequisition radar (NAR),
the auxiliary acquisition radar (AAR) (ge-
lected NIKE-HERCULES systems), the target
tracking radar (TTR), the missile tracking ra-
dar (MTR), the computer, and the tactical con-
trol systems.

10 (U). Block Diagram Analysis for
Surface-to-Air Mission

¢. A NIKE-HERCULES battery may be
equipped with the NAR system (fig. 5) only,
or with both the NAR and the AAR systems.
Either system is used to detect and locate air-
craft and other moving objects approaching the
area defended by the battery. In operation, each
acquisition radar system (NAR and AAR)
transmits pulses of rf energy from a direc-
tional antenna. The antenna rotates continu-
uously in azimuth so that 860-degree coverage
is obtained. When the transmitted rf energy
encounters an aircraft or other object, some of
the energy is reflected to the acquisition radar
system. This reflected rf energy is converted
into video which is used in the scope presen-
tations. In systems using both acquisition ra-
dar systems, a video select circnit permits se-
lection of either NAR or AAR video for pre-
sentation.

b. Identification of objects may be made by
means of an identification friend or foe (IFF)
gystem, An IFF system is associated with each
acquisition radar system. The IFF system
transmits coded IFF interrogation pulses fo an
unidentified object. A friendly aireraft with
properly coded IFF equipment responds auto-
matically to the interrogation pulses by trans-

mitting coded IFF response pulses. These re-
sponse pulses are converted into IFF video for
scope presentation. Identification of objects
may also be provided by an Army Air Defense
Command Post (AADCP) through the fire unit
integration facility (FUIF). )

c. If an object detected by the acquisition ra-
dar system is identified as hostile and desig-
nated as a target, designated target position
data is supplied to the target tracking radar
(TTR) system. The TTR system transmits rf
energy from a directional antenna and receives
the rf energy reflected from the target. The
target track antenna does not rotate contin-
uously but is, instead, directed at the desig-
nated target. The designated target position
data from the acquisition radar system enables
the TTR system to acquire the target quickly.
The TTR system then tracks the target and
supplies continuous target position data to the
computer system.

d. The computer system continuously pre-
diets an intercept point and sends gyro azimuth
{Ac) preset data through the launching control
station to the selected missile before launch.
This Ac data is used as a reference by the mis-
gile to roll to a predetermined attitude after
launch.

e. The operation of the missile tracking ra-
dar (MTR) system is similar to that of the
TTR system. However, the rf energy trans.
mitted to the missile by the MTR aystem con-
sists of coded pulse groups representing guid-
ance and burst commands. The signals re-
ceived from the missile are not reflected rf
energy but consist of missile response pulses
automatically transmitted by the missile in re-
sponse to the guidance commands, The MTR
system tracks the selected missile before and
after launch and supplies continuous missile po-
sition data to the computer system.

16 CONFIDENTIAL
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f. The continnous missile position data from
the MTR system and the continuous target po-
gsition data from the TTR system are used by
the computer system to provide appropriate
steering and burst orders which are sent to the
MTR system. The MTR system converts the
steering and burst orders to corresponding
guidance and burst commands which it trans-
mits to the missile. These commands steer the
missile to intercept the target and detonate the
missile warhead at the proper time for destrue-
tion of the target.

g. The tactical control system consists of the
facilities required to electrically transfer tacti-
cal control data between the various operating
positions in the hattery,

11 (U). Block Diagram Analysis for
Surface-to-Air Low Altitude
Mission

In a surface-to-air low altitude mission, the
functions of the acquisition radar systems (fig.
6), the tracking radar systems, and the com-
puter system are similar to those described in
paragraph 10 for a normal surface-to-air mis-
sion, except that a climb-and-dive trajectory is
used. Use of this trajectory minimizes ground
clutter in the MTR system. To achieve this
climb-and-dive trajectory, the computer system
continuously calculates a displaced aiming point
above the target, as determined by the desig-
nated target position data. When the time to
reach the displaced aiming point and the final
dive time to the actual intercept point become
equal, the missile receives a final dive order and
dives toward the actual intercept point. A burst
order canges the missile warhead to detonate at
a time when the most effective burst coverage
will be achieved.

12 (V). Block Diagram Analysis for

Surface-to-Surface Mission
In a surface-to-surface mission, the acquisi-
tion radar systems (fig. 5) are not used because
the target position is known. The range, azi-
muth, and elevation coordinates of the target
are calculated and manually set into the TTR
system. Therefore, the TTR system supplies
locked coordinate target position data to the
computer system inatead of the continuous tar-
get position data supplied in a normal surface-
to-air mission. The functions of the computer
and MTR systems are similar to that described

CONFIDENTIAL Mocifed Handing s
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in paragraph 10 for a normal surface-to-air
migsion, except that the missile is guided to a
point in space above the desired burst point and
then vertically toward the ground target. As
the missile approaches the ground, a burst
order is sent which disables the missile fail-
safe mechanism and receiver, arms a preset
barometric fuze in the warhead, and rolls the
missile 180 degrees to compensate for inherent
flight biases. The missile then follows a verti-
cal trajectory until the barometric fuze deto-
nates the nuclear warhead.

12.1 (U). Block Diagram Analysis of the
RCDC During a Radar Bomb
Scoring Mission

¢. In a radar bomb scoring mission, UHF
radio equipment at an Army Air Defense Com-
mand Post (AADCP) (fig. 5.1) provides two- [
way voice communication with a bomber pre-
paring to make & simulated bombing run. Au-
tomatic relay equipment at the AADCP extends
communication to the RCDC by wire or radio.
As in a tactical surface-to-air mission, the ac-
quisition radar system locates and identifies the
bomber. In a bomb scoring mission, however,
this operation is facilitated by periodic position
reports transmitted by voice communication
from the bomber. The acquisition radar sys-
tem supplies bomber position data to the tar-
get tracking radar system. This data enables
the target tracking radar system to acquire and
track the bomber. While tracking the bomber,
the target tracking radar system supplies ac-
curate bomber position data to the computer
system. The computer system supplies bomber
ground position data to the horizontal plotting
board, causing a pen on the plotting board to
travel over the plotting board in accordance
with the movement of the bomber. The com-
puter system alse supplies bomber altitude data.
to the RBS control unit, causing an altimeter
on the control unit to indicate the altitude of
the bomber.

b. At the start of the bombing run, the
bomber transmits a tone signal over the UHF
radio. The tone signal causes the RBS control
unit to apply a pen control signal to the hori-
zontal plotting board. This signal causes the
plotting board pen to begin marking the course
of the homber on the plotting board. The RBS
control unit also applies timing marks through

' CONFIDENTIAL
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the computer system to the plotting board.
These timing marks appear at six-second in-
tervals along the plot and are used to determine
the speed of the bomber. The RBS seale factor
unit expands the plotting board scale to permit
a more accurate determination of the bomber's
position at bomb release,

¢. The bomber simulates bomb release by mo-
mentarily interrupting the transmitted tone
signal at the bomb release point. When the tone
signal stops, the pen control signal also stops,
causing the plotting pen to lift from the plot-
ting board. The interruption of the plot marks
the location of the bomber at the bomb release
point, The timing marks indicate the speed of
the bomber, and the altimeter on the RBS
control unit indicates the altitude of the
bomber, The theoretical bomb impact point
can be calculated from the speed, position,
altitude, and course of the bomber at the bomb
releagse point, The theoretical bomb impaet
point is compared with the target position, and
a score is assigned for the bombing run. The
scope is sent by voice communication to the
AADCP and relayed automatically to the
bomber by UHF radio.

d. The RBS control unit, RBS scale factor

CONFIDENTIAL - Mocifed Handring
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unit, and the wire or radioc communication
equipment are Air Force material located in
the RCDC for bomb scoring missions only.
This equipment iz normally operated by Air
Force personnel,

12.2 (U). Mission Simulation Using
T1 Trainer

When the T1 trainer is connected to a
NIKE-HERCULES ATBM system, problems
encountered during the acquisition, track, and
intercept phases of the different air defense
misgions can be presented to the operators of
the system, The T1 trainer can simulate low
altitude effects, ECM, airbornme targets and
missiles, IFF signals and ground clutter. The
T1 trainer has the following capabilities.

a. Airbone Targets. One to six airborne
targets can be simulated. The course, speed,
and size of each target is independently vari-
able.

b. NIKFE Missile. The trajectory of a NIKE—
AJAX or NIKE-HERCULES misgile can be
simulated from tracking data supplied by the
NIKE-HERCULES system or a live NIKE—
AJAX or NIKE-HERCULES missile can be
fired at a simulated target.,

Section [l (C}. FUNCTIONAL DESCRIPTION OF THE NAR SYSTEM

13 (U). General

The NAR system, in conjunction with a
SIF/IFF system, detects and interrogates tar-
gets within a range of 250,000 yards. The NAR
system accomplishes detection and interroga-
tion of targets by transmitting rf energy into
the area under surveillance, and receiving re-
flected rf energy. When a target enters this
area, rf energy striking the target is reflected
back to the NAR system where it is amplified
and displayed on a PPI in the acquisition pres-
entation system. The PPI display is analyzed
to determine if the target is friendly or hostile,
Designated target position (azimuth and
range) data of a hostile target is electrically
transferred to the TTR system.

With the addition of anti-jam display (AJD)
equipment, in selected NIKE-HERCULES
systems, the NAR system can operate effec-
tively while being subjected to an extremely
high level of ECM activity.

14 (C). Block Diagram Analysis

The NAR system (fig. 8) congists of syn-
chronizing, transmitting, antenna, receiving,
MTI, acquisition presentation, and SIF/IFF
systems.

a. Synchronizing, Transmitting, and Antenna
Systems.

(1) The synchronizing, transmitting, and
antenna systems operate together to
originate and transmit pulses of rf
energy into space. The synchronizing
gystem initiates a NAR preknock
pulse, a NAR sync pulse, and a trans-
mitter sync pulse, which electrically
synchronize the operation of the trans-
mitting, receiving, MTI, SIF/IFF,
acquisition presentation, and TTR
gystems. The transmitter syne pulse
is applied to the transmitting system.
The NAR syne pulse is applied to the

20 CONFIDENTIAL
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acquigition presentation system. The
NAR preknock pulse is applied to the
receiving, MTI, SIF/IFF, acquisition
presentation, and TTR systems.

The transmitter sync pulse is used to
trigger the transmitting system which
produces high power rf for application

dified Handling
Authorized
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to the antenna system. The NAR an-
tenna focuses the high power rf into
g narrow (pencil) beam and directs
this rf energy to search the area under
surveillance. The antenna drive rotates
the NAR antenna 360 degrees in
azimuth. The reflected rf energy from

20.1
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any target or object in the area under
surveillance is received by the NAR
antenna and applied to the receiving
system.

b. Receiving and MTI Systems.

(1)

(2)

The receiving system amplifies and
converts the reflected rf from the an-
tenna system into NAR video which is
applied to the MTI system. IFF video
from the SIF/IFF system is also ap-
plied to the MTI system.

The NAR video produced by station-
ary objects within the selected area
can be cancelled by the MTI system
if the operator desires to view only
moving targets. In the MTI system,
NAR and IFF video are mixed with
marks from the acquisition presenta-
tion system and applied to the acqui-
gition presentation system as NAR
video and marks.

¢. SIFJIFF System.

22

1)

(2)

The NAR system uses the MARK X
SIF/IFF system for target interroga-
tion. This system consists of interro-
gator set AN/TPX-27 (receiver-
transmitter RT-211A/TPX, coder con-
trol KY-97B/TPX, and IFF antenna
AT-352/UPA-22), decoder group AN/
TPA-3 (video-decoder MX-1995/TPA-
3 and remote switching control
C-1903/TPA-3), and recognition sig-
nal simulator SM-140/TPX. The rec-
ognition signal simulator is a test unit,
and is not necessary for normal op-
eration.

Operation of the SIF/IFF system is
initiated by a NAR preknock pulse
(fig. 7) applied from the NAR syn-
chronizing system to the coder con-
trol. The operating code of the coder
control is established by a coder re-
mote control signal from the IFF con-
trol-indicator. The coder control ap-
plies coded trigger pulses to the re-

(3)

CONFIDENTIAL Modified Handling cs

ceiver-transemitter. The receiver-
transmitter converts the coded trigger
pulses into IFF interrogation pulses
that are transmitted by the IFF an-
tenna. Since the IFF antenna is at-
tached to the NAR antenna, the SIF/
IFF system can interrogate any tar-
get detected by the NAR system. If
the interrogated target is equipped
with an IFF transponder operating
at the correct frequency and code, the
IFF transponder transmits coded IFF
response pulses to the receiver-trans-
mitter.

The receiver-transmitter converts
these IFF response pulses into a coded
pulse train that is applied to the video
decoder. The code switching signals
from the remote switching control and
the mode control signals from the IFF
control-indicator permit the video de-
coder to pass, as IFF video, only a
properly coded pulse train. The IFF
video is applied through the NAR MTI
system to the acquisition presentation
system for display on the PPL. The
recognition signal simulator provides
test signals for checking the operation
of the SIF/IFF system and simulates
an airborne IFF transponder,

d. Acquisition Presentation System.

(1)

(2)

The acquisition presentation system
(fig. 6), displays video resulting from
reflected rf energy, IFF response
pulses, and FUIF tactical control data
to aid in the detection, identification,
and acquisition of targets. The acqui-
gition presentation system digplays the
received video on a PPI and a pre-
cision indicator.

The PPI displays target position data
(azimuth and range) radially in syn-
chronism with the rotation of the ac-
quigition antenna. The PPI also dis-
plays the acquisition range circle, the

CONFIDENTIAL
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(3)

(4)

flashing azimuth line, IFF data, and
FUIF data. The acquisition range
circle represents the range setting of
the acquisition radar system. The
flashing azimuth line represents an in-
stantaneous azimuth heading of the
acquigition antenna. The TTR system
generates, for display on the PPI, an
electronic cross which represents the
range setting of the TTR system and
the azimuth heading of the TTR an-
tenna system.

The precision indicator presents an
expanded portion of the PPI display,
covering approximately 500 mils in
azimuth and 8000 yards in range, cen-
tered abhout the intersection of the ac-
quisition range circle and the flashing
azimuth line. This expanded display
permits more accurate determination
of the azimuth and range of a desig-
nated target.

When target position data is trans-
ferred to the TTR system the elec-
tronic cross representing the azimuth
heading and range setting of the TTR
system moves to a position on or near
the designated target video displayed
on the PPI. When acquiring a target,
the movement of the electronic cross
toward the designated target video in-
dicates that the antenna and range
systems of the TTR system are slew-
ing to acquire the target., When the
electronic cross is superimposed on the
designated target video and moves in
unison with it, the TTR system is
trackirg the target,

14.1 (V). Block Diagram Analysis

with AAR

Selected NIKE-HERCULES systems are op-

erated with an AAR system (fig. 7.1).

24
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system is effected by the addition of

an AAR system as described in o through 4

below,

a. Synchronizing, Tranamitting, and An-
tenna Systems.

(1)

(2)

(3)

The AAR system has no effect on the
NAR transmitting or antenna sys-
tems. The transmitter sync pulse is
applied to the transmitting system as
described in paragraph 14a. The AAR
aync and preknock pulses, from the
-AAR system, and the NAR aync and
preknock pulses from the synchroniz-
ing system, are applied to the pulse
switching circuit.

When NAR video is used, the NAR
syne pulse is applied through the
pulse switching circuit to the acquisi-
tion presentation asystem. The NAR
preknock pulse is applied to the re-
ceiving and MTI systems and to the
NAR IFF receiver-transmitter and
coder control. The NAR preknock
pulse is also applied through the pulse
awitching circuit to the acquisition
presentation and MTT aystems, and to
the TTR asystem.

When AAR video is used, the AAR
syne pulse is applied through the pulse
switching circuit to the acquisition
presentation system. The AAR pre-
knock pulse is applied through the
pulse switching cireuit to the MTI and
acquigition presentation systems, and
to the TTR system., The NAR pre-
knoek pulse is applied to the receiving
and MTI systems and to the NAR IFF
receiver-transmitter and coder control.

b. Receiving and MTI Systems. When AAR

video is

used, the receiving and MTI systems

are not used; however, the AAR video is sent
through the MTI system and mixed with marks.
e, SIF{IFF System. The AAR system has

CONFIDENTIAL
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an JFF receiver-transmitter, a coder control, and an
IFF antenna. AAR IFF control signals are applied
from the IFF control circuits in the NAR system
to the coder control in the AAR system. AAR IFF
video is applied from the video decoder, through
the MT] system where it is mixed with marks and
AAR video, to the acquisition presentation system.

d. Acquisition Presentation System. The acquisi-
tion presentation system functions as the presenta-
tion system for both AAR and NAR systems as de-
scribed in paragraph 144,
14.2 (U). Block Diagram Analysis with AJD

4. With the addition of AJD equipment to the
NAR system (fig. 7.2), operation of the antenna,
receiving, and MTI systems is changed. The re-

CONFIDENTIAL Modified Handling

Authorized c10

mainder of the NAR system operates as described
in paragraph 14, The auxiliary antenna subassembly
receives ECM or reflected rf energy and is used for
receiving only. The ECM or reflected RF from both
the NAR antenna and auxiliary antenna subassem-
bly is applied to the receiving system and AJD
equipment where it is converted into NAR video.
The NAR video is combined with marks in the
MTI system and applied to che acquisition presen-
tation system.

b. With the addition of AJD equipment to the
NAR systems which has AAR incorporated (fig.
7.3), the operation of AAR, as described in para-
graph 14.1, is unaffected.

2 CONFIDENTIAL
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Section IV (CMHA). FUNCTIONAL DESCRIPTION OF THE
FIRE UNIT INTEGRATION FACILITY

15 (CMHA). General

@¢. The FUIF equipment is used with missile
master AN/FSG-1 or with missile monitor AN/
MSG-4 to provide an integrated air defense for
a particular defended area. This integrated
system relays accurate and nearly instantan-
eous data between an Army Air Defense Com-
mand Post {AADCP) and related NIKE-HER-
CULES systems.

b. The FUIF equipment consists of the
equipment in the battery control area at a
NIKE-HERCULES site which connects the
NIKE-HERCULES system to the missile mas-
ter or missile monitor. The FUIF equipment
functions as the interconnecting link between
the NIKE-HERCULES system and the AADCP.

¢. The AADCP has as its primary function
the detection, identification, and tracking of

targets within its area of responsibility; the
storage, evaluation, and distribution of target
information to the systems connected to it, and
the overall monitoring and supervising of the
integrated system-to-target engagement status.

16 (CMHA). Block Diagram Analysis

@. The FUIF equipment at the NIKE-HER-
CULES system consists of equipment in the
FUIF portion of the electronic shop building at
a permanent site, or in the FUIF truck at a
semi-mobile sgite.

b. The FUIF equipment accepts signals orig-
inating at the AADCP (fig. 8). There are three
types of signals: target position coordinate
data, target identification data, and tactical
control data. The target position coordinate
data is decoded, parallax-corrected, and pro-

TARGET POSITION TARGET POSITION
COORDINATE DATA COORDINATE DATA
TARGET TARGET
IDENTIFICATICN IDENTIFICATION TRAILER
ARMY DATA DATA MOUNTED
AIR FIRE UNIT DIRECTOR
DEFENSE INTEGRATION STATION
COMMAND TACTICAL FACILITY TACTICAL OF THE
POST CONTROL DATA EQUIPMENT CONTROL DATA RADAR COURSE
{AADCP) DIRECTING
CENTRAL
TACTICAL TACTICAL
CONTROL DATA CONTROQL. DATA
ORD G56193
Figure 8 (U). Fire unit integration fecility—block diagram.
26.3
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cessed within the FUIF equipment and applied
to the acquisition presentation system. The
target position coordinate data is parallax-
corrected to compensate for the difference in
location between the AADCP and the RCDC.
The target identification data is decoded and
processed in the FUIF equipment and applied
to the acquisition presentation system. The
target position coordinate data and the target
identification data cause a target identification
symbol to appear on the PPI. For a detailed
discussion of FUIF presentation and control,
refer to paragraphs 84 and 85.

¢. The tactical control data is also decoded
by the FUIF equipment. This decoded data is
applied to the tactical control system in the
trailer mounted director station, causing indi-
cator lights on the battery signal panel-indica-
tor of the battery control console (fig. 24} to
illuminate or extinguish, signifying the tactical
commands from the AADCP,

d. Similar tactical control data is originated
in the trailer mounted director station and ap-
plied to the FUIF equipment. This data is
coded, processed, and transmitted to the
AADCP.

¢. The tactical control data in (1) through
(4} below is transmitted by wire from the
AADCP to the FUIF equipment at the NIKE~
HERCULES system and then transmitted by
cable to the trailer mounted director station.

(1) A remote signal illuminates an indi-
cator light indicating that a target is
being assigned from the AADCP to
the NIKE-HERCULES system.

(2) A missile-select signal illuminates an
indicator light indicating the type of
missile designated by the AADCP to
be used by the NIKE-HERCULES
system for the current engagement.

(3) A hold-fire signal illuminates an indi-
cator light and sounds a buzzer in-
structing the NIKE-HERCULES sys-
temn not to fire designated missile until

— Madified Handling
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signaled to do so and to continue
tracking the present target.

(4) A cease-fire signal illuminates an indi-
cator light and sounds a buzzer
instructing the NIKE-HERCULES
gystem to terminate the present en-
gagement.

f. The tactical control data in (1) through
(13) below is transmitted by cable from the
trailer mounted director station to the FUIF
equipment at the NIKE-HERCULES system
and then transmitted by wire to the AADCP.

(1) A target-designated signal or a target-
abandon signal.

{2) A target-tracked signal.

{3) A fire signal.

(4) An acknowledge signal indicating that
a command has been received from
the AADCP and is acknowledged.

(5) An out-of-action signal indicating that
the NIKE-HERCULES sgystem is in-
capable of normal action.

(6) A local signal indicating that the
NIKE-HERCULES system has re-
turned to an action eondition from an
out-of-action condition.

(7) A validity signal requesting the
AADCP to verify the designation of
the target.

(8) A one signal indicating that the desig-
nated target consists of one aircraft.

(9) A few signal indicating that the desig-
nated target consists of two to five
aircraft.

(10) A many signal indicating that the des-
ignated target consists of more than
five aircraft.

(11) An effective signal indicating that the
engagement was successful.

(12) An ineffective signal indicating that
the engagement was not successful.

(13) A kill signal indicating that the mis-
sion was successful.
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FUNCTIONAL DESCRIPTION OF THE TARGET

TRACKING, AND MISSILE TRACKING RADAR SYSTEMS,
AND THE RADAR TEST SET GROUP

17 (V). General

«. The major function of the TTR system is
to supply continuous target position data to the
computer system. The TTR system normally
acquires the designated target in azimuth and
range from azimuth and range data supplied
by the NAR system. The target tracking radar
operator searches in elevation to acquire and
track the designated target. Target position
data in terms of range, azimuth, and elevation
is continuously supplied to the computer system
until the engagement is completed.

b. The MTR system supplies continuous mis-
sile position data to the computer system, and
transmits guidance and burst commands to the
missile. The MTR system tracks the desighated
missile before launch. After launch the MTR
system supplies missile range, azimuth, and ele-
vation data to the computer system, which in
turn supplies steering orders to the MTR sys-
tem for transmission to the missile as guidance
commands. The MTR system automatically
tracks the missile by receiving rf response
pulses transmitted by the missile.

¢. The MTR system and the TTR system
function similarly. The MTR system utilizes 3
dual-purpose command system instead of the
synchronizing system used in the TTR system.
Each radar system contains synchronizing or
command, transmitting, receiving, antenna, an-
tenna positioning, range, and presentation sys-
tem.

d. The radar test set group is test equipment
used for adjustment and alinement of the
TTR and MTR systems.

18 (U). Block Diagram Analysis of the
Target Tracking Radar System

Note. This analysis does not apply when the NIKE-
HERCULES system is used in the surface-to-surface
mode of operation. In the surface-to-surface mode of
operation the TTR system is manually set to the target
coordinates and remains so positioned for the duration
of the engagement.

a. Within the TTR system (fig. 9), the AAR/
NAR preknock pulse from the pulse switching
circuit is applied to the synchronizing system.
The synchronizing system has as outputs the
TTR preknock pulse and the sync pulse. The

TTR preknock pulse, coincident with the AAR/
NAR preknock pulse, is applied to the range
system. The syne pulse triggers the transmit-
ting system which applies high power rf energy
to the antenna system.

b. The antenna system directs the transmit-
ted rf energy to the designated target and re-
ceives the reflected rf energy. The transmitted
rf energy is concentrated into a highly direc-
tional beam by the antenna system. A portion
of this transmitted rf energy is reflected from
the designated target, to the antenna system.
The reflected rf energy is applied from the
antenna system to the receiving system. The
antenna positioning system positions the an-
tenna to the azimuth and elevation angles of
the target.

¢. The receiving system converts the reflected
rf energy into range video for the range sys-
tem and azimuth and elevation error video for
the presentation system. The receiving system
also furnishes azimuth and elevation angle
error signals to the antenna positioning system.

d. The range system is triggered by the TTR
preknock pulse from the synchronizing system.
The range system supplies range data to the
computer system, and range video to the pre-
sentation system. The range system also gen-
erates and supplies the range coordinate of the
electronic cross to the acquisition presentation
system. Designated target position data from
the acquisition presentation system is applied
to the range system for use when acquiring a
target.

¢. The azimuth and elevation angle error sig-
nals are applied from the receiving system to
the antenna positioning system, driving the an-
tenna system to continuously track the target.
The antenna positioning system supplies target
azimuth and elevation data to the computer
system and supplies the azimuth coordinate of
the electronic cross to the acquisition presen-
tation system. Designated target position data
from the acquisition presentation system is ap-
plied to the antenna positioning system for use
when acquiring a target.

f. The presentation system receives azimuth
and elevation error video from the receiving

28 CONFIDENTIAL
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system, and range video from the range system.
The video is converted into a visual display on
the range, azimuth and elevation indicators.

19 (U). Block Diagram Analysis of the
Missile Tracking Radar
System

@. The MTR system (fig. 10) uses two com-
mand systems: the radar coder command sys-
tem and the syne command system. Each com-
mand system converts the steering and burst
orders from the computer system into coded
command pulses. These command pulses trig-
ger the transmitting system causing guidance
commands, in the form of coded rf pulses, to
be transmitted to the missile to guide the mis-
sile after launch. A switching cireuit is pro-
vided to allow selection of either command sys-
tem.

b. The sync command system converts the
steering and burst orders from the computer
system into 2-pulse groups of coded command
pulses. The coding prevents another NIKE bat-
tery from interfering with the control of a mis-
sile after launch, by spacing the pulses of the
2-pulse groups at precise time intervals repre-
senting the battery code. Transmission of
guidance and burst commands to the missile is
accomplished by frequency modulation of the
2-pulse groups. Both sync and radar coder com-
mand systems produce a preknock pulse which
synchronizes the range and presentation sys-
tems.

¢. The radar coder command system converts
the steering and burst orders from the compu-
ter gystem into 4-pulse groups of coded com-
mand pulses which include the battery code.
When the computer system issues a burst order,
the radar coder command system develops a
fifth pulse, which is added to the 4-pulse groups.
The spacing between ‘the pulses of the 4-pulse
groups is used to effect missile guidance and
prevent interference.

d. The transmitting system generates coded
rf pulses which are applied to the antenna sys-
tem. An rf pulse is generated for each command
pulse received from the command systems.

¢. The antenna system functions similarly to
the TTR antenna system described in para-
graph 18b; however, the MTR antenna system
transmits coded rf pulses which carry guidance

Authorized
and burst commands and receives rf response
pulses transmitted by the missile.

f. The receiver system functions similarly to
the TTR receiver system described in paragrph
18¢; however, the MTR receiver system does
not supply azimuth and elevation error video to
the presentation system.

¢. The range system functions similarly to
the TTR range system deseribed in paragraph
18d. The main differences are: before and
after an engagement the MTR range system is
automatically slewed to the range of a desgig-
nated missile or to the flight simulator group
if no missile is designated; the MTR range sys-
tem receives designated missile data from the
launcher pogition eontrol; and the MTR range
system ig automatically operated during an en-
gagement, although it can be manually operated
for test and alinement purposes.

h. The antenna positioning system functions
similarly to the TTR antenna positioning sys-
tem described in paragraph 18¢. The main dif-
ferences are: before and after an engagement
the MTR antenna positioning system slews the
antenna in azimuth and elevation to the coordi-
nates of a designated missile or to the flight
simulator group if no missile is designated ; the
MTR antenna positioning system receives des-
ignated missile data from the launcher position
control; and the MTR antenna positioning sys-
tem is automatically operated during an en-
gagement, although it can be manually operated
for test and alinement purposes.

i. The presentation system consists of a
range indicator which displays range data. Azi-
muth and elevation data is presented only on
repeater dials. The range indicator is used by
the operator as an aid in determining whether
to accept or reject a missile and in monitoring
received signals from the missile during track-
ing operations.

20 (U). Functional Description of the
Radar Test Set Group

The radar test set group is used to test the
overall performance of the TTR and MTR sys-
tens. The radar test set group functions as a
target which transmits and receives rf signals.
It also contains circuits for checking the power
output and the frequency of the transmitters
and the alinement of the antennas..

Figure 11 {Deleted).
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Section VI (CMHA). FUNCTIONAL DESCRIPTION OF THE
COMPUTER AND RECORDER SYSTEMS

21 {U). General

2. The computer system of the RCDC uses
missile and target position data received from
the tracking radar systems, and manually pre-
set data, to solve for a predicted target and
missile intercept point. The computer system
provides the orders required by the MTR sys-
tem to generate the commands used to direct
the missile to the target and to detonate the
misaile at an optimum point in space for maxi-
mum target damage. The computer system is
normally conditioned for surface-to-air low al-
titude and surface-to-surface missions. The
computer system may be conditioned for NIKE.
HERCULES migsiles equipped with high-ex-
plosive or nuclear warheads, or for NIKE-
AJAX missiles equipped with high-explosive
warheads. Mission and missile types are se-
lected by appropriate switching.

b. During an engagement, information is
continuously displayed on horizontal and alti-
tude plotting boards. Before fire, the horizontal
plotting board receives the azimuth and range
coordinates of the target and of the predicted
intercept point. From this information, the
battery control officer evaluates range and azi-
muthk for both predicted intercept point and
present target position. Prior to the time the
misgile is fired, the left pen of the altitude
plotting board plots only time. The right pen
of the altitude ploting board plots altitude of
the predicted intercept point against predicted
missile flight time. After evaluating the infor-
mation displayed and the tactical situation, the
battery control officer determines the type of
mission, type of missile and warhead, and the
optimum time to fire. The plotting boards con-
tinue to follow the engagement after the mis-
sile is fired, displaying target and missile posi-
tion information. The horizontal plotting board

32

Figure 11,

displays range and azimuth of the target and
the missile. The left pen of the altitude plot-
ting board plots height of the missile againat
time, while the right pen plots height of the
target against time.

¢. During the engagement, continuous equip-
ment performance data is sent to the recorder
system where a complete record of battery ac-
tivity for the mission is photographically re-
corded.

22 (CMHA). Block Diagram Analysis of the
Computer System

The computer system has three operating
phases: prelaunch, initial turn, and steering.
These three phases are described in a through
¢ below,

a. Prelaunch Phase. When a target is desig-
nated, the computer system (fig. 12) receives
target azimuth, elevation, and range data from
the TTR system. This position data is applied
to the target coordinate converter and velocity
determining circunits. The coordinate converter
changes target position in spherical coordinates
to target position in rectangular coordinates.
The target coordinate converter and velocity
determining circuits apply target present posi-
tion and velocity data to the burst point solver.
This data is combined with launcher parallax
and burst point offset data to determine the
burst point coordinates. The primary output
of the computer system before fire is the gyro
azimuth (AG) preset data which is sent to the
misgile on the launcher to assure that the mis-
sile rolls toward the predicted intercept point
during roll stabilization. The AG preset data
is frozen at fire to allow the AG servo loop at
the launching area to settle out before missile
launch.

b. Initial Turn Phase. After the fire com-

Deleted,

CONFIDENTIAL

—



™ 9-1430-250-10

woLdmp yoojq—wesfe sayndwoy ‘(1) 2T 2sndyg

J 661969 aNo
F—m—————
1
“ HONNYY | F====="n
HILAY e e e e R e e A e o N S8 e e e e A e M A e e e e e e e e b Mk e e = = = o WILSAS ]
“ Jussm ! SAONVWWOD 1SHNE ONV 3INVaING | uvovy |
I ONDIOVHL  §
Lo ==d p IUSSIN
SH30UO LSHNE ONY ONIN3ILS N |
g SLINDHID
= ONININWIL3Q
.m.m ¢ ALIJOT3IA ONV g
p i SLINJHI ALID0T3A ONY NOILISOd |  HILWIANGD |7 viyg J9Nvy NV
L Y3080 1Suna AN3S3d INSSIA ALYNIOHO0D | NOILYAIIS HINWIZY
..m =3 aNy N 3SSIN FSSIN
23 DNIN3ALS HOHH3
...m ONI¥IZLS
3
= S¥30N0
viva 135440 NNNL
- | LNIOd 15un@ ALIDOMIA any
< aNY aNY IA0
Xv1Ivyvd NOI1150d WILINI
] yvavy AN3S3ud
T L1398Vl
Lal V%5 BIAT0S
NHNL 5
(] 13530d
- ATTNNYH viva el elis) $31YNIGHO0D NO1LIS0d
XYY IHYd WLLINI IJNSSIW
m yvavy -
o VIV0 135440
LNIDd 1SHN9
c ONY S3LYNIQBO0D
Xy IvHvd 1NIOd
HIHONNY isung
"|lllll - S1INoyID v WALSAS k
Q AT ONININY 3130 | |
R 4- L AT led ALIDOTIA ONY |g 4 JHvavs
I aussw 3 VAVO LN3S3Hd LsHng AL15073A ONY NOLLISOd | _HILHIANGD vivQ JONVH ONV NOILWA3TI | SNDIDvEL
&2 | 1 HLOWI2Y OHAD INISING LIDEVL JLYNIQY00D HLlNWIZY L39HVYL § 139UVl i
(3] T 1394v.L L ——— 2

CONFIDENTIAL



™ 9-1430-250-10

mand is given, the missile is launched and boost
phase begins. After rocket motor cluster sepa-
ration and the beginning of roll stabilization,
the computer system supplies an initial dive
order to the missile through the MTR system.
It also supplies an initial turn order if the mis-
sile must execute a skirting turn around the
forbidden zone (over-the-shoulder) (fig. 138).
The rate at which the missile is ordered to dive
is a function of the initial dive and turn solver
(fig. 12) based on the range and height of the
predicted burst point and the radar parallax.
The requirement for an initial dive always
exists; however, a comparison of the burst point
coordinates and the missile position coordinates
may require an initial turn order s¢ that the
missile skirts the MTR forbidden zone. The
climb and dive (pitch) steering phase begins
at on trajectory; the turn (yaw) steering phase
begins at radar cleared. On trajectory occurs
when the climb and dive steering error in the
computer system first reaches zero. At this
time, the initial dive order is no longer sent
to the missile. In a normal engagement, radar
cleared occurs when the computer system de-
termines that the missile need not execute a
skirting turn. In an over-the-shoulder engage-
ment, radar cleared occurs when the missile
passes the forbidden zone; at this time, the ini-
tial turn order is no longer sent to the missile.

¢. Steering Phase. After the missile iz on
trajectory, the steering order circuits in the
computer system continuously recompute the
intercept point and correct the missile trajec-
tory by sending steering orders to the MTR
system, where they are converted into guidance
commands and trensmitted to the missile. Mis-
sile and target present position and velocity
data and manually set radar parallax and burst
point offset data are used by the computer asys-
tem to determine the time at which a burst
order will achieve maximum kill probability.
At this time the computer sends a burst order

CONFIDENTIAL Mcdified Handiing cs

to the MTR system, where it is converted into
a burst command and transmitted to the mis-
sile. After burst the computer system resets to
the prelaunch condition.

23 (CMHA). Computer Missions

a. Surface-to-Air Mission. The computer sys-
tem solution for a surface-to-air mission is de-
scribed in paragraph 22 above.

b, Surface-to-Air Low Altitude Mission. The
computer system solution for a surface-to-air
low altitude mission is similar to the solution
for the surface-to-air mission described in
paragraph 22 above except during the last
phase of the trajectory. In a surface-to-air low
altitude mission, the missile is fired at a dis-
placed aiming point directly above the predicted
intercept point, The starting of the missile
rocket motor is delayed approximately 6 sec-
onds after rocket motor cluster separation. This
allows a tighter turning radius for the missile
and permits intercept of relatively close tar-
gets. When time-to-intercept equals final dive
time, the actual burst point is substituted for
the displaced aiming point. A dive order is
sent, by the computer system, to the MTR sys-
tem, where it is converted into a dive command
and transmitted to the missile. This places the
missile in a vertical dive to the target. When
the large steering error in the computer sys-
tem caused by removal of the displaced aiming
point is corrected, a final on-trajectory condi-
tion occurs in the computer system, the dive
order i3 removed, and normal guidance com-
mands are sent to the missile. When the mis-
gile is a short distance above the target, a burst
command is sent to the missile.

c. Surface-to-Surface Mission. The computer
system solution for a surface-to-surface mission
is similar to the sclution for the surface-to-air
mission described in paragraph 22 above, with
the following exceptions. The target position
is fixed and its coordinates are manually set and
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MISSILE 1S
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ON TRAJECTORY (SEE NOTE)
MISSILE CONTROLLED BY
STEERING PHASE OF
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INITIAL DIVE AND
TURN STARTS

BOOST ENDS AND
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Figure 18 (). Missile trajectory during initial fuwrn (over-the-shoulder) phase of computer operation.
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locked into the TTR system for use in the com-
puter system. A displaced aiming point is used
as in the surface-to-air low altitude mission.
When the time to the displaced aiming point
is equal to the final dive time setting in the
computer system, the missile is ordered on a
trajectory that results in a vertical dive to the
target. The burst command is initiated by the
computer system when the MTR system guid-
ance cut-off switch closes. This switch closes
a short time before the missile descends below
the radar horizon during final dive. The burst
command enables a barometric fuze, causes the
missile to roll 180 degrees to compensate for
inherent bias effects, and disables the missile
receiver. The missile continues on a near verti-
cal ballistic free-fall with ground guidance,
until the missile warhead is detonated by the
preset barometric fuze.

23.1 {U). Recorder System

a. The recorder system provides a perma*
nent record of equipment performance during
engagements and training exercises, plotting
both quantitive values and sequence-of-events
information. The recorder system receives data
from the tactical control, TTR, MTR, and com-
puter systems. The recorder system consists of
the multichannel data recorder, data switching
panel, signal and channel relay assembly, and
meter and channel control-indicator. The mul-
tichannel] data recorder uses light-sensitive pho-
tographic paper to record the light traces that

CONFIDENTIAL Modificd Hondling cs

are reflected from galvanometer mirrors and
focused through an optical system. The multi-
channel data recorder has twenty-four record-
ing channels, gixteen of which are used.
b. The quantitative values plotted by the re-
corder system are:
(1) Number of each type of missile pre-
pared
(2} Minimum burst altitude control set-
ting
(3) Target and missile velocities
(4) Receiver signal strength in the track
radars
(5) Migsile steering orders
(6) Time-to-intercept data
(7) Computed miss distances
¢. The sequence-of-events information indi-
cates the time sequence of the following events:
(1) Target designated
(2) Mission and missile combination
(.?\) Launcher designated
(4) Section selected
(6} Target tracked
(6) Ready-to-fire
(7) Missile away
(8) On trajectory
(9) Gimbal limit (if it occurs)
(10) Initiation of fire order, time marks,
and burst order
d. During surface-to-air low aliitude or sur-
face-to-surface missions, two additional events
are recorded, the initiation of final dive, and
the occurrence of final on trajectory.

NEXT NUMBERED PAGE IS 39.
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CHAPTER 3
PHYSICAL DESCRIPTION AND DATA OF MAJOR COMPONEN
OF THE RADAR COURSE DIRECTING CENTRAL L
Section |. OVERALL PHYSICAL DESCRIPTION OF
fICAL DESCRICION OF THE RADAR COURSE
24, General facilities for the Fire Unit Integration

The overall physical description of the
radar course directing central varies de-
pending upon whether the equipment is
used in a permanent or semimobile in-
stallation. The descriptioninthis section
gives location and physical information
for each major component used in both
types of installations,

25, Permanent Installation

Figure 14 illustrates a typical perma-
nent layout of major components of the
radar course directing central, A typical
installation of this type requires amini-
mum rectangular area of 370 feet by 800
feet, Where possible, the two 800-foot
boundaries are parallel to and equidistant
from the field of fire (line designating
the most probable approach of targets).
All Toads in the area are located so that
no vehicular traffic is routed over cable
paths.,
a. Electronic _Sh Building, The
glectronic shop building is constructed
of concrete blocks or similar materials,
and has an area of approximately 600
square feet. It is centrally located for-
ward of and between the two track an-
tenna-receiver-transmitter groups, S0
that it does not obstruct the lines of
sight between the missile track antenna-
receiver-transmitter group, the target
track antenna-receiver-transmitter
group, and the antenna and mast group
OA-1600/T. The electronic shop building
provides an interconnecting corridor be-
tween the trailer-mounted director sta-
tion and the trailer-mounted tracking
atation. It also provides installation

-tracking station,

Facility (FUIF) equipment, storage space
for ORD 7 repair parts, tools, and test
equipment, and work space necessary to
repair malfunctioning equipment.,

b. Trailer-Mounted Director Station.
The trailer-mounted director station is
located at one end of the electronic shop
building. The rear door of the trailer
opens into the electronic shop bujlding
to provide easy accessibility to the
electronic shop and the trailer-mounted
The undercarriage
chassis has been removed and the trailer
mounted on a concrete pad, The trailer
is white in color, approximately 22 feet
long, 8 feet wide, and 10 feet high., K
provides housing primarily for com-.
puting ecquipment, ‘acquisition radar
equipment, and recording equipment.

¢. Trailer-Mounted Tracking Station,
The trailer-mounted tracking station is
located at the opposite end of the elec-
tronic shop building from the trailer-
mounted director station, Its position is
such that aline of sight exists betweenthe
trailer-mounted tracking station and
each of the track antenna-receiver-
transmitter groups. Externally the
trailer-mounted tracking stationis basi-
cally the same as the trailer-mounted
director station. The rear of the trailer
opens into the electronic shop building
to provide access to the electronic shop
building and the trailer-mounted direc-
tor station. It provides housing for
missile-tracking radar equipment and
target-tracking radar equipment.
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d. Acquisition Antenna-Receiver-Transmit-
ter Group, The acquisition antenna-receiver-
transmitter group is located to the rear of the
electronic shop building and centrally between
the two track antenna-receiver-transmitter
groups. Its position is such that it does not ob-
struct the line of sight between the two track
antenna-receiver-transmitter groups. It is em-
placed on a concrete pad. Its maximum dis-
tance from the trailer mounted director station
is limited by the length of the interconnecting
cables, It consists basically of the transmitting
and receiving equipment associated with the
acquisition radar system.

e. Target Track Antenna-Receiver-Trans-
mitter Group and Missile Track Antenna-Ee-
cetver-Transmitter Group, The target and mis-
sile track antenna-receiver-transmitter groups
are located equidistant from the trailer
mounted tracking station and to the rear of the
acquisition antenna-receiver-transmitter group.
The maximum distance of each track antenna-
receiver-transmitter group from the trailer
mounted tracking station is 250 feet. Each is
mounted on a concrete pad, The target track
antenna-receiver-transmitter group consists
bagically of the transmitting and receiving
equipment associated with the target tracking
radar system; the missile track antenna-re-
ceiver-transmitter group consists basically of
the transmitting and receiving equipment
associated with the missile tracking radar
system,

f. Engine Generator Building. The engine
generator building is a conerete block structure
located near the electronic shop building in a
position such that it does not obstruct the line
of sight between either of the two track an-
tenna-receiver-transmitter groups and the
trailer mounted tracking station. The engine
generator building provides housing facilities
for generators, converters, and associated
power equipment required by the radar course
directing central.

g. Antenna and Mast Group OA-1600/T and
Radar Test Set TS-847A/MSW-1.

(1) The antenna and mast group OA-
1600/T is 60 feet high, and is located
600 to 800 feet forward of each of
the track antenna-receiver-transmit-
ter groups. It is mounted on a small
concrete pad and held in position by

Modiifed Handling
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guy wires. A line of sight exists be-
tween the two track antenna-receiver-
transmitter groups and the top of the
antenna and mast group.

(2) The radar test set TS-847A/MSW-1 is
on a frame mounted at the bottom of
the antenna and mast group. The an-
tenna and mast group and the radar
test set congist of eguipment neces-
sary for checking the target and mis-
sile tracking radar system.

h. Rader Signal-Stmulator Station AN/
MPQ-T1 (T1 trainer). Radar signal-zsimulator
station AN/MPQ-T1 (T1 trainer) (fig. 14.1)
is used to train personnel in the operation of
the radar course directing cehtral and may be
connected to all NIKE-HERCULES systems,
The location of the trainer with respect to
radar course directing central system com-
penents is at the discretion of the using organ-
ization. The trailer housing the trainer contains
all the necessary training equipment,

i. AAR Shelter and AAR Antenna Group
(Selected Systems Only). The AAR (auxiliary
acquisition radar) shelter and AAR antenna
group are located at the rear of the trailer
mounted director station and on the primary
target line as defined by figure 14. All equip-
ment relating to the AAR system is housed in
the AAR shelter and the AAR antenna group.
The AAR system is physically described in (1)
and (2) below. Technical data of the AAR
system is described in (3) below.

(1) AAR Skhelter. The AAR shelter con-
tains all the equipment of the AAR
operating group and the associated
plan position indicator (PPI).

(2) Antenna Group. The AAR antenna
group congists of the antenna, the an-
tenna pedestal, a power cable, and
wavegtide sections that connect the
antenna pedestal to the duplexer.

(3) Techanical Data.

Range:
Maximum. . .400,000 yards
Minimum .. .600 yards
Azimuth ...... Continuous 6400 mils
at 6 rpm clockwise ro-
tation of the antenna.
Peak rf power
output . ..... 500 kilowatts
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26 (U). Semimabile Installation

a. Figure 15 illustrates a typical semimobile
layout of major components of the radar course
directing central. The minimum area require-
mentg, the placement of the area with respect

B. CURBSIDE VIEW

Authorized

to the field of fire, the line of sight require-
ments, and the requirements for placement of
major components are the same as given for
a permanent installation in paragraph 25.

[

14

A. ROADSIDE VIEW

ORO 6283809]

I Figure 14.1 (U). Radar signal-simulator station AN/MPQ-T1 (T1 trainer) (U).
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b. Basically the equipment used in semimobile
installation is the same physically as that used in
the permanent installation excepr for the following
differences as listed in (1) through (5) below.

{1} A trailer-mounted electronic shop is pro-
vided instead of an electronic shop build-
ing.

{2) Trailer-mounted engine generators are pro-
vided instead of an engine generator build-
ing,

{3) The fire unit integration facilicy (FUIF)
equipment is contained in a special FUIF

Section Il {CMHA).
27 (U). General

2. This section contains a physical description of
the major internal components of the trailer mount-
ed director station (fig. 16). The major components
consist of the utility cabinet (4, fig. 16), equip-
ment cooling cabinet assembly, the director station
group, the personnel heater, the recorder group,
the battery control console, the early warning plot-
ting board (B, fig. 16), the battery control inver-
connecting box housing, FUIF interconnecting box
cover, the computer power supply group, the servo
computer assembly, and the computer amplifier-
relay group. For NIKE-HERCULES systems with
anti-jJam display (AJD) capabilities, the FUIF in-
terconnecting box cover (B, fig. 16) is replaced
with the target data processing unit (2, fig. 26.1).

b. This section also contains a physical descrip-
on of lighting equipment, interconnecting boxes,
and various internal and external miscellaneous
equipment of the trailer mounted director station.
A description of the lighting equipment intercon-

necting boxes, and miscellaneous equipment is giv-

en in paragraphs 37 and 38, respectively,

28 (U). The Utility Cabinet and the Equip-
ment Cooling Cabinet Assembly

a. The utility cabinet (A, fig. 16) and the equip-
ment cooling cabinet assembly are in the rear of
the trailer mounted director station. The utility
cabinet (fig. 17) is mounted on top of the equip-
ment cooling cabinet assembly and consists of an
upper compartment and four storage drawers, The

ified Handli
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truck instead of an an electronic shop
building,

(4) The trailer mounted director station and
the trailer mounted tracking station are
emplaced on jacks with their undercar-
riage chassis in place instead of being em-
placed on concrete pads with their under-
carriage chassis removed.

(5) The two track antenna-receiver-transmitter
groups are trailer mounted and emplaced
with their respective antenna mount drop
bed trailers in place instead of removed.

PHYSICAL DESCRIPTION OF THE TRAILER MOUNTED DIRECTOR STATION

equipment cooling cabinet assembly consists of a
single compartment,

b. The upper compartment top door (fig, 18)
of the utility cabinet opens vertically to permit ac-
cess to four utility drawers and storage space for
logbook sheets. The upper compartment hottom
door opens downward to permit access to storage
space and a warning panel. The lowered upper
compartment bottom door provides extra work
space. The four utility drawers provide storage
space for cleaning equipment, plotting board pa-
per, multichannel data recorder paper, and plotting
board pen-filler kits. The four storage drawers of
the utility cabinet also provide similar storage
space.

¢. The access door of the equipment cooling cab-
inet assembly opens to provide access to the equip-
ment cooling fan and the equipment cooling fan
motot, which are used to cool the electronic equip-
ment in the various cabinets and consoles through-
out the trailer mounted director station. Mounted
on a sliding frame forward of the equipment cool-
ing fan is the video decoder. The video decoder is
part of the SIF/IFF system.

29 (V). Director Station Group

The director scation group (A, fig. 16) is a cab-
inet on the curbside wall of the trailer mounted
director station. The front of the cabinet consists of
an acquisition power control panel (fig, 19) and
two three-quarter

CONFIDENTIAL
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Figure 16 (V). Trailer mounted director siation—eculaway views.
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length doors. The front panel of the aequisi-
tion power control panel consists of an acquisi-
tion power contrel panel (fig. 19) and two
three-quarter length doors. The front panel
of the acquisition power control panel con-
tains controls, indicators, and meters necessary
for checking and operating power equipment
associated with the acquisition radar system.
The two doors permit access to acquisition
radar system power and moving target indi-
cator (MTI) equipment.

CONFIDENTIAL Medfied Hancling c7

30 (U). Personnel Heater

. The personnel heater (A, fig. 16} is a
cabinet on the curbside wall of the trailer
mounted director station, The personnel heater
used in systems 1086 and below (fig. 21)
differs in operation from the one used in sys-
tems 1087 and above (fig, 21.1). Both per-
sonnel heaters are similar in physical appear-
ance and consist of an upper compartment, a
lower left compartment, and a lower right
compartment,

CONFIDENTIAL
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Figure 17, Utility cabinet and equipment cooling cabinet assembly—oblique view.
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Figure 18. The utilily cabinet and the equipment cooling cabinet assembly—froni view—dovors open.
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Figure 18.1. Eguipment cooling cabinel—vides decoder aliding frame extended,
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Figure 18. Direclor stalion group—oblique view.
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b. On the front of the upper compartment
door is a thermostat which automatically con-
trols the temperature inside the trailer mount-
ed director station. Behind the upper compart-
ment door is a blower (figs. 21 and 21.1) and
associated equipment which provide adequate
ventilation for personnel.

¢. Directly behind a cutout on the front of
the lower left compartment door (fig. 20} is the
heater assembly control unit, on which are the
controls and indicators for operating the air
heater (figs. 21 and 21.1) and associated equip-
ment. Directly behind a cutout on the front of
the lower right compartment door (fig. 20) is
a hattery charger, on the front of which are a
meter and lights for indicating operation of the
battery charger and the 12-volt batteries (figs.
21 and 21.1). For a detailed description of the
personnel heaters, refer to TM 9-2330-212-14.

31 {U). Recorder Group

a. The recorder group (A, fig. 16) is a cabi-
net on the curbside wall of the trailer mounted
director station. The cabinet consists of a
switchboard group (fig. 22), an upper right
compartment, an upper left compartment, a
middle compartment, and a lower compartment.

b. The multichannel data recorder (fig. 23)
is in the upper right compartment (fig. 22).
The top of the upper left compartment prevides
storage for the eylindrical takeup drum (fig.
23) and supply drum associated with the multi-
channel data recorder. The middle compart-
ment (fig. 22) contains electrical equipment
and special tools associated with the multichan-
nel data recorder. The lower compartment con-
tains various terminal boards associated with
the multichannel data recorder and the awitch-
board group. Front panels of the switchboard

CONFIDENTIAL Medificd Handing <
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group consist of controls and indicators and as-
sociated equipment necessary for operation of
the voice communication system. For details
of the switchboard group, refer to TM 9-1400—
251-12.

32 (U). Battery Control Console

The battery control console (A, fig. 18) is
on the curbside wall of the trailer mounted di-
rector station. It consists primarily of an up-
per right frame (fig. 24), an upper left frame,
gix doors, and five indicators, which include the
acquisition control-indieator, the precision in-
dicator, the target designate control-indicator,
the PPI, and the tactical control-indicator. The
upper left frame contains the horizontal plot-
ting board, and the upper right frame contains
the altitude plotting board, battery signal
panel-indicator, audio alarm speaker, and equip-
ment status indicator lights.

a. The acquisition eontrol-indicator, precision
indicator, target designate control-indicator,
and PPI are all associated with, and used in,
the operation of the acquisition radar system.
The acquisition control-indicator and PPI are
also used in the operation of the SIF/IFF gys-
temn. The horizontal plotting board and the al-
titude plotting board are used to plot cutput
data from the computer, and the tactical con-
trol-indicator is used in the operation of the
computer. The tactical control-indicator is also
used in the operation of the trailer lighting
equipment. The battery signal panel-indicator
contains lights which indicate the status of the
equipment during operation. It also contains
controls for selection of the type mission and
the type missile to be used. The equipment
status indicator lights are used to indicate the
status of the equipment. The six doors beneath
the five indicators provide access to electrical

4 CONFIDENTIAL
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equipment consisting primarily of terminal
boards.

b. Three operators’ positions are provided at
the battery control console (A, fig. 16). The
battery-control officer’s position is in front of the

PPI (fig. 24). The acquisition operator’s position

T™ 9-1430-250-10

(A, fig. 16) is to the left of the battery-control
officer’s position, and the computer operator’s
position i8 to the right of the battery-control
officer’s position. Each operator is positioned in
front of the equipment associated with the opera-
tions for which he is responsible.
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Figure 20. Personnel heater—obligue view.
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Figure 21,1, Personnel heater - front view - doors open - systems 1087 and above.
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CONFIDENTIAL

T™M 9-1430-250-10

; UPPER RIGHT
o COMPARTMENT

SWITCHBOARD GRQOUP

RA PD 417209

51



T™ 9-1430-250-10

CONFIDENTIAL *

TAKE-UP DRUM

52

SUPPLY DRUM

Figure 23. Recorder group—front view—doors open.

odified Handling
Authorized

MULTI-CHANNEL
DATA RECORDER

15 December 1958

~J FUSE AND

CONFIDENTIAL

CONTROL PANEL

RA PD 417210

C



™ 9-1430-250-10

CONFIDENTIAL - Wofed Hanting

€14

(1) More Juosf—ojosucn J0uod-Aiang (1) 18 a4nbrg

[ecO6629 QMO

_.

STTANYH 3Sv3T3d Q¥vOd SANANYH ISVATIY guvod
ONILLOTd 3ANLILITY ON}LIO “IVAINOZIHOH

VA 101 >ICNI-TOY LNOD
ILVYNDISIA LIV
HOLYDICN]
NODISID3¥d

HOLYIIGNI
TOHLNOD F
IVIILOVL

YOLVYDIIAN] 1ENVd |,
IWNBIS A¥31lve
N3d ¥3IQNODIN
1437

3Wvad |
LHDY ¥3ddn

QNVO8 ONILLOT |-
A0NLiLiTv [

T uDivAdS :
WYY o1any | / ¢
SIHS YOLVIIGN! N3d ¥3aA03Y N3d ¥30A0D3Y
SNLYLS LNIwdINDI IHOY 1437

J 0LV DIANI-TOYLNGD
NOLLISINODY

QYvOg ONILLOTd
IYLINOZIYOH

T IV
1 1437 ¥3ddN

53

CONFIDENTIAL



™ 9-1430-250-10

33 {(U). Early Warning Plofting Board, Bat-
tery-Control Interconnecting Box
Housing, and FUIF Interconnect-
ing Box Cover

a. The early warning plotting board (B,
fig. 16), the battery-control interconnecting
box housing, and the FUIF interconnecting
box cover are on the roadside wall of the
trailer-mounted director station.

b. The early warning plotting board (fig. 25)
is a square frame. In the frame is mounted a
Plexiglas board which is flush with a large
round opening in the frame, and behind which
is a white surface. The back of the Plexiglas
board ig etched with lines, representing azi-
muth and range, from a point in the center of
the glass. The etched lines are painted black
80 that they are easily visible against the white
background. The front of the glass is smooth
and is used for manual plotting with a grease
pencil or similar instrument. This type of plot-
ting board provides facilities for manually
plotting target early warning position infor-
mation which is obtained from an Army Air
Defense Fire Distribution System (AADFDS)
Missile Master, AADFDS Missile Monitor, or
from the acquisition radar system.

¢. The battery-control interconnecting box
housing (fig. 26} consists of a cabinet on top
of which is mounted a work counter, The work
counter is adjustable up and down. In the up
position it provides a writing and drawing
surface for use in conjunction with the early
warning plotting board. Beneath the work
counter are two access doors behind which is
located terminal equipment such as terminal
boards and connectors.

d. The FUIF interconnecting box cover con-
tains equipment for connecting, testing, and
alining FUIF equipment in the FUIF truck
or in the electronic shop building, with ac-
quigition radar system equipment and com-
puter system equipment in the trailer-mounted
director station. A cover on the front of the
FUIF interconnecting box cover provides ac-
cess to the internal equipment.

¢. The FUIF interconnecting box cover ig
replaced by the target data processing unit
(2, fig. 26.1) for NIKE-HERCULES systems
with anti-jam display (APD) capabilities. The
target data processing unit consists of three
compartments. The upper and middle compart-

CONFIDENTIAL - Modifed Handiing c14

ments contain electrical equipment associated
with AJD. The lower compartment contains
electrical equipment used in conjunetion with
FUIF.

34, {U). Computer Power Supply Group

The computer power supply group is located
against the roadside wall of the director sta-
tion trailer and contains an upper compart-
ment and a lower compartment (fig. 27).
Mounted on an upper access door is the com-
puter power control panel which has controls
and indicators for energizing and monitoring
the computer system. Mounted on the upper
right-hand side of the computer power supply
group is the simulator control panel which
contains indicators and controls to be used in
conjunction with the T1 trainer. The simula-
tor control panel provides the operator with
the facility for selecting a live or simulated
missile for use in simulated missions. Two
access doors provide access to the lower com-
partment which contains power supplies
necessary for the operation of the computer.
35 (U). Servo Computer Assembly

@. The servo computer assembly (B, fig. 16)
is a cabinet on the roadside wall of the trailer-
mounted director station. The cabinet consists
of an upper compartment (fig. 28), and a
lower compartment. Mounted on the upper
access door of the upper compartment is the
computer control-panel, on the front of which
are controls, indicator lights, and meters nsed
for testing, monitoring, and operating the
computer. Also mounted on the front panel are
controls and dials for setting parallax measure-
ments into the computer.

b. Two access doors provide access to the
lower compartment which contains three bal-
listic computer assemblies and various associ-
ated equipment. Information displayed by the
ballistics computers appears on five dials which
can be read through windows on the doors.
36 (U). Computer Amplifier-Relay Group

The computer amplifier-relay group (B, fig.
16) consists of a right cabinet (fig. 29) and a
left cabinet side by side on the roadside wall
of the trailer-mounted direetor station. The
computer amplifier-relay group contains elee-
tronic computing equipment necessary for the
operation of the computer. Two full length
doors on the front of each cabinet permit
access to the electronic computing equipment.
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Figure 25. Early warning plotting board - front view.
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Figure 87 (U). Computer power supply group—oblique view (U).
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Figure 89, Computer omplifier-relay group—obligue view.
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37 (V). Trailer Lighting Equipment

@. The director station is lighted internally
by 16 ineandescent lights in eight incandescent
light fixtures (A, fig. 30) and five blacklight
{ultraviolet) lights in five blacklight fixtures
(A, fig. 30). The eight incandescent light fix-
tures are mounted in a row and evenly spaced
from the front to the rear of the director sta-
tion. Two of the eight incandescent light fix-
tures contain one white incandescent light, for
normal operation, and one white incandescent
emergency light that operates on 24 volt bat-
tery power when normal power is not available,
Six of the incandescent light fixtures contain
one white incandescent light and one blue black-
out light. In systems 1187 and subsequent, two
early warning plotting board light fixtures (A,
fig. 30.1), each containing one white incandes-
cent light, have been added to illuminate the
early warning plotting board.

b. The trailer door light pane! (B, fig. 30),
the trailer door interlock switch (B, fig. 30), the
ENTRANCE LIGHT OVERRIDE SWITCH
(4, fig. 30), the CEILING LIGHTS switeh (K,
1, fig. 78}, and the CEILING LIGHTS knob
(M, 1, fig. 78) control the operation of the
white incandescent lights and the blue black-
out lights, A blacklight light switch (A, fig.
30} on each blacklight light fixture controls the
blacklights. The trailer door light panel is in
the trailer mounted director station to the right
of the main entrance door; the trailer door in-
terlock switch is on the entrance door frame
of the trailer mounted director station; the EN-
TRANCE LIGHT OVERRIDE SWITCH is in
the ceiling above the main entrance. The
CEILING LIGHTS switch and the CEILING
LIGHTS knob are on the tactical control-indi-
cator (fig, 24) on the battery-control console.
Operation of the early warning plotting hoard
lights, described in a above is controlled by the
early warning plotting board switch (A, fig.
30.1) and dimming knob,

CONFIDENTIAL Modfed Harding o

38 (U). Trailer Mounted Director Station
Miscellaneous Equipment

Miscellaneous equipment inside the trailer
mounted director station consists of two black-
out curtains, three pairs of 110-volt ac outlets
(A, B, fig. 16), two fire extinguishers (B, fig.
16), a front escape hatch, (A, fig. 16), a side
escape hatch (B, fig. 16), and four chairs (A,
fig. 16). Miscellaneous equipment on the out-
side of the trailer mounted director station con-
sists of three interconnecting boxes (B, fig. 16)
and a siren.

a. The blackout curtains are made of grey
cloth. One of the curtains is stored between
the utility cabinet (A, fig. 16) and equipment
cooling cabinet assembly, and the director sta-
tion group. The second curtain is stored be-
tween the rear wall of the trailer-mounted di-
rector station and the computer amplifier-relay
group (B, fiz. 16). Each curtain is attached
to a slide mounted in the ceiling of the trailer-
mounted director station. Floor locks attached
to the bottom of each curtain secure it to the
floor when the curtain is fully extended.

b. Each of the three pairs of 110-volt ac out-
lets (A, B, fig. 16) is mounted near the floor of
the trailer-mounted director station on the base
of a cabinet. One of the pairs of outlets is at the
base of the servo computer assembly (B, fig.
(16), one pair at the base of the battery con-
tro! console (A, fizg. 16), and one pair at the
base of the director station group. The outleta
provide 110-volt ac power for test equipment,
trouble lamps, and any accessory equipment re-
quiring 110-volts ac power for operation.

¢. One fire extinguisher (B, fig. 16) is be-
neath the side escape hatch on the roadside wall
of the trailer-mounted director station. The
other fire extinguisher is on the main entrance
door at the rear of the trailer mounted director
station.

d. Two escape hatches provide emergency
exits. EKach has a door which opens outward to
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Figure 30 (U). Treiler-mounted director station-—location of lghting equipment—aystems 1188 and below.
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provide an opening approximately 2 feet by 2
feet in size. The side escape hatch (B, fig. 16)
is left of the early warning plotting board, and
the front escape hatch (A, fig. 16) is in the
center front wall of the trailer-mounted direc-
tor station.

¢. Four chairs are provided for the operators
stationed in the trailer-mounted director sta-
tion. Three of the chairs (A, fig. 16) are in
front of the battery-control console, and the
fourth chair is in front of the recorder group.
Each chair is swivel type, mounted on wheels,
and armless.

f. On the external curbside wall of the
trailer-mounted director station is an intercon-
necting box (B, fig. 16) used to connect cables
from the acquisition antenna-receiver-trans-
mitter group (fig. 14), the trailer-mounted
tracking station, and the engine generators
(fiz. 15) or engine generator building (fig.
14). On the external roadside wall of the
trailer-mounted director station are a battery
control interconnecting box (A, fig. 16) and
a FUIF interconnecting box, The battery-con-
trol interconnecting box is for connection of
cables from the trailer-mounted tracking sta-
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tion (figs. 14 and 15) and the launching con-
trol trailer in the launching area. The FUIF
interconnecting box (A, fig. 16) is for con-
nection of cables from the FUIF {truck (fig.
15) or the electronic shop building (fig. 14).

g.- On production systems 1016 and below,
the siren is on top of the trailer-mounted direc-
tor station to the right of the main entrance
door.. On production systems 1017 and up, (A,
fig. 16} the siren is on top of the trailer-
mounted director station at the front right cor-
ner, The siren alerts all personnel in the area
when an attack is imminent,

38.1 (U). Radar Bomb Scoring Equipment
When the RCDC is employed for radar bomb
scoring missions, additional equipment is lo-
cated temporarily in the trailer-mounted direc-
tor station. This additional equipment is Air
Force materiel and consists of the RBS control
unit (fig. 30.2), RBS scale factor unit, and
communication equipment, The equipment is
connected to the NIKE-HERCULES system
during bomb scoring missions only and is
normally operated by Air Force personnel.

Section Ul (U). PHYSICAL DESCRIPTION OF THE TRAILER-MOUNTED TRACKING STATION

39 (U). General

a. This section contains a physical descrip-
tion of the major internal components of the
trailer-mounted tracking station. The major
components consist of the utility cabinet (A,
fig. 31), equipment cocling cabinet assembly,
radar coder set, radar power supply group,
personnel heater, target radar control console,
radar set group (B, fiz. 31), missile radar con-
trol conscle, and utility table. These major
assemblies are described in paragraphs 40
through 47.

b. This section also contains a physical de-
scription of lighting equipment and various
internal and external miscellaneous equipment
of the trailer-mounted tracking station, A de-
scription of the lighting equipment and mis-
cellanecus equipment is given in paragraphs
48 and 49 respectively.

40 (U). Utility Cabinet and Equipment Cooling
Cabinet Assembly
The utility cabinet (A, fig. 31) and the equip-
ment cooling cabinet assembly are physically
the same as the utility cabinet and equipment
cooling cabinet assembly in the trailer-mounted
director station. For description of the utility
cabinet and equipment cooling cabinet as.
sembly in the trailer-mounted director station,
refer to paragraph 28. The four storage
drawers of the utility cabinet in the trailer-
mounted tracking station are used to store
tools and spare parts common to the trailer-
mounted tracking station.

41.(U). Radar Coder Set

The radar coder set (A, fiz. 31} is a cabinet
on the curbside wall of the trailer-mounted
tracking station. The top half of the radar
coder set (fig. 82) contains elecirical and elec-
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tronic equipment necessary for coding all
orders transmitted to the NIKE-HERCULES
missile, The lower half of the radar coder set
is storage space. Two full length doors permit
access {o the cabinet.

42 (U). Radar Power Supply Group

¢. The radar power supply group is a
cabinet on the curbside wall of the
trailer-mounted tracking station. The cabi-
net consists of an upper compartment
(fig. 33), a center compartment, and a
lower compartment. The center compart-

CONFIDENTIAL



O

15 December 1958

CONFIDENTIAL Mocificd Handing

TM 9-1430-250-10

Figure 31. Troiler-mounied lracking station—culaway views.
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Figure 32, Radar coder sel—obligue view.

£

ment contains & right access door, middle access
door, and a left access door. The lower compart.-
ment contains three access doors.

b. Directly behind a cutout on the front of the
upper compartment access door is the missile and
target fuse panel on the front of which are fuses
and blown-fuse indicator lights associated with
the power supplies of the target- and missile-track-
ing radar systems. The middle access door to the
center compartment contains the radar power
control panel, on the front of which are controls,
indicators, and meters necessary for operating
and checking power equipment associated with
the target- and missile-tracking radar systems.

¢. Behind all access doors are power supplies,
electrical panels, terminal strips, spare fuses, and
other power equipment associated with the target-
and missile-tracking radar systems.

43. Personnel Heater

The personnel heater (A, fig. 31) in the trailer-
mounted tracking station is physically the same
a8 the personnel heater in the trailer-mounted
director station. For description of the personnel
heater in the trailermounted director station,
refer to paragraph 30.

44, Target Radar Control Console

The target radar control console (A, fig. 31)
is a cabinet on the front wall of the trailer-mounted
tracking station. Externally the target radar
control console consists of an upper section (fig.
34}, a middle section, and a lower section. The
upper section consists of a right, access door, center
access door, left access door, and three indicators.
The middle section consists of four indicators, an
electric light control, target track control power
supply, target test control, and target track
control drawer. The lower section consists of a
work counter and two panels.

a. Upper Section. The right and center access
doors swing open to permit access to electrical and
electronic equipment associated with the target-
tracking radar system. Four equipment status
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indicator lights are located on the front of the
center access door. The left access door swings
open to provide storage space. The precision
indicator is associated with the presentation
system of the acquisition radar system but is for
the use of the target track operators. The front
panel of the azimuth and elevation deviation
indicator contains meters associated with the
target-tracking radar system. The front panel of
the target track indicator assembly contains
indicator lights associated with the tactical control
of the NIKE-HERCULES System.

b. Middle Section. The PPI is associated with
the presentation system of the acquisition radar
system, but provides information for the use of the
target track operators. The azimuth indicator,
the elevation indicator, and the range indicator are
associsted with the azimuth, elevation, and range
presentation circuits respectively of the target-
tracking radar system. The front panel of the
target track contro]l power supply contains con-
trols, indicators, and meters necessary for oper-
ation of the power circuits associated with the
target-tracking radar system. The electric light
control consists of controls necessary for operation
of the trailer-mounted tracking station ceiling
lights, and dial and signal lights on the target
radar control console. The front panel of the
target test control consists of controls, an indi-
cator, and a dial necessary for operation of the
radar test set TS-847A/MSW-1 (fig. 53). The
front panel of the target track control drawer con-
tains controls and indicators necessary for track-
ing operations associated with target-tracking
radar system.

¢. Lower Section. The work counter is provided
for convenience of the target-tracking operators.
The two panels beneath the work counter provide
access to electrical equipment consisting pri-
marily of terminal boards.

d. Operalors’ Positions. Three operators’ posi-
tions are provided at the target radar control
console (A, fig. 31). The target azimuth oper-
ator’s position is in front of the azimuth indicator

™ $-1430-250-10

(fig. 34) in the center of the target radar control
console; the target elevation operator’s position
(A, fig. 31) is left of the azimuth operator’s
position, in front of the elevation indicator (fig.
34); and the target range operator’s position (A,
fig. 31) is right of the azimuth operator’s position,
in front of the range indicator (fig. 34). Each
operator is positioned in front of the equipment
associated with the operations for which he is
responsible.

45. Radar Set Group

The radar set group (B, fiz. 31} is & cabinet on
the roadside wall of the trailer-mounted tracking
station. Externally, the radar set group {fig. 35)
consists of four access doors. The middle access
door provides access to electrical and electronic
equipment associated with the operation of the
missile-tracking radar system. The right access
door provides access to electrical and electronic
equipment associated with the operation of the
target-tracking radar system. Tbe right and
middle access doors each have a glass aperture for
viewing dials associated with the equipment
behind each door. The lower access door permits
access to terminal strips. The left access door
permits access to 17 electrical equipment panels
associated with the launcher-selection operation of
the missile-tracking radar system.

46. Missile Radar Control Console

The missile radar control console (B, fig. 31)
is on the roadside wall of the trailer-mounted
tracking station. Externally the missile radar
control console (fig. 36) consists of an upper
section, & middle section, and a lower section.
The upper section consists of an access door and
the missile control-indicator group. The middle
section consists of the missile track indicator,
range indicator, missile track control power supply,
and the missile track control drawer. The lower
section consists of a work counter and & panel.

a. Upper Section. The access door swings
upward to permit access to electrical and elec-
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Figure 86. Missile radar control console—oblique view.
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tronic equipment necessary for the coding of all
orders transmitted to a NIKE-AJAX missile.
The front panel of the missile control-indicator
group contains indicator lights associated with
tactical control of the NIKE-HERCULES Sys-

tem. The front panel also contains indicator

lights, meters, and controls used in operation of
the missile-tracking radar system.

b. Middle Section. The missile track indicator
is a panel assembly, the front of which contains
meters and dials associated with the antenna
system of the missile-tracking radar system.
The front panel also contains indicator lights and
controls for launcher selection. The range indi-
cator is associated with the presentation circuits of
the missile-tracking radar system. The front
panel of the missile track control power supply
contains controls, meters, and indicator lights
used in operation of the high-voltage circuits of
the missile-tracking radar system. The front
panel of the missile track control drawer contains
controls used in testing and operating the missile-
tracking radar system.

c. Lower Section. The work counter is provided
for convenience of the missile-tracking operator.
The panel beneath the work counter provides
access to electrical equipment consisting of ter-
minal boards.

d. Operator's Position. The missile-tracking
operator’s position (B, fig. 31) is in front of the
range indicator (fig. 36} on the missile radar con-
trol console (B, fig. 31).

47. Uhility Table

The utility table (B, fig. 31} is at the rear
roadside of the trailer-mounted tracking station.
The utility table (fiz. 37) consists of a workbench
and four drawers, mounted on the left side of the
table. A stool, mounted to the utility table,
swings out for access when the table is in use.

48, Trailer Lighting Equipment
a¢. The trailer-mounted tracking station is
internally lighted by means of 19 incandescent
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Figure 37. Ultility table

lights contained in 11 incandescent light fixtures
(A, fig. 38) and 4 blacklight light fixtures (A, fig.
38). The eleven incandescent light fixtures are
in the ceiling of the trailer-mounted tracking
station. Five of these are evenly spaced from
front to rear, two are in front of the target radar
control console (A, fig. 31), one is in front of the
missile radar control console (B, fig. 31), and
three are directly above the utility table. The
three incandescent light fixtures above the ytility
table each contain one v hite incandescent light.
Six of the remaining incandescent light fixtures
each contain a white incandescent light, a blue
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blackout light, and two contain two white incan-
descent lights. The blacklight light fixtures are
also in the ceiling of the trailer-mounted tracking
station. Two of these are above the target radar
control console (A, fig. 31); one is above the radar
power supply group; and one is above the missile
radar control console (B, fig. 31). Each of the
blacklight light fixtures contains filuorescent black-
lights which cause the fluorescent-painted panel
engraviogs on the various indicator panels to
glow so that they are easily visible when all the
white incandescent lights are extinguished.

b. The trailer door light panel (B, fiz. 38}, the
trailer door interlock switch (B, fig. 38), the
ENTRANCE LIGHT OVERRIDE SWITCH (A,
fig. 38), the CEILING LIGHTS switch (D, fig.
97), and the CEILING LIGHTS knob (C, fig.
97) control the operation of the white incandescent
lightas except the three over the utility table (fig.
37), and the blue blackout lights. A blacklight
light switch (A, fig. 38) on each blacklight light
fixture controls the black lights. The trailer door
light panel is in the trailer-mounted tracking sta-
tion to the right of the main entrance door; the
trailer door interlock switch is on the entrance
door frame of the trailer-mounted tracking sta-
tion; and the ENTRANCE LIGHT OVERRIDE
SWITCH is in the ceiling above the main entrance.
The CEILING LIGHTS switch and the CEIL-
ING LIGHTS knob are on the electric light control
(fig. 34) on the target radar control console. The
three incandescent lights (fig. 37) are controlled
by the incandescent light switch (fig. 37) over the
utility table.

49. Trailer-Mounted Tracking Station Miscel-
laneous Equipment

a. Miacellaneous equipment inside the trailer-
mounted tracking station consists of two blackout
curtaing, four pairs of 110-voli ac outlets (A, B,
fig. 31), two fire extinguishers (B, fiz. 31), curb-
side escape hatch (A, fig. 31), roadside "escape
batch (B, fig. 31), and four chairs (A, B, fig. 31).
Miscellaneous equipment on the outside of the

‘target radar control console.

15 December 1958

trailer-mounted tracking station consists of three
interconnecting boxes: roadside interconnecting
box (A, fig. 31) curbside interconnecting box (B,
fig. 31) and front interconnecting box.

b. The blackout curtains are made of grey cloth.
One of the curtains is stored between the utility
cabinet (4, fig. 31) and equipment cooling cabinet
assembly, and the radar coder set. The second
curtain is stored between the rear wall of the
trailer-mounted tracking station and the utility
table (B, fig. 31). Each curtamn is attached to a
slide mounted in the ceiling of the trailer-mounted
tracking station. Floor locks attached to the bot-
tom of each curtain secure the curtains to the
floor when the curtains are fully extended.

¢. Three of the four pairs of 110-volt ac outlets
are mounted near the floor of the trailer-mounted
tracking station at the base of a cabinet. One
peir of outlets is at the base of the radar power
supply group (4, fig. 31), one pair is at the base
of the target radar control console (B, fig. 31),
and one pair is at the base of the radar set group
(B, fig. 31). " The fourth outlet is on the utility
table. The outlets provide 110-volt ac power for
test equipment, trouble lamps, and any accessory
equipment requiring 110-volt ac power for opera-
tion.

d. One fire extinguisher (B, fig. 31) is on the
roadside wall between the radar set group and the
The other fire ex-
tinguisher (B, fig. 31) is on the main entrance
door at the rear of the trailer-mounted tracking
station,

e. The two escape hatches are provided as
emergency exits, Qbservation of the missile and
target track antenna-receiver-transmitter groups
by the missile operator and the target range oper-
ator is provided when the escape hatches are
open. Each has a door which opens outward to
provide an opening approximately 2 feet by 2 feet
in size. The roadside escape hatch (A, fig. 31) is
on the roadside wall between the missile radar
control console and the radar set group. The
curbside escape hatch (A, fig. 31) is on the curb-
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side wall between the target radar conirol consocle
and the personnel heater,

f. Four chairs are provided for the operators
stationed in the trailer mounted tracking station.
Three of the chairs (A, fig. 31) are in front of the
target radar control console, and the fourth chair
(B, fig. 31) is in front of the missile radar control
console, Each chair is swivel type, mounted on
rollers, and armless.

g. On the external curbside wall of the trailer
mounted tracking station is the curbside intercon-
necting box (B, fig. 31} for connection of cables
from the missile and target track antenna-receiver-

Section IV (U).
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transmitter groups (fig. 14), the trailer mounted
director station, the engine generator, and the radar
test set TS5-847A/MSW-1. On the front external wall
of the trailer mounted cracking station is the front
interconnecting box (B, fig. 31) for connection of
cables from target track antenna-receiver-transmitter
group (fig. 14) and the trailer mounted director
station. On rhe external roadside wall of the trailer
mounted tracking station is the roadside intercon-
necting box (A, fig. 31) for connection of cables
from the missile and target track-antenna-receiver-
transmitter groups (fig. 14) and the trailer mount-
ed director station.

PHYSICAL DESCRIPTION OF THE ACQUISITION ANTENNA-RECEIVER-TRANS-

MITTER GROUP, AND THE TRAILER MOUNTED MISSILE AND TARGET TRACK ANTENNA-

RECEIVER-TRANSMITTER GROUPS.

50 (U). Acquisition Antenna-Receiver-Trans-
mitter Group

2. The acquisition antenna-receiver-transmitter
group (fig. 39) is olive drab in color, 1314 feet high,
and weighs approximately 2,500 pounds. The ac-
quisition antenna-receiver-transmitter group con-
sists of the following major components: acquisi-
tion medularor (fig. 39), acquisition receiver-trans-
mitter, acquisition antenna pedestal, acquisition an-
tenna, three antenna pedestal legs, an acquisition
orientation level, identification friend or foe (IFF)
antenna (fig. 40), and the IFF receiver-transmitter
and coder. The acquisition antenna-receiver-trans-
mitter group (fig, 39.1) is modified to include an
auxiliary antenna subassembly for those NIKE-
HERCULES systems with aati-jam display' (A]JD)
capabilities, External cables (fig. 39), a flexible
waveguide, and a stationary waveguide permit in-
terconnection of the above major componeats.

b. The acquisition modulator (fig. 41) is tub-
shaped aad is approximately 27 inches high and 41
inches in diameter, The acquisition modulator
contains high voltage and pulse generating equip-
ment associated with the transmitter system of the
acquisition radar system. An access panel (A, fig.
41) on the acquisition modulator provides access
to thiis internal equipment. Four external connec-
tors (A, B, fig, 41) are provided for connection of

cables. A handling bar (A, fig. 41} is provided
for ease of handling when the acquisition modula-
tor is separated from the remainder of the acquisi-
tion antenna-receiver-transmitter group. Two filter
access covers {A, B, fig. 41) permit changing or
cleaning the filters behind each cover,

¢. Acquisition receiver-transmitter is tub-shaped
(fig. 42) and is approximately 43 inches high and
41 inches in diameter. The acquisition receiver-
transmitter contains primarily receiving and trans-
miiting equipment associated with the receiver sys-
tem and transmitter system of the acquisition radar
system. Two access panels (B, fig. 42) and 2 com-
bination access panel and filter access cover (A, fig.
42) provide access to this internal equipmeat. Var:
ious external connectors (A and B, fig. 42) are
provided for connection of cables, Handling bars
permit ease of handling when the acquisition re-
ceiver-transmitter is separated from the remainder
of the

group. Two filter access covers and the combina-

acquisition antenna-recejver-transmitter
tion access panel and filter access cover (A, fig.
42) permit changing or cleaning the filters behind
each cover,

d. The acquisition antenna pedestal (fig. 43) is
tub-shaped, and is approximately 20 inches high
and 41 inches in diameter, It houses the acquisi-
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Figure 39 (U). Acquisition anienna-receiver-transmilter gronup—overall view.
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1—Acqguisition antenna 6—Leveling jack 11—Sandbags

2—Auxiliary antenna subassembly 7—Horizontal cross bac 12— Acquisition receiver-transmitter
3__Srationary waveguide 8—Round metal disk 13—External cables

4 Acquisition orientation level 9.—Acquisition modulator 14—Flexible waveguide
5——Antenna pedestal leg 10—Cross bars 15—Acquisition antenna pedestal

. Figure 39.1 (U). Acqaisition anienna-receiver-transmitter group, systems with AJD capabilities—overall view.
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Figure 4. Acquisilion modulator.
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tion antenna drive equipment and other electrical
equipment necessary for coupling radio frequency
energy and various electrical signals to and from
the rotating acquisition antenna, An access panel
(A, fig. 43) and a combination access panel and
filter access cover provide access to all internal
equipment. Five external connecrors (A, fig. 43)
are provided for connection of cables. An antenna
disable switch cover (B, fig. 43) provides access to
the antenna disable switch. An OIL FILL plug (A,
fig. 43) and an QIL DRAIN plug are externally
located. A handling bar (B, fig. 43) permits ease
of handling when the acquisition antenna pedestal
is separated from the remainder of the acquisition
antenna-receiver-iransmicter group. A filter access
cover and the combination access panel and filter
access cover (A, fig, 43) permit changing or clean-
ing the filters behind each cover. Two clamping
bars (B, fig. 43) connect the acquisition antenna
to the acquisition antenna pedestal.

e. The acquisition antenna (fig. 44} is approxi-
mately 15 feet in length, 614 feet in height, and 5
feet in width. A fiberglas radome connected to an
antenna base assembly covers the internal reflectors
and associated equipment, Antenna tracks connect
the acquisition antenna to the acquisition antenna
pedestal,

f. Three antenna pedestal legs (fig. 39), con-
structed of tubular steel, help support the acquisi-
tion antenna-receiver-transmitter group. The cross-
member type design of each leg provides maximum
structural support. Horizontal crossbars attached
from each leg to the other provide extra support.
Attached to each leg is a leveling jack, The base of
each leveling jack is a round metal disk, on which
two crossbars are mounted. Sandbags placed on
the crossbars of each jack insure its stable em-
placement.

g. The acquisition orientation level (fig. 39) is
on top of the acquisition antenna pedestal and di-
rectly beneath the acquisition antenna. It is in a
case (fig. 45) approximately 5 inches wide, 7 inches
long, and 14 inches high. Two levels in the case
are positioned at 90 degrees ro one another, Two
sighting bars, each swivel-mounted at opposite
ends of the base plate, may be raised or lowered as
needed. The levels are used for leveling the acquisi-
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tion antenna, The sighting bars are used to orient
the acquisition antenna azimuth positioning cir-
cuits with respect to the position of the acquisition
antenna,

g.1. The auxiliary antenna subassembly (fig.
39.1) is mounted on top of the acquisition antenna
and rotates in synchronism with it, The auxiliary
antenna subassembly is a modified yagi consisting
of a driven dipole and nine parasitic elements. This
antenna is designed for receiving only.

Neofe. The key numbers shown in parentheses in g.2
below refer to figure 45.1 unless otherwise indicated.

g.2. For systems with AJD capabilities, the level
assembly (4) normally will be stored in the anten-
na case in the trailer mounted electronic shop (fig.
15) on semimobile sites or in the electronic shop
building (13, fig. 14) on permaneat sites. The
level assembly (4) is attached to the auxiliary an-
tenna support with level mounting screws (3).
Two levels (5) are positioned at 90 degrees to one
another. Two socket head screw wrenches (6} are
mounted on the level assembly (4). Four leveling-
screws (8) are provided to level the auxiliary an-
tenna support. Two azimuth orientation sights (2)
are mounted on the auxiliary antenna subassembly
(1). Four azimuth orientation locking screws (9)
are provided to allow orientation of the auxiliary
antenna, The rf transmission line (7} couples the
rf energy from the auxiliary antenna subassembly
(1) to the acquisition antenna pedestal (15, fig.
39.1). The levels {5) are used for leveling the
auxiliary antenna subassembly (1). The azimuth
orientation sights (2) are used to orient the auxil-
iary antenna {1} with respect to the position of the
acquisition antenna (1, fig. 39.1).

b. The identification friend or foe (IFF) anten-
na (fig. 40) is attached to a holding bar on the
lower portion of the acquisition antenna, The re-
ceiver-transmitter RT-211A/TPX and coder-control
unit KY-97B/TPX (fig. 46) is centrally located on
the opposite side of the acquisition antenna from
the IFF antenna. The recognition signal simulator
SM-140-TPX mounted on the receiver transmitter,
is used for testing purposes only. The IFF antenna
and receiver-transmitter and coder-control unit
comprise the major components of the MARK 10
SIF/IFF system, which is associated with the ac-
quisition radar system.
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Figure 44 (U). Acquisition antenna-front view.

51 (U). Trailer Mounted Missile and Target
Track Antenna-Receiver-Transmit-
ter Groups

Note. The rrailer mounted missile and target track
antenna-receiver-transmitter groups are externally iden-
tical in their physical appearance; therefore, only the
trajler mounted missile track antenna-recciver-transmirtter
group is described in this paragraph,

a. Trailer Mounted Missile Track Antenna-Re-
ceiver-Transmitter Group. The trailer mounted
missile track antenna-receiver-transmitter group
(fig. 47) consists of the missile track antenna-
receiver-transmitter group and the antenna mount
drop bed trailer. The antenna mount drop bed
trailer and the missile track antenna-receiver-trans.
mitter group are shown detached from each other
on figures 48 and 49, respectively.

b. Missile or Target Track Antenna-Receiver-
Transmitter Group. The missile or target track
antenna-receiver-transmitter group (fig. 49) con-
sists of the following major components: track an-
tenna reflector assembly (fig. 50), track receivet-

80

transmitter, track antenna pedestal, azimuth drive
equipment enclosure, three leveling jack legs, and
the track antenna radome (fig. 49). The entire
missile or target track antenna-receiver-transmitter
group is white in color to provide maximum re-
flection of heat rays from the sun. The track an-
tenna pedestal, the track receiver-transmitter, and
the track antenna reflector assembly can be rotated
360° in azimuth; the track receiver-transmitter and
the track antenna reflector assembly can also be
rotated in elevation to provide complete tracking
radar coverage of the defended area.

(1) Track antenna reflector assembly. The
track antenna reflector assembly (fig. 50)
is a circular disk approximately 8 feec
in diameter and 134 feet deep. The re-
flector, constructed of fiber and alumi-
num, has fine wire imbedded in the
fiber for reflection of signals and polari-
zation. The track antenna reflector as-
sembly is mounted on the track receiver-
transmitter, and is used to transmit and
receive radio frequency energy.
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Figure 45 (I}). Acquisition orieniation level.

(2) Track receiver-transmiitter. The track re-

ceiver-transmitter is a dome-shaped en-
closure mounted between the two uprights
of the track antenna pedestal. The track
receiver-transmitter is approximately 4
feet in length and 314 feet in diameter.
The track receiver-transmitter contains
transmitting and receiving equipment for
the missile tracking radar system. A cover

on the rear of the track receiver-transmit-
ter permits access to this internal equip-
ment.

(3) Track antenna pedesial. The track an-

tenna pedestal, which supports the track
receiver-transmitter, the track antenna
reflector assembly, and the track antenna
radome, is a U-shaped magnesium casting
mounted on the azimuth drive equipment
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1—Auxiliary antenna subassembly 6—Socket head screw wrench (2)
2—Azimuth orientation sight (2) 7—RF rtransmission line

3—ILevel mounting screws (2} B8—Leveling screws {4)

4—Level assembly 9—Azimuth orientation locking screws (4}

S—Level (2) .
l Figure 43.1 (U). Auxiliary antenna subassembly and level mounted on acquisition antenna—systems with AJD capabilities. ( \

Figure 46 (U). Part of interrogator set AN/TPX-27 and Mark X SIF/IFF equipment installed. b
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Figure 47. Trailer-mounted missile or target track antenna-receiver-
transmitter group - overall view,
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(5} Track antenna radome.

STORAGE RING
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STORAGE CHEST

LEVELING JACK-
LEG STORAGE PAD (3}

DUAL WHEELS
(4 SETSY

RA PD 417235

Tigure 48. Anienna mount drop bed irailer—curbeide view.

Slide fasteners (fig. 49) on

enclosure.
the track antemna pedestal attach the

track antenna radome to the track
antenna pedestal, Two air intakes are

on the track antenna pedestal.

(4) Azimuth drive eguipment enclosure. The

azimuth drive equipment enclosure (fig.
50) is approximately 8 feet long, 6 feet
wide, and 5 feet high. It supports the
track antenna pedestal, and is mounted
on three leveling jack legs. The azimuth
drive motors that rotate the track an-
tenna pedestal in azimuth, and other
electrical and elecironic equipment are
housed in the azimuth drive equipment
enclosure, An- access door (fig. 49)
permits access to the equipment,

The track an-
tenna radome (fig. 49), a waterproof hood
constructed of Plexiglas, covers the track
antenna reflector assembly, the track
receiver-transmitter, and the track an-
tenna pedestal. The hood is securely
attached to the track antenna pedestal
{fig. 50) by means of slide fasteners (fig.

¢. Antenna Mount Drop Bed Trailer.

49}, When in use the hood is pressurized
with air to give it a balloon-like shape.
This shape minimizes the wind drag
encountered when the track antenna
reflector assembly is moved in azimuth
and elevation.
in the radome may be gained by using
the rectangular opening (fig. 51) pro-
vided. It is secured by three zippers and
is normally closed,

Access to the equipment

The

antenna mount drop bed trailer (fig. 47) has four
sets of dual wheels (fig. 48), is approximately 21
feet long, 8 feet wide, 4 feet high, and olive drab in

color.

trailer to a prime mover.

A tow bar permits attachment of the

On the forward bed of

the trailer are three leveling jack-leg storage pads
{fig. 48) approximately 30 inches long and 20

inches

wide., Leveling jack legs (fig. 50) are

secured to these pads when the trailer is in transit,
A storage chest (fig. 48) for storage of the track
antenna radome end antenna hoist assembly is
behind the three jack-leg storage pads. This
chest is approximately 8 feet long, 1-2/3 feet wide,
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Figure 49. Missile or target track antenna-receiver-transmitter group
- overall view,
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Figure 50, Missile or target track antenna-receiver-transmitter group - less track
antenna radome - overall view,
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Figure 51,

Misstle or targel track antenna-receiver-transmatler group—pertial view.
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and 1% feet deep. On the rear of the trailer is a
storage ring (fiz. 48) approximately 28 inches in
diameter, on which is stored the track antenna
reflector assembly (fig. 50) when the trailer iz in
transit. When the trailer-mounted missile or

CONFI DE NTIAL Modified Handling
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target track antenna-receiver-transmitter group /
is emplaced, the storage ring provides storage |
space for the receiver-transmitter protective cover.
A stair (fig. 48) is attached to the rear curbside of
the trailer.

Section V. PHYSICAL DESCRIPTION OF THE ANTENNA AND MAST GROUP OA-
1600/T AND RADAR TEST SET TS-847A /MSW-t

592. Antenna and Mast Group OA-1600/T

The antenna and mast group OA-1600/T (fig.
52} consists of the following major components:
mast, radar test antenna assembly, base plate and
yoke group, four stay wire ropes, a stay wire
assembly, four guy wire ropes, and four guy
wire rope hoists. The antenna and mast group
0A-1600/T will withstand varied load conditions
such as high winds and heavy icing. It is used in
conjunction with radar test set TS-847A/MSW-1
(described in paragraph 53) to aline and test the
missile- and target- tracking radar systems.

a. The mast is tapered, tubular aluminum and
is spproximately 60 feet high. The mast is
composed of seven sections joined in a definite
order.

b. The radar test antenna assembly consists
primerily of four indicator arms, a waveguide
horn, six sighting bars, six scale dials, and mast,
support. The indicator arms, sighting bars, and
scale dials are used in alinement of the missile-
and iarget tracking radar systems. The wave-
guide horn is adjustable in elevation so that it
may be properly alined to the missile- and target-
tracking radar groups. A waveguide, suspended
within the tubular mast, couples the waveguide
horn to the radar test set TS-847A/MSW-1.
The mast support is connected to the mast and
supports the indicator arms and a waveguide horn.

¢. The base plate and yoke group supports the
mast. The base plate and yoke group is so
designed that the mast can be rotated 360°
in azimuth and locked in any desired position.
A boom attached to the base plate and yoke group

is used with two lifting wire ropes to erect s mast,
and as a lever to rotate the mast after it is erected.

d. The four stay wire ropes and a stay wire
assembly assure that the mast remains vertical
and in place.

e. The four guy wire ropes and the four guy
wire rope holsts support and position the antenna
and mast group 0A-1600/T.

53. Radar Test Set TS-847A /MSW-1

The radar test set TS-847A/MSW-1 (fig. 53),
mounted on the lower section of the antenna and
mast group assembly OA-1600/T (fig. 52), meas-
ures approximately 20 inches high, 24 inches wide,
16 inches high, and is olive drab in color. A cover
(fig. 53) opens upward to permit access to four
panels behind: MISSILE OSCILLATOR, test set
monitor indicator panel, TARGET OSCILLA-
TOR, and RF power meter. When closed and
locked, the cover forms a waterproof seal. Power
and control from the trailer mounted tracking sta-
tion is provided by means of a single cable con-
nection on the rear of the radar test set. Radio
frequency signals to and from the radar test
antenna assembly on top of the mast are trans-
mitted through a waveguide connector, also on the
rear of the radar test set. The radar test set is
used in conjunction with the antenna and mast
group OA-1600/T, described in paragraph 52, to
properly aline the missile and target-tracking
radar systems. For test purposes the radar test
set is substituted for a target so that checks and
adjustments can be made on the missile and
target-tracking radar svstem.
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Figure 62.

Antenna and mast group O A-1800{ T—overall view
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Figure §3. Radar lest set TS-847Af MSW-1-—front view.
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Figure 4. FUIF truck—oulside left oblique view.
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Section VI. PHYSICAL DESCRIPTION OF THE FIRE UNIT INTEGRATION FACILITY (FUIF)

54. General

@. This section contains a physical description
of the fire unit integration facility (FUIF) equip-
ment used in the radar course directing central in
both semimobile and permanent sites.

b. FUIF equipment of the radar course direct-
ing central for a semimobile site functions to tie in
a particular NIKE-HERCULES System with an
Operation Center (OC), which in turn is tied in
with a fire direction center known as the Army
Air Defense Fire Distribution System (AADFDS)
Missile Monitor. In this case both the AADFDS
Missile Monitor, the OC, and sall antiaircraft
systems tied in with the OC form an integrated
fire defense system.

¢. FUIF equipment of the radar course direct-
ing central for & permanent site functions to tie in
a particular NIKE-HERCULES System directly
with an AADFDS Missile Master. The AAFDS
Missile Master and all antiaircraft systems tied in
with it form an integrated fire defense system.
Both types of integrated fire defense systems
provide more efficient fire control over a larger
defended area.

55. FUIF Equipment Used at a Semimobile Site

a. General. The FUIF equipment used at a
semimobile site consists of a FUIF truck (fig. 54)
and a trailer-mounted engine-driven generator
{(fig. 55).

b. FUIF Truck—Internal Equipment. Ingide
the FUIF truck are the following major compo-
nents: work bench (fig. 56), storage cabinets,
personnel heater, coordinate data set AN/TSQ-8
(fig. 57}, and coder-decoder group AN/MSQ-18
(fig. 58). Miscellaneous equipment consists of a
first aid kit (fig. 56), fire extinguisher, two tele-
phones (fig. 57}, tool rack and tools (fig. 58), state
of alert (equipment status) panel, thermostat, and
air condition switch panel. The major compo-
nents are discussed in (1) through (4) below;
miscellaneous equipment is discussed in () below.

(1) On the rear curbside wall of the FUIF

truck is the work bench (fig. 56). - Above
the work bench are storage cabinets.
The work bench provides space for
maintenance and repair of FUIF equip-
ment. Storage cabinets provide stor-
age space for spare parts, records, and
technical manuals.

{2} On the rear roadside wall of the FUIF

truck is the personnel heater (fig. 56).
The heater is contsined in a cabinet
approximately 4 feet high, 2 feet deep,
and 1% feet wide. The heater controls
neces:ary for healer operation are at the
top of this cabinet.

(3} On the front curbside wall of the FUIF

truck is the coordinate date set AN/
TSQ-8 (fig. 57) which is a cabinet ap-
proximately 6 feet high, 2 feet wide, and
1% feet deep. The cabinet door is
hinged in the center and folds back when
the door is opened. These chassis con-
tain transmitting and receiving equip-
ment necessary for transmission of coded
information from the coder-decoder and
reception of information from the Opera-
tion Center {OC),

{4) On the front roadside wall is the coder-

decoder group AN/MSQ-18 (fig. 58),
which is a cabinet divided into two sec-
tions. The right half consists of four
upper access doors, a power supply
control and monitor panel, and four
lower access doors. Behind the access
doors is electrical equipment which
decodes and converts digital information
from the coordinate data set AN/TSQ-8
to analog information for use by the
computer system. This electrical equip-
ment also codes and converts analog
information from the computer system to
digital information which is applied to
the coordinate data set AN/TSQ-8 for
transmission. The left half of the cabi-
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Figure 5&. Trailer-mounted engine-driven generator—overall view.
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Figure 56, FUIF truck—inside rear view.
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Figure 8. FUIF truck—inside frond right view.
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net has three monitor panels, one above
the other, used in the operation of the
coder-decoder group AN/MSQ-18. To
the right of the monitor panels are two
more access doors. Four access doors
are beneath a desk panel. These access
doors permit access to the coder-decoder
electrical equipment behind. The desk
panel contains a patch board used in the
operation of the coder-decoder group
AN/MSQ-18.

(5) On the rear inside door of the FUIF truck
is a fire extinguisher (fig. 56) and a first
aid kit: Mounted on the curbside wall
between the work bench and the co-
ordinate data set AN/TSQ-8 (fig. 57) are
two telephones for veice communication.
A tool rack with tools (fig. 58) is on the
roadside wall between the coder-decoder
group AN/MSQ-18 and the personnel
heater (fig. 56). These tools are provided
for maintenance of the FUIF equipment.
Against the front wall of the FUIF truck
is the air condition switch panel (fig. 58)
associated with the operation of the air
condition unit (fig. 54). A thermostat (fig.
58) controls the temperature inside the
FUIF truck. To the left of the thermo-
stat is the state of alert (equipment sta-
tus) panel on which are four equipment
stayus indicator lights.

¢. FUIF Truck—FEuxternal Equipment. The
FUIF truck is a conventional, six-wheel truck with
a covered van, end is olive drab in color. A door
at the rear permits entrance to the van. External
equipment other than that normally found on
similar trucks consists of the following: air condi-
tion unit (fig. 54), HEATER INTAKE port,
heater exhaust port, and an interconnecting box.

d. Trailer-mounted Engine-driven Generalor.
The trailer-mounted engine-driven generator (fig.
55) is approximately 7 feet wide, 13 feet long, and
8 feet high. The engine-driven generator is
mounted inside the trailer. The engine-driven
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generator weighs 1,250 pounds, and the trailer
weighs 1,400 pounds, for a total combined weight
of 2,650 pounds.

(1) The trailer is two-wheeled and has a
minimum load limit of 1% tons. The top
of the trailer is covered with a canvas.
A towbar on the front of the trailer per-
mits attachment to a prime mover,

(2} The engine-driven generator provides a
three-phase 60-cps output with a max-
imum power output of 12.5 kv. The
generator normally operates at 1.800 rpm.

56. FUIF Equipment Used at Permanent Site

a. General. The FUIF equipment used at a
permanent site is in the FUIF portion of the
electronic shop building (fig. 59). The 400-cycle
power for the FUIF equipment is obtained from
oune of the engine-driven generators in the engine
generator building (fig. 14).

b. PUIF Housing and Equipment Cables. The
FUIF portion of the electronic shop building con-
sists of two separate rooms which are accessible
only through the outside doors (fig. 59). The
room on the left houses the FUIF terminal equip-
ment. The room on the right houses an air-
conditioning unit and a heating unit for the FUIF
equipment. The FUIF equipment cables termi-
nate in the left room (fig. 60). The FUIF data is
connected into the director station trailer by the
use of four cables (fig. 61).

¢. FUIF Terminal Equipment. The terminal
equipment in the FUIF portion of the electronic
shop building is the coordinate data pallet (fig. 62).
This pallet contains four racks designated A
through D from left to right. Miscellaneous
equipment also in the room is as follows: two
telephone lines (fig. 60), FUIF cables, test scope
and test scope cart, tool set, workbench, fire
extinguisher, storage cabinet, and two thermostats.
The components of the coordinate data pallet are
discussed in (1) through (4} below; miscellaneous
equipment is discussed in (5) below.
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Figure 59.  Electronic shop building and essocialed equipmeni—overall view,

(1) The A rack contains the distribution three ac regulators. The data converter
panel (fig. 60) and coordinate data set converts target data into appropriate
AN/TSQ-8 (fig. 63). coordinates and provides computation

(@) The distribution panel routes the cables test functions. The three ac regulators
between the FUIF equipment and the regulate the line voltages used in the
battery. _ . FUIF equipment.

(6) The coordinate data set is mounted on (3) The C rack ground slant range computer

a swinging frame approximately 6 feet
high (fig. 63). Nine electrical chassis
are mounted on the swinging frame.
These chassis contain transmitting and
receiving equipment used for transmis-
sion and reception of coded information

panel is mounted on a hinged frame which
is approximately 6 feet high (fig. 635).
This panel contains 8 summing amplifier,
problem unit, range computer, and dc reg-
ulator. The summing amplifier sums the

between the battery and the missile components of target range coordinates
master. into battery coordinates. The problem

(2) The B rack regulator panel is mounted on unit provides simulated data checks on
8 hinged frame which is approximately 6 the computer panel. The range comput-
feet high (fig. 64). This panel conteains er solves the ground range coordinates of

the data converter and test panel and the target. A dc regulator mounted on

)
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Figure 60. FUIF equipmen! cables—inside left view.
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Figure 81,

FUIF direclor slation irailer cables—outside view.
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Figure 62. FUIF terminal equipment (mrﬂinate dato pallet)—overall view.
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Figure 63. A rack-coordinate dala sel AN/ TSQ-8—front view.
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Figure 65. C rack ground slant range computer—front view.
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the back side of the frame provides
300 volts de regulation.

(4) The D rack status and power panel is
mounted on & hinged frame which is
approximately 6 feet high (fig. 66).
This panel contains a battery astatus
panel, status relays, power control
panel, dc power supplies, and de power
regulators. The battery status panel
selects and indicates battery status.
Status relays provide relay operation
of battery status indicators. The
power control panel provides power
control for the coordinate data pallet.
D¢ power and regulation is provided
by the remaining two chassis.

(5) Mounted on the wall to the left of the

co

coordinate data pallet are two tele-
rhone lines (fig. 60). On the left wall
are the incoming FUIF ecables, pri-
mary power circuit breakers, and a
telephone headset. In the left corner
is atored the test scope and test scope
cart used for maintenance of the
FUIF equipment. In the foreground
(fig. 60) are the tool set and work
bench provided for general mainte-
nance. A storage cabinet is provided
for special tools and FUIF equipment
books and records. A fire extinguisher
is mounted on the right side of the
room. On the right wall is mounted
one each thermostat for controlling
the air conditioner and heater which
are in the adjoining room.

Section VIl (U). PHYSICAL DESCRIPTION OF ENGINE GENERATORS

57 (U). Overall Physical Description

The engine generator (fig. 67), approxi-
mately 7 feet long, b feet high, and 3 feet wide,
weighs approximately 4,700 pounds, and is
olive drab in color. It is portable, diesel-driven,
and skid mounted. On each side of the engine
generator are two sets of center hinged panels.
The right side front panel and left side front
panel permit access to the engine. The left
side rear panel and right side rear panel permit
access to the generator. Two pairs of doors are
on the rear of the engine generator. The two

upper rear doors provide access fo controls and
indicators necessary for the operation of the
engine generator. The two lower rear doors
provide access to terminal boards and other
electrical equipment. Output power from the
generator is obtained by means of cables which
connect to three connectors on the rear of the
generator.

58 (V). Associated References

For a detailed description of the engine gen-
erator, refer to TM b5-6432-1, TE 5-5432-1,
TM 5-5329-1, TB 5-5329-1, and TM 5-5321-1.

Section VIl (CMHA). OPERATING DATA

59 (U). Scope

This section contains operating data per-
taining to the radar course directing central,
Paragraph 60 provides overall operating data.
Pargraphs 61 through 67 provide operating
data pertinent to major components of the sys-
tem.

106
Figure 67.

60 (U). Overall Operating Data

a¢. Power Requirements for Trailer Mounted
Director Station.

Phase A...........,.. 120 +2.5 volts, 46.56 amps;
5400 volt-amperes
Phase B.............. 120 2.5 volts, 48.4 amps;

5620 volt-amperes

Deleted,
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Figure 67 (U). Engine generalor—right rear view.
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.120 wvolts, 47 amps; 5510
volt-amperes

b. Power Requirements for Trailer Mounted

Tracking Station.
Phase A.............

.120 +=2.5 wvolts, 57 amps;
6850 volt-amperes

.120 =2.b volts, 57 amps;
6950 volt-amperes

.120 volts, 66 amps;
7920 volt-amperes

Neote. Total power required for trailer mounted di-
rector station and trailer mounted tracking station is

37.2 kilowatts.

61 (CMHA). Acquisition Radar System
Operating Data

a. Antenna System.
Antenna elevation an-

gle ... .. i
Antenna azimuth beam
width ....... L
Azimuth coverage....

Antenna rotational

speed ...... AT T3 -
Antenna azimuth drive
Elevation scan rate..
Pencil beam range...
Cosecant squared beam

TANEE ..o ovvnannn-

Accuracy ...........

Scan condition 1.....

Sean condition 2.....

Variable from 35.5 to 391
. mils

.25 mils
.Continuous through 6400
mils

.5, 10, or 15 rpm

.3-speed, 400-cps, 3-phase
motor

.40 seconds (up and down
from 35.5 to 391 mils)

250,000 yards

.175,000 yards

.+=150 yards in range, 18
mils in azimuth

.Pencil beam at 35 mils
elevation; beam chang-
ing from pencil beam to
cosecant squared beam
between 35 and 107
mils; cosecant squared
beam from 107 to 391
mils. Scans from 356 to
391 mils in automatic
scan.

.Pencil beam from 35 to
107 mils elevation; beam
changing from pencil to
cosecant squared beeam
between 107 and 178
mils; cosecant squared

Modified Handling
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beam from 178 to 391

mils. Scans from 356 to

231 mils in automatic

scan,

Sean condition 3..... Pencil beam from 35 to
178 mils elevation; beam
changing from pencil
beam to cosecant
squared beam between
178 and 249 mils; cose-
cant squared beam from
249 to 391 mils. Scans
from 35 to 303 mils in
automatic scan.

Scan condition 4...... Pencil beam from 35 to
149 miles elevation;
beam changing from
pencil beam to cose-
cant squared beam be-
tween 249 and 320 mils;
cosecant squared beam
from 320 to 391 mils.
Scans from 35 to 381
mils in automatic scan.

b. Tronsmitlting System.

Transmitter type...... Tunable magnetron
Transmitter frequency.3100 to 3500 megacycles
Magnetron current....30 milliamperes

Range ......covvnnnn. 260,000 yards

¢. Presentation System.

PPL ... .l On battery control con-
sole: Ten inch cathode-
ray tube with electro-
static deflection; con-
tinuous display in range
and azimuth of area
surrounding the acgui-
sition antenna-receiver-
transmitter group. Cov-
erage is 6400 mils in
azimuth, and 60,000,
120,000, or 250,000
yards in range.

On target radar control
console: Ten inch cath-
ode-ray tube with elec-
tro-magnetic deflection;
continuous display in
range and azimuth of
area surrounding the
acquisition antenna-re-
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ceiver-transmitter
group. Coverage is 6400
mils in azimuth and 60,-
000, 120,000, or 250,000
yards in range.
Precision indicator....On battery control con-

sole: Modifled B-type
presentation displaying
a sector of the PPI
dizplay 8000 yards in
range and 533 mils in
azimuth centered about
intersection of the ac-
quisition (fashing) azi-
muth line and the ac-
quisition ranpe circle.

On target radar control
console: Modified B-type
presentation displaying
a sector of the PPI dis-
play 5000 yards in
range and 533 mils in
azimuth centered abont
the electronic eross.

62 (CMHA). Target Tracking and Missile
Tracking Radar Systems
Operating Data

¢. Target Tracking Radar System.

(1) Antenna syntem.
Azimuth limits of
operation ...... Continuous through 6400
mils
Elevation limits of
operation ..... . =31 to 3231 mils (max)
{2) Transmitter system.
Transmitter type..Tunable magnetron
Magnetron fre-

quency ........8500 to 9600 megacycles
Magnetron cur-

rent ........... 3 milliamperes
Range .......... .200,000 yards

(3) Maximum tracking rates.
Azimuth and ele-
vation ......... 750 mils per second
Range ..... s 1300 yards per second
(4) Maximum slewing raies.
Azimuth and ele-
vation ......... 760 mils per second
Range ........... 18,000 yards per second

CONFIDENTIAL M°df:ﬁl,o';,-lf:§' ling ce

(6) Modes of operation.
Manual, acquire aided, track aided, and auto-
matic
b. Missile Tracking Radar System.
(1} Anienna system.
Azimuth limits of
operation .,....Continuous from 0

through 6400 mils
Elevation limita of

operation ...... —31 to 3231 mils (max)
(2} Tronsmitter syetem.
Transmitter type..Tunable magnetron
Magnetron fre-
quency ........ B600 to 9600 megacycles
Magnetron eur-
rent ....,......8.5 milliamperes (NIKE-
HERCULES) 15 milli-
amperes {NIKE-
AJAX)
Range ........... 200,000 yards
(8) Maximum tracking rates.
Azimuth and ele-
vation ......... 760 mils per second
Range ........... 1300 yards per second
(4) Maximum slewing rates.
Azimuth and ele-
vation ......... 760 mils per second
Range ......... ..18,000 yards per second
(B) Modes of operation.
Manual, acquire sided, track aided, and auto-
matic

63 (CMHA). Computer System Operating
Data
a. Overall System Data.

Type evvennnnnnnn... DC analog

Inputs ..... e .+.Slant range, azimuth and
elevation of target;
slant range, azimuth
and elevation of missile.
Manually set in radar-
to-radar parallax,
launcher-to-radar paral-
lax, burst time bias, and
height of site. Final dive
time used in surface-to-
air low altitude and sur-
face-to-surface missions,
with height displace-
ment manually set in
during a surface-to-sur-
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face mission only. Min- 64 (U). Multichannel Data Recorder

imum burst altitude
used in prime warhead
missions.

OQutputs ............ ..Roll amount gyro preset
information {Ag) Gv
and Gp orders and burst
order. Data to recorder
group and to plotting

boards.
b. System Operational Date Limils.
Settling time.......... 4 seconds
Time to intercept...... 0 to 200 seconds
Climb angle,.......... 0 to 1500 mils continuous
Turn angle........... —1260 to +1260 mils
Ballistic elevation
angle ........c.ucnun —16800 to 41600 mils
Gyro azimuth......... 0 to 6400 mils continuous
Gy and G orders...... Maximum limits: for

NIKE-HERCULES,
—TG and +19G for each
elevon axis; for NIKE-
AJAX, —5G and 456G
for each fin axis.
Maximum combined effect
ia: for NIKE-HERCU-
LES, —7G and +7G;
for NIKE-AJAX, —7G

and +7G.
Radar-to-radar paral-
| 1% S —166 to 4166 yards in
each rectangular coordi-
nate.
Launcher-to-radar par-
allax ....covevnrane —B000 to +6000 yards in
each rectangular coordi-
nate.
Burst time bias....... 0 to 200 milliseconds
Height of site......... 0 to 6000 feet
Height .displacement. ..0 to 100,000 feet
Final dive time....... 0 to 100 seconds

Maximum ballistic
computer rates:
Time-to-intercept 30 seconds per second
slewing for NIKE-
HERCULES
16 seconds per second
slewing for NIKE-

Operating Data
Maximam number of
channels ........... 24 (16 in use)
Recording method..... Mirrow galvanometers
Recording medium. ,..Light sensitive paper
Maximum recording

period ........00.0- 200 minutes
Paper footage indica-
5T+ R Automatic footage indica-

tor and associated indi-
cator light. Light illum-
inates when 26 feet of
paper remain.

Chart speed. . ......... 1 foot per minute (0.2
fnch per second)

65 (CMHA). Fire Unit Integration Facility

System Operating Data

. Power requirement,...3-phase, 208 volts, 400 cps
. Range ....cccvvivnnn- Determined by distance

from integrated system
to Army Air Defense
Command Post

. Inputs to FUIF from AADCP,

(1) Type aignal...... 600 cps and 1500 ¢cps pulse
code modulation (by
wire}

(2) Type information.Friend, Foe, Battery en-
gagement, Remote, Hold
fire, and Cease fire

. Outpuis from FUIF to AADCP,

{1) Type signal...... 600 ¢ps and 1500 cps pulse
code modulation (by
wire)

{2) Type information.Foe, Target tracked, One,
Few, Many, Fire, Effec-
tive, Ineffective, Local,
Acknowledge, Qut of
action, X and Y coor-
dinates of tracked tar-
get

66 (U). Heating System, Equipment Cool-

ing System and Trailer Light-
ing System Operating Data

AJAX a. Healting Sysiem.

4 seconds per second Note. Operating data given in this paragraph ap-
tracking plies to the trailer mounted director station, trailer
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mounted tracking station, and the trailer mounted eiec-
tronic shop.

b.

170

Normal displacement .. 600 cubic feet per minute
when fan iz operating

at 1900 rpm.

Emergency displace-

ment ........ v++v..300 cubic feet per minute

when fan is operating
at 1200 rpm.

Equipment Cooling System.

Displacement . ........ 2000 cubic feet per min-
ute.

Trailer Lighting System.

General illumination. . White, incandescent
Blackout ............. Blue, incandescent
Work bench (trailer- White, incandescent

CONFIDENTIAL

Modified Handling
Authorized

mounted tracking

station and trailer-

mounted electronic

shop only,
Emergencey ........... White, incandescent
Instrument panels..... Blue-black, flourescent

cs

67 (U). Engine Generators Operating Data

Current output........ 66.3 kilovolt amperes

Qutput ........... ...120/208 or 240/416 volts,
400 cpa.

Power output......... 45 kilowatts

Note. Refer to TM 5-5432-1, TM 5-5321-1, and
TM 5-6329-1 for detailed information on the en-
gine generator,
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CHAPTER 4

OPERATING CONTROLS AND INDICATORS OF THE RADAR
COURSE DIRECTING CENTRAL

Section |I.

DESCRIPTION OF CONTROLS AND INDICATORS LOCATED iIN THE

TRAILER-MOUNTED DIRECTOR STATION

68, Operating Conirols and Indicators
of Trailer Lighting Equipment,
Equipment Cooling System, and
Heating Egquipment in the
Trailer-mounted Director Sta-
tion

a, Operating Controls and Indicators

of the Trailer Lighting Equipment, Con-
trols and indicators of the trailer light-
ing equipment in the trailer-mounted
director station used by operating per-
sonnel are on the trailer door light
panel (fig. 68), tactical control-indicator
on the battery control consolé, trailer
ceiling, and the frame of the main en-
trance door, All of these controls and
indicators are shown on figure 68 and
described in the associated legend.

b. Operating Controls and Indicators
of the Equipment Cooling System, Con-
trols and indicators of the equipment
cooling system in the trailer-mounted
director station used by operating per-
sonnel are in the utility cabinet and
equipment cooling cabinet assembly (fig.
18), These conirols and indicators are
shown on figure 69, and described in the
associated legend.

¢. Operating Controlg and Indicators
of Trailer-Mounted Director Station
Heating Equipment, Controls and indi-
cators of the heating equipment in the
trailer-mounted director station used
by operating personnel are located on
the personnel heater, These controls
and indicators are shown on figure 69,2
for systems 1086 and below, and figure
69.3 for systems 1087 and above, De-
geription of the controls and indicators

is presented in the legend associated
with each figure.

69, Operating Contreols and Indicators
of the Director Station Group
Controls and indicators of the director
station group (A, fig. 16) used by oper-
ating personnel are on the acquisition
power control panel (fig, 19). All these
controls and indicators are on the front
panel except two behind panel controls,
Front panel controls and indicators are
discussed in a below, Behind panel con-
trols are discussed in b below.,

a. Front Panel Controls and Indica-
tors, The front panel controls and indi-
cators of the acquisition power control
panel (fig. 19) are shown on figure 70
and described in the associated legend.

b. Behind Panel Controla., The be-
hind pane! controls of the acquisition
power control panel (fig. 19) are shown
on figure 71, and described in the asso-
ciated legend,

70. Operating Controls and Indicators
of the Recorder Group

Controls and indicators of the recorder
group (A, fig. 16) in the t{railer-mounted
director station used by operating per-
sonnel are on the multichannel data re-
corder (fig. 23), and on the fuse and con-
trol panel, These assemblies are dis-
cussed in a and b below, respectively,

a. Controls and Indicators of the
Multichannel Data Recorder. Controls
and indicators of the multichannel data
recorder (fig. 23) are shown on figure
72 and described inthe associated legend.

CONFIDENTIAL e
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Figure 68 (U). Trailer-mounted director station—lighting equipment—conirols.
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Location

Control or indicator

Funelion

Tactical control-in-
dicator (fig. 68).

Ceiling (fig. 68)_ . _._.

Trailer door light
panel {fig. 68).

20E- T2 O - &6 - 12

CEILING LIGHTS
knob.

CEILING LIGHTS
switch,

Toggle (two-
position).

Blacklight light switches
{5).

ENTRANCE LIGHT
OVERRIDE
SWITCH.

Toggle (two-
position,
with guard).

CEILING LIGHTS
awitch.

Toggle (two-
position).

CONFIDENTIAL

Pushbutton_.___

When turned, adjusts the brilliance of
the white incandescent ceiling lights
provided CEILING LIGHTS switch
{B, fig. 68) on the tactical control-
indicator on the battery control econ-
sole is set to DIM position, and that
the CEILING LIGHTS switch (E,
fig. 68) on the trailer door light panel is
set to REMOTE position.

When set to the BRIGHT position, il-
luminates white incandescent ceiling
lights at full brilliance provided CEIL-
ING LIGHTS switeh (E, fig. 68) on
trailer door light panel is set to RE-
MOTE position. )

When set to the DIM position, permits
brilliance of white incandeseent ceiling
lights to be controlled by CEILING
LIGHTS knob (A, fig. 68) on the tactical
control-indicator on the battery con-
trol console, provided CEILING
LIGHTS switeh {E, fig. 68} on trailer
door light panel is set to REMOTE
position.

When depressed, econtrols fluorescent black
light in associated blacklight fixture.
When set to the ON position, controls
white incandescent light in the first
incandescent light fixture from door
of trailer-mounted director station,
provided all other white incandescent

lights are illuminated.

When set to the ON position, illuminates
all white incandescent eceiling lights at
full intensity.

When set to the REMOTE position, ton-
trol of all but two of the white in-
candescent ceiling lights is transferred to
the CEILING LIGHTS switeh (B,
fig. 68) and CEILING LIGHTS knob
{A, fig. 68) on the tactical control-
indicator on the battery control con-
sole (fig. 68). The two white ceiling
lights not controlled remotely are
located one in the third incandescent
light fixture from the rear of the
trailer-mounted director station, and
one in the fifth incandescent light
fixture., These two lights are extin-
guished during remote opersiion.

13
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Location

Key to
fig. 68

Control or indicator

Tyre

Function

Entrance door frame
{fig. 68).

Ceiling (fig. 68).

BLACKOUT OVER-
RIDE switch.

Trailer door interlock
switeh.

Early warning plotting
board light knob

Early warning plotting
board light switch

Toggle {two-
position, with
guard).

Microswiteh ... .

Rotary . .. . ..

Toggle (two-
position).

When set to the OFF position, causes
all the white incandescent ceiling
lights to extinguish, and all blue
blackout ceiling lights to illuminate
when the door of the trailer-mounted
director station is opened.

When set to the ON position, causes
white incandescent ceiling lights and
blue blackout ceiling lights to be un-
affected by opening and closing of
door of trailer-mounted director sta-
tion.

Operates when door of trailer-mounted
director station 1is open, causing
white incandescent ceiling lights to
extinguish and blue blackout ceiling
lights to  illuminate, provided
BLACKOUT OVERRIDE switch {F,
fig. 68) is set to the OFF position.

When turned counterclockwise, reduces
illumination of the early warning
plotting board lights, provided early
warning plotting board light switch
(J) is set to ON.

When set to ON, the two early warning
plotting board lights illuminate.
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Figure 69. Equipment cooling controls and tndicalors.
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Key to Control or Indicator Type Function
fig. 69
A OPERATING INSTRUC- | ... ______ Provides proper instruetions for operation of equip-
TIONS plate. ment cooling system. Insiructions cover damper
settings, filter replacement, and alarms.
B EXHAUST TEMPERATURE |___________._____._.__ Indicates temperature of exhaust air from —20°
meter. to [80° F, in increments of 5°.
C Buzzer switeh________________._ Toggle (two-poaition, When operated, silences the overheat alarm buzzer
spring-loaded to up
position).
D Damper and shutter lever__ _____ Five-position._________ Controls air intake and exhaust of the equipment
cooling system. Lever may be operated from the
CLOSED (pushed in) position to the OFEN
{pulled out) position in increments of one-
quarter.
E QOverheat indieator kight__..__.. Red ___________..... When illuminated, indicates the temperature of the
cooling air has reached 140° F. Extinguishes
when temperature drops below 130° F.
11é6
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Figure 69.1.

RA PD 4671101

Video decoder—conirols and indicalors.

Type

Function

dimmer),
_____ Toggle (two-
position}.

Key to Control or indicator

fig. 68.1

A  POWER PILOT indicator light.___| Red (with
B POWER— switch

When illuminated indicates that 110-volt, 400-cycle ac
power is being applied to the video decoder.

When set to ON position, applies single phase, ]10-volt,
400-cycle ac power to video decoder power transformer
and illuminates the POWER pilot indicator light.

CONFIDENTIAL o
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I Figure 69.2 Personnel heater - controls and indicators - systems 1086 and below.
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Key to
fig. 69.2 Controt or indicator Type Function
A Blower discharpe damper Lever _ ........| When set to HEAT, prepares ignition system and fuel
control pump for operation and directs ventilating air down
through heater.

When set to COOL, disables ignition system and fuel
pump, and directs ventilating air up and through
ceiling duct,

B HEATER fuse indicator Red .. .| When illuminated, indicates associated fuse has blown.

light

C EMERGENCY BLOWER Red ... When illuminated, indicates associated fuse has blown.

fuse indicator light

D EMERGENCY LIGHTS Red ... ... .| When illuminated, indicates associated fuse has blown.

fuse indicator light

E BATTERY CHARGER Red. ... | When illuminated, indicates associated fuse has blown.

fuse indicator light

F AMMETER Monitors the charging or discharging current of the

24-volt storage batteries.

G PRIME switeh ....................] Toggle (two- When set to ON, emergizes fuel pump which supplies
position, fuel to heater until flame switch heats and PRIME
spring- indicator light (M) extinguishes, at which time
lcaded to HEATER switch (H) is set to RUN.
down posi-
tion)

H HEATER switch Toggle (three- | When set to START, energizes heater to establish
position) initial fuel mixture supply and combustion.

When set to RUN, energizes heater to retain fuel mix-
ture supply and combustion for providing burning
gases to heat exchanger.

J QUTPUT switeh ... | Toggle (two- When set to LOW, conditions the normal ventilation
position} blower motor for half-speed operation,

When set to HIGH, conditions the normal ventilation
blower motor for full speed operation.

K - NORMAL VENT BLOWER Toggle (two- When set to ON, applies 208-volt, 3-phase, 400-cycle

switch position} power to normal ventilation blower.

L EMERGENCY VENT Toggle {two- When set to ON, applies 24 volts from storage batteries

BLOWER switch position) to the emergency ventilation blower motor.

M PRIME indicator light. . _ | Red .| When illuminated, indicates fuel pump is energized to

supply fuel to heater for initial combustion.

N HEATER indicator light___ | White ... .| When illuminated, indicates heater is energized for

continuous fuel mixture and combustion.

P EMERGENCY VENT Red | When illuminated, indicates emergency ventilation

BLOWER indicator light

CONFIDENTIAL

blower motor has been energized for operation.
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Key to
fig, 69.2 Control or indicator Type Function
Q NORMAL VENT BLOWER | White ...........| When illuminated, indicates normal ventilation blower
indicator light motor has been energized for operation.
R NORMAL VENT BLOWER | Red .| When illuminated, indicates associated fuse has blown.
fuse indicator lights (3)
3 IGNITION fuse indicator Red ... ... When illuminated, indicates associated fuse has blown.
light
T COMBUSTION BLOWER Red ... ... When illuminated, indicates associated fuse has blown.
fuse indicator light
U Blower intake damper Lever ... When set o No. 1 FRESH AIR, opens fresh air port
control and closes return air duct to permit only fresh air to
be delivered to ventilation blower motors.

When set to No. 7T RECIRCULATE, closes fresh air
duct and opens return air duet to permit only air
from the return air duct to be delivered to ventilation
blower motors.

When set to one of the intermediate positions, delivers
fresh air and air from return air duct to ventilation
blower motors in proportional amounts, depending on
position of the lever.
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Key to Control or indicator Type Function
fig. 69.3
A Blower discharge damper Lever - - - - | When set to HEAT position, prepares ig-
control nition system and fuel pump for oper-
atien and directs ventilating air down
through heater.

When set to COOL position, disables ig-
nition system and fuel pump from oper-
ation and directs ventilating air up and
through ceiling duct,

B SIREN indicator light - - - - | Red - - - - - When itlluminated, indicates fuse of 24-volt
line to siren is defective,

C LIGHTS indicator light (2)- - | Red - - - - - When illuminated, indicates fuse of trailer
emergency lights is defective,

D HEATER indicator light - - - | Red - - - - - When illuminated, indicates fuse of 24-volt
line from storage batteries to heater
components is defective.

E BATTERY CHARGER indica- | Red - - - - - When either one is illuminated, indicates

tor lights a defective battery charger line fuse.

F AMMETER- - -~ - - - - - -~ « DC- - - - - - Monitors charging or discharging current
of the 24-volt storage batteries.

G RESET switch - - - - - - - - Pushbutton - | When depressed,resets internal time delay
switch to restore heater for operation.

H HEATER switch - - - - - - - Toggle (three-| When set to ON position,energizes heater

position) for operation.

When set to VENT position, energizes
ventilating air blower for direct oper-
ation.

J RESET indicator light - - - - | Amber- - - - | When illuminated, indicates internal time
delay relay energized to stop operation
of heater because of combustion fajlure.

K HEATER indicator light - ~ - | White - - - - | When illuminated, indicates heater has
been energized for operation.

L NORMAL VENT BLOWER Red - - - - - When illuminated, indicates fuse of ven-

indicator lights (3) tilation blower motor is defective.

M COMBUSTION BLOWER in- Red - - - - - When illuminated, indicates fuse of com~

dicator light bustion blower motor is defective.

N Blower intake damper con- Lever - - - - | When set to No. 1 FRESH AIR position,

trol

fresh air port is opened and return air
duct is closed to permit only fresh air
to be delivered to ventilation blower
motgr.,

When set to No. 7 RECIRCULATE posi-
tion, fresh air port is closed and return
air duct is opened to permit only air
from return air duct to be delivered to
ventilating blower motor,

When set to one of the intermediate posi-
tions, fresh air and air from return air
duct are delivered to ventilation blower
mator in proportional amounts, depend-
ing on the intermediate position of the
lever.
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Key to Control or indicator Type Function
fg.

A + 1550 fuse indicator lights (3)__| Red. ______._ When any one is illuminated, indicates that the fuse directly
beneath it has blown (after indicator high voltage is
applied).

B UTILITY fuse indicator light___| Red_________ When illuminated, indicates that the fuse directly beneath
it has blown.

C BLEK LIGHT fuse indicator light_| Red. . ... __ When illuminated, indicates that the fuse directly beneath
it has blown.

D SBIG B8YS fuse indicator light____| Red._ . _.__.. When illuminated, indicates that the fuse directly beneath
it has blown. ’

E ACQ HIGH VOLTS fuse indi- | Red_________ When any one is illuminated, indicates that the fuse directly

cator lights (3). beneath it has blown.

F RECORD fuse indicator light___| Red._.._____. When illuminated, indicates that the fuse directly beneath
it has blown.

G EQPT VENT fuse indicator | Red___._____ When any one is illuminated, indicates that the fuse directly

lights (3). beneath it has blown,

H FILAMENTS—ACQ fuse in- | Red._.______ When illaminated, indicates that the fuse directly beneath

dicator light. it has blown.

J FILAMENTS—CONBOLEfuse | Red_________ When illuminated, indicates that the fuse directly beneath

indicator light. it has blown.

K AZIMUTH DRIVE MOTOR | Red. ... _..._| When any one is illuminated, indicates that the fuse directly

fuse indicator lights {3), beneath it has blown.

L RECTIFIERS—FIL fuse indi- | Red_________ When illuminated, indicates that the fuse directly beneath

cator light. it has blown.

M RECTIFIERS—BIAS fuse in- | Red. ... _.___ When illuminated, indicates that the fuse directly beneath

dicator light. it has blown.

N RECTIFIERS——320v fusein- | Red......__. When illuminated, indicates that the fuse directly beneath

dicator light. it has blown.

P RECTIFIERS—+320v fusein- | Red__.______ When illuminated, indicates that the fuse directly beneath

dicator light. it has blown.

Q RECTIFIERS—+270v fusein- | Red...._____ When illuminated, indicates that the fuse direetly beneath

dicator light. it has blown.

R RECTIFIERS—IND HV fuse { Red_.______. When illuminated, indicates that the fuse directly beneath

indicator light. it has blown.

) ACQ POWER fuse indicator | Red. .. ._____ When any one is illuminated, indicates that the fuse direcily

lights (3). beneath it has blown.

T TRACK TRANSMITTER | Red _______. When illuminatéd, indicates that filament power is being

FILAMENTS indicator light. applied to the missile-tracking and target-tracking radar
transmitter systems.

U | LINE VOLTS meter. __.__ ... .|eceoeoeoooon. Indicates the magnitude of each phase of the three-phuse
input line voltage as selected by the position of the PHASE
switch (W, fig. 70). Meter scale is graduated from € to
150 volts in increments of 5 volts.

v TRACK TRANSMITTER | Toggle (two- | When turned to the on (up) position, energizes Slament cir-

FILAMENTS switch. position). cuits in both the missile- and target-tracking radar trans-
mitter systems, and illuminates TRACK TRANSMITTER
FILAMENTS indicator light (T, fig. 70).
W PHASE switeh_______________ Rotury (three-| When set, its position determines which phase (A, B, or C)
position). of line voltage is monitored on LINE VOLTS meter (U,
fig. 70).
118
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Keay Control or indieator Type Funetion
X ADJUST PHASE C knoh Rotary When turned, adjusts the magnitude of phase C of the input
line voltage as indicated on LINE VOLTS meter (U, fig.
70).
Y HIGH VOLTS—ON indicator | Red When illuminated, indicates that high voltage is being ap-
light plied to the transmitter system of the acquisition radar
system.
Z HIGH VOLTS—READY in- | Green When illuminated, indicates that high voltage may be ap-
dicator light plied to the transmitter systemn of the acquisition radar
system.
AA HIGH VOLTS—HOT indi- Amber When illuminated, indicates that filaments of the high-volt-
cator light age circieits of the transmitter system of the acquisition
radar system are hot.

BB HIGH VOLTS—PREHEAT White When illuminated, indicates that filament voltage is being

indicator light applied to entire acquixilion radar system. This light
retmains on for 5 minutes, which is necessary time for
filaments to properly heat.

CC RADAR TRAILER fuse in- Red When any one is illuminated, indicates that the fuse directly

dicator lights {3} beneath it is blown,

DD ACQUISITION POWER Toggle (two- When set to the ON position, applies primary power to ac-

switch position, quisition radar system and illuminates INTLK indicator
heavy light (LL, fig. 70) immediately; illuminates HIGH
duty) VOLTS—PREHEAT indicator light (BB, fig. 70) within
5 seconds; illuminates PLATE VOLTS—READY indica-
tor light (KK, fig. 70) within 20 to 24 seconds.

EE INTLEK OVERRIDE switch Toggle (two- When operated to right position, causes all interlock switches
position, of director station group, battery control console, and
spring- trailer mounted director station which are associated with
loaded to the acquisition radar low-voltage system, to be electrically
left posi- bypassed.
tion)

FF ANT BLOWER fuse indica- Red When any one is illuminated, indicates that the fuse directly

tor lights (3) beneath it has blown.

GG MAIN POWER switch Toggle (two- When set to the ON position, performs the following functions:
position, a. Makes three-phase power available to the acquisition
heavy radar and computer system,
duty) b. Supplies power to the recorder group (A, fig. 16), per-

sonnel heater, equipment cooling cabinet assembly,
trailer lighting equipment (A, fig. 30), and 110-volt
ac outleis (A, B, fig. 16}, in the trailer mounted
director station.

¢. Supplies power to personnel heater (A, fig. 31), trailer
lighting equipment (fig. 38), and 110-volt ac outlets
(A, B, fig. 31) in the trailer mounted tracking station.

d. Supplies power to the 110-volt ae outleis on the missite
and target track antenna-receiver-transmitter groups.

¢. Illuminates all ivory tactical control-indicator lights in
the trailer mounted director station and the trailer
mounted tracking station.

HH | PLATE VOLTS—ON indica- | White When illuminated, indicates plate voltage is being applied

tor light to all circuits of the mcquisition radar system except the
high voltage circuits.

JJ PLATE VOLTS switch Toggle {two- When turned to the on (up)} position, performs the following

Figure 70 (U).

position}

functions:

a. Applies plate voltage to all circuits of the acquisition
radar system except the high voltage circuits of the
magnetron,

Acquisition power conirol panel—fronl panel—controls and indicators—legend—continued.
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Eey

Control or indicator

Type

Function

JJ
{cont)

KK

LL

MM

NN

PP

PLATE VOLTS—-READY
indicator light

INTLK indicator light

VOLTS CHECK switch
BATTLE SHORT switch

VOLTS CHECK meter

Amber

Blue

Rotary (12-
position)

Topgle {two-
position,
with
guard)

b Illuminates PLATE VOLTS—ON indicator light (HH,
fig. 70) and extinguishea PLATE VOLTS—READY
indicator light (KK, fig. 70). .

e. Also illuminates HIGH VOLTS—READY indicator
light (Z, fig. 70), and MAGNETRON—READY in-
dicator light (PP, fiz. 82) on the acquisition control-
indicator (fig. 24} on the battery control console,
provided filament voltage has been applied to the
magnetron high voltage circuits for 5 minutes.

When illuminated, indicates that plate voltage may be ap-
plied to all cireuits of the acquisition radar system except
the transmitter circuits.

‘When illuminated, indicates that aequisition radar system
interlock cireuit is clozed.

When extinguished, indicates interlock ecireuit is open or
that high voltage is being applied to the transmitter sys-
temn of the aequisition radar system.

‘When set to any one of its 12 positions, except the OFF posi-
tion, switches the acquisition low voltage power supply
output, indicated by the switch setting, to VOLTS CHECK
meter (PP, fig. 70) for checking purposes,

When turned to the on (up) position, causes the interlock
circuits and delay timers in the acquisition radar system
to be electrically bypassed.

Indicates the amplitude of the acquisition low voltage power
supply output selected by the VOLTS CHECK switch
(MM, fig. 70}. Scale is graduated in quarter segments,

Figure 70 (U). Acquisition power conlrol panel—front panel—controls and indicators—Ilegend—continued.
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Figure 71 (U). Aecquisition power control panel—behind panel controls.
Key to
fig. 7 Control Type Funetion
A ACQ MOTORS switch ...........] Toggle {(two- When set to the ON position, energizes the motors and
position, blowers in the acquisition antenna-receiver-transmit-
heavy duty} ter group.
B EQPT VENT switch . ... Toggle (two- When turned to the on (up) position, energizes the
position) equipment cooling system in the trailer-mounted
director station.
c! VOLTS ADJ switech._____.....] Toggle (two- When set to IN position, allows operator to make line

position}

volts adjustments in both the director station and the
trailer-mounted tracking station.
When set to the OUT position, allows operator to make
line volts adjustments only from the tracking station.
Note. The VOLTS ADJ awitch is locked in the OUT position

for single engine-driven generator operation and locked in the IN
poeition for normal operation.

' UUsed only in systems 1097 and above.

CONFIDENTIAL -m



T™ 9-1430-250-10

122

CONFIDENTIAL ™

Figure 71.1 (Deleted)

CONFIDENTIAL

dified Handling
Authorized

C5



C4 CONFIDENTIAL Vodified Handling TM 9-1430-250-10

L A TR IR T SRR S B S SRR A S =
b e AR AN . < i 3
= g T X '.‘v-";’,u._' P (A% "J‘ o At .. oo
| Dl ) _1“;“'_ e l -

Figure 72, Multichannel data recorder - controls and indicators.
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Key to Control or indicator Type Function
flg. 72

A Direct trace monitoring sereen_ _| Viewing_____. Provides means for continuous visual monitoring of trace
signals to verify that all recording channels are operating.

B RECORD NUMBER counter. .| . .._._...... At start of each record indicates number which will be re-
corded on recording paper. After approximately 3
seconds, counter is automatically advanced to next con-
secutive number which will be recorded on recording paper
at beginning of next record.

¢ GALVANOMETER ZERO | Pushbutton...| When depressed, removes all input signals from the recording

awitch. channel, and records a zero mark on the recording paper.

D POWER—400~indicator light__{ Red__________ When illuminated, indicates 120-volt, 400-cycle power is
available at input of multichannel data recorder.

E POWER—D. C. indicator light | Red-___._.___ When illuminated, indicates 28-volt de power is available at
input of multichannel data recorder.

F LAMP FAILURE—T indicator | Red__________ When illuminated, indicates failure of the timer lamp inside

light. the multichannel data recorder.

G LAMP FAILURE—1 indicator | Red_____.__.._ When illuminated, indicates failure of the galvanometer

light. lamp 1 inside the multichanne] data recorder.

H LAMP FAILURE—2 indicator | Red________.. When illuminated, indicates failure of the galvanometer

light. lamp 2 inside the multichannel data recorder.

J VIEW indicator light ____.____. Red____.____. When illuminated, indicates that the RECORD-VIEW
switeh (K, fiz. 72} is in the VIEW position, and that the
shutter (Q, fig. 72} ean ve opened to permit viewing of the
galvanometer traces,

K RECORD-VIEW switeh_____.. Rotary (two- | When set to the RECORD position, conditions multi-

position). channel data recorder for recording data.
When set to the VIEW position, permits the shutter (Q, fig.
72) to be opened to permit viewing of galvanometer
traces, and deenergizes chart drive motors.

L MOTOR ON indicator light . ___{ Red_____.____. When illuminated, indicates that chart drive motor is
energized.

M Shutter knob.. ... ... ... i When rotated, opens shutter to permit viewing of the
galvanometer traces.

N OPERATE-TEST switch______. Toggle (two- | When set to the OPERATE position, causes multichannel

podition). data recorder to become energized when the equipment
status switch (U, 1, fig. 78) on the tactical contrel-
indicator is get 1o the RED position and a target has been
designated.
When set to the TEST position, energizes multichannel data
recorder.

P Release buttons__ . ____________ Slide_________ When actuated, permits opening of associated take-up drum
aceess door and supply drum access door.

Q Bhukter. &l . olo . d e alems e e e g When opened, permits viewing of galvanometer traces.

R Film footage counter___________ Dial_________ Automatically indicates number of feet of recording paper

CONFIDENTIAL

remaining in supply drum, provided that dial was properly
set when multichannel data recorder was loaded.
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Key to Control or indleator Type Function
fg. 72
Supply drom ageess. ... ___. Door..... .. When opened, provides aceess to supply drum.

T Galvanometer bank acecess__.___. Door_...._.__ When opened, provides accese to galvanometer bank.

U Latches. . oo __..... Slide_.___.__.| When actuated, permits take-up drum, supply drum and all
associated equipment to open downward to allow access to
rear internal equipment of the multichannel data recorder
(fig. 23).

v Lateh . .. aaa.. Slide._.._____ When actuated, permits opening of galvanometer bank
access door.

b. Indicator ILights of the Fuse and Control
Panel. Indicator lights of the fuse and control
panel (fig. 23) associated with the multichannel
date recorder are shown on figure 73 and de-
scribed in the associated legend. Controls and
indicators on the fuse and control panel associated
with the voice communication system are de-
scribed in TM 9-1400-251-12.

71. Operating Controls and Indicators of the
Battery Control Console

Controls and indicators of the battery-control
console (A, fig. 16) used by operating personnel are
on the horizontal plotting board (fig. 24), the
upper right frame, the battery signal panel-
indicator, the tactical control-indicator, the target
designate control-indicator, the PFI, the precision
indicator, and the acquisition control-indicator.
The controls and indicators on each of the above
assemblies are described in ¢ through & below.

a. Horizontal Plotting Board. Controls and
indicators of the horizontal plotting board are
shown on figure 74 and described in the associated
legend.

b. Controls and Indicators on the Upper Right
Frame of the Battery Control Console. 'The controls
and indicators of the upper right frame (fig. 24) of
the battery control console are all front panel,
except for one control behind panel. These are
discusszed in (1) and (2) below, respectively.

124

(1} Controls and indicators on the front of
the upper right frame of the battery
control console are shown on figure 75
and described in the associated legend.

(2) The behind-panel control on the upper
right frame (fig. 24) of the battery control
console used by operating personnel is
shown on figure 76 and described in the
associated legend.

¢. Controls and Indicators of the Battery Signal
Panel-Indicator. Controls and indicators of the
battery signal panel-indicator (fig. 24) of the
battery control console are shown on figure 77,
and described in the associated legend.

d. Control and Indicators of the Tactical Conirol-
Indicator. Controls and indicators of the tactical
control-indicator (fig. 24) on the battery-control
console are shown on figure 78, and described in
the associated legend.

e. Controls and Indicators of the Target Designate
Control Indicator. Controls and indicators of the
target designate control-indicator (fig. 24) on the
battery-control console (A, fig. 16) are shown on
figure 79 and described in the associated legend.

f. Controls and Indicators of the PPI. Controls
and indicators of the PPI (fig. 24) on the battery-
control console (A, fig. 16) used by operating per-
sonnel are shown on figure 80 and described in the
associated legend.
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Koy Control or indicator

Type Function

A REC ON indieator light

Amber

END OF PAPER indicator light | Red

When illuminated, indicates that the chart drive motor of
the multichannel data recorder is energized.

When illuminated, indieates that 25 feet or less of recording
paper remains in the supply drum (fig. 23).

Figure 78 (U).

Fuse and conirol panel—indicalor lighis.
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Figure 74. (CMHA). Horizontal ploiling board—controls end indicalors.
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Eey Control or indicator Type Function
A Left TARGET indicator sign When illuminated, indicates target position information is
being plotted by the left recorder pen.
B Right TARGET indicator sign When illuminated, indicates target position information is
being plotted by the right recorder pen.
C | Window release Pushbutton When depressed, releases the horizontal plotting board
window latch.
D Right MISSILE indicator sign When illuminated, indicates missile position information is
being plotted by the right recorder pen.
E Left MISSILE indicator sign When illuminated, indicates missile position information is
being plotted by the left recorder pen.
F EJECT TRAINER indicator | Blue When illuminated, indicates that radar signal-simulator 15D2
light is cabled to the trailer mounted director station, the trailer
mounted tracking station or both,
When extinguished, indicates that the simulator is not
cabled to either trailer.
G EJECT TRAINER switch Pushbutton When depressed, actuates eircuits that disconnect radar

signal-simulator 15D2 from the trailer mounted director
station and the trailer mounted tracking station.

Pigure 74 (U). Horizontal ploiting board—conirols and indicalors—legend.

CONFIDENTIAL
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Key Control or lndleator Type Punction
A Equipment status indicator
light ......coviiimnvnninnn White ...... When illuminated, indicates that white equipment status
prevails.
B Equipment status indicator
ight . ..ioieviiniiinnn, Yellow ..... When illuminated, indicatea that yellow equipment status
prevails,

C Equipment status indicator

light .....ovviiinnnnnnnes Blue ....... When illuminated, indicates that blue equipment status
prevaily,

D Equipment status indicator

light .......ceeieeiiaa.. Red ........ When illuminated, indicates that red equipment statuos
prevails.

E Loudspenker ..........0xvu0e Dynamie ... | Provides an audible indication when a target return signal
appears on the PPI within the preselected sector cen-
tered about the steerable azimuth line (fig. 114). The
range and azimuth represented by the sector should be
set in accordance with TM 9-1430-251-20. The video
alarm circuits have been removed in sclected systems
incorporating the auxiliary acquisition redar (AAR),
and the loudspeaker has no functional purpose.

F Window release......... e Pushbutton . { When depressed, release the altitude plotiing board win-
dow latch.

Figure 75 (U). Battery conirol console——partial view—upper right frame controls and indicatore—partial.
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Figure 76. Batlery conlrol console—partial view—upper right frame behind panel—controle—partial.
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Eey to
fig. 76 Contrel or indicator Type Punction
A Video alarm volume control When turned, adjust the volume of the video alarm cir-

knob ..., Rotary ..... cuit. The video alarm cirenits have been removed in
selected systems incorporating the auxiliary aequisition
radar {AAR).

Battery control console——partinal view—upper right frame behind penel-—controls—partial—legend.
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Figure 77. Battery signal panel-indicator - controls and indicators.
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Key to Control or indicator Type Function

fig. 77

A, 1l MISSION - S8 indicator light |Green - - | When illuminated, indicates that a surface-to—surface
(55) migsion has been selected for the immediate
engagement,

B,1 [MISSION - 5A indicator light |Green - - | When illuminated, indicates that & surface-to-ajir {SA)
mission has been selected for the immediate engage-
ment.,

C,1 MISSICON - LA indicator light |Green - = | When {lluminated, indicates that a surface—to-air low
altitude (LA) mission has been selected for the
immediate engagement,

D,1 | MISSILE - REM - I-HE Green - - [ When {lluminated, indicates that a NIKE-AJAX high

Indicator light, explosive misgile has been gelected by the Army Air
Defense Command Post (AADCP) for the immediate
engagement, .
E, 1 MISSILE - REM - B-HE Green - ~ | When illuminated, indicates that a NIKE-HERCULES
Indicator light. high exploaive missile has been selected by the
Army Alr Defense Command Post {AADCP} for the
immediate engagement.
F,1 MISSILE - REM - B-X§ Dark red When illuminated, indicates that a NIKE-HERCULES
indicator light. small prime warhead missile has been selected by
the Army Air Defense Command Post {AADCP) for
the immediate engagement.

G,1 MISSILE - REM - B-XL Dark red When illuminated, indicates that a NIKE-HERCULES

tndicator light, large prime warhead missile has been selected by
the Army Air Defense Command Post (AADCP) for
the immediate engagement.

H,1 | MIN. BURST ALTITUDE = [-~==-- Indicates the setting of the MIN, BURST ALTITUDE

1000's FEET dial, knob (J, 1, fig. 77). Dial iz graduated from 0 to 30
in increments of 0. 5.

J, 1 MIN, BURST ALTITUDE Rotary Permita selection of the minimum burst altitude at

knob. {with lock)| which a prime warhead missile will detonate.

K1 MISSILES PREPARED meter (- - - ~ — - Indicates the number of missiles prepared by the
launching area for current setting of MISSILES
PREPARED switch (DD, 1, fig. 77). Meter scale ia
graduated from 0 to 16 in increments of 1.

L,1 MISSILE -~ DESIGNATED Green - - | When illuminated, indicates that either the launcher

indicator light. and section from which the misaile is to be fired,
or simulator group OA-1643/M has been designated.

M,1 | MISSILE - READY Green - - | When illuminated, indicates a degree of readiness of

indicator light. the designated missile.

N, 1 MISSILE - TRACKED Green - = | When illuminated, indicates the designated missile is

indicator light. being tracked by the missile tracking radar system,

P, 1 TARGET - FOE indicator Green - ~ | When illuminated, indicates that the depignated target

light. ia hostile,

Q,1 TARGET - DESIGNATED Green - - | When illuminated, indicates that the identified target

indicator light. has been designated to the target-tracking radar
system.

R,1 TARGET - CONFIRMED Green ~ - | When illuminated, indicates the designated target is

indicator light. being zcquired by the target-tracking radar system.

5,1 TARGET - TRACKED Green - - When illuminated, indicates the acquired target is

indicator light. being tracked by the target-tracking radar system.

T,1 | READY TO FIRE indicator Green -~ ~ | When illuminated, indicates that the designated minsile
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may be fired 2t any time.
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Control or Indicator

Function
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1
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®

=

AA, 1

BB, 1

CC, 1

DD, 1

EE, 1

FF, i

GG, 1

HH, 1

FIRE indicator light.._________
LAUNCH indicator light.._....
BURST indieator light________.

NON-MANEUVER
light.

indicator

NON-MANEUVER switeh___._

MULTIPLE TARGET
cator light.

indi-

MULTIPLE TARGET switch_.

MANEUVER indicator light_ . _

MANEUVER switeh. ... __

MISSILE PREPARED ewitch .

LIMITED TARGET DAM-
AGE indicator light.

B-XW-BURST OFFSET awitch.

MISBILE switech_ ______.......

LAUNCHER DATA—RE-
LEASED indicator light.

Pushbutton___

Green..___.__

Pushbutton._._

Rotary (four-
poaition).

Toggle (two-
position).

Rotary (four-
position).

When illaminated, indicatea that the fire order has been
issued.

When illuminated, indicates that the designated missile
has been launched.

When illuminated, indicates that the burst order has been
issued.

When illuminated, indicates that the computer system is
conditioned for a single target that is expected to
maneuver little or none at all.

When depressed, prepares the computer system flor a
gingle target that is expected to maneuver little or none
at all. Illuminates NON-MANEUVER indicator light
(X, 1, fig. 77).

When illuminated, indicates that the computer system is
so conditioned that the tracking information from a
formation is smoothed out and acted upon as single
target information to provide reliable target velocity
information.

When depressed, conditions the computer system so that
the tracking information from a formation ia amoothed
out and acted. upon as single target information to
ptovide reliable target velocity information. Also
flluminates MULTIFLE TARGET indicator light (Z,
1 fig. 77).

When illuminated, indicates that the computer system
is conditioned for a target that is expected to maneuver
evasively.

When depressed, conditions the computer system for &
target that ia expected to maneuver evasively. Also
illuminates MANEUVER indicator light (BB, 1,
fig. T1).

When set, the number of prepared missiles of the type
indicated by its position is indicated on the MISSILES
PREPARED meter {K, 1, fig. 77).

When illuminated, indicates that the designated target
in located such a distance below the minimum burst
altitude that the full burst effect from a prime warhead
missile cannot be obtained.

When set to OUT position, disables the normal burat-offset
circuits of the computer system and ¢suses the missile
prime warhead to detonate direcily on or a short
distance from the target.

When set to IN position, detonates the missile prime
warhead at a distance from the target as determined by
the burst-offaet circuits of the computer system.

Permits selection of the type missile (I-HE, B-HE,
B-X8, or B-XL) to be used for a particular engagement.

When illuminated, indicates that the miasion and missile
information, established by the setting of the MISSION
switch (LL, 1, fig. 770 aud the MISSILE switch
(GG, 1, fig. 77, has been released to the launching
area.
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Key%o fig. Control or indicator Type Funetion
44,1 LAUNCHER DATA switch.___| Pushbutton.__| When depressed, releases the mission and missile infor-
mation established by the setting of the MISSION
switch (LL of 1, fig. 77) and the MISSILE switch
(GG, 1, fig. 77) to the launching mrea. Illuminates
LAUNCHER DATA—RELEASED indicator light
(HH, 1, fig. 77).
KK, 1 | LAUNCHER DATA--NOT | Ivory________ When illuminated, indicates that no missile or mission
RELEASED indicator light. data has been releaged to the launching ares.
LL, 1 | MISSION awiteh__._________._ thm(twl’ermits selection of the type mission (88, surface-to-
-position push- surface; SA, surface-to-air; or LA, surface-to-air low
3 to=turn- to 88) sltitude) for a particular engagement.
A2 MISSILE—BTRY—I-HE indi- | Green.._____. hen illuminated, indicates that a NIKE-AJAX high
eator light. explosive missile has been selected by the battery for the
immediate engagement,
B, 2 MISSILE—BTRY—B-HE in- | Green__.___.__ When illuminated, indicates that a NIKE-HERCULES
dicator light. high explosive missile has been selected by the battery
for the immediate engagement.
C, 2 MISSILE—BTRY—B-X8 in- | Dark red_____ When illuminated, indicates that a NIKE-HERCULES
dicator light. small prime warhead missile has heen selected by the
battery for the immediate engagement,
D 2 MISBSILE—BTRY—B-XL in- | Dark red__. _. When illuminzted, indicates that a NIKE-HERBULES
dieator light. large prime warhead missilé has been selected by the
battery for the immediate engagement.
E 2 MISSILE—DESIGNATED in- | Ivory. .___... When illuminated, indicstes that neither the launcher and
dieator light. section from which the missile is to be fired, nor the
flight simulator group has been designated.
F 2 MISSILE—READY indieator | Ivory._.______ When illuminated, indicates that the designated missile
light. or flight simulator group is not ready to be tracked.
G, 2 MISSILE—TRACKED indica- | Ivory..______ When illuminated, indicates that neither a missile nor the
tor light. flight simulator group is being tracked by the missile
tracking radar system.
H. 2 TARGET—FOE indicator light_| Ivory_____.__ When iltuminated, indicates that no target has currently
been identified as hostile.
4.2 TARGET—DESIGNATED in- | Ivory__.__._.. When illuminated, indicates that no target has been
dicator light. designated to the target-tracking radar system.
K 2 TARGET—CONFIRMED in- | Ivory.__.____ When illuminated, indicates that no target has been
dicator light. acquired by the target-tracking radar system.
1.2 TARGET—-TRACKED indi- | Ivery___.___. When illuminated, indicates that no target is currently
cator light. being tracked by the target-tracking radar system.
M, 2 READY TO FIRE indicator | Ivory. ______._ When illuminated, indicates that the events necessary to
light. be performed prior to firing have not taken place.
N, 2 FIRE indicator light___________ Ivory..______ When illuminated, indicates that the fire order has not
been izssued.
P 2 LAUNCH indicator light.._____ Ivory. .. _.... When illuminsted, indicates that n missile has not been
launched for the current engagement.
Q2 BURST indicator light__._ ... __._ Ivory_______. When illuminated, indicates that no burst order has been
issued.
134
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Figure 78 (CMHA). Tactical control-indicator—controls and indicators. (7).
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REMOTE indicator light

HOLD FIRE indicator light

CEASE FIRE indieator light

TARGET GROUND SPEED
meter

PRESENT TARGET
ALTITUDE meter

MISSILE SPEED meter
PLOTTING LIGHTS—
HORIZONTAL knob
PLOTTING LIGHTS—-
ALTITUDE knob
SIGNAL LIGHTS knob

CEILING LIGHTS switch

Yellow

Dark red

White

Rotary
Rotary

Rotary

Toggle (two-
position)

When illuminated, indicates that a command or information
is being transmitted from the Army Air Defense Com-
mand Post (AADCP} to the particular NIKE-HER-
CULES S8ystem.

When illuminated, indicates that the Army Air Defense
Command Post (AADCP) has transmitted a hold-fire
command to the particular NIKE-HERCULES System.

When illuminated, indicates that the Army Air Defense
Command Post (AADCP) has transmitted a cease-fire
command to the particular NIKE-HERCULES System.

Indicates the ground speed of the tracked target. Secale is
graduated from 0 to 1500 knots, in increments of 100 knots.

Indicates present altitude of the target being tracked and
provides an additional method of correlating target being
tracked with the target designated by FUIF.

Indicates the ground speed of the missile.

When rotated, adjusts the intensity of the illuminating
lights of the horizontal plotting board (fig. 24).

When rotated, adjusts the intensity of the illuminating
lights of the altitude plotting board (fig. 24).

When turned, adjusts illumination of the indicator lights
listed in a and b below.

a. Adjusts the intensity of all indicator lights on the battery
signal panel-indicator (fig. 24) except those listed in (1)
through (4) below.

(1) MISSILE—REM—B-XS indicator light (F, 1, fig. 77).

(2) MISSILE—REM—B-XL indicator light (G, 1, fig. 77).

{3) MISSILE—BTRY—B-XS indicator lght (C, 2, fig.
T7).

{4) MISSILE—BTRY—B-XL indicator light (D, 2, fig.
T

b. Adjusts the intensity of all indicator lights on the tactical
control-indicator (fig. 24) except those listed in (1) through
(8) below.

(1) COMPUTER —OVERLOAD indicator light (N, 1,
fig. 78).

(2) COMPUTER—TEST indicator light (P, 1, fig. 78).

(3) GYRO LIMIT indicator light (Q, 1, fig. 78).

When set to the BRIGHT position, illuminates white in-
candescent ceiling lights at full brilliance provided CEIL~
ING LIGHTS switch (E, fig. 68) on trailer door light panel
(fig. 68) is set to the REMOTE position.

When set to the DIM position, permits brillianee of white
incandescent ceiling lights to be controlled by CEILING
LIGHTS knob (A, fig. 68) on the tactical control-indicator
{fig. €8), provided CEILING LIGHTS switch (E, fig. 68),
on the trailer door light panel (fig. 68) is set to the REMOTE
position.

Figure 78 (CMHA). Taclical conlrol-indicator—eontrols and indicators—legend. (7).
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Eey Control or indicator Type Funetion

L1 GYRO AZIMUTH indicator Dial Indicates the gyro azimuth (Ag) angle of the predicted
intercept point from 0 to 6400 mils in increments of 50
mils.

M,1 | CEILING LIGHT knob Rotary When turned, adjusts the brilliance of the white incan-

FPigure 78 (CMHA).

ZIh- 762 O - &6 - 14

descent ceiling lights provided CEILING LIGHTS switch
(B, fig. 68) on the tactical control-indicator (fig. 68) is set
to DIM position, and the CEILING LIGHTS switch (E,
fig. 68) on the trailer door light panel (fig. 68) is set to

REMOTE position.

Tactical control-indicator—conirols and indicalors—legend—continued.
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Key to

hig. 78 Control or indicator Type Function

N, 1 COMPUTER—OVERLOCAD | Amber ... .| When illuminated or flickering, indicates that one or

indicator light. more of the computing amplifiers of the computer
system is unbalanced.

P, 1 COMPUTER—TEST Red ...................| When illuminated, indicates the computer system is not

indicator light. in action condition.

Q1 GYRO LIMIT indicator light | Red ... _.......|] When illuminated, indicates that the computer system
has caleulated a turn angle for the missile, that ex-
ceeds the gyro limits of the roll-amount gyro in the
missile,

R, 1 SIREN switeh ... ... .| Pushbutton _.__| When depressed, energizes the siren on the trailer-
mounted director station.

81 FRIEND switch . | Toggle (two- When operated to the on {up) position, causes the mis-

position, sile-tracking radar system to stop tracking the missile

‘spring- in flight and return to the next designated missile or

loaded to flight simulator group and also causes the engage-

down posi- ment sequence (foe to burst) for the immediate target

tion, with to stop, and the NIKE-HERCULES System to re-

guard). turn to a detection condition. Extinguishes the green
TARGET—FOE indicator light (P, 1, fig. 77) cn the
battery signal panel-indicator (fig. 24), and illumi-
nates the ivory TARGET—FOE indicator light (H,
2, fig. 7).

T, 1 BURST switeh ... . ........| Toggle (two- When operated to the on (up) position, causes the com-

position, puter to issue a burst order.

spring-

loaded to

down posi-

tion, with

guard).

U1 Equipment status switch ......_| Rotary (four- Performs functions as outlined in a through e below:

position}, a. Provides means for selecting WHITE, YELLOW,

CONFIDENTIAL

BLUE, or RED status for the NIKE-HER-
CULES System.

4. Illuminates corresponding colored equipment
status indicator light on the upper right frame
{fig. 24) of the battery control console, and the
corresponding colored equipment status indi-
cator light on the middle access door of the
target radar control console (fig. 34).

¢. Causes a gong to sound in the trailer-mounted
tracking station whenever the poaition of the
switch is changed.

d. When set to RED position, causes multichannel
data recorder (fig. 23) to begin automatic
operation provided a target has been designated.

¢. When set to YELLOW, BLUE, or RED position,
establishes command and technical hot loop tele-
phone circuits. Refer to TM 8-1400-251-12.
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Key to

fig. 78 Control or indicator Type Function

v, 1 FIRE switch ... | Toggle (two- When operated to the on {up) position, causes the fire

position, order to be issued.
spring-
loaded to
down posi-
tion, with
guard).
w1 MIN BURST ALT OVER- Toggle (two- When operated to the on (up) position, cancels the alti-
RIDE switch. position, tude restriction set by the computer’s minimum burst
with guard). altitude circuitry to allow prime warhead missiles to
burst below the minimum altitude requirements.

X1 MANY switch ... | Pushbutton .| When depressed, causes a signal to be sent to the Army
Air Defense Command Post (AADCP) indicating
that the target consists of more than five aircrafi.
Also illuminates the MANY indicutor light (Y, 1,
fig. 78).

Y, 1 MANY indicator light...._____._ | Blue ... When illuminated, indicates that the Army Air Defense
Command Post (AADCP) has been informed that the
target consists of more than five aircraft.

Z 1 KILL switch ........_.._.__._.....| Pushbutton ____| When depressed, indicates to AADCP that the missile
has completed a successful mission.

A, 2 LOCAL indicator light ......| Green .. . ______ When illuminated, indicates that a signal has been sent
to the Army Air Defense Command Post (AADCP)
indicating that operating sequence and events for the
current engagement will originate from the particu-
lar NIKE-HERCULES System.

B, 2 LOCAL switeh ............| Pushbutton __| When depressed, causes a signal to be sent to the Army
Air Defense Command Post (AADCP) indicating
that operating sequence and events for the eurrent
engagement will originate from the particular NIKE-
HERCULES System.

C, 2 ACKNOW switch ... .. Pushbutton _ . When depressed, causes a signal to be sent to the Army
Air Defense Command Post (AADCP) indicating
that the last received signal from the AADCP is
acknowledged. Also silences a buzzer which sounds
upon receipt of a signal from the AADCP.

D, 2 OUT OF ACTION switch ......] Pushbutton .....] When depressed, causes a signal to be sent to the Army
Air Defense Command Post (AADCP) indicating
that the particular NIKE-HERCULES System is in-
cdpable of normal action until further notice. Illumi-
nates OUT OF ACTION indicator light {E, 2, fig. 78).

E 2 OUT OF ACTION indicator Yellow ............] When illuminated, indicates that the particular NIKE-

light. HERCULES BSystem is incapable of normal action
until further notice.

F, 2 PEN INTERCHANGE Toggle (two- When operated to the on (up) position and released,

switch, position, causes recorder pens of horizontal plotting board to
spring- interchange the data they are currently plotting, pro-
loaded to vided the COMPUTER CONDITION switch (PP,
down posi- fig. B4) on the computer control-panel (fig. 28) is =et
tion}. to PRELAUNCH & INITIAL TURN position, and
the plotting board condition switch (G, 2, fig. 78) is
in any position except REF MARK position or

STANDBY position.
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Key to
fig. 18

Control or indicator

Type

Function

G2

5,2

P2

Q,2

8,2

Plotting board condition switch

PEN LIFT switch_............. ...

INEFFECTIVE indicator
light.

INEFFECTIVE switch.. .

FEW switeh ___....ooovii !

EFFECTIVE switeh ... |

EFFECTIVE indicator light ]

ONE switch

Rotary {five-
position),

Toggle (two-
position,
spring-
loaded to
down posi-
tion).

Blue ... ...

Pushbutton.

Pushbutton..

Pushbutton .

Blue ...

Pushbutton...

Blue

ONE indicator light ......

FEW indicator light ...

Blue

VALIDITY switch ...

Pushbutton

Permits selection of mode of operation (REF MARK;
STANDBY; OPERATE; FLOT; TEST) to be per-
formed by horizontal plotting board and altitude
plotting board.

When depressed, if plotting board condition switch (G,
2, fig. 78) is set to PLOT position, and recorder pens
are down, canses recorder pens to lift from plotting
surfaces of horizontal plotting board and altitude
plotting board.

When illuminated, indicates that the Army Air Defense
Command Post (AADCP) has been informed that the
engagement against the designated target was un-
successful,

When depressed, causes a signal to be sent to the Army
Air Defense Command Post (AADCP) indicating
that the engagement against the designated target
was unsuccessful. Also illuminates INEFFECTIVE
indicator light (J, 2, fig. 78).

When depressed, causes a signal to be sent to the Army
Aijr Defense Command Post (AADCP) indicating
that the target consists of two to five aircraft. Also
illuminates FEW indicator light (R, 2, fiz. 78).

‘When depressed, causes a signal to be sent to the Army
Air Defense Command Post (AADCP) indicating
that the engagement against the desipnated target
was successful. Also illuminates EFFECTIVE indi-
cator lipht (N, 2, fig. 78).

When illuminated, indicates that the Army Air Defense
Command Post {AADCP) has been informed that
the engagement againat the designated target was
suceessful.

When depressed, causes a signal to be sent to the Army
Air Defense Command Post (AADCP) indicating
that the target consists of a single aircraft. Also
illuminates ONE indicator light (Q, 2, fig. 78).

When illuminated, indicates that the Army Air Defense
Command Post (AADCP) has been informed that
the target consists of a single aircraft.

‘When illuminated, indicates that the Army Air Defense
Command Post (AADCP) has been informed that
the target consists of two to five aireraft.

When depressed, causes a signal to be sent to the Army
Air Defense Command Post {AADCP) requesting
a verification of the target designation sent from the
AADCP.
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Figure 79. (U). Turget designate control indicator—oontrols and indicators (U ).

Key to
fig, 79 Control or indicator Type Function

A RANGE dial . Indicates in yards the range represented on the PPI
{fig. 24) on the battery control console by the setting
of the acquisition range circle (F, fig. 113). On pro-
duction systems 1049 and up, the dial is graduated
from 0 te 250, representing 0 to 250,000 yards, in in-
crements of 2,000 yards. I
B DESIGNATE-ABANDON Toggle When operated to the DESIGNATE position, ener-
switch, {three- gizes a buzzer in the target radar control console {A,
position, fiz. 31) in the trailer-mounted tracking station,
spring- which indicates that a new target is being desig-
loaded to nated for tracking by the target-tracking radar
center system. Illuminates the green TARGET-DESIG-
position}. NATED indicator light (Q, I, fig. 77) and ex-
tinguishes the ivory TARGET-DESIGNATED in-
dicator light (J, 2, fiz. 77) on the battery signal
panel-indicator (fiz. 24) on the battery control con-
sole. Also illuminates the green DESIGNATE indi-
cator light (A, fig. 92) and extinguishes the ivory
DESIGNATE indicator light (M, fiz. 92) on the
target-track indicator assembly (fig. 34) on the tar-

get radar control console, "
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Control or indicator

Type

Funstion

Range handwheel

Range SLEW switch.__________|

Range MAN-AID switch |

Azimuth switeh ..

Azimuth knob {fine) .|

Azimuth knob (coarse) . . _]

Rotary ...

Toggle {(three-
position,
spring-
loaded to
center
position).

Rotary (two-
positien).

Ring depress __

Rotary (top)__J

Rotary
{bottom)

When operated to ABANDON position, extinguishes
the green TARGET-DESIGNATED indicator light
(Q, 1, fig. 77) and illuminates the ivory TARGET-
DESIGNATED indicator light {J, 2, fiz. 77} on the
battery signal panel-indicator (fig. 24) on the battery-
control console. Also extinguishes the green DESIG-
NATE indicator light (A, fig. 92) and illuminates the
ivory DESIGNATE indicator light (M, fig. 92) on the
target track indicator assembly (fig. 34) on the target
radar control console indicating that the target cur-
rently being tracked is to be abandoned. The abandon
circunits are inoperative from the time a fire command
is initiated until missile burst signal is received.

When rotated, adjusts the position of the acquisition
range circle (I, fig. 113) as displayed on the PPI (fig.
24) on the battery-control console.

When operated, moves the acquisition range circle (F,
fig. 113} on the PPI (fig. 24) on the battery-control
console in or out in range at a more rapid rate than is
provided by rotating the range handwheel (C, fig. 79).

When set to MAN position, permits the acquisition
range circle (F, fig. 113), as displayed on the PPI
(fig. 24} on the battery-control console, to be posi-
tioned in or out in range at a rate directly propor-
tioned to the manual rotation of the range handwheel
(C, fig. 79).

When set to AID position, permits the acquisition range
circle (F, fig. 113), as displayed on the PPI (fig. 24}
on the battery-control console, to continue to move in
or out in range automatically after manual release of
the range handwheel (C, fig. 79). The rate at which
the acquisition range circle moves remains the same
as it was at the time the range handwheel was
released.

When depressed, all existing displays on the PPI (fig.
24} on the battery control console are removed, and
an acquisition range mark (I}, fig. 113) and a steer-
able azimuth line (fig. 114) are displayed.

When turned, permits precision positioning of the ac-
quisition (flashing) azimuth line (A, fig. 115) dis-
played on the precision indicator (fig. 24) and the
acquisition (flashing) azimuth line (E, fig. 113) dis-
played on the PPI (fig. 24) on the battery control
console.

When turned, permits coarse positioning of the acquisi-
tion (flashing) azimuth line (A, fig. 115) displayed on
the precision indicator (fig. 24) and the acquisition
(flashing) azimuth line {E, fig. 113) displayed on the
PPI (fig. 24) on the battery control console,
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Figure 80 (CMHA). PPI (battery control console)—controls and indicators. ),
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Key

Control or indicator

Type

Funection

J‘l.

LIGHTS knob
INTENSITY knob

GAIN knob

EXPANSION POSITION

knob

EXPANSION switch

SYMBOLS awitch

RANGE switch

Azimuth scale

SYMBOL INTENSITY knob

Rotary
Rotary

Rotary

Rotary

Rotary
{two-
position)

Rotary
{four-
position,
spring-
loaded to
center
from
right)

Rotary
{three-
position)

Dial

Rotary

When turned, adjusts the illumination of azimuth scale
(H, fig. 80) on the PPI (fig. 24).

When turned adjusts the intensity of all displays
shown on the face of the PPI scope (fig. 24).

When turned, adjusts the intensity of all displays on
the PPI (fig. 24) except the acquisition (flashing)
azimuth line (E, fig. 113), the rotating radial sweep
(C, fig. 113), and the steerable azimuth line (fig.
114).

When turned, positions the origin of the rotating radial
sweep (C, fig. 113) from 0 to 6400 mils around the
outer edge of the PPI (fig. 24), provided the EX-
PANSION switch (E, fig. 80) is set to the ON posi-
tion. The six positions engraved on the panel are for
reference to aid in positioning the origin of the ro-
tating radial sweep.

When set to ON position, moves the origin of the ro-
tating radial sweep (C, fig. 113) from the center to
the outer edge of the PPI (fig. 24).

When set to OFF position, places the origin of the ro-
tating radial sweep (C, fig. 113) at the center of the
PPI (fig. 24).

When set to OFF position, displays normal acquisition
video only on the PFI (fig. 24).

When set to NORMAL position, displays on the PPI
{fig. 24) normal scquisition video and various sym-
bols (par. 84a) transmitted from the Army Air De-
fense Command Post (AADCP) to the particular
NIKE-HERCULES System.

When operated to BATTS position, removes the vari-
ous symbols (par. 84a) transmitted from the Army
Air Defense Command Post (AADCP) to the par-
ticular NIKE-HERCULES System and normal ac-
quisition video and battery symbols only remain on
the PPI (fig. 24).

When operated to BOTH, displays normal acquisition
video and both FUIF symbols and FUIF battery
symbols simultaneously (par. 130 ¢ and b).

When set, displays on the PPIL (fig. 24) only those tar-
gets and objects within the range determined by the
setting (60,000, 120,000, and 250,000 yards) of the
switch.

Provides a means for determining the azimuth of any
display appearing on the PPI (fiz. 24). Secale is
graduated from 0 t¢ 6400 mils in inerements of 100
mils.

When turned, adjusts brilliance of symbols displayed
on the PPL

1 Applies to ayateme 1307 and above and systema that have MWO ORD Y23-W23 installed.

Figure 80 (CMHA). PPI (battery conirol console)—controls and indicators—legend (U).
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& Controls and Indicators of the Precision Indi-
cator. Controls and indicators of the precision in-
dicator (fig. 24) on the battery coatrol console (A,
fig. 16) used by operating personnel are shown on
figure 81 and described in the associated legend.

b. Controls and Indicators of the Acquisition Con-
trol-Indicator. Controls and indicators of the acqui-
sition control-indicator {(fig. 24) on the battery
control console (A, fig. 16) used by operating per-
sonnel are shown on figure 82 and described in the
associated legend. Control differences in systems
with anti-jam display (AJD) capabilities are shown
on figure 82.1 and described in the associated
legend.

72 (U). Operating Controls and Indicators of
the Computer Power Supply Group
Controls and indicators of the computer power
supply group (B, fig. 16) in the trailer mounted
director station used by operating personnel are on
the computer power control panel (fig. 27). These
controls and indicators are shown on figure 83 and
described in the associated legend.

CONHDEN'"AI_ —Modified Handling c10

Authorized
73 (U). Operating Controls and Indicators of
the Servo Computer Assembly

Controls and indicators of the servo computer
assembly (B, fig. 16) in che trailer mounted direc-
tor station used by operating personnel are on the
computer control-panel, behind the lower compart-
ment doors, and in the upper compartment. These
controls and indicators are discussed in « through ¢
below.

a. Operating Controls and Indicators of the Com-
puter Control-Panel. Controls and indicators of the
computer control-panel (fig. 28) are shown on fig-
ure 84 and described in the associated legend.

b. Indicator Dials Viewed Through Lower Com-
partment Doors of the Serve Computer Assembly.
The indicator dials (fig. 28) viewed through the
lower compartment doors of the servo computer
assembly are shown on figure 85 and described in
the assoctated legend.

¢. Operating Controls and Indicators in the Up-
per Compartment of the Servo Computer Assembly,
Controls and indicators in the upper compartment
{fig. 28) of the servo computer assembly are shown
on figure 86 and described in the associated legend.
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Key to

fig. 81 Control Type Punction
A INTENSITY knob....... ....|Rotary .....] When turned, adjusts the brightness of all displays on
the face of the precision indicator (fig. 115).
GAIN knob..... 2 s S v.....|Rotary ..... | When turned, adjusts the intensity of the entire display
(fig. 116) except the sweep (B, fig. 115} on the pre-
cision indicator (fig. 24) on the battery control con-
sale.
C CONTROL TRANSFER
switch (selected systems
only) ..... tvrriariasseeoree|Toggle ..... | Provided for future use.
D RADAR SELECTED switch
(zelected systems only)..... Toggle .....| When set to the NAR position, selects Nike acpuisition
radar video for display on the PPIs and precision in-
dicators.

When set to the AAR position, selects auxiliary acqui-
gition radar (AAR) video for display on the PPIs and
precision indicators.

When set to either position, causes CHANGE RADAR
indicator light to extinguish.

E CHANGE RADAR indicator Provided for future use.

light (selected systems only) .

Figure 81 (U). Precivion indicator—(battery-control console)—conirols and indicetors—legend.

CONFIDENTIAL
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Acquizition eonirol-indicator—eontrols and indicoiors.
-«

Figure 82 (CMHA).
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Authorized T™ 9-1430-250-10

Contrel or indicator

Type

Function

MAGNETRON meter . .._.__..

NOISE GEN-ON indicator light._

NOISE GEN switch___..._.__.

AFC-HUNT indicator light.._..

AFCawiteho.___ ... __ .. ___..

Frequency switeh. ... ......

CONFIDENTIAL

Rotary {three-
position}.

Togale {two-
position}.
Toggle {three-
position,

spring-
loaded to
center posi-
tion).

Indicates magnitude of average acquisition magnetron
current, magnitude of high voltage applied to acquisi-
tion transmitier system, or magnitude of current of
acquisition high-voitage power supply, as determined
by the position of MAGNETRON switch (RR, fig. 82).
Meter has two scales: the top scale is graduated from
0 to 50 in increments of 2.5; the lower scale is graduated
from 0 to 100 in increments of 5.

When illuminated, indicates that the noise generator test
cireuit is energized.

When set to OFF position, causes the MAG FREQ &
REC NOISE meter (G, fig. 82) to indicate the relative
acquisilion magnetron frequency and deenergizes the
noise generator test circuits.

When set to ADJ position, establishes a noise reference
level on the MAG FREQ & REC NOISE meter (G,
fig. 82) for use when checking and adjusting receiver
noise of the acquisition receiver system, and illuminates
NOISE GEN-ON indicator light (B, fig. 82).

When set to MEAS position, causes MAG FREQ &
REC NOISE meter (G, fig. 82) to present an indication
which may be used to calculate acquisition receiver
noise level, provided a reference level was previously
established.

When illuminated to a steady glow, indicates that the
acquisition automatic frequency control (AFC) cireuit
i searching for the correct intermediate frequency (IF).

When illuminated to a flickering glow, or extinguished,
and strong video appears on the PPI (fig. 24) on the
battery control console, indicates that the acquisition
AFC eircuit is locked on the correct intermediate
frequency (IF).

When illuminated to a flickering glow, and reduced or no
video appears on the PPl (fig. 24}, indicates that the
acquigition automatic frequency control (AFC) eireuit
is locked on the incorrect intermediate frequency (IF).

When turned to the on {up) position, energizes the ac-
quisition automatic frequency control (AFC) circuits,

When operated to the DECREASE FREQ position, de-
creases the frequency of the acquisition magnetron toa
minimum of 3100 megacycles.

When operated to the INCREASE FREQ position, in-
creases the frequeney of the acquisition magnetron to
a maximum of 3500 megacycles.

When released from either the INCREASE FREQ or
DECREASE FREQ position, causes the acquisition
magnetron to operate at the frequency indicated on
the MAG FREQ & REC NOISE meter (G, fig. 82).
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Eey to
fig. 82

Conatrol or indieator

Type

Function

G

Ja
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MAG FREQ & REC NOISE
meter.

AFC-RELEASE switch......

VID ALARM THRESHOLD
knob and switch.,

INT SPR switch.......

IFF-GAIN knob..............

IFF-ON indicator light.......

ANTENNA-AZIMUTH RPM
switch.

............... L

ANTENNA-ELEVATION in-
dicator. ...............

RN R

Pushbutton .

Rotary .....

Toggle (two-
position}. ..

Rotary

“we e

Rotary (four-
position) ..

Indicates the relative acquisition magnetron frequency
when NOISE GEN switch {C, fig. 82} is set to OFF
position.

Indicates a noise reference level for use in determining
acquisition receiver noise level when NOISE GEN
switch {C, fig. 82) iz set to ADJ position.

Provides an indication which may be used to caleulate
acquisition receiver noise level when NOISE GEN
switch (C, fig. 82) is set to MEAS position. Meter is
graduated from 0 to 100 in increments of 5.

When held depressed for 5 seconds, then released, allows
acquisition automatic frequency control (AFC) cirenits
to begin the search cyele for the correct intermediate
frequency (IF) as indicated by illumination of the
AFC-HUNT indicator light (D, fig. 82).

When rotated clockwise from the OFF position toward
the ADJ position, establishes a minimom signal
strength which a target return signal must equal or
exceed in order to cause the loudspeaker (E, fig. 756) to
sound. The video alarm circuits have been removed in
sysiems incorporating the auxiliary acquisition radar
(AAR}), and the VID ALARM THRESHOLD knob
and switch have no functional purpose.

When operated to INT SPR position, adds interference
suppression circuits to acquisition receiver in order to
reduce interfering aignals and noise.

When turned, adjusts the gain of interrogator set
AN/TPX-27 to obtain optimum IFF presentation dis-
playing on the PPI (fiz. 24) on the battery control
console,

When illuminated, indicates that interrogator set AN/
TPX-27 iz energized.

When set to OFF position, canses the acquisition antenna
(fig. 39) not to rotate.

When set to b, 10, or 15 position, causes the acquisition
antenna to rotate at 5, 10, or 15 rpm respectively,
provided the antenna disable switch (A, fig. 108) on the
acquisition antenna-receiver-transmitter group (fig. 39)
is set to the ON position and ACQ MOTORS switch (A,
fig. 71} is set to ON position.

Indicates the relative elevation of the acquisition radar
transmitter beam. Indicator is graduated from 0 to
400 mils in inerements of 50 mils.

CONFIDENTIAL
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c4
Key to Control or indicator Type Function
fig, 82
P ANTENNA-ELEVATION scan | Toggle (three-| When operated to and held in the UP po-

switch. position,
spring-
loaded to
center po-
gition in
UP posi-
tion only).

sition, increases the elevation of the
acquisition antenna transmitted beam
to a maximum of 400 mils,

When set to the DOWN/SCAN position,

decreases the elevation of the acquisi-

tion antenna transmitted beam to a
minimum of 0 mils., If allowed to re~

main in the DOWN/SCAN position, the

acquisition antenna transmitted beam
automaticaltly scans between 0 mils
and the upper limit of the prevailing
scan condition.

When released from the UP position, or
when set to the center position from
the DOWN/SCAN position, causes the
elevation of the acquisition antenna
transmitted beam to remain at the
glevation angle indicated on the
ANTENNA-ELEVATION indicator
(N, fig. 82).

CONFIDENTIAL
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Authorized T™ 9-1430~250-10

Control or indicator

Type

Funetion

AA

IFF-CHALLENGE indicator
light.

MODE 1 CODE switch (outer
knob}.

MODE 1 CODE switeh (inner
knob).

MODE 2 CODE switch (outer
knob.)

MODE 2 CODE switeh (inner
knob).

MODE 3 CODE switch (outer
knob).

MODE 3 CODE switeh (inner
knob).

CONFIDENTIAL

211~ 762 O - 66 - 15

IFF-CHALLENGE switch_____

IFF-GTC switeh. _......._.._.

IFF-MODE switeh. .. .....__..

IFF-FOE switeh_ _ ____________

Pushbutton...__

Toggle {two-
position}.

Toggle (three-
position).

Pushbutton.....

Rotary (eight-
position).

Rotary {five-
position).

Rotary {(eight-
position).

Rotary {eight-
position}.

Rotary (eight-
position).

Rotary (eight-
position).

When illuminated, indicates the transmitter output is a
pulse pair at normal power level. When extinguished,
indicates the transmitter output is below normal power
level.

When depressed, causes interrogator set AN/TPX-27 to
interrogate target.

When set to the SHORT position, automatically condi-
tions the receiver circuits of interrogator set AN/TPX-27
circuits so that IFF return signals from targets at rela-
tively close ranges are displayed in proper size on the
PPI (fig. 24) of the battery control console.

When set to the LONG position, sutomatically conditions
the receiver circuits of interrogator set AN/TPX-27 s0- .
that IFF return signels from targets at relatively long
ranges are displayed in proper size on the PPI (fig. 24)
of the battery control console.

When set to position 1, 2, or 3:
¢. Conditiona the videc decoder for either mede 1,

mode 2, or mode 3 operation.
b. Allows for selection of particular code in mode 1,
mode 2, or mode 3 operation.

When depressed, illuminates green TARGET-FOE indi-
cator light (P of 1, fig. 77) and extinguishes ivory
TARGET-FOE indicator light (H of 2, fig. 77) on the
battery control console, indicating that the challenged
target is hostile.

When set to any number between zero (0} and eight (8),
selects the second significant number of the code for
MODE 1 operation.

When set to any number between zere (0) and three (3),
selects the first significant number of the code for
MODE 1 operation. When set to REM position,
transfers control of code settings from the master
remote switching control to a remote point where an
auxiliary remote switching control may be utilized.

When set to any number between zero (0) and eight (8),
selects the second significant number of the code for
MODE 2 operation.

When set to any number between zero (0) and eight (8),
selects the first significant number of the code for
MODE 2 operation,

When set to any number between zero (0) and eight (8),
selects the second significant number of the code for
MODE 3 operation.

When set to any number between zero (0) and eight (8),
selects the first significant number of the code for
MODE 3 operation.
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Key to Control or Indicator Type Function
fig. 82

BB OPERATE-TEST switeh__._.__ Toggle (two- When set to OPERATE position, the coded pulses are sent

position). to the video decoder to determine the identity of the
challenged target. When set to TEST position, the
coded pulses are sent directly to the presentation
system for display on the PPI.

CcC IFF-FRIEND switch_ _____.___ Toggle {(two- When operated to the on (up) position, causes the missile
position, tracking radar systemn to stop tracking the missile in
spring-loaded flight and return to the next designated missile or fight
to down posi- simulator group and also causes the engagement sequence
tion, with {foe to burst) for the immediate target to stop,
guard).

This also causes the green TARGET-FOE
indicator light (P of 1, fig. 77) on the battery signal
panel-indicator (fig. 24) to extinguish, and the ivory
TARGET-FOE indicator light (H2, fig. 77} to illumi-
nate,

| oo IFF-CHOP switch.____.__.._.. Toggle (two- When turned to the on (up} position:
position). a. Produces broken traces of the IFF return signals as
displayed on the PPI {fig. 24) on the battery
control console.

b. Permits B+ power to be applied to the simulator
provided the B4+ ON—LOCAL-REMOTE switch

(F, fig. 109) is set to REMOTE.
EE MTI-MODE switeh . . _________ Rotary (three- When set to OFF position, deenergizes the moving target

IFF

f GG

§ EH

| BRAS

150

MTI-SECTOR ANGLE knob.__

RECEIVER-GAIN knob_____..

RECEIVER-8TC knob._ .. .....

INDHY switch_ ..o ..oo....

position).

Rotary (with
lock).

Rotary_________

Toggle (two-
position).

indieator ‘circuit of the acquisition radar system.

When set to 360° position, causes moving target indieator
(MTI) control to be in effect over the entire PPI pres-
entation,

When set to BECTOR position, causes moving target
indicator (MTI) control to act upon only that portion
of the PPI as selected by the MTI-SECTOR ANGLE
knob (FF, fig. 82).

When turned, positions the moving target indieator (MTT)
sector on the PPI to any azimuth throughout 360
degrees.

When turned, adjusts the intensity of the video display
on the PPI {fig. 24) and the precision indicator on the
battery control console,

When turned, adjusts the intensity of the video displayed
on the PPI (fig. 24) on the battery control console, from
origin of rotating radial sweep {C, fig. 113) to 20,000
+ 5,000 yards in range to minimize effects of ground
clutter and blossoming.

When turned to the on (up) position, applies high voltage
to the PPI (fig. 24) and the precision indicator on the
battery control console, Illuminates IND HV-ON
indicator light (KK, fig. 8§2).
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Authorized T™ 9-1430-250-10

Control or indicator

Type

Function

MM

NN

PP

QQ

IND HV-ON indicator light___.

MAGNETRON-ON awitch...__

MAGNETRON-ON
light.
MAGNETRON-OFF switeh.___

indicator

MAGNETRON-READY indi-
cator light.

MAGNETRON HV
knob.

supply

CONFIDENTIAL

When illuminated, indicates that high voltage is being
applied to the PPI (fig. 24} and the precision indicator
on the battery control console.

When depressed, applies high voltage to the scquisition
transmitter system. I[luminates MAGNETRON-ON
indicator light (MM, fig. §2), and HIGEH VOLTS—ON
indicator (Y, fig. 70) on the acquisition power control
panel (fiz. 19) and extinguishes MAGNETRON-
READY indicator light (PP, fig. 82). Extinguishes the
following indicator lights on the acquisition power
control panel:

a, HIGH-VOLTS—READY indicator light {Z, fig.
70). -

b. HIGH VOLTS8—HOT indicator light (A4, fig. 70).

¢. HIGH VOLTS—PREHEAT indicator light (BB,
fig. 70).

d. INTLK indicator light {LL, fig. 70)

When illominated, indicates that high voltage is being
applied to the aequisition transmitter system,

When depressed, removes high voltage from the acguisition
transmitter system. Estinguishes MAGNETRON-ON
indicator light (MM, fig. 82) and HIGH VOLTS—ON
indicator light (Y, fig. 70) on the acquisition power
control pamel (fg. 19), Illuminates MAGNETRON-
READY indicator light (PP, fig. 82), and illuminatea
the following indicator lights on the acquisition power
control panel:

a. HIGH VOLTS—READY
fig. 70).

4. HIGH VOLTS—HOT indicator light {AA, fig. 70).

¢. HIGH VOLTS—PREHEAT indicator light (BB,
fig. 70).

d. INTLK indicator light (LL, fig. 70}.

When illuminated, indicates that high voltage may be
applied to the acquisition transmitter system.

When turned, adjusts high voltage applied to the acquisi-
tion transmitter system, as indicated on the MAG-
NETRON meter (A, fig. 82). (Must be in START
position, fully counterclockwise, before high voltage
can be applied to the acquisition systetn).

indicator light (Z,
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Koy to
g &2

Control or indicater

Type

Funetion

§ RR

MAGNETRON switch...______

Toggle (three-
position
apring-loaded
to center
position).

When opersted to KV F8=10 position: MAGNETRON
meter (A, fig. 82} indicates magnitude of high voltage
being applied to the magnetron of the aecgquisition
transmitter system. Magnitude is indicated on lower
acale of meter. Scale is graduated from 0 to 100,
representing 0 to 10,000 volts, in inerements of 5,
representing 5-00 volta.

When in F8 50MA position: MAGNETRON meter (A,
fig. 82) indicates average current of the magnetron of the
acquisition transmitter system. Current is indieated
in milliamperes on the top scale of the meter. Sceale is
graduated from 0 to 50, in increments of 2.6 milli-
amperes.

When operated to MA F8=1,000 position: MAGNE-
TRON meter (A, fig. 82) indicates average current of
the acquisition magnetron high voltage power supply.
Current is indicated in milliamperes on the lower scale
of the meter. Beale is graduated from 0 to 100, repre-
senting 0 to 1,000 milliamperes, in increments of &,
representing 50 milliamperes.
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l Figure 821 (CMHA). Acquisition control-indicator.

Key Clontrol or Indicator Type Function
1 NOISE GEN switch Rotary {five- When set to the OFF position, causes the MAG FREQ & REC NOISE
position) meter (G, fig. 82) to indicate the relative acquisition magnetron

frequency and deenergizes the noise generator test circuits.

When set to the MAIN ADJ position, enables the noise test circuits in
the main acquisition receiver and causes the MAGNETRON meter
{A, fig. 82) to indicate the noise reference level of the main acquisi-
tion receiver channel. Also illuminates NQISE GEN—ON indicator
tight (B, fig. 82).

When set to the MAIN MEAS position, enables noise test circuit and
causes the MAGNETRON meter (A, fig. 82) to provide an indica-
tion that is used in conjunction with the noise reference level to
calculate noise in the main acquisition receiver channel.

[ Fisure 82.1 (CMHA).  Acquisition control-indicator — legend.
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Key

Conirol or Indicator

Type

Funclion

PROC switch

RECEIVER-GAIN

AJD

J3 ONLY switch

Toggle (three
position )

Rotary with
switch

Toggle

Toggle

When set to the AUX ADJ position, enables the noise test circuits in
the auxiliary acquisition receiver and causes the MAGNETRON
meter (A, fig. 82) to indicate the noise reference level of the auxil-
iaty acquisition receiver channel. Also illuminates the NOISE GEN
~ON indicator light (B, fig. 82).

When set to the AUX MEAS position, enables poise test circuit and
causes the MAGNETRON meter (A, fig. 82) to provide an indica-
tion that is used in conjunction with the noise reference level to
calculate noise in the auxiliary acquisition receiver channel.

When set to IS position, interference suppressor (IS) video is applied
to the presentation system,

When set to the OFF position, normal video or MTI video is applied
to the presentation system.

When set to the on (up) position, MTI video is squelched and normal
video is applied to the presentation system.

When rurned, adjusts the signal gain of the video displayed on the
PFI (fig. 24} and precision indicator,

When turned to the extreme clockwise position, the main and auxiliary
receivers operate at maximum gaio,

When set to the OFF position, disables the auxiliary receiving channel.
When set to the on (up) position, enables the AJD video circuits.

When set to the on (up) position, permits jamming strobe video only
to be displayed on the presentation system,

When set to the OFF position, permits display of all other video signals
on the presentation system.

152.02

I Figure 821 (CMHA). Acquisition control-indicator legend—continued.
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8
4
7
"5
6
QRD 6295034]
Key Control or indicator Type Function
1 SIMULATOR POWER-ON in-| Red Illuminates when power from the T1 trainer is applied
dicator light to the simulator control panel.
2 DEFENDING MISSILE-LIVE| Green When illuminated, indicates the MISSILE SELECT
indicator light switch is set to the live missile (up) position.
3 SIMULATED TARGET- Green INluminates when a simulated target is being tracked.
TRACKED indicator light
4 SIMULATED TARGET-NOT | White INMuminates when the TTR loses the simulated target
TRACKED indicator light being tracked.
b ALARM RESET switch Pushbutton When depressed, silences the off target buzzer.
6 MISSILE SELECT switch Toggle (two When set to the simulated missile (down)} position,
position) disables the MTR antenna positioning cirenits
and the fire circuit. When this oecurs, the DEFEND-
ING MISSILE-SIMULATED indicator light illumi-
nates and the sum video IF is applied to the radar
set group from the T1 trainer.

When set to the live missile (up} position, the sum
video IF input from the T1 trainer is removed and
the no-loss indication applied to the T1 trainer is
removed. When this occurs, the DEFENDING
MISSILE-LIVE indicator light illuminates and the
DEFENDING MISSILE-SIMULATED  indicator
light extinguishes.

7 DEFENDING MISSILE-SIMU- | Green When illuminated, indicates the MISSILE SELECT
LATED indiecator light switch is set to the simulated missile {down)} posi-
tion.
B SIMULATOR POWER-OFF in- | White INluminates when power from the T1 trainer to the
dicator light simulator control panel is off.
Off target buzzer Buzzer Provides audible alarm when the TTR loses the simu-

lated target being tracked.

) Figure 82.2 (U). Simulator control panel—controlg und indicators (U).
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Key Control or indicator Type Function
A Computer power FUSE INDI- | Red When any one is illuminated, indicates associated fuse lo-
CATOR lights (3) cated in the lower compartment of computer power supply
group (fig. 27) is blown.

B VOLTS CHECK meter Indicates the output voltage amplitude of each of the com-
puter power supplies as selected by the VOLTS CHECK
switch (AA, fig. 83). Scale is graduated in quarter seg-
ments.

C FILAMENTS-REG fuse indi- | Red When illuminated, indicates that the fuse directly beneath it

cator light has blown,

D FILAMENTS-UNREG  fuse | Red When illuminated, indicates that the fuse directly beneath

indicator light it has blown. .

E RECTIFIERS-320V A fuse in- | Red When illuminated, indicates that the fuse directly beneath

dicator light it has blown.

F RECTIFIERS-320V B fusein- | Red When illuminated, indicates that the fuse directly bemeath

' dicator light it has blown.

G RECTIFIER-320V BIAS Red When illuminated, indicates that the fuse directly beneath

fuse indicator light

it has blown.

Figure 83 (U).

Compuler power control panel—controls and indicators.
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Key to Control gr indicater Type Function

fig. 83

H RECTIFIERS-270V fuse indi- | Red ~evse--- When either one is illuminated, indicates that the fuse

cator lights (2). directly beneath it has blown,

J RECTIFIERS-FIL fuse indi- Red ------ -- When illeminated, indicates that the fuse directly be-

cator light. neath it has blown.

K MOTOR & SERVO EXC.-A Red vevncu-- When illuminated, indicates that the fuse directly he-

fuse indicator light. neath it has blown.

L MOTOR & SERVO EXC.-B Red --+ann-- When illuminated, indicates that the fuse directly he-

fuse indicator light. peath it has blown.

M MQTOR & SERVO EXC.-C Red =-ceme-- When illuminated, indicates that the fuse directly be-

fuse indicator light. neath it has blown,

N INTLK OVERRIDE switch---- | Toggle {two- When operated lo the on {up) position, electrically by-
position, passes all interlock switches associated with the
spring- servo computer assembly (B, fig. 16), computer
lozded to amplifier-relay group, and the computer power supply
down posi- group,
tion). S

P PLOT LIGHTS fnse indicator Red ~==----- When illuminated, indicates that the fuse directly be-

light. neath it has blown.

Q REGULATORS —~250V fuse Red --=-=u-- When illuminated, indicates that the fuse directly be-

indicator light. neath it has blowa.

R REGULATORS +250V fuse Red ----- .- When illuminated, indicetes that the fuse directly be-

indicator light. neath it has blown.

S REGULATORS —200V B fuse | Red --<scaa- When illuminated, indicates that the fuse directly be-

indicator light. neath it has blown.

T REGULATORS —200V A fuse | Red ==--c--- When illuminated, indicates that the fuse directly be-

indicator light. neath it has blown.

U SERYOQ DC indicator light ---- | White -= === When illuminated, indicates that dc¢ power is being

applied to the servos of the computer system.

Y SERVQ DC switch-«acacucaaad Toggle (two- When set to the ON position, applies dc power to the
position}. servos of the computer system, IHuminates the

SERVO DC indicator light (U, fig. 83),

W PLATE VOLTS indicator light -| White -~+---- When illuminated, indicates that plate voltage is being

applied to the computer system,

X PLATE VOLTS switch~zsa-azn Toggle {two- When set to the ON position, applies plate voltage to
position). the computer system. [luminates PLATE YOLTS

indicator light (W, fig. 83), and extingvishes INTLK
READY indicator light (Y, fig. 83).

Y INTLK READY indicator light-4 Ivory------- When illuminated, indicates that plate veltage may be

applied to the computer system.

Z COMPUTER POWER switch ---| Toggle (two When set to the ON position, makes ac power available
position, to the computer system,
heavy
duty).

AA VOLTS CHECK switch-----~-- Rotary {16~ When set, switches the output voltages of the power
position}. supplies of the computer system as indicated by

switch setting, to VOLTS CHECK meter
(B, fig. 83), for checking purposes.
HE COMPUTER POWER ON indica-| White ------- When illuminated, indicates that each phase of the

tor lights (3).

3~-phase power is available to the computer system.
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Figure 84, Computer control panel - controls and indicators,
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RADAR-YARDS-H knob
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Key Control or indicator Type Function

A ACTION indicator light Green When illuminated, indicates that the computer system is in

the action condition.

B TEST indieator light Red When illuminated, indicates that the computer system is in

either the test condition or the standby condition.

C LOCATION OF MISSILE Indicates the X (east-west) parallax distance in yards from
RADAR FROM TARGET the target track antenna-receiver-transmitter group to the
RADAR-YARDS-X dial missile track antenna-receiver-transmitter group. The dial

is graduated from 166 E (east) to 166 W (west) in inere- I
: ments of 2 yards.

D LOCATION™ OF MISSILE | Rotary (with When turned, electrically compensates for the X {east-west)
RADAR FROM TARGET lock) parallax distance of the missile track antenna-receiver-
RADAR-YARDS-X knob transmitter group from the target track antenna-receiver-

transmitter group as indicated on the LOCATION OF
MISSILE RADAR FROM TARGET RADAR-YARDS-X
dial (C, fig. 84).

E GYRO AZIMUTH 100’3 Rotary {eight- | When set to any one of its eight positions, causes the GYRO

MILS switch position) AZIMUTH dial (D, fig. 85) to indicate a gyro azimuth
(Ag) value corresponding to the switch setting multiplied
by 100, provided the COMPUTER CONDITION switch I
(PP, fig. 84) is set to STEERING or STANDBY.

F LOCATION OF MISSILE Indicates the Y (north-south) parallax distance in yards from
RADAR FROM TARGET the target track antenna-receiver-transmitter group to the
RADAR-YARDS-Y dial missile track antenna-receiver-tramsiitter group. The

dial is graduated from 166 N (north) to 166 S (south) in [}
increments of 2 yards.

G LOCATION OF MISSILE | Rotary (with When turned, electrically compensates for the Y (north-
RADAR FROM TARGET lock) south) parallax distance of the missile track antenna-
RADAR-YARDS-Y knob receiver-transmitier group from the target track antenna-

receiver-transmitter group as indicated on the LOCATION
OF MISSILE RADAR FROM TARGET RADAR-
YARDS-Y dial (F, fig. 84).

H STATIC TEST-STEERING Rotary (eight- | When set to any one of its eight positions, selects the static

switch position) test problem, corresponding to the switch setting, to be
introduced into the steering circuits of the computer
system, provided COMPUTER CONDITION switch (PP,
fig. 84) is set to the STEERING position.

J LOCATION OF MISSILE Indicates the H (up-down) parallax distance in yards from
RADAR FROM TARGET the tarpet track antenna-receiver-transmitter group to the
RADAR-YARDS-H dial missile track antenna-receiver-transmitter group. The

dial is graduated from 166 UP to 166 DN in increments [}
of 2 yards.

K LOCATION OF MISSILE | Rotary (with When turned, electrically compensates for the H {up-down)
RADAR FROM TARGET lock) parallax distance of the missile track antenna-receiver-

transmitter group from the target track antenna-receiver-
transmitter group as indicated on the LOCATION OF
MISSILE RADAR FROM TARGET RADAR-YARDS-H
dial (J, fig. 84).

Figure 84 (CMHA), Computer control panel—controls and indicators—legend.
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Key

Control or indicator

Type

Funetion

156

STATIC TEST-PRELAUNCH
& INITTAL TURN switeh

LOCATION OF LAUNCHER
FROM TARGET RADAR-
YARDS-X dial

LOCATION OF LAUNCHER
FROM TARGET RADAR-
YARDS-X knob

ACCELERATION, VELOC-
ITY AND POSITION DIF-
FERENCE-X Gy meter

LOCATION OF LAUNCHER
FROM TARGET RADAR-
YARDS-Y dial

LOCATION OF LAUNCHER
FROM TARGET RADAR-
YARDS-Y knob

ACCELERATION, VELGC-
ITY AND POSITION DIF-
FERENCE-Y, Gp meter

LOCATION OF LAUNCHER
FROM TARGET RADAR-
YARDS-H dial

LOCATION OF LAUNCHER
FROM TARGET RADAR-
YARDS-H knob

Rotary (eight-
position)

Rotary {with
lock)

Rotary (with
lock)

Rotary (with
lock)

When set to any one of its eight positions, selects the static
test problem, corresponding to the switch setting, to be
introduced into the prelaunch and initial turn cireuits of
the computer system provided COMPUTER CONDITION
switch (PP, fig. 84) is set to PRELAUNCH & INITIAL
TURN position.

Indicates the X {(east-west) parallax distance in yards to
the center of the launching area from the target track
antenna-receiver-transmitter group. The dial is grad-
uated from 6000 E (east) to 6000 W (west) in increments
of 100 yards.

When turned, electrically compensates for the X {east-
west} parallax distance to the center of the launching
area from the target track antenna-receiver-transmitter
group, as indicated on the LOCATION OF LAUNCHER
FROM TARGET RADAR-YARDS-X dial (M, fig. 84).

Indicates the X (east-west) coordinate of target velocity,
target acceleration, missile velocity, position difference
from missile to larget, or Gy (yaw) steering order, as
determined by the setting of the TARGET MISSILE
switch (AA, fig. 84).

Indicates the Y (north-south) parallax distance in yards
from the center of the launching area to the target track
antenna-receiver-transmitter group. The dial is grad-
uated from 6000 S (south) to 600¢ (morth) in increments
of 100 yards.

When turned, electrically compensates for the Y (north-
south) parallax distance to the center of the launching
area from the target track antenna-receiver-transmitter
group, as indicated on the LOCATION OF LAUNCHER
FROM TARGET RADAR-YARDS-Y dial (Q, fig. 84).

Indicates the Y (nerth-south) coordinate of target veloeity,
target acceleration, missile velocity, position difference
from missile to target, or Gp (pitch) steering order, as
determined by the setting of TARGET MISSILE switch
{AA, fig. B4).

Indicates the H {up-down) parallax distance in yards to the
center of the launching area from the target track antenna-
receiver-transmitter group. The dial is graduated [rom
6000 DN to 6000 UP in increments of 100 yards.

When turned, electrically compensates for the H (up-down}
parallax distance to the center of the launching area from
the target track antenna-receiver-transmitter group as in-
dicated on the LCCATION OF LAUNCHER FROM
TARGET RADAR-YARDS-H dial (T, fig. 84).

Figure 84 (CMHA). Computer control panel—conirols and indicators—legend—continued.
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Key Control or indicator Type Function

V | ACCELERATION, VELOC- Indicates the H (up-down} coordinate of target wvelocity,
ITY AND POSITION DIF- target acceleration, missile velocity, position difference
FERENCE-H, Gy meter from missile to target, or Gr (computed turn accelera-

tion) as determined by the setting of TARGET MIS-
SILE switeh (AA, fig. 84). -

W | LOCATION OF LAUNCHER Indicates the R (range) parallax distance to the center of
FROM TARGET RADAR- the launching area from the target track antenna-receiver-
YARDS-R dial transmitter group. The dial is non-linearly graduated

from 1000 to 6000 yards.

X | LOCATION OF LAUNCHER | Rotary (11- When turned, electrically eompensates for the R (range)
FROM TARGET RADAR- position) parallax distance to the center of the launching area from
YARDS-R knob the target track. antenna-receiver-transmitter group as

indicated on the LOCATION OF LAUNCHER FROM
TARGET RADAR-YARDS-R dial (W, fig. 84).

Y | TT/VC SERVQO UNBAL in- | Red When illuminated or flickering, indicates that transit time
dicator light and/or velocity correction servos are slewing.

POS DIFF YDS/10 switch Pushbutton When depressed, increases semsitivity of qie ACCELERA-
TION, YELOCITY AND POSITION DIFFERENCE
meters (P, 8, and V, fig. 84) by a factor of 10, provided the
TARGET MISSILE switch (AA, fig. 84) is set to the POS
DIFF FROM TARGET YDS position.

AA | TARGET MISSILE switch Rotary{seven- | When set to any one of its seven positions, causes the AC-

position) CELERATION, VELOCITY AND" POSITION DIF-
FERENCE meters (P, S, and V, fig. 84) to indicate in-
formation corresponding to the switch setting.

BB | TEST switch Rotary (gsix- When set to any one of the six positions, conditions the com-

position) puter for a specific missile and mission.
CC | AMPLIFIER UNBALANCE | Amber When illuminated or flickering, indicates an unbalanced
GR10 indicator light condition in one of the computing amplifiers in group 10,
located in the computer amplifier-relay group (B, fig. 16).

DD | AMPLIFIER TUNBALANCE } Amber When illuminated or flickering, indieates an unbalanced
GRY indicator light condition in one of the computing amplifiers in group 9,

located in the computer amplifier-relay group (B, fig. 16},

EE | AMPLIFIER UNBALANCE | Amber When illuminated or flickering, indicates an unbalanced

GRS indicator light condition in one of the computing amplifiers in group 8,
located in the computer amplifier-relay group (B, fig. 16).
FF | AMPLIFIER UNBALANCE | Amber When illuminated or flickering, indicates an unbalanced

GRT indicator light

Figure 84 (CMHA),

CONFIDENTIAL

condition in one of the computing amplifiers in group 7,
located in the computer amplifier-reley group (B, fig. 16).

Compuler confrol panel-—controls and indicalors—Ilegend—continued.

157



CONFIDENTIAL Medifiee Hancling

TM 9-1430-250-10

c7?

Eey Control or indicator Type Function
GG | AMPLIFIER UNBALANCE | Amber When illuminated or flickering, indicates an unbalaneced
GRE indicator light condition in one of the computing amplifiers in group 6,
located in the computer amplifier-relay group (B, fig. 16).
HH | AMPLIFIER UNBALANCE | Amber When illuminated or flickering, indicates an unbalanced
GRS indieator light condition of one of the computing amplifiers in group 5,
located in the computer amplifier-relay group (B, fig. 16).
JJ AMPLIFIER TUNBALANCE | Amber When illuminated or flickering, indicates an unbalanced
GR4 indicator light condition in one'of the computing amplifiers in group 4
in the computer amplifier-relay group (B, fig. 16).
KK | AMPLIFIER UNBALANCE | Amber When illuminated or flickering, indicates an unbalanced
GR3 condition in one of the computing amplifiers in group 8
in the computer amplifier-relay group (B, fig. 16).
LL AMPLIFIER TUNBALANCE | Amber When illuminated or flickering, indicates an unbalanced
GR2 condition in one of the computing amplifiers in group 2
in the computer amplifier-relay group (B, fig. 16).
MM | AMPLIFIER TUNBALANCE | Amber When illuminated or Hickering, indicates an unbalanced
GR1 condition in one of the computing amplifiers in group 1 in
the computer amplifier-relay group (B, fig. 18).

NN | SERVO LIGHTS knob Rotary When turned, adjusts the intensity of the illuminating lights
for the dials (J and K, fig. 86; A through E, fig, 85) of the
servo computer assembly.

PP COMPUTER CONDITION | Rotary (five- ‘When set to any one of the five positions, selects the mode

switch position) of operation to be performed by the computer system,
corresponding to the switch setting.

QQ | PARALLAX DATA RECORD Provides means for manually recording for immediate ref-

plate erence the following data: X, Y, and H parallax to missile
track antenna-receiver-tramsmitter group from the target
track antenna-receiver-transmitter group; and X, Y, H,
and R parallax to the center of the launching area from
the target track antenna-receiver-transmitter group.
Pigure 84 (CMHA). Compuier control panel—conirols and indicators—Ilegend—continued.
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Figure 85 (U). Servo compuler assembly—indicolor dials viewed through lower compartment doors.

Funetion

c7
Key Control or indicator Type
A | TURN ANGLE dial
B TIME TO INTERCEPT dial
C BALLISTIC EL dial
D | GYRO AZIMUTH dial
CLIMB ANGLE dial

Indicates the computed turn angle of the missile, Dial is grad-
uated from —1600 to +1600 mils in increments of 5 mils.

Indicates the length of time until intercept. Dial is gradu-
ated from 0 to 200 seconds in increments of 0.001 seconds.

Indicates the ballistic elevation angle of the predicted inter-
cept point. Dial is graduated from —1600 to 41600 mils
in increments of 5 mila.

Indicates the gyro szimuth (A¢) angle of the predicted inter--
cept point from 0 to 6400 mils in increments of 5 mils.

Indicates the computed climb angle of the missile. Dial is
graduated from 0 to 6400 mils in increments of 5 mile.

Figure 85 (CMHA). Servo computer assembly—indicator dials viewed through lower compartment doors—legend.
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Figure 86 (CMHA). Servo compuier gssembly - upper comparimeni—Dbehind panel—controls and indicators used by operator
{systems 1081 and below).
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Figure 86.1 ({CMHA). Servo compuler assembly upper comparimeni—Dbehind panel controls and indicators used by operator—

systems 1032 and above,
Key to flgs.
88 and 85.1 Control or indleator Type Funetion
A HT OF SITE knob. .. _........... Rotary (with When turned, electrically compensates for
lock). the aititude of the target track antenna-

receiver-transmitter group above mean sea
level. This altitude is indicated on the HT
OF SITE disl (B, fig. 86).

B HTOFSITEdial .. _ . .. | Indicates the saltitude of the target track
antenna-receiver-tranemitter group above
mean sea level. Dial is graduated from ¢
to 6000 feet in incrementa of 100 feet.

l Pigures 86 and 86.1 (CMHA)., Servo computer assembly upper comparimeni—behind panel econtrols and indicalors used by
operator—legend.
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Hey to figs.
86 and 86.1

Control or indicator

Type

Funetion

C

BUR TIME BIAS knob___.

BUR TIME BIAS dial_______

FINAL DIVE TIME knob._.

FINAL DIVE TIME dial ...

HT DISPLACE knob_......

HT DISPLACE dial________.

VELOCITY CORREC- -
TIONS dial.

TRANSIT TIME dial. .. ____

Rotary (with
lock).

Rotary (with
lock).

Rotary {with
lock).

When turned, electrically compensates for delays inherent
in the computer system, missile-tracking radar system,
and the missile, in putting burst orders into effect, Time
is indicated by the BUR TIME BIAS dial (D, fig. 86).

Indicates the time before intercept at which the computer
system must issue the burst order, The dial is graduated
from 0 to 200 milliseconds in increments of 2 milliseconds.

When turned, adjusts the length of time before the apparent
time-to-intercept that the computer system issues the
final dive orders during a surface-to-surface engagement.
Time is indicated by the FINAL DIVE TIME dial (F,
fig. 86).

Indicates the length of time before the apparent time-to-
intercept that the computer system issues the final dive
orders during a surface-to-surface engagement. The dial
is graduated from 0 to 25 seconds in increments of 0.2
second,

When turned, adjusts the altitude of the displaced aiming
point during a surface-to-surface engagement. This alti-
tude is indicated by the HT DISPLACE dial (H, fig. 86).

Indicates the altitude of the displaced aiming point during
a surface-to-surface engagement. The dial is graduated
from ¢ to 100,000 feet in increments of 1000 feet.

Imdicates automatically the velocity correction necessary to
compensate for the loss of missile speed caused by motor
burn out. The dial is graduated from 0 to 50 percent, in
increments of 0.2 percent.

Indicates automatically the time it takes, after missile war-
head detonation, for the warhead destructive foree to
reach & maximum. The dial is graduated from 0 to 16
seconds in increments of 0.01 second.

| Figures 86

160.2

and 86.1 (CMHA).

Servo compuler assembly upper compariment—behind panel controls and indicators used by

operator—legend—Continued.
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DESCRIPTION OF CONTROLS AND INDICATORS LOCATED IN THE

TRAILER-MOUNTED TRACKING STATION

74 (U). Operating Controls and Indicators of
Trailer Lighting Equipment,
Cooling System, and Heating
Equipment in the Trailer-Mounted
Tracking Station

a. Operating Controls and Indicators of the
Trailer Cooling System. Controls and indicators
of the equipment cooling system for the trailer-
mounted tracking station used by operating
personnel are in the upper compartment (fig.
17} of the utility cabinet, These controls and
indicators are shown on figure 69 (systems
1001-1382) or on figure 86.2 (systems 1383 and
above) and described in the associated legend.

b. Operating Controls and Indicators of the
Trailer Lighting Equipment. Controls and in-
dicators of the trailer lighting equipment in
the trailer-mounted tracking station used by
operating personnel are on the trailer door
light panel (fig. 87), electric light control on
the target radar control console, trailer ceiling,
the frame of the main entrance door, and the
light fixture above the utility table. All of
these controls and indicaters are shown on
fizure 87 and deseribed in the associated legend.

¢. Operating Controls and Indicators of
Trailer-Mounted Tracking Station Heatling
Equipment. The heating equipment in the
trailer-mounted tracking station is identical to
the heating equipment in the trailer-mounted
director station, discussed in paragraph 68c.
The controls and indicators of the trailer-
mounted tracking station heating equipment
are shown on figure 69.2 for systems 1086 and
below, and on figure 69.3 for systems 1087 and
above. Descriptions of the controls and indica-
tors are presented in the legend associated with
each figure.

75 (U). Operating Controls and Indicators of
the Radar Power Supply Group

Operating controls and indicators of the ra-
dar power supply group (A, fig. 81) used by
operating personnel are on the front of the

radar power contrel panel, behind the radar
power control panel, and on the missile and
target fuse panel. These assemblies are dis-
cussed in a through ¢ below, respectively.

a. Front Panel—Radar Power Control Punel.

(1) Controls and indicators. The front
panel controls and indicators, except
fuse indicator lights, of the radar
power control panel (fig. 33) are
shown on figure 88 and described in
the associated legend.

(2) Fuse indicator lights. The fuse indi-
cator lights on the front panel of the
radar power control panel (figz. 33)
are shown on figure 89 and described
in the associated legend.

b. Behind Panel—Radar Power Conirol
Panel, The behind panel control on the radar
power control panel (fig. 33) used by operating
personnel is shown on figure 90 and described
in the associated legend.

¢. Missile and Target Fuse Panel. Fuse in-
dicator lights of the missile and target fuse
panel {fiz. 33) are shown on figure 91 and
described in the associated legend.

76 (U). Operating Controls and Indicators of
the Target Radar Control Console

Contrels and indicators of the target radar
control console (A, fig, 31), used by operating
personnel, are on the target track indicator as-
sembly (fig. 34), azimuth and elevation devia-
tion indicator, precision indicator, target test
control, target track control drawer, electric
light control, elevation indicator, azimuth in-
dicator, range indicator, target track control
power supply, PPI, and upper center compart-
ment door. The controls and indicators of each
of the above assemblies are described in ¢
through 5 below.

a. Target Track Indicator Assembly. The
indicator lights of the target track indi-
cator assembly are shown on figure 92
and deseribed in the associated legend.
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Key Control or indicator Type Function
i OPERATING INSTRUCTIONS Provides instructions for operation of equipment cooling
plate. system, covering damper settings, filter replacements,
and alarms.
2 EXHAUST TEMPERATURE Indicates temperature of exhaust air from —20° to +180°
meter, F in increments of 3°.
3 Buzzer switch Toggle {two When operated to the off (down) position, silences the
positicn, overheat alarm buzzer,
spring-
loaded to
up)
4 Damper and shutter lever Five-position Controls air intake and exhaust of the equipment cooling
system. Lever may be operated from the CLOSED
(pushed in} position to the QPEN (pulled ocut) position
in increments of one-gquarter inch.
5 System overheat indicator light Red When illuminated, indicates the temperature of the system
cocling air has reached 140° F. Extinguishes when tem-
perature drops below 130° F.
6 TTC OVERHEATED indicator Red When illuminated, indicates the temperature of target
light. radar control console cooling air has reached 140° F.
Extinguishes when temperatre drops below 130° F.
7 RSG OVERHEATED indicator Red When illuminated, indicates the temperature of radar sec
lighe. group cooling air has reached 140° F. Extinguishes when
temperatare drops below 130° F.
Figure 86.2 (U). Equipment cooling system (irailer-mounted tracking station—
systems 1383 and above) controls and indicators (U).
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Figure 87. Trasdler-mounled (racking stgtion—lighting equipmeni—rcontrols.
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Location

e

Control or indicater

Type

Funetion

Electric light con-

trol (fig. 87).

Electric light con-

trol (fig. 87).

Ceiling (fig. 87) .|

Ceiling (fig. 87)__

Trailer door light

panel (fig. 87).

Trailer door light
panel (fig. 87).

164

A

CEILING LIGHTS
switch.

CEILING LIGHTS
knob.

Blacklight light
switches (4).

ENTRANCE LIGHT
OVERRIDE
SWITCH.

CEILING LIGHTS
switch.

BLACKOUT OVER-
RIDE switch.

Toggle (two-
position).

Pushbutton...

Toggle (two-
position,
with
guard).

Toggle {two-
position).

Toggle (two-
position,
with
guard).

When set to the BRIGHT position, illuminates
white incandescent ceiling lights at full brilliance
provided CEILING LIGHTS switch (E, fiz. 87)
on trailer door light panel is set to REMOTE
position.

When set to DIM position permits brilliance of
white ineandescent ceiling lights to be controlled
by CEILING LIGHTS knob (B, fig. 87) on the
electric light control {fig. 87) provided CEILING
LIGHTS switeh (E, fig. 87) on trailer door light
panel is set to REMOTE position.

When turned, adjusts the brilliance of the white
incandescent ceiling lights provided CEILING
LIGHTS switch (A, fig. 87) on the electric light
control on the target radar control console is set
to DIM position, and that the CEILING
LIGHTS switch (E, fig. 87) on the trailer door
light panel is set to REMOTE position.

When depressed, controls fluoreseent blacklight in
in assoviated blacklight fixture.

When set to the ON position, controls white in-

candescent light in the first incandescent light
fixture from door of trailer-mounted tracking
station, provided all other white incandescent
lights are illuminated.

When set to the ON position, illuminates all white
incandescent ceiling lights at full intensity.

When set to the REMOTE position, control of all
but two of the white incandescent ceiling lights
is transferred to the CEILING LIGHTS knob
(B, fig. 87) and CEILING LIGHTS switch (A,
fig. 87) on the electrie light control on the target
radar control console {fig. 87). The two white
ceiling lights not controlled remotely are located
one in the second incandescent light fixture from
the rear of the trailer-mounted tracking station
and one in the fifth incandescent light fixture.
These two lights are extinguished during remote
operation.

When set to the OFF position, causes all the white
incandescent ceiling lights to extinguish, and all
blue blackout ceiling lights to illuminate when
the door of the trailer-mounted tracking station
is opened.

When set to the ON position, causes white incan-
descent ceiling lights and blue blackout ceiling
lights to be unaffected by opening and closing of
door of trailer-mounted tracking station.

CONFIDENTIAL
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Location l‘(‘::r al‘}o Control or indieator Type Funotion
Entrance door G Trailer door interlock Microswitch_ .| Operates when door of trailer-mounted tracking
frame (fig. 87). switeh. station is open, causing white incandescent ceiling
lights to extinguish and blue blackout ceiling
lights to illuminate provided BLACKOUT
OVERRIDE switch (F, fig. 87) is set to the OFF
position.
Light fixture H Light switeh__________ Toggle (two- | When turned to the on {up) position illuminates
above utility position}. the three incandescent white lighte above the
table (fig. 8) utility table.

b. Azimuth and Elevation Demation Indicator.
The indicators of the azimuth and elevation de-
viation indicator are shown on figure 93 and
described in the associated legend.

¢. Precision Indicator. The controls and indi-
cators of the precision indicator {(fig. 34) on the
target radar control console are shown on figure
94 and described in the associated legend.

d. Target Test Control. The controls and indi-
cators of the target test control (fig. 34) on the
target radar control console are shown on figure
95 and described in the associated legend.

e. Target Track Control Drawer. The controls
and indicators of the target track control drawer
{fig. 34) on the target radar control console are
shown on figure 96 and described in the associ-
ated legend.

f. Electric Light Control. The controls of the
electric light control (fig. 34) on the target radar
control console are shown on figure 97 and de-
scribed in the associated legend.

g. Elevation, Azimuth or Range Indicator. The
controls and indicators of the elevation indicator
(fig. 34), the azimuth indicator and the range
indicator are shown on figure 98 and described in
the associated legend. The controls on each
indicator are identical and perforn the same

function with respest to their associated indicator.
Therefore, each control is deseribed only once in
the legend for figure 98. However, the dial on
each of these indicators is different; therefore, the
dial for each indicator is separately described in
the legend associated with figure 98.

h. Target Track Control Power Supply. The
controls and indicators of the target track control
power supply (fig. 34) on the target radar control
console are shown on figure 99 and described in
the associated legend.

i. PPI. The controls and indicators of the
PFI (fig. 34) of the target radar control console are
shown on figure 100 and described in the associ-
ated legend.

j. Upper Center Access Door. The indicator
lights on the upper center access door (fig. 34) of
the target radar control console are shown on
figure 101 and described in the associated legend.

77. Indicators of the Radar Set Group

Indicators of the radar set group (B, fig. 31) are
viewed through two glass apertures (fig. 35) on the
front of the radar set group cabinet. These
indicators are shown on figure 102 and described
in the associated legend.
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Figure 838 (U). Rader power control panel—controls and indicators.

Key to

fig. BB Control or indicator Type Function

A BATTLE SHORT switch | Toggle (two- When turned to the on (up) position, causes the inter-
position, lock circuits and delay timers in the target- and
with guard). missile-tracking radar systems to be electrically by-

passed,

B VOLTS CHECK meter. 4| Indicates the amplitude of the target radar low voltage
power supply output selected by the VOLTS CHECK-
TARGET switch (BB, fig. 88), or the missile radar
low voltage power supply output selected by the
VOLTS CHECK-MISSILE switch (CC, fig. 88).
Dial is graduated in quarter segments.

C LINE VOLTS meter.. | Indicates the magnitude of each phase of the three-
phase input line voltage as selected by the position of
the PHASE switch (F, fig. 88). Meter scale is prad-
uated from 0 to 150 volts in increments of § volts.

D INTLK OVERRIDE switch | Toggle (two- When operated to the on (up} position, causes all inter-
position, lock switches in the trailer-mounted tracking station
spring- except the trailer door interlock switeh (G, fig. 87) on
loaded to the entrance door frame to be electrically bypassed.
down posi-
tion).
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Key to Conirol or indieator Type Function
fig. 88
E ADJUST PHASE C knob___.__ Rotary.._...... When turned, adjusts the magnitude of phase C of the
L input line voltage as indicated on the LINE VOLTS

meter (C, fig. 38).

F PHASE switch_ ... _..-__ Rotary (three- When set, its position determines which phase (A, B, C)
position). of line voltage will be monitored on the LINE VOLTS

meter (C, fig. 88).

G MISSILE-HIGH VOLTS-ON | Red__ . _______. When illuminated, indicates that high voltage is being
indicator light. applied to the transmitter system of the missile-tracking
radar system.
H MISSILE-HIGH VOLTS- | Green......__.- When illuminated, indicates that high voltage may be
READY indicator light. applied to the transmitter system of the missile-tracking
radar system.
J MISSILE-HIGH VOLTS-HOT | Amber_..______ When illuminated, indicates that filaments of the high
indicator light. voltage circuits of the transmitter system of the missile-
tracking radar system are hot.
K MISSILE-HIGH VOLTS-PRE- | White._.._._....| When illuminated, indicates that filament voltage is
HEAT indicator light. being applied to the entire missile-tracking radar
system. This light remains on for 5 minutes, which
is the time neeessary for filaments to properly heat.
L MISSILE-PLATE VOLTS-ON | Red_.___.____.. When illuminated, indicates plate voltage is being applied
indicator light. to all circuits of the missile-tracking radar system,
except the high voltage eircuits.
M MISSILE-PLATE VOLTS | Toggle (two- When turned to the on {up) position, performs the follow-
switch. position). ing functions, provided filament veoltage has been
applied to the magnetron high voltage cireuits for
5 minutes:

a. Applies plate voltage to all circuits of the missile-
tracking radar system, except the high voltage
circuits of the magnetron.

b. Illuminates MISSILE-PLATE VOLTS-ON indica-
tor light (L, fig. 88).

¢. Extinguishes MISSILE-PLATE VOLTS-READY
indicator light (N, fig. 88).

d. Tiluminates MISSILE-HIGH VOLTS-READY indi-
cator light (H, fig. 88).

¢. Illuminates HV SUPPLY-READY indicator light
(L, fig. 105) on the missile track control drawer
(fig. 36) on the missile radar control console.

N MISSILE-PLATE VOLTS- | Amber_____..._ When illuminated, indicates that plate voltage may be
READY indicator light. applied to all circuits of the missile-tracking radar

system except the high voltage circuits.
P MISSILE-INTLK indicator | Blue.___.._.___. When illuminated, indicates that the missile-tracking

light.

CONFIDENTIAL

radar system interlock circuits is closed.

When extinguished, indicates interlock cireuit is open or
that high voltage is being applied to the transmitter
system of the missile-tracking radar system.
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Control or indieator

Type

Funetion
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MISSILE POWER switeh______

MAIN POWER switch. .. _..__

TARGET POWER switch..____

TARGET-HIGH VOLTS-ON
indicator light.

TARGET-HIGH VOLTS-
READY indicator light.

TARGET-HIGH VOLTS-HOT
indicator light.

TARGET-HIGH VOLTS-
PREHEAT indicator light.

Toggle (two-
position,
heavy-duty).

Toggle (two-
position,
heavy-duty).

Toggle {two-
position,
heavy-duty).

When set to the ON position, performs the following

functions:

e, Applies primary power to the missile-tracking radar
aystern.

b. Illuminates MISSILE-INTLEK indicator light (P,
fig. 88) immediately.

¢. Hluminates MISSILE-HIGH VOLTS-PREHEAT
indicator light (K, fig. 88) within 5 seconds,

d. Illuminates MISSILE-PLATE VOLTS-READY in-
dicator light (N, fig. 88) within 20 to 30 seconds.

When set to the ON position, performs the following

funections:

¢. Makes three-phase power available to the target- and
missile-tracking radar systems,

b. Energizes all blowers in the target and missile track
antenna-receiver-transmitter groups.

c. Energizes radome inflation blower, provided the
BLOWER switch (A, 1, fig. 110) is set to the ON
position.

d. Energizea the equipment cooling fan (fig. 18} pro-
vided EQUIP VENT switch (A, fig. 90) on the
resr of the radar power control panel is set to the
ON paosition.

¢. Makes power available to radar test set TS 847A/
MBW-1 (fig. 53).

When set to the ON position, performs the following

functions:

a. Applies primary power to the target-tracking radar
syatem,

b. Iluminatea TARGET-INTLK indicator light (AA,
fig. 88), immediately.

¢. Muminates TARGET-HIGH VOLTS-PREHEAT
indicator light (W, fig. 88) within 5 seconds.

d. Illuminates TARGET-PLATE VOLTS-READY in-
dicator light (Z, fig. 88) within 20 to 30 seconds.

When illuminated, indicates that high voltage is being
applied to the tranamitter system of the target-tracking
radar system.

When illuminated, indicates that high voltage may be
applied to the transmitter system of the target-tracking
radar sysietn,

When illuminated, indicates that filaments of the high
voltage circuits of the transmitter system of the target-
tracking radar system are hot.

When {lluminated, indicates that filament voltage is being
applied to the entire target-tracking radar system.
This light remains on for 5 minutes, which is the time
necesaary for filaments to properly heat.
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Key to
tig. 88

Control or indicator

Function

X

AA

BB

cc

TARGET-PLATE VOLTS-ON
indicator light.

TARGET-PLATE YOLTS
switch.

TARGET-PLATE VOLTS-
READY indicator light.

TARGET-INTLK indicator
light.

VOLTS CHECK-TARGET
switch.

VOLTS CHECK-MISSILE

switch.

Toggle (two-
position}.

Amber seeaaa-

Blugwwesanaaa-

Rotary (13-
position).

Rotary (13-
position}.

When illuminated, indicates plate voltage is being ap-
plied to all cireuits of the target-tracking radar sys-
tem, except the high voltage cireuits.

When turned to the on (up) position, performs the fol-
lowing functions; provided filament voltage has
been applied to the magnetron high voltage cir-
cuits for 5 minutes:

a, Applies plate voltage to all circuits of the target-
tracking radar system except the high voltage
circaits of the magoetron.

b. Illuminates TARGET-PLATE VOLTS-ON indi-
cator light (X, fig. 88),

¢. Extinguishes TARGET-PLATE VOLTS-READY
indicator light {Z, fig. B8).

d. Nlomirates TARGET-HIGH VOLTS-READY indi-
cator tight (U, fig. 88),

e. Illaminatez Y SUPPLY-READY indicator light
{L., fig. 99) on the target-track contrel power
supply (fig. 34) on the target radar control con-
sole.

When illuminated, indicates that plate voltage may be
applied 1o all circuits of the target-tracking radar
system except the high voltage circuits.

When illominated, indicates that the missile-tracking
radar system interlock circuit is closed.

When extinguished, indicates that interlock circuit is
open, or that high voltage is being applied to the
transmitter system of the target-tracking radar system.

When set to any one of its 13 positions, except the
OFF position, switches the target-tracking radar low
voltage power sapply output, indicated by the switch
setting, to VOLTS CHECK meter (B, fig. 88) for
checking purposes, provided the VOLTS CHECK-
MISSILE switch (CC, fig. 88) is set to the TARGET
position.

When set to any one of its 13 positions, except the
TARGET position, switches the missile-tracking
radar system low voltage power supply, indicated
by the switch setting, to VOLTS CHECK weter (B,
fig. 88) for checking purposes.
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Figure 89. Radar power control panel - fuse indicator lights.
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Key to Control or indicator Type Funetion
fig. &8
A TARGET - FILAMENTS- | Red___ __ When illuminated, indicates that the fuse directly beneath it has
CONSOLE fuse indicator blown.
light.
B TARGET - FILAMENTS- | Red____._ When illurninated, indicates that the fuse directly beneath it has
RNG-REC fuse indicator blown.
light.
TARGET - FILAMENTS - | Red_ When illuminated, indicates that the fuse directly beneath it las
ANT fuse indicator light. blown, '
D TARGET-EXCITATION- | Red_ __ __ When illuminated, indieates that the fuse directly beneath it has
AZ MOTOR fuse indica- blown.
tor light.
E TARGET-EXCITATION- | Red_____| When illuminated, indicates that the fuse directly beneath it has
MOTOR fusge indicator blown.
light.
F TARGET-EXCITATION- | Red_____| When illuminated, indicates that the fuse directly beneath it has
SERV(O fuse indieator blown.
light.
G TARGET-EXCITATION- | Red. .. _. When illuminated, indicates that the fuse directly beneath it has
AZ HP SERVO fuse in- blown.
dicator light.
H TARGET-EXCITATION- | Red..... When illuminated, indicates that the fuse directly beneath it has
EL HFP SERVO fuse in- blewn.
dicator light.
TARGET-IND HV fuse | Red_____ When illuminated, indicates that the fuse directly beneath it has
indicator light. blown.
K TARGET - RECTIFIERS- | Red. .. .. When illuminated, indicates that the fuse directly beneath it has
2.5&5 KV fuse indicator blown
light. '
L TARGET - RECTIFIERS- | Red___.._ When illuminated, indicates that the fuse directly beneath it has
— 500V  fuse indicator blown.
light.
M TARGET-STANDBY | Red_..__ When illuminated, indicates that the fuse directly beneath it has
POWER-FIL fuse indi- blown.
cator light,
N STANDBY POWER- | Red_.___ When illuminated, indicates that the fuse directly beneath it has
UTILITY fuse indicator blown.
light.
P STANDBY POWER-BLEK | Red. .. _. When illuminated, indieates that the fuse directly beneath it has
LIGHT fuse indicator blown.
light.
Q MISSILE-STANDBY | Red.____ When illuminated, indicates that the fuse directly beneath it has
POWER-FIL fuse indi- blown.
cator light.
R MISSILE - FILAMENTS - | Red__ When illuminated, indicates that the fuse directly beneath it has
CONSOLE fuse indicator blown.
light.
3 MISSILE - FILAMENTS- | Red_____ When illuminated, indicates that the fuse directly beneath it has
RNG-REC fuse indicator blown.
light.
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Key to Control or indicator Type Functlon
fig. 8p
MISSILE - FILAMENTS - | Red. .. __ When illuminated, indicates that the fuse directly beneath it has
ANT fuse indicator light. blown.
MISSILE-EXCITATION- | Red_____ When illaminated, indicates that the fuse directly beneath it has
AZ MOTOR fuse indi- blown.
eator light,.
v MISSILE-EXCITATION- | Red_.___ When illuminated, indicates that the fuse directly beneath it has
MOTOR fuse indicator blown,
light.
w MISSILE-EXCITATION- | Red___..| When illuminated, indicates that the fuse directly beneath it has
SERVO fuse indieator blown.
light.
X MISSILE-EXCITATION- | Red_____ When illuminated, indicates that the fuse directly beneath it has
AZ HP SERVO fuse in- |- blown,
dicator light.
Y MISSILE-EXCITATION- | Red. ____ When illuminated, indicates that the fuse directly beneath it has
EL HP SERVO fuse in- blown.
dicator light.
Z MISSILE-IND HV fuse | Red. . _._ When illuminated, indicates that the fuse directly beneath it has
indicator light. blown.
AA | MISSILE- RECTIFIERS- | Red. .. ._| When illuminated, indicates that the fuse directly beneath it has
2.5&5 KV fuse indicator blown.
light.
BB | MISSILE - RECTIFIERS | Red_ ____ When illuminated, indicates that the fuse directly beneath it has
—500V fuse indicator blown.
light.
CC | ACCEBSORIES fuse in- | Red._._.__ When either one is iluminated, indicates that the fuse directly beneath
indicator lights (2). it has blown,
DD | RECTIFIERS - BIAS B | Red__.__.| When illuminated, indicates that the fuse directly beneath it has
fuse indicator light, blown.
EE | RECTIFIERS +270 fuse | Red.____ When illuminated, indicates that the fuse directly beneath it has
indieator light. blown.
FF | RECTIFIERS 4450V fuse | Red. . ___ When illuminated, indicates that the fuse directly beneath it has
indicator light, blown.
GG | RECTIFIERS +320V B | Bed._____ When illuminated, indicates that the fuse directly beneath it has
fuse indicator light. blown.
HH | RECTIFIERS —320V B | Red. ____ When illuminated, indicates that the fuse directly beneath it has
fuse indicator light. blown.
JJ RECTIFIERS 4320V A | Red____. When illuminated, indicates that the fuse directly beneath it has
fuse indieator light. blown.
KK | RECTIFIERS -—320V A | Red_____ When illuminated, indicates that the fuse directly bepeath it haas
fuse indicator light. blown.
LL RECTIFIERS-BIAS A fuse | Red____. When illuminated, indicates that the fuse directly beneath it has
indicator light. blown,
MM | RECTIFIERS-REG fuse | Red_____ When illuminated, indicates that the fuse directly beneath it has
indicator light, blown.
NN | RECTIFIERS-FIL. fuse | Red...._| When illuminated, indicates that the fuse directly beneath it has
indieator light. blown.
PP | EQPT VENT fuse indicator | Red. ____ When any one is illuminated, indicates that the fuse directly beneath
lights (3). it has blown,
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Figure 80. Radar power conirel panel-—behind panel—controls,

Key to Control or indicator
fg. 90

Type

Function

A | EQPT VENT switeh ___.___._

Toggle {two-
position).

When turned to the on (up) position, energizes the equip-

ment cooling fan.
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Figure 91, Missile and target fuse panel - fuse indicator lights.
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lgzygtlo Control or indicator Type Function

A MISSILE—18 KV f{fuse indicator | Red. ____ When any one of the three is illuminated, indicates that the
lights (3). fuse directly beneath it has blown.

B TARGET—ANTENNA BLOWERS | Red___ __ When any one of the three is illuminated, indicates that the
fuge indicator lights (3). fuse directly beneath it has blown.,

C MISSILE—350V fuse indicator light_| Red_____ When illuminated, indicates that the fuse directly beneath

it has blown.

D MISSILE—-ANTENNA BLOWERS | Red____. When any one of the three is illuminated, indicates that the
fuee indicator lights (3). fuse directly beneath it has blown.

E MISSILE—SHUTTER fuse indi- | Red____. When illuminated, indicates that the fuse directly beneath
cator light. it has blown,

F MISSILE—250Y B fuse indicator | Red.____ When illuminated, indicates that the fuse directly beneath
light. it has blown,

G MISSILE—B .CODER fuse indi- | Red____. When illuminated, indicates that the fuse directly beneath it
eator light. has blown.

H TARGET—250V A fuse indicator | Bed_____ When illuminated, indicates that the fuse directly beneath it
light. has blown.

J TARGET—SHUTTER fuse indi- | Red..___. When illuminated, indicates that the fuse directly beneath
cator light. it has blown.

K TARGET—350V fuse indicator | Red__.._| When any one of the three is illuminated, indicates that the
lighta (3). fuse directly beneath it has blown.

L TARGET—18 KV fuse indicator | Red_..__| When any one of the three is illuminated, indicates that the
lights (3). fuse directly beneath it has blown.

M TARGET—— 28VA fuse indicator | Red_ ____ When illuminated, indicates that the fuse directly beneath it

light.

has blown.
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Figure 82. Target track indicalor assembly—indicator [ights.
%:?Qt,f Control or indicator Type Function

A DESIGNATE indieator light___| Green________ When illuminated, indicates that the identified target has
been designated to the target-tracking radar system.

B CONFIRM indicator light______ Green_......_ When illuminated, indicates the designated target is being
aequired by the target-tracking radar system,

C TRACK indicator light .. ______ Green________{ When illuminated, indicates that the acquired target is being
tracked by the target-tracking radar system,

D FIRE indicator light_________._ Green._______ When illuminated, indicates that the fire order has been issued.

E LAUNCH indicator light.._..._ Green__.._.___ When illuminated, indicates that the designated missile has
been launched.

F BURST indicator light_________ Green.._.__._. When illuminated, indicates that the burst order has been issued.

G BURST indicator light._._____._ Ivory......._ When illuminated, indicates that no burst order has been issued.

H LAUNCH indicator light_.__._._ Ivory. .. ...... When illuminated, indicates that no missile has been launched
for the current engagement.

J FIRE indicator Yight___________ Ivory _______. When iluminated, indicates that the fire order has not been issued.

K TRACK indicator light. _ ______ Ivory_ ______. When illuminated, indicates that no target is currently being
tracked by the target-tracking radar system.

L CONFIRM indicator light...__. Ivory.ooo.... When illuminated, indicates that no target has been acquired
by the target-tracking radar system.

M DESIGNATE indicator light___| Ivery________ When illuminated, indicates that no target has been desig-
nated to the target-tracking radar system.
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Figure 98. Azimuth and elevation devialion indicator—indicators.
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Control or indieator

Functicn

ELEVATION ERROR meter..

AZIMUTH ERROR meter____.

Indicates the elevation pointing error of the track antenna
reflector assembly (fig. 50) of the target track antenna-
receiver-transmitter group. Meter is graduated from 0
to 25 mils to left and right of zero in increments of 1 mil.
When pointer of meter is to left of zero, indicates the
track antenna reflector assembly iz pointing below the
target. When meter pointer is to right of zero, indicates
the track antenna reflector assembly is pointing above
the target.

Indicates the azimuth pointing error of the track antenna
reflector assembly (fig. 50) of the target track antenna-
receiver-transmitter group. Meter is gradusted from 0
to0 25 mils to left and right of zero in increments of 1 mil.
When pointer of meter is to left of zero, indicates the track
antenna reflector assembly is pointing to left of target.
When pointer is to right of zero, indicates the track an-
tenna refiector assembly is pointing to right of target.
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Figure 84. Precision indicalor—(largel radar conirol console)—controls and indicators.

f L lé:y 9l.‘r.} Control or indicator Type Funetion

A INTENSITY knob________.___ Rotary_______ When turned, adjusts the illumination of the sweep (B, fig.
115} on the precision indicator (fig. 34) on the target radar
control console,

B | GAINknob_._.._____. e R Rotary..__._. When turned, adjusts the intensity of the entire display
(fig. 115) except the sweep (B, fig. 115) on the precision
indicator (fig. 34) on the target radar control console,
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Figure 95. Targel test conirol—conlrols and indicalors.
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Key to
fig. 95

Cortrol or indicator

Type

Function

A

RECEIVER TEST indicator
light.

FREQUENCY knob

SIGNAL LEVEL dial +==n---

SIGNAL LEVEL knob -v------

RANGE - TRIM knob --sessn--

RANGE-SLEW awitch -es==ce-a-

Toggle (three-
position,
spring-loaded
to center
position).

When illuminated, indicates that TARGET-STANDBY-
MISSILE switch (L, fig. 106) on the missile control-
indicator group (fig. 36) on the missile radar control
conscle is set to the TARGET position. Also indi-
cates that the radar test set TS-847A/M5W-1 (fig.
53) is conditioned for testing the receiver system of
the target-tracking radar system.

When turned, adjusts the transmitting frequency of the
target oscillator in the radar test set TS-847A/MSW-
1 (fig. 53), provided the TARGET-STANDBY-MIS-
SILE switch (L, fig. 106) on the missile control-
indicator group {lig. 36) on the missile radar control
console is set to the TARGET position.

Indicates the attepuation of the transmitted signal
from the target oscillator of the radar test set TS-
84TA/MSW-1 (fig. 53). Dial is graduated from 0 to
35 db in incremeats of 1 db,

When turned, adjusts the attenuation of the transmitted
signal from the target oscillator of the radar test set
TS-847A/MSW-1 {fig. 53) as indicated by the SIGNAL
LEVEL dial (C, fig. 95).

When turned, permits fine adjustment of the simulated
range of the radio frequency signal produced by the
target oscillator in the radar test set TS-847TA/MSW-
1 {fig. 53).

When operated to the out (right} position, increases the
simulated range of the radio frequency signal pro-
duced by the target oscillator in radar test set TS-
847A/ MSW-1.{fig. 53).

When operated to the in (left) position, decreases the
simulated range of the radio frequency signal pro~
duced by the target oscillator in the radar test set
TS-847A/MSW-1 (fig. 53).

When released from either the left or right position to
the center position, causes the simulated range of
the radio frequency signal produced by the target
oscillator in radar test set TS-B47TA/M5W-1 Lo re-
main at the value indicated by the range dial (D,
fig. 98) on the range indicator (fig. 34) on the tar-
get radar control console, at the time the switch
was released.
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Figure 96. Target track control drawer - controls and indicators.

Key to
fig. 96

Contrel or indicator

Type

Function

182

Elevation MAN-AID-AUTO
switch,

Elevation SLEW switch - - -

Elevation handwheel - - - -~ ~

Azimuth MAN-AID-AUTO
awitch.

Rotary
{three-
position).

Toggle
(three-
position
spring-
loaded
to center
position).

Rotary- - - -

Rotary
{three-
position).

When set to the MAN position, permits
the track antenna reflector assembly
(fig. 50) associated with the target-
tracking radar system to be positioned
up or down in elevation at a rate di-
rectly proprotional to the manual ro-
tation of the elevation handwheel {C,
fig. 96).

When set to the AID position, permits
the track autenna reflector assembly
(fig. 50) associated with the target-
tracking radar system to continue to
move up or down in elevation auto-
matically after release of the elevation
handwheel (C, fig. 96). The rate and
direction which the track antenna re-
flector assembly moves remains the
game as it was at the time the eleva-
tion handwheel was released.

When set to the AUTO position, causes
the track antenna reflector assembly
{fig. 50) associated with the target-
tracking radar system to automatically
remain positioned to the elevation an-
gle of the target being tracked.

When operated, moves the track antennsa
reflector assembly (fig. 50) associated
with the target-tracking radar system,
up or down in elevation at a more rapid
rate than is provided by rotating the
elevation handwheel (C, fig. 96).

When rotated, positions the track antenna
reflector assembly (fig. 50) associated
with the target-tracking radar system,
up or down in elevation, provided the
elevation MAN-AID-AUTO switch (A,
fig. 96) is set to either the MAN or the
AID position,

When set to the MAN position, causes the

track antenna reflector assembly (fig.
50} associated with the target-tracking
radar system to be positioned in azi~
muth at a rate directly proportional to
the manual rotation of the azimuth
handwheel (H, fig. 96)
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Key to
fig, 96

Control or indicator

Type

Function

ACQUIRE switch- - - - - -

OFF TARGET switch - - -

TRACKED switch - - - - -

CONFIDENTIAL

Toggle {two-
position,
spring-
loaded to
right posi-
tion).

Pushbutton -

Pushbutton

When set to the AID position, causes the
track antenna reflector assembly (fig.
50) associated with the target-tracking
radar system to coutinue to move in
azimuth automatically after release of
the azimuth handwheel (H, fig. 96).

The rate and direction at which the

track antenna reflector assembly moves

remains the same as it was at the time
the azimuth handwheel was released.

When set to the AUTO position, causes
the track antenna reflector assembly
(fig. 50) associated with the target-
tracking radar system to automatically
remain positioned to the azimuth an-
gle of the target being tracked.

When operated, performs the following
functions:

a. Automatically slews the azimuth
and range circuits of the target-
tracking radar system to the
azimuth and range of the desig-
nated target.

b. Illuminates the green CONFIRM in-
dicator light (B, fig. 92) and ex-
tinguishes the ivory CONFIRM
indicator light (L, fig. 92) on the
target track indicator assembly
{fig. 34) on the target radar con-
trol console.

¢. Illuminates the green TARGET-
CONFIRMED indicator light (R,

i, fig. 77) and extinguishes the
ivory TARGET-CONFIRMED in-
dicator light (K, 2, fig. 77) on the
battery signal panel-indicator
(fig. 24) on the battery-control
console,

When depressed, performs the following
functions, which indicate that the target-
tracking radar system is off target in
at least one coordinate:

a. Illuminates ivory TRACK indicator
light (K, fig. 92} and extinguishes
green TRACK indicator light (C,
fig. 92) on the target track indica-
tor assembly (fig. 34) on the tar-

: get radar control console.

b. Illuminates ivory TARGET-TRACKED
indicator light (L, 2, fig. 77) and
extinguishes green TARGET-
TRACKED indicator light (8, 1,
fiz. 77) on the battery signal
panel-indicator {fig. 24} on the
battery-control console.

When depressed, performs the following
functions, which indicate that the target-
tracking radar system is on target in
all three coordinates:
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Key to
fig. 96

Control or indicator

Type

Function

184

Azimuth handwheel- - - - - -

TEST switch - - - - - - - - _

Range SLEW switch - - - - -~

Range MAN-AID-AUTO switch

Rotary- - - ~

Toggle (two-
position,
with guard),

Toggle
{three-
position,
spring-
loaded to
center po-
sition).

Rotary
{three-
position).

a, [luminates green TRACK indicator
light (C, fig. 92) and extinguishes
ivory TRACK indicator light (K,
fig. 92) on the target track indica-
tor assembly (fig. 34) on the tar-
get radar control console,

b. Illuminates green TARGET-
TRACKED indicator light (S, 1,
fig. 77) and extinguishes ivory
TARGET-TRACKED indicator
light (L, 2, fig. 77) on the bat-
tery signal panel-indicator (fig.
24) on the battery-control con-
sole.

When rotated, positions the track antenna
reflector assembly {fig. 50) associated
with the target-tracking radar system
in azimuth, provided the azimuth MAN-
AID-AUTO switch (D, fig. 96} is set to
either the MAN or the AID position.

When set to the TEST position, places
the target-tracking radar system in the
test condition, When turned to the down
position, permits normal operation of
the target-tracking radar system.
Switch is normally left in down position.

When operated, causes the range circuits
of the target-tracking radar system to
slew in or out in range at a more rapid
rate than is provided by rotating the
range handwheel (P, fig. 96).

When set to the MAN position, permits
target range, represented by the
range circuits of the target-tracking
radar system, to increase or decrease
at a rate directly proportional to the
manual rotation of the range handwheel
(P, fig. 96).

When set to the AID position, permits
target range, represented by the range
circuits of the target-tracking radar
system, to automatically increase or
decrease after release of the range
handwheel (P, fig. 96}). The rate at
which the range increases or decreases
remains the same as it was at the time
the range handwheel was reteased.

When set to the AUTO position, cauwses
target range, represented by the range
circuits of the target-tracking radar
system to automatically remain the
same as the range of the target being
tracked.
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Key

Control or indicator

Type

Funection

RANGE switch

VIDEQ AMP indicator

Range handwheel

VIDEOQ AMP switch

SERVOS switch

Toggle
{three-

position)

Red

Rotary

Togele
{three-
position)

Toggle
(three-
position)

When set to the NORMAL position, permits normal operation
of the range circuits of the target tracking radar system.
When set to the CALIBRATE position, permits calibration
of the range circuits of the target tracking radar system.
When set to the ZERQ position, permits zercing of the

range circuits of the target tracking radar system.

When illuminated, indicates VIDEQ AMP switch (Q, fig.
96} is set to X3 or X6 position to obtain increased target
video gain to azimuth, elevation, and range indicators.

When rotated, causes the target range represented by the
range circuits of the target tracking radar system to in-
crease or decrease, provided the range MAN-AID-AUTO
switch (L, fig. 96) is set to either the MAN or the AID
position.

When zet to’ OFF position, conditions video amplifier to
provide target video at normal gain to azimuth elevation,
and range indicators.

When set to X3 position, conditions video amplifier to pro-
vide target video at 10 db above normal gain to azimuth,
elevation, and range indicators.

When set to X8, conditions video amplifier to provide video
at 15 db above normal target gain to azimuth, elevation,
and range indicators.

When set, to the off {center) position, permits normal operation
of the target tracking radar system.

When set to the INC position, applies a constant automatic
tracking rate to the azimuth, elevation, and range servos
of the target tracking radar system for use during testing.
This rate is in a positive direction.

When set to the DEC position, applies a constant automatic
tracking rate to the azimuth, elevation, and range servos
of the target tracking radar system for use during testing.
This rate is in a negative direction.

Figure 96 (U).

Targel irack control drawer—conirols gnd indicalors—Llegend—continued.
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Figure 97 (U}, Electric light control—controls.
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Key to
fig. 97 Control or indicator Type Funetion
A DIAL LIGHTS knob. ... __ Rotary____..._ When turned, adjusts the illumination of the azimuth dial
(D, fig. 98), elevation dial, and range dial on the azimuth
indicator (fig. 34), elevation indicator, and range indicator
respectively on the target radar control console,
B SIGNAL LIGHTS knob._._. |Rotary.....___ When turned, adjusts the brilliance of all illuminated indi-
cator lights (fig. 92) on the target track indicator assembly
(fig. 34).
C CEILING LIGHTS knob._.. |Rotary.....--. When turned, adjusts the brilliance of the white incandescent

ceiling lights, provided CEILING LIGHTS switch (D,
fig. 97) is set to the DIM position, and CEILIN G LIGHTS
switch (E, fig. 87) on the trailer door light panel is set to
the REMOTE position.

D CEILING LIGHTS switch.. | Toggle (two- When set to the BRIGHT position, illuminates the white in-

position) candescent ceiling lights at full brilliance, provided CEIL-
ING LIGHTS switch (E, fig. 87) on the trailer door light
panel is set to the REMOTE position.

When set to the DIM position, permits brilliance of the white
incandescent ceiling lights to be controlled by CEILING
LIGHTS knob (C, fig. 97), provided CEILING LIGHTS
switch (E, fig. 87) on the trailer door light panel is set to
the REMOTE position.

E ELEVswitch_ ... .. ._.... Toggle {two- When set to the COORDINATE LOCK position, locks the

position) track antenna reflector assembly (fig. 50) associated with

the target tracking radar system at the elevation coordinate
set by the local antenna control.

F AZawiteh_ .. _Lceeooo. Toggle {(two- When set to the COORDINATE LOCK position, locks the

position) track antenna reflector assembly (fig. 50) associated with

the target tracking radar system at the azimuth coordinate
set by the local antenna control.

G RANGE switch__ ____._.... Toggle (two- When set to the COORDINATE LOCK position, locks the

position) target range represented by the range circuits of the target

tracking radar system at the range set by the range hand-

wheel (P, fig. 96).

[ Figure 97 (U). Eleetric light control—controls—legend.
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Figure 98, {U). Elevalion, ezimulh, or range indicator—  Figure 98.1 (U}, Elevation, azimuth, or range indicator—
controls and indicators—systems 1201 and below. conirols end indicalors—systems 1202 and above.
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Key to Control or indicator Type Function
and 987 %

A FOCUS knob__....____....... Rotary_.________ When turned, adjusts the clearneas and sharpness of the
indieator presentation.

B INTENSITY knob_____._.___.__ Rotary.._______ When turned, adjusts the brilliance of the indicator
presentation.

C SWEEP LENGTH knob._.._. Rotary_ .. ... _. When turned, varies, from 40,000 to 200,000 yards, the
range represented by the upper baseline (fig. 119) for
the elevation or azimuth indicator presentation, or by
the baseline {fig. 121} for the range indicator presen-
tation.

n Elevation, azimuth orrange dial | ... __._________ Elevation dial: Indicates the elevation angle of the track

E IMAGE SPACING switch

_____ Rotary {three-
position).

antenna reflector assembly (fig. 50) of the target track
antenna-receiver-transmitter group. The dial is gradu-
ated from 0 to 6400 mils in increments of 5 mils.

Azimuth dial: Indicates the azimuth angle of the track
antenna reflector assembly (fig. 500 of the target track
antenna-receiver-transmitter group. The dial is gradu-
ated from 0 to 6400 mils in increments of 5 mils.

Range dial: Indicates the target range represented by the
range circuits of the target-tracking radar system.
The dizal is graduated from 0 to 200,000 yards in incre-
ments of 10 yards.

Elevation or azimuth indicator.

When set to the OFF or NOR position, two baselines
extend across the face of the cathode-ray tube, as shown
on figure 119.

When set to the SEL S8IG position, the presentation on
the cathode-ray tube appears the same as when the
switch is in the NOR position except the baselines on
either side of each 500-yard expanded sweep are not
visible. This type presentation is shown on figure 120.

Note. For s detalled explanation of the elevation or azimuth indieator
presentation with IMAGE BPACING switch in each of its three poaitions,
refer to paragraph 68¢.

When set to either the OFF or NOR position, a single
baseline extends across the face of the cathode-ray tube
as shown on figure 121.

When set to the SEL SIG position, the presentation on
the cathode-ray tube appears the same as when the
switch iz set to the OFF or NOR position, except the
baseline on either side of the 500-yard expanded sweep
is not visible. This type presentation is shown on
figure 122,

Note. For s detailed explanation of the range Indicator presentation with
IMAGE SPACING swltch set to the OFF or NOR, or the SEL SIG posi-
tions, refer to paragraph $8d.

211~ 762 O - &6 - 1B
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Figure 99 (),

Target track conirel power supply—conirols and indicators.
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Authorized

Key to
fig, 99

Control or indicator

Type

Function

MAGNETRON meter -~ - = -

FREQUENCY meter - - - =

FREQUENCY switch - -~ - -

INTERRUPT RF switch -~ - -

AGC-MANUAL switech = ~ - -

GAINknob - ~ =~ - = === =

IND HV indicator light - - -

CONFIDENTIAL

- o A -

Toggle
{three-
position,
apring-
loaded
to center
position},

Toggle
{three-
position,
spring-
loaded
tocenter
position}.

Toggle
(two-
position).

Rotary - -

White - -

Indicates magnitude of average magnetron current of
the target-tracking radar system, magnitude of high
voltage applled to transmitter system of the target-
tracking radar system, or magnitude of current of
high voltage power supply of the target-tracking
radar system, as determined by the position of the
MAGNETRON switch (N, fig.99). The meter has two
scales. The top scale is graduated from 0 to 5 in
increments of 0. 2; the lower acale I8 graduated
from 0 to 25 in increments of 1.

Indicates the relative frequency at which the magnetron
of the target—tracking radar system ia operating.
The meter is graduated from 0 to 100 megacycles in
increments of 5 megacycles.

When operated to the DECREASE position, decreases
the frequency of the magnetron of the target-tracking
radar system to 2 minimum of 8500 megacycles.

When operated to the INCREASE position, increases
the frequency of the magnetron of the target-tracking
radar system to a maximum of 9600 megacycles.

When released from either the INCREASE OR DE-
CREASE position, causes the magnetron of the
target-tracking radar system to operate at the
frequency indicated on the FREQUENCY meter
{B, fig. 99).

When operated to either INTERRUPT R position
(left or right from center), causes the rf energy
from the target transmitter to be transferred from
the target antenna to the dummy load. Operation of
the INTERRUPT RF switch is discussed in
TM 9-1430-250~-10/1.

When set to the AGC pogition, causes the automatic
gain control {AGC) circuits to automatically control
the gain of the receiver gystem of the target-track-
ing radar system.

When set to the MANUAL position, permits the gain
of the receiver system of the target-tracking radar
system to be controlled by the GAIN knob (E, fig. 93),
provided the TEST switch (K, fig, 96} on the target
track control drawer (fig. 34) on the target radar
control congole ia in the up position.

When turned, adjusts the gain of the receiver system
of target-tracking radar system, provided the AGC-
MANUAL switch (D, fig. 99) is in the MANUAL
position, and the TEST switch (K, fig. 96) on the
target track control drawer (fig. 34) on the target
radar control consgole is in the up position.

When illuminated, indicates that high voltage is being
applied to the PPI (fig. 34), precision indicator
elevation indicator, azimuth indicator, and range
indicator on the target radar control console.
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Key to
fig.99

Control or indicator

Type

Function

192

IND HV switch - - ~ - - - -

HV BUPPLY-ON swlich - ~

HV SUPPLY-ON indicator
light.

HV SUPPLY-OFF switch,

HV SUFPLY-READY
indicator light,

HV SUPPLY knob ~ - - - -

Toggle
{two-
position).

Push-
button

Red - - -

Push-
button

Green - -

- |Rotary - -

When turned to the on {up) position, applies high volt-
age to the PPI (fig. 34), precision indicator, elevation
indicator, azimuth indicator, and range indicator on
the target radar control console, and illuminates
the IND HV indicator light {F, fig.99).

When depressed, applies high voltage to the trans-
mitter system of the target-tracking radar system.
Muminates HV SUPPLY~ON indicator light (J,
fig. 99}, and the TARGET-HIGH VOLTS-ON
indicator light (T, fig. 88) on the radar power control
panel (fig.33). Extinguighes the HV SUPPLY-
READY indicator light (L, fig, 99), and extinguishes
the following indicator lights on the radar power
control panel:

2. TARGET-HIGH VOLTS-READY indicator light
(U, fig. 88).
b. TARGET-HIGH VOLTS-HOT indicator light
(v, fig.s8).
c., TARGET~-HIGH VOLTS-PREHEAT indicator
light (W, fig. 88).
d. TARGET-INTLK indicator light {AA, fig.88).

When illuminated, Indicates that high voltage is being
applied to the transmitter syatem of the target~
tracking radar system.

When depressed, removes high voltage from the
transmitter system of the target-tracking radar
system. Extinguishes HV SUPPLY-ON indicator
light (J, fig, 99), and the TARGET-HIGH VOLTS-
ON indicator light (T, fig. 88} on the radar power
control panel (fig. 33). Iluminates the HV SUPPLY
-READY indicator light (L, fig. 99), and illuminates
the following indicator lights on the radar power
control panel:

a. TARGET-HIGH VOLTS~-READY indicator light
(U, fig, 88},

b. TARGET-HIGH VOLTS-HOT indicator light
(v, fig.88).

¢. TARGET-HIGH VOLTS-PREHEAT indicator
light (W, fig. 88).

d. TARGET-INTLX indicator light (AA, fig.88).

When illuminated, indicates that high voltage may be
applied to the trangmitter system of the target-
tracking radar system.

When turned, adjusts high voltage applied to the
transmitter system of the target-tracking radar
system, as indicated on the MAGNETRON meter
(A, fig. 99), (Must be in START position, fully
counterclockwise, before high voltage can be
applied to the transmitter system).
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Functlon

cs
Eey Control or indicator Type
N MAGNETRON switch........ Lever (three-
position,
spring-
loaded to
center posi-
tion.)
P AAR indicator light (selected
systems only)............n. Yellow .....
Q NAR indicator light (selected
systems only).............. Green ......

When operated te the KV FS=25 position, causes the
MAGNETRON meter (A, fig. 99) to indicate the mag-
nitude of high voltage being applied to the magnetron
of the transmitter aystem of the target tracking radar
system. For this position of the switch, the lower scale
of the meter is read in kilovolts, The meter scale is
graduated from 0 to 25, in increments of 1000 volts.

When set the FS 5MA. position, causes the MAGNETRON
meter (A, fig. 99) to indieate the average current of
the magnetron. For this position of the switch, the
upper scale of the meter is read in milliamperes. The
meter scale is graduated from 0 te 5, in increments of
0.2 milliamperes,

When operated to the MA FS=26 position, causea the
MAGNETRON meter (A, fig. 99) to indicate average
enrrent of the magnetron high voltage power supply of
the target tracking radar system. For this position of
the switch, the lower scale of the meter is read in
milliamperes. The meter scale is graduated from ¢ to 26,
in increments of 1 milliampere.

When illuminated, indicates the target tracking radar
aystem is synchronized at the auxiliary acquisition
radar (AAR) prf rate of 400 pps.

When illuminated, indicates the target tracking radar
system is synchronized at the Nike acquisition radar
(NAR) prf rate of 500 pps.

Figure 89 (U). Target track conirol power supply—conirole and indicators—legend—Continued.

78 (U). Operating Controls and Indicators
of the Missile Radar Control
Console

Controls and indicators of the missile radar
control console (B, fig. 31) used by operating
personnel are on the missile track indicator
(fig. 36), the missile track control drawer, the
missile track control power supply, the misaile
control-indicator group, and the range indica-
tor. The controls and indicators of each of the
above assemblies are described in ¢ through e
below.

a. Missile Track Indicator. Controls and in-
dicators of the missile track indicator (fig. 36)
are shown on figure 103 and described in the
asgociated legend.

CONFIDENTIAL

b. Missile Track Control Dreawer. The con-
trols and indicators of the missile track control
drawer (fig. 36) are shown on figure 104 and
described in the associated legend.

¢. Missile Track Control Power Supply. Con-
trols and indicators of the missile track control
power supply (fig. 36) are shown on figure 105
and described in the associated legend.

d. Missile Control-Indicator Group. Controls
and indicators of the missile control-indicator
group (fig. 36) are shown on figure 106 and
described in the associated legend.

e. Range Indicator. The controls and indica-
tors of the range indicator (fig. 36) on the
missile radar control console are shown on fig-
ure 107 and described in the associated legend.
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Figure 100. PPI (largel rader control console)—controls and indicators.
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Key to Control or indicator Type Function
fig. 100

A LIGHTS knob._ ... __._.___. Rotary_-.....___ When turned, adjusts the illumination of azimuth scale
(D, fig. 100} on the PPI (fig. 34).

B INTENSITY knob_____.______ Rotary_ . _.___. When turned, adjusts the illumination of the rotating
radial sweep (C, fig. 113}, and the acquisition (flashing}
azimuth line (E, fig. 113).

C GAINEnob. ______________.... Rotary____.____ When turned, adjusts the intensity of all displays on the
PPI (fig. 34) except the rotating radial sweep (C, fig.
113) and the acquisition (flashing) azimuth line.

D Azimuth sesle_________________ Dial _......... Provides a means for determining the azimuth of any
display appearing on the PPI (fig. 34). Scale is gradu-
ated from 0 to 6400 mils in increments of 100 mils.

E RANGE switch. . . _._..______ Rotary {three- When set, displays on the PPI (fig. 34) only those targets

position). and objects within the range as determined by the set-
ting (60,000; 120,000; or 250,000 yards) of the switch.
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Figure 101. Target rader conirel console—pariial view—upper center access door—indicator lights.

Key to Centrol or indicator Type Function
fig. 101 . . O
A Equipment status indicator | White..______ When illuminated, indicates that white equipment status
light. prevaile.
B Equipment status indicator | Yellow.._ ... __ When illuminated, indicates that yellow equipment status
light. prevails.
C Equipment status indieator | Blue. . _______ When illuminated, indicates that blue equipment status
light. prevails. ) .
D Equipment status indicator | Red .. ._____. When illuminated, indicates that red equipment status
light. ' prevails.
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Figure 102. Rador set group—indicalors.
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Key to Control or Indicator Type Function
fig. w2
A Missile range dial. ... ... ... . oLl . Indicates missile slant range. Dial is graduated from 0 to
200,000 yards in increments of 2 yards,
B Target range dinl. . ____________|_______.___.._ Indicates target slant range. Dial is graduated from 0 to
200,000 yards in increments of 2 yards.
198
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Figure 108 (CMHA). Missile irack indicalor—conirols and indicatlors
(sysiems 1186 and below),
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Authorized c7

Eey

Cantrol or indicator

Type

Function

- B > T = B & T

ELEVATION ERROR meter

LAUNCHER-1 indicator light
LAUNCHER-2 indicator light
LAUNGHER-3 indicator light
LAUNCHER-4 indicator light

AZIMUTH ERROR meter

TEST RESPONDER indica-
tor light,

MISSILE READY switch

LOCAL DESIGNATE switch

Green
Green
Green

Green

Ivory

Toggle (two-
position)

Toggle (two-
position)

Indicates elevation pointing error of the track antenna re-
flector assembly (fig. 50) of the missile track antennz-
receiver-iransmitter group. Meter is graduated from ¢ to
25 mils to left and right of zerc in increments of 1 mil.
‘When pointer of meter is to left of zero, indicates track
antenna reflector assembly is pointing below the missile,
When pointer of meter is to right of zero, indicates track
antenna reflector assembly is pointing above the missile.

When illuminated, indicates that launcher 1 of the previously
designated section has been designated.

When illuminated, indicates that launcher 2 of the previously
designated section has been designated.

When illuminated, indicates that launcher 3 of the previously
designated section has been designated.

When illuminated, indicates that launcher 4 of the previously
designated section has been designated,

Indicates azimuth pointing error of the track antenna reflec-
tor assembly (fig. 50) of the missile track antenna-receiver
transmitter group. Meter is graduated from ¢ to 25 mils
to left and right of zero in increments of 1 mil. When
pointer of meter is to left of zero, indicates that track
antenna reflector assembly is pointing to the left of the
missile. When pointer of meter is to right of zero, indi-
cates that the track antenna reflector assembly is pointing
to the right of the miszsile.

When illuminated, indicates that flight simulator group is
designated, instead of a missile, for tracking by the missile
tracking radar system.

When turned to the up position, performs the following
functions, which indicate that the designated missile is
sufficiently conditioned to be tracked, provided the LOCAL
DESIGNATE switch (J, fiz. 103) is in the up position.
a. TNluminates the green READY indieator light (D, fig.

106) and extinguishes the ivory READY indicator
light (W, fig. 106) on the missile control-indicator
group (fig. 36).

b. NMuminates the green MISSILE-READY indicator
light (M, 1, fiz. 77) and extinguishes the ivory
MISSILE-READY indicator light (F, 2, fig. 77)
on the battery signal panel-indieator (fig. 24) on the
battery control console.

When turned to the up position, permits section and launcher
to be designated by the operation of a SECTION switch
(U, V, W, or X; fig. 103) and 2 LAUNCHER switeh (N,
P, Q, or R; fig. 103), respectively,

‘When turned to the off (down) position, the selection of the
section and launcher is transferred to the trailer mounted
launching control station.

Figures 108 and 103.1 (U).
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Missile track indicalor—conirols and indicatore—syslems 1186 and below and 1187 and above—
legend.
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Key to figs. controior indicator

Type

Funciion

K TEST RESPONDER switch_ . .| Pushbutton__.

L DIAL LIGHTS knob__...

M AZIMUTH dial .. ________

N LAUNCHER-4 switch._ .. _.

P LAUNCHER-3 switch.____

----| Pushbutton__.

—.—_| Pushbutton_.__

CONFIDENTIAL

When depressed, performs funotions as listed in « through e
below, provided LOCAL DESIGNATE switeh (J, fig.
103) is turned to the up position:

a. Illuminates TEST RESPONDER indicator light (G,
fig. 103}, indicating the flight simulator group is to be
used with the missile-tracking radar system.

b. Extinguishes the SECTION indicator light (Y, Z, AA,
or BB, fig. 103) and the LAUNCHER indicator light
(B, C, D, or E; fig. 103).

¢. Extinguishes green DESIGNATE indicator light {C,
fig. 106), green READY indicator light (D, fig. 106},
and green TRACK indicator light (E, fig. 106}; and
illuminates ivory DESIGNATE indicator light {X,
fig. 106}, ivory READY indicator light (W, fig. 106),
and ivory TRACK indicator light (V, fig. 106}
on the missile control-indicator group (fig. 36).

d. Extinguishes the green MISSILE-DESIGNATED
indicator light (L, 1, fig. 77), green MISSILE-
READY indicator light (M, 1, fig. 77), and green
MISSILE-TRACKED indicator light (N, 1, fig.
77); illuminates ivory MISSILE-DESIGNATED
indicator light (E, 2, fig. 77), ivory MISSILE-
READY indicator light (F, 2, fig. 77, and ivory
MISSILE-TRACKED indieator light (G, 2, fig.
77} on the battery signal panel-indicator (fig. 24)
on the battery control console.

e. Causes the missile tracking radar system to auto-
matically acquire and track flight simulator group
provided TEST switch (A, fig. 104) is in down
position.

When {furned, adjusts the illumination of AZIMUTH
dial (M, fig. 103) and ELEVATION gial (8, fig. 103);
and the range dial (D, fig. 107) on the range indicator
(fig. 36) on the missile radar control console.

Indicates the azimuth angle of the track antenns reflector
assembly (fig. 50} of the missile track antenna-receiver-
transmitter group. The disl is graduated from 0 to 6400
mils in increinents of 5§ mils.

When depressed, designates launcher 4 of the previously
selected section, and illuminates LAUNCHER-4 indicator
light (E, fig. 103} provided LOCAL DESIGNATE
switch (J, fig. 103) is turned to the up position.

When depressed, designates launcher 3 of the previously
selected section, and iluminates LAUNCHER-3 indicator
light (D, fig. 103), provided LOCAL DESIGNATE switch
{J, fig. 103) is turned to the up position.
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Control or indicator

Type

Fuanction

LAUNCHER-2 switeh_ . ______.

LAUNCHER-1 switch___.__.___

ELEVATION dial_______..__.__

SIGNAL LIGHTS knob...___.

SECTION-D switch. . _....._._

SECTION-C awiteh_ __________

SECTION-B switeh. ... _._.._.

SECTION-A switeh. . __.._____

SECTION-A indicator light_ ...

SECTION-B indicator light__ ..

SECTION-C indieator light_ _ __

SECTION-D indicator light__..

Pushbutton. _.

Pushbutton__.

Pushbutton.__ .

Pushbutton___

Pushbutton. __

Pushbutton__.

When depressed, designates launcher 2 of the previously
selected section, and illuminates LAUNCHER-2 indicator
tight {C, fig. 103} provided LOCAL DESIGNATE switch
(J, fig. 103) is turned to the up position.

When depressed, designates launcher 1 of the previously
selected section, and illuminates LAUNCHER-1 indicator
light (B, fig. 103}, provided LOCAL DESIGNATE switch
(J, fig. 103) is turned to the up position.

Indicates the elevation angle of the track antenna reflector
assembly (fig. 50) of the missile track antenna-receiver-
transmitter group. The dial is graduated from 0 to 6400
mils in increments of § miks.

When turned, adjusts the brilliance of all illuminated
indieator lights on the missile track indicator (fig. 36).
Adjusts the brilliance of all indicator lights on the missile
control-indicator group (fig. 36) except the RECEIVER
TEST indicator light (M, fig. 106).

When depressed, designates launching section D and il-
lurninates SECTION-D indicator light (BB, fig. 103),
provided LOCAL DESIGNATE switch (J, fig. 103) is
turned to the up position.

When depressed, designates launching section C and il-
luminates BECTION-C indicator light (AA, fig. 103),
provided LOCAL DESIGNATE switch (J, fig. 108) is
turned to the up pesition.

When depressed, designates launching section B and il-
luminates SECTION-B indicator light (Z, fig. 103),
provided LOCAL DESIGNATE switch (J, fig. 103) is
turned to the up position.

When depressed, designates launching section A and il-
luminates BECTION-A indicator light (Y, fig. 103},
provided LOCAL DESIGNATE switch (J, fig. 103) is
turned to the up position.

When illuminated, indicates that launching section A has
been designated.

When illuminated, indicates thai launching section B has
been designated.

When illuminated, indicates that launching section C has
been designated.

When illuminated, indicates that launching section D has
been designated,
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Figure 104, Missile track control drawer—conirols and indicators.

Key to
fig. 104

Control or indleator

Type

Functiou

F

2Ll- 7H2 O - b6 - 19

TEST switch. ... ____________

COAST indicator light ___._.____

LAUNCHER ACQUIRE switch.

RANGE switeh_______._______

Range handwheel ______________

Range SLEW switeh__________.

Toggle (two-
position,
with guard).

Toggle {two-
position,
spring-loaded).

Toggle (three-
position}.

Toggle (three-
position,
spring-loaded
to center
position}.

When turned to the.up position, places the missile-tracking
radar system in the test condition.

When turned to the down position, places missile-tracking
radar system in automatic mode of operation.

When illuminated, indicates that & received signal is not
within the 100-yard range notch {fig. 123) of the range
indicator (fig. 36) on the missile radar control console.

When operated to right position and held, automatically
slews the elevation, azimuth and range circuits of the
missile-tracking radar system to the elevation, azimuth
and range of the designated missile or to missile flight
simulator group.

When set to the ZERO position, permits zeroing of the
range circuits of the missile-tracking radar system.

When set to the CALIBRATE position, permits calibra-
tion of the range circuits of the missile-tracking radar
system,

When set to the NORMAL position, permits normal
operation of the range circuits of the missile-{racking
radar system.

When rotated, causes the missile range, represented by the
range cireuits of the missile-tracking radar system, to
increase or decrease, provided the range MAN-AID-
AUTO switch (G, fig. 104) is set to either the MAN or
the AID position, and the TEST switech (A, fig. 104)
is turned to the up position.

When operated, causes the range circuits of the missile
tracking radar system to slew in or out in range at a
more rapid rate than is provided by rotating the range
handwheel (E, fig. 104).
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Key to

fig. 104

Control or indicator

Fanetlon

G

204

Range MAN-AID-AUTO switch_ | Rotary (three-

TRACKED switch Pushbutton._ ...

Azimuth handwheel Rotary_________

REJECT switch

When set to the MAN position, permits the missile range
represented by the range circuits of the missile tracking
radar system to increase or decrease at a rate directly
proportional to the manual rotation of the range hand-
wheel (E, fig. 104), provided the TEST swiich (4, fig.
104) is turned to the up position.

When set to the AID position, permits missile .range,
represented by the range circuits of the rnissile-tracking
radar system to increase or decrease automatically after
release of the range handwheel (E, fig. 104), provided
the TEST switch (A, fig. 104) is turned to the up posi-
tion.

When set to the AUTO position, causes the missile range
represented by the range circuits of the missile-tracking
radar system to automatically remain the same as the
range of the objeét being tracked, provided the TEST
switch (A, fig. 104) is turned to the up position.

When depressed, performs the following functions which
indicate that the missile iz being tracked in all three
coordinates:

@. Illuminates green TRACK indicator light (E, fig-
106) and extinguishes ivory TRACK indicator light
(V, fig. 108) on the missile control-indicator group
{fig. 36) on the missile radar control console.

b. Muminates green MISSILE-TRACKED indicator
light (N, 1, fiz. 77} and extinguishes ivory
MISSILE-TRACKED indicator light (G, 2,
fig. 77 on the battery signal panel-indicator
{fig. 24) on the battery-control console.

When rotated, positions the track antenna reflector
assembly (fig. 50), associated with the missile-tracking
radar system, in azimuth, provided the azimuth MAN-
AID-AUTO switeh (L, fig. 104) is set to either the
MAN or the AID position, and the TEST switch
{A, fig. 104) is turned to the up position.

When depressed, performs the following functions,

provided no fire order has been issued:

a. Causes the missile-tracking radar system to abandon
the missile it i3 tracking and to acquire the next
designated missile.

b. Extinguishes green READY indicator light (D,
fig. 106) and green TRACK indicator light (E,
fig. 106); and illuminates ivory READY indicator
light (W, fig. 106) and ivory TRACK indicator
light (V, fig. 106} on the missile control-indicator
group (fig. 36}.
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Key {0 Control or indicator
fig. 1

Type

L Azimuth MAN-AID-AUTO
switch,

M | DISABLE switeh. .. ____._____.

N Elevation handwheel ... . _.__

P SERVOS switch_ _______.__._.___

Rotary {three-
position).

Toggle (two-
position, with
guard).

Toggle (three-
position).

¢. Extinguishes green MISSILE-READY indieator
light (M, 1, fig. 770 and greem MISSILE-
TRACKED indicator light (N, 1, fig. 77); and
illuminates ivory MISSILE-READY indicator
light (¥, 2. fig. 77 and ivory MISSILE-
. TRACKED indicator light (G, 2, fig. 77) on the
battery signal panel-indicator (fig. .24) on the
battery-control console.

When set 0 the MAN position, causes the track antenna
reflector assembly (fig. 50) associsted with the missile-
tracking radaf system to be positioned in azimuth at &
rate directly proportional to the manual rotation of the
azimuth handwheel (J, fig. 104), provided the TEST
switch (A, fig. 104) is turned to the up position.

When set to the AID position, cavses the track antenna
reflector assembly (fig. 50} associated with the missile-
tracking radar system to continue to move in azimuth
automatically after release of the azimuth handwheel
(J, fig. 104), provided the TEST switch (A, fig. 104) is
turned to the down position. The rate and direction at
which the track antenna reflector assembly moves
remaing the same as it was at the time the azimuth
handwheel was released.

When set to the AUTQ position, causes the track antenna
reflector assembly (fig. 50) associated with the misaile-
tracking radar system to be automatically positioned to
the azimuth angle of the object being tracked.

When turned to the up position, removes the coast circuit
from the missile-tracking radar system.

When turned to the down position, enables the coast
circuit of the missile-tracking radar system,

When rotated, positions the track antenna reflector
nesembly (fig. 50) associated with the missile-tracking
radar system, in elevation, provided the elevation
MAN-AID-AUTO awiteh (Q, fig. 104) is set to either
the MAN or AID position, and the TEST switch (A,
fig. 104} is turned to the up position.

When set to the NORMAL position, permits normal
operation of the missile-tracking radar syatem.

When set to the INC position, applies a constant auto-
matic tracking rate to the azimuth, elevation, and
range servos of the missile-tracking radar system for
use during testing. This rate is in a positive direction.

When set to the DEC position, applies a constant auto-
matic tracking rate to the azimuth, elevation, and
-ange servos of the missile-tracking radar system for
use during testing. This rate is in & negative direction
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Key to
flg. 103

. Contral or indicator

Type

Function

Q

Elevation MAN-AID-AUTO
awitch.

Rotary (three-
position).

When set to the MAN position, causes the track antenna
reflector assembly (fig. 50) associated with the missile-
tracking radar system to be positioned in elevation at &
rate directly proportional to the manual rotation of the
elevation handwheel (N, fig. 104) provided the TEST
switeh (A, fig. 104) is turned to the up position.

When set to the AID position, causes the track antenna
reflector assembly (fig. 50) associsted with the missile-
tracking radar system, to continue to move in elevation
automatically after release of the elevation handwheel
(N, fig. 104}, provided the TEST switch (A, fig. 104) is
turned to the up position. The rate and direction at
which the track antenna reflector assembly moves
remains the same as it was at the time the elevation
handwheel was released.

When set to the AUTO position, causes the track antenna
reflector assembly (fig. 50) associated with the missile-
tracking radar system, to be automatically positioned to
the elevation angle of the object being tracked.
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Type

Funetion

Key to Control or Indieator
fig. 105

A MAGNETRON meter_ _

B FREQUENCY meter.__.

C FREQUENCY switch. _

D AGC-MANUAL switch.

E GAIN knob. . ___.___.

F IND HYV indicator light

G INDHV switeh_..___._.______
208

Toggle (three-
position,
spring-loaded
to center
position).

Toggle (two-
position).

Toggle (two-
position).

Indicates magnitude of average magnetron current of
the missile-tracking radar system, magnitude of high
voltage applied to transmitter system of the missile-
tracking radar system, or hmmagnitude of current of
high voltage power supply of the missile-tracking
radar system as determined by the position of the
MAGNETRON switch (N, fig. 105). The meter has
two scales. The top scale is graduated from 0 to 20, in
increments of 1; the lower acale is graduated from 0 to
100 in increments of 5.

Indicates the relative frequency at which the magnetron
of the missile-tracking radar system is operating. The
meter is graduated from 0 to 100 megacycles in incre-
ments of 5 megacycles.

When operated to the DECREASE position, decreases
the frequency of the magnetron of the missile-tracking
radar system to a minimum of 8500 megacycles.

When operated to the INCREABE position, inereases
the frequency of the magnetron of the missile-tracking
radar system to 2 maximum of 9600 megacycles.

When released from either the INCREABE or DE-
CREASE position, causes the magnetron of the missile-
tracking radar system to operate at the frequency
indicated on the FREQUENCY meter (B, fig. 105).

When set to the AGC position, causes the automatic
gain conirol (AGC) ecircuits to automatically control
the gain of the receiver system of the missile-traocking
radar system,

When set to the MANUAL position, permits the gain
of the reeceiver system of the missile-tracking radar
syetem to be controlled by the GAIN knob (E, fig.
105), provided the TEST ewitch (A, fig. 104) on the
missile track control drawer (fig. 36) on the missile
radar control console ie in the up position.

When turned, adjusts the gain of the receiver system
of the missile-tracking radar system, provided the
AGC-MANUAL switch (D, fig. 105) is in the MANUAL
position, and the TEST switch (A, fig. 104) on the
missile track control drawer (fig. 36) on the missile
radar control console is in the up position.

When illuminated, indicates that high voltage is being
applied to the range indicator (fig. 36) of the missile
radar control console.

When turned to the on (up) position, applies high voltage
to the range indicator (fig. 36) on the missile radar
control console, and illuminates IND HYV indicator
light (F, fig. 105).
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Key to Control or indfeator

Type

Funetion

H HV SUPPLY-ON awiteh_____._

J HV SUPPLY-ON indicator light.

K HV SUPPLY-OFF switch______

L HY SUPPLY-READY indica-
tor light.

M | HVBUPPLY knob______.____.

Pushbutton___ ..

When depressed, applies high voltage to the transmitter

@

system of the missile-tracking radar aystem. II-
luminates HY SUPPLY-ON indicator light (J, fig.
105}, and the MISSILE-HIGH VOLTS-ON indicator
light (G, fiz. 88) on the radar power control panel
(fig. 33). Extinguishes the HV SUPPLY-READY
indicator light (L, fig. 105), and extinguishes the
following indicator lights on the radar power control
panel:

. MISSILE-HIGH VOLTS-READY indicator light

(H, fig. 88).

b. MISSILE-HIGH VOLTS-HOT indicator light (J,

.

d

fig. 88).

MISSILE-HIGH VOLTS-PREHEAT indicator light
(K, fig. 88). _

. MISSILE-INTLK indieator light (P, fig. 88).

When illuminated, indicates that high voltage is being

a

pplied to the transmitter system of the missile-tracking

radar system.

-1

b

<.

d

| When depressed, removes high voltage from the trans

mitter system of the missile-tracking radar system.
Extinguishee HV SUPPLY-ON indicator light (J,
fig. 105), and the MISSILE-HIGH VOLTS-ON
indicator light (G, figz. 88) on the radar power control
panel (fig. 18). Illuminates the HV SUPPLY-
READY indicator light (L, fig. 105) and illuminates
the following indicator lights on the radar power
control panel:

. MISSILE-HIGH VOLTS-READY indicator light

(H, fig. 88).

. MISSILE-HIGH VOLTS-HOT indicator light (J,
fig. B8).

MISSILE-HIGH VOLTS-PREHEAT indicator light
(K, fig. 88).

. MISSILE-INTLK indicator light (P, fig. 88).

When illuminated, indicates that high voltage may be
applied to the transmitter system of the missile-tracking
radar pystem,

When turned, adjusts high voltage applied to the trans-
mitter system of the miesile-tracking radar system, as
indicated on the MAGNETRON meter (A, fig. 105).
(Must be in START position, fully counterclockwise,
before high voltage can be applied to the transmitter
system.}
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Control or indicator

Type

Funetion

MAGNETRON switch

......... Lever (three-
position,
spring-loaded
to center
position}.

When operated to the KV F8=20 position, causes the
MAGNETRON meter (A, fig. 105) to indicate the
magnitude of high voltage being applied to the magne-
tron of the transmitter system of the missile-tracking
radar system. The magnitude is indicated on the upper
scale of the meter. The scale is graduated from 0 to
20, representing 0 to 20,000 volts in inerements of 1,
representing 1000 volts,

When set to the FS 20MA position, causes the MAGNE-
TRON meter (A, fig. 105} to indicate the average
current, of the magnetron of the transmitter system of
‘the missile-tracking radar system. Current is indieated
in miliamperes on the top acale of the meter. Scale
is graduated from 0 to 20 milliamperes in inerements
of 1 milliampere.

When operated to MA FS8=100 position, causes the
MAGNETRON meter (A, fig. 105) to indicate average
current of the magnetron high voltage power supply
of the missile-tracking radar system. Current is
indicated in milliamperes on the lower scale of the
meter. Scale is graduasted from 0 to 100 milliamperes
in increments of 5 milliamperes.

210

CONFIDENTIAL



15 December 1958

CONFIDENTIAL Modiid Handins

TM 9-1430-250-10

\
\
Q

RA PD 417292

Figure 108, Misaile control-indicalor group—controls and indicators,

to Control or Indicator Type Function
fig. 106

A MISSILE-NIKE 1 indicator | Green___._____ When illuminated, indicates that a NIKE-AJAX missile

light. has been designated for the immediate engagement.

B MISSILE-NIKE B indicator | Green____._.._ When illuminated, indicates that a NIKE-HERCULES

light. missile has been designated for the immediate engage-
ment.

C DESIGNATE indicator light | Green._______._ When illuminated, indicates that either the launcher and
gection from which the missile is to be fired, or the
flight simulator group has been designhated.

D READY indicator light.._._...| Green_________ When illuminated, indicates a degree of readiness of the
designated missile or the flight simulator group.

E TRACK indicator light_ _ ______ Green._.._____ When illuminated, indicates that the designated missile is
being tracked by the missile-tracking radar system.

F FIRE indieator light___________ Green___._.._.. When illuminated, indicates that the fire order has been
issued.

G LAUNCH indicator light_ . ___. Green______._._ When illuminated, indicates that the designated missile
has been launched,

H BURST indicator light...___.__ Green_________ When illuminated, indicgtes that the burst order has been
jssued.

J TEST-I-Bswitch._.__..._._.__ Toggle (two- When set to the I position, permits testing of the NIKE-

position).

AJAX coder circuits of the missile-tracking radar
systermn, provided the TEST switch (A, fig. 104) on the
missile track control drawer (fig. 36) is turned to the up
position. Illuminates the MISSILE-NIKE I indicator
light (A, fig. 108}, provided the LOCAL DESIGNATE
switch (J, fig. 103) on the missile track indicator (fig. 36)
is turned to the up position,

m
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Key to
fig. 108

Control or indicator

Type

Funetion

N

22

RECEIVED SIGNAL meter_ . _

TARGET-STANDBY-MIS-
SILE switch,

RECEIVER TEST
light.

indieator

Rotary (three-
position).

Toggle (three-
position,
spring-loaded
to center
position).

When set to the B position, permits testing of the NIKE-
HERCULES coder circuits of fhe missile-tracking
radar system, provided TEST switch (A, fig. 104) on the
missile track control drawer (fig. 36) is turned to the up
position. INluminates the MISSILE-NIKE B indi-
cator light (B, fig. 106) provided the LOCAL DESIG-
NATE switch (J, fig. 103) on the missile track indicator
(fig. 36) is turned to the up position.

Indicates the magnitude of the missile-tracking radar
system receiver automatie gain control {AGC) voltage.
Scale is graduated from 0 to 10, representing 0 to 5
volts, in inecrements of 0.5, representing €.25 volts.

When set to the STANDBY position, makes filament
voltage available to the radar test set. TS-847A/MBW-1
{fig. 53). Extinguishes RECEIVER TEST indicator
light (M, fig. 106) on the missile control-indicator group
{fig. 36) and the RECEIVER TEST indicator light
(A, fig. 95} on the target test control {fig. 34) on the
target radar control console,

When set to the MISSILE position, ¢onditions the radar
test set TS-847A/MBW-1 (fig. 53) for use in testing the
missile-tracking radar system. IMuminates the RE-
CEIVER TEST indicator light (M, fiz. 106).

When set to the TARGET position, eonditions the radar
test set TB-847A/MBW-1 (fig. 53) for use in testing the
target-tracking radar system. Iluminates RECEIVER
TEST indicator light (A, fig. 95) on the target test con-
trol (fig. 34) on the target radar control console.

When illuminated, indicates that the TARGET-STAND-
BY-MISBILE switch (L, fig. 106) is set to the MISSILE
position. Also indicates that the radar test set TS-
BATA/MSW-1 (fig. 53) is conditioned for testing the
receiver system of the missile-tracking radar system.

When turned, permits fine adjustment of the simulated
range of the radio frequency signal produced by the
missile oscillator in the radar test set TS-B47A/MSW-1.

Indicates the attenuation of the transmitted signal from
the missile oscillator of the radar test set TS-B47A/
MBW-1 (fig. 53). The dial is graduated from 0 to 35
db in increments of 1 db,

When operated to the out (right) position, increases the
simulated range of the radio frequency signal produced
by the missile oscillator of the radar test set TS-847A/
MS8W-1 (fig. 53).

When operated to the in (left) position, decreases the
simulated range of the radio frequency signal produced
by the missile oscillator of the radar test set TS-847A/
MBW-1 (fig. 53).
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Control or {ndicator

Type

Function

SIGNAL LEVEL knob ... ___.

BURST indicator light_____.___
LAUNCH indicator light .. _____
FIRE indieator light____._____..

TRACK indicator light .. ...

READY indicator light_ ... - .-

DESIGNATE indicator light_ __

When released from either the left or right position to the
center position, causes the simulated range of the radio
frequency signal produced hy the missile oscillator in
the radar test set TS-84TA/MSW-—1 (fig. 53) to remain
at the value indicated by the range dial (D, fig. 107) on
the range indicator (fig. 36) of the missile radar control
console, at the time the switch was released.

When turned, adjusts the attenuation of the transmitied
gignal from the missile oscillator of the radar test set
TS 847A/MBW-1 (fig. 53) as indicated by the SIGNAL
LEVEL dial {P, fig. 108).

When illuminated, indicates that no burst order has been
isamed.

When illuminated, indicates that no missile has been
launched for the current engagement.

When illuminated, indicates that the fire order has not
been issued.

When illuminated, indicates that neither a missile nor the
flight simulator group is being tracked by the missile-
tracking rader system.

When illuminated, indicates that neither the designated
missile nor the fight simulator group is ready to be
tracked.

When illuminated, indicates that neither the launcher and
gection from which the missile is to be launched, nor
the flight eimuiator group has been designated.
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Figure 107. Range indicator (missile radar conirol console)—conirols and indicalors.

(Systems 1201 and below)
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Key Control er indieator Type Funetion

A FOCUS knob Rotary When turned, adjusts the clearness and sharpness of the
indicator presentation.

B INTENSITY knob Rotary When turned adjusts the brightness of all displays shown on
the face of the scope.

C SWEEP LENGTH knob Rotary When turned, varies the range represented by the sweep

D Range dial

E IMAGE SPACING switch

Rotary (three-
position)

(fig. 123) on the indicator presentation, from 40,000 yards
to 200,000 yards for NIKE-HERCULES operation and
from 10,000 yards to 55,000 yards for NIKE-AJAX op-
eration,

Indicates the missile range represented by the range circuits
of the missile tracking radar system. The dial is graduated
from 0 to 200,000 yards in increments of 10 yards.

When set to either the OFF or NOR position, a single base-
Yne extends across the face of the cathode-ray tube as
shown on figure 123.

When set to the SEL SIG position, the presentation of the
cathode-ray tube appears the same as when the switch is
set to the OFF or NOR position, except the sweep on
either side of the 500-yard expanded portion is not visible.
This type presentation is shown on figure 122.

Note. For # detailed explanation of the range indicator presentation with

the IMAGE SPACING switch in each of ita three positions, refer to para-
graph 90a.

Figures 107 and 107.1 {CMHA).

Range indicator (missile radar confrol consoley—controls and indicators—systems

1201 and below and 1202 and above—legend.
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Section, lll (V). DESCRIPTION OF CONTROLS AND INDICATORS OF THE ACQUISITION
ANTENNA-RECEIVER-TRANSMITTER GROUP, THE MISSILE AND TARGET TRACK ANTENNA-
RECEIVER-TRANSMITTER GROUPS, AND RADAR TEST SET TS-B47A/MSW-1

79 (U). Controls and Indicators of the Ac-
quisition Antenna-Receiver-Trans-
miter Group, Missile and Target
Track Antenna-Receiver-Trans-
mitter Groups

a. Acquisition Antenna-Receiver-Transmit-
ter Group. Controls on the acquisition antenna-
receiver-transmitter group (fig. 39) with
which operating personnel are concerned are

on the acquisition antenna pedestal (fig. 43)

and that portion of interrogator set AN/TPX-

27 and Mark X SIF/IFF equipment on the ac-

quisition antenna. The SIF/IFF equipment

installed at the acquisition antenna are the re-

ceiver-transmitter RT-211A/TPX (fiz. 46),

the coder-contro] unit KY-97B/TPX, and the

recognition signal simulator SM-140/TPX.

These controls are discussed in (1) and (2)

below, respectively.

{1) Only one control on the acquisition
antenna pedestal (fig. 43) is used
by operating personnel. This control
is shown on figure 108 and described
in the associated legend.

(2) Controls for SIF/IFF equipment
with which operating personnel
should be familiar are shown on fig-
ure 109 and deseribed in the associ-

b. Missile and Target Track Antenna-Re-
ceiver-Transmitter Groups. The controls on
the missile track antenna-receiver-transmitter
group (fig. 49) used by operating personnel
are identical to the controls on the target
track antenna-receiver-transmitter group (fig.
49) used by operating personnel. These con-
trols are on the track antenna pedestal and
the azimuth drive equipment enclosure, dis-
cussed in (1) and (2) below, respectively.

(1) The controls on the track antenna
pedestal (fig. 50) are shown on figure
110 and described in the associated
legend.

(2) The controls on the azimuth drive
equipment enclosure (fig. 50) are
shown on figure 111 and described in
the associated legend.

80 (U). Controls and Indicators of Radar
Test Set TS-847A/MSW-1

Controls and indicators of the radar test set
TS-84TA/MSW-1 (fig. 58) used by operating
personnel are on the TARGET OSCILLATOR,
test set monitor indicator panel, RF power
meter, and MISSILE OSCILLATOR. These
controls are shown on figure 112 and described

ated legend. in the associated legend.
Key Control or indicator Type Function
A Antenna disable switeh Toggle {two- When set to ON enables the acquisition antenna azimuth
position) drive motors.

When set to OFF, disables the acquisition antenra azimuth

drive motors.

Figure 108 (U). Acquisition anlenna-receiver-iransmitier group—partial view—control on acquisition antenna
pedesial—Ilegend.
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Figure 108 (U). Acquisition anlenna-receiver-transmitler group—partial view—conirol on acquisition anlenna pedestal,
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Figure 109 (U). SIF/IFP receiver-transmitier RT-811 A/ TPX, coder-control unit K Y-978/TPX, and recognition signal
simulator SM-140/TPX—controls—partial.
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Kay Control or indicator Type Funection
A POWER—ON-OFF switch Toggle (two- When placed in the ON position applies 110-volt, 400-cycle
position) ac power to recognition signal simulator SM-140/TPX,
B TRIG IN—PULSE-MODE 2 Toggle (two- When placed in MODE 2 position, conditions the simulator
position) to be triggered by the MODE 2 output only from the coder
control unit. When placed in the PULSE position, condi-
tions the simulator for operation from any trigger pulse
available.
OUTPUT—DELAY knob Rotary Adjusts the delay of the simulator output signal from 10 to
100 microseconds with respect to the input triggers.
D OUTPUT—LEVEL knob Rotary Adjusts the rf output signal strength to a level suitable for
the associated receiver.
E B+ ON—LOCAL-REMOTE Toggle (two- When set to LOCAL position, B+ power is applied only
switch position) during local operation.

When set to REMOTE position, B+ power is applied when-
ever the CHOP switch on coder control or acquisition
control-indicator is set te ON.

F OUTPUT-PULSE-CODE Toggle {two- When set to PULSE position, conditions the simulator to
switch position} transmit a single rf pulse suitable for receiver testing.

When set.to CODE position, conditions the simulator to
transmit a code 77 rf signal to the receiver and video
decoder for testing.

G Coder control POWER switch | Toggle (two- When set to the ON positian, applies ac power to the IFF
positien) coder control (fig. 46).
CHALLENGE switch Toggle {two- When set to the ON position, initiates operation of inter-
position} rogator set AN/TPX-27.

When set to the OFF position, stops operation of interro-
gator set AN/TPX-27 or allows the challenge function of
interrogator set AN/TPX-27 to be controlled remotely.

J LOCAL-REMOTE switch Rotary (two- When set to the LOCAL position, permits operation of in-
position) terrogator set AN/TPX-27 by the controls on the front
panel of the IFF coder.

When set to the REMOTE position, permits operation of
interrogator set AN/TPX-27 by the IFF controls (fig. 82}
on the acquisition control-indicator (fig. 24) of the battery
control console,

K POWER switch Toggle {two- When set to the ON position, applies ac power to the IFF
position) receiver-transmitter (fig. 46).

zll= 762 O - b6 - 20

Figure 108 {U).

SIF/IFF receiver-transmitler RT-211 A/ TPX, coder conirol unil KY-97B/TPX, and recognition

signal simulator SM-1 40/ TP X—eontrols—partial—legend.
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Figure 110. Missile or target track anlenna-receiver-(ranamitler group—parital views—controle on track anlenna pedestal.
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Koy to Control or indieator Type Funetion

fig. 110

AL BLOWER switeh______________ Togegle (two- When set to the ON position, energizes the blower

position}, which inflates the radome.

A2 Elevation antirotational loeck____| Mechanieal ____ Permits the track antenna reflector assembly (fig. 50}
to be mechanically locked to prevent movement in
elevation. _

B, 2 Azimuth antirctational lock . ____ Mechanical ____ Permits the track antenna pedestal (fig. 50} to be
mechanically locked to prevent movement in azimuth.

222
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Key to Control or indicator Type Funstion
fig, 111
A ANTENNA DISABLE switch. .| Toggle {two- When turned to the up position, disables the azimuth
position). drive motors and the elevation drive motors of the
associated target or missile track antenna-receiver-
transmitter group (fig. 49).
B INTERLOCK OVERRIDE | Toggle {two- When operated to the up position, ecauses all interlock
awitch. position, switches on its associated target or missile track antenna-
spring-loaded receiver-transmitter group (fig. 49) to be electrically
to up position, bypassed, exeept the interlock switches associated with
with cover), the magnetron.
224
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Figure 112. Radar test set T8-847 A/ MEW-1—conirols and indicators.
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Cantrol or Indicator

Type

Funetion
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S/N ATTEN-DB knob___...__.

S/N ATTEN-DB dial______..__

RF POWER-DB meter________

TARGET OSCILLATOR-
QUTPUT knob.

TARGET OBCILLATOR-
REPELLER knob.

TARGET OBCILLATOR-
FREQUENCY knob.

CALOknob. .o eeeean

MEAS FREQ knob________.__.

MEAS FREQ calibration chart_

MEAS FREQ counter__ ____.___

CAL w knob. . .. oo,

Rotary._.__ .. __.

When turned, adjusts the attenuation of the signal trans-
mitted by the radar fest set TS-84TA/MEW-1 (fig. 53)
a8 indicated by the 8/N ATTEN-DB dial (B, fig. 112).

Indicates the attenuation of the signal transmitted by the
radar test set T8-847A/MESW-1 (fig. 53). Dial is grad-
uated from 0 to 35 db in increments of 1 db,

Indicates either the output power of the target oscillator
or missile oscillator {fig. 53) of the radar teat set TS~
B47A/MB8W-1, or the power received from the missile-
tracking radar system or the target-tracking radar sys--
tem, Meter is gradusted from = to 0 db.

When turned, adjusts the output of the target oscillator
{fig. 53) in the radar test set TS-847A/MBEW-1,

When turned, permita fine adjustment of the frequency
of the target oscillator {fig. 53) in the radar test set TS~
847A/MBW-1.

When turned, permits coarse adjustment of the frequency
of the target oscillator (fig. 53) in the radar test set TS8-
84TA/MSW-1, ‘

When turned, permits & zero reference to be established
on the RF POWER-DB meter (C, fig. 112}, provided
the 3/N ATTEN-DB dial (B, fig. 112) indicates 0 db,
and the PWR METER CAL switch (M, fig. 112) is set
to the CAL 0 position.

When turned sufficiently, causes the pointer of the RF
POWER-DB meter (C, fig. 112) to move toward <.
At maximum deflection of the pointer, the value indi-
cated by the MEAS FREQ counter (K, fig. 112} can
be converted into the frequency at which either the
target oscillator or missile oscillator (fig. 53) of the radar
test set TH-B47A/MBW-1 is operating.

Serves as a conversion chart which may be used for con-
verting readings appearing on the MEAS FREQ counter
(K, fig. 112) into megacycles, or for converting
megacycles into readings appearing on the MEAS
FREQ counter.

Indicates the number of counter units that correspond to
the setting of the MEAS FREQ knob {H, fig. 112).

When turned, permits an infinity () reference to be
established on the RF POWER-DB meter (C, fig. 112},
provided the 8/N ATTEN-DB dial (B, fig. 112) indi-
cates 0 db, and the PWR METER CAL switch (M,
fig. 112) is set to the CAL = position.
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Key to
fig. 112

Control or indicator

Type

Funection

M

PWR METER CAL switch____

TRANS PWR-DB switch__._._

AC POWER gwitch_ . . ________

LAMPS switeh ... ___.

CAL Viknob_ . .. _______

TEST switeh. _ ... _-——vo.__
MISBILE OSCILLATOR-
FREQUENCY knob.

MISBILE Q8CILLATOR-
REPELLER knob.

MISSILE OSCILLATOR-
OUTPUT knob.

Rotary (four-
position).

Rotary (10-
position).

Toggle Hwo-
position).

Pushbutton.....

Rotary {five-
position).

When set to the ADJ V position, permits calibration of
the RF POWER-DEB meter (C, fig. 112) by means of
the CAL V knob (R, fig. 112).

When set to the ADJ = position, permits calibration of
the RF POWER-DB meter (C, fig. 112) by means of
the CAL « knob {L, fig. 112).

When set to the ADJ O position, permits calibration of
the RF POWER-DB meter (C, fig. 112) by means of
the CAL 0 knob (G, fig. 112).

When set to the MEAS position, the RF POWER-DB
meter (C, fig. 112) may be used for measuring the out-
put power of the target oscillator or missile oscillator
(fig. 53) of the radar test set TS-847A/MB8W-1, or the
power received from the missile-tracking radar system
or the target-tracking radar syatem.

When set, the value corresponding to the switch setting,
plus the reading on RF POWER-DB meter (C, fig. 112)
equals the db value of the signal being monitored.

When set to the ON position, energizes radar test set
TS-847A/MSW-1 (fig. 53), or the power received from
the missile-tracking radar system or the target-tracking
radar system.

When depressed, illuminates the dial lights of the RF
POWER-DB meter (C, fig. 112}, /N ATTEN-DE dial
(B, fig. 112), and MEAS FREQ counter (K, fig. 112}.
When depressed a second time, extinguishes these same
three dial lights.

When turned, permits a voltage reference to be established
on the RF POWER-DB meter (C, fig. 112), provided
the /N ATTEN-DB dial (B, fig. 112) indicates 0 db,
and the PWR METER CAL switch (M, fig. 112) is set
to the ADJ V position.

When set, its position determines the type operation to be
performed by the radar test set TS-B47A/MSW-1 {fig.
53).

When turned, permits coarse adjustment of the frequency
of the missile oscillator (fig. 53) in the radar test set
TS-847A/M8W-1.

When turned, permits fine adjustment of the frequeney
of the missile oscillator (fig. 53) in the radar test set
T5-847A/MEW-1.

When turned, adjusts the output of the missile oscillator
{(fig. 53) in the radar test set TS-847A/MBW-1.
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CHAPTER 5 (CMHA)

FUNCTIONAL OPERATIONS AND DESCRIPTION OF INDICATOR
PRESENTATIONS OF THE RADAR COURSE DIRECTING CENTRAL

Section | (CMHA).” RADAR, COMPUTING, AND PLOTTING EQUIPMENT

81 (U). Scope.

This section groups functionally related front
panel controls and indicators of the radar, com-
puting, and plotting equipment of the radar course
directing central. Each functional group is separate-
ly discussed. This section also describes the cathode-
ray tube presentations, the plorting board presen-
tations, and certain meter and dial presentations, of
the radar, computing, and plotting equipment. This
section further explains how certain front panel
controls are used to determine or vary the presen-
tations.

82 (CMHA). Acquisition Radar Equipment
Control

The operation of the acquisition radar system is
controlled by operating various groups of controls,
where each group is related to a control function.
Each of the control functions is discussed separately
in a through 4 below. Controls related to those sys-
tems with anti-jam display (AJD) capabilities are
discussed in ¢ below,

@. Antenna Control. Antenna control consists of
the operations necessary to establish the desired az-
imuth rotational speed of the acquisition antenna
(fig. 39) and the pointing angle of the acquisition
antenna transmitted beam. The antenna disable
switch (A, fig. 108) on the acquisition antenna
pedestal (fig. 39), the ACQ MOTORS switch (A,
fig. 71) on the rear of the acquisition power con-
trol panel (fig. 19), the ANTENNA-AZIMUTH
RPM switch (M, fig. 82) the ANTENNA-ELEVA-

TION scan switch (P, fig. 82), and the ANTEN-
NA-ELEVATION indicator (N, fig. 82) on the
acquisition control-indicator (fig. 24) are used in
performing these operations.

(1) Antenna disable switch and ATTENNA-
AZIMUTH RPM switch. The antenna
disable switch (A, fig. 108) is a two-po-
sition (ON-OFF) toggle switch. When
this switch is in the ON position, the az-
imuth rotational speed of the acquisition
antenna is controlled by the ANTENNA-
AZIMUTH RPM switch (M, fig. 82), pro-
vided the ACQ MOTORS switch (A, fig.
71) is in the ON position. The ACQ MO-
TORS switch is normally left in the ON
position, When the antenna disable switch
is in the OFF position, the acquisition an-
tenna can only be manually rotated. The
ANTENNA-AZIMUTH RPM switch is a
four-position (OFF-5-10-15) switch. When
this switch is in the OFF position, the ac-
quisition antennz can only be manually lo-
cated in azimuth, When the switch is in
the 5, 10, or 15 position, the acquisition
antenna rotates in azimuth at 5, 10, or 15
rpm, respectively.

(2) ANTENNA-ELEVATION scan switch and
ANTENNA-ELEVATION indicator. The
elevation angle of the acquisition antenna
transmitted beam is controlled by the AN-
TENNA-ELEVATION scan switch (P,
fig. 82) and indicated on the
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ANTENNA-ELEVATION indicator (N,
fig. 82). The ANTENNA-ELEVATION
scan switch is a three-position (UP-center-
DOWN/SCAN) switch, spring-loaded to
the center position from the UP position.
When this switch is operated to the UP
position, the acquisition antenna transmit-
ted beam increases in elevation until it
reaches an angular position of 400 mils,
The beam remains at this position until
the ANTENNA-ELEVATION scan switch
is set to the DOWN/SCAN position. When
the switch is set to the DOWN/SCAN po-
sition the acquisition antenna transmitted
beam decreases to a minimum of 0 mils.
If the switch remains in the DOWN/
SCAN position, the beam automatically
scans between 35 mils and an upper limit
determined by the prevailing scan condi-
tion. The prevailing scan condition deter-
mines the elevation at which the pencil-
shaped transmicted beam changes to the
cosecant squared beam. The adjuscments
for the scan condition are made ac the ac-
quisition antenna-receiver-transmitter
group (fig. 39) in accordance with the
procedures given in TM 9-1430-251-20.
The four scan conditions are given in
paragraph 6le. When the switch is re-
leased from the UP position, or set to the
center from the DOWN/SCAN position,
the acquisition antenna transmitted beam
remains pointed in elevation the same as
it was at the time the switch was released.
Noze. The 0 mils referred to in this paragraph
represents the lower limits of the transmitted
beatn,
b. Magnetron Frequency Comtrol. Magnetron
frequency control’ consists of the operations neces-
sary to establish the desired operating frequency
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of the magnetron associated with the transmitter
system of the acquisition radar system. The fre-
quency switch (E, fig. 82), and the MAG FREQ
& REC NOISE meter (G, fig. 82) on the acquisi-
tion control-indicator (fig. 24) are used in per-
forming these operations. The frequency switch
when operated to the DECREASE FREQ or the
INCREASE FREQ position, decreases or increases,
respectively, the frequency of the magnetron be-
tween 3100 and 3500 megacycles. When the fre-
quency switch is released from either of these
positions, the frequency remains as it was at the
rime the switch was released. The MAG FREQ &
REC NOISE meter represents the relative frequency
of the magnetron, provided the NOISE GEN switch
(C, fig. 82) on the acquisition control-indicator is
in the QFF position. The meter is graduated from
0 vo 100 in increments of 5.

¢. Automatic Frequency Control (AFC), Con-
trol of the intermediate frequency (IF) of the re-
ceiver system of the acquisition radar system is
automatic; however, certain observations must be
made by the operator to assure that the IF is cor-
rect. Also, certain operations must be performed by
the operator 1o maintain the proper frequency in
the event the IF is incorrect, These operations are
discussed in (1)} and (2) below. The AFC switch
(E, fig. 82), the AFC-RELEASE switch (H, fig.
82), and the AFC-HUNT indicator light (D, fig.
82) are used to perform these operations:

(1) The AFC switch, when turned to the on
(up) position, energizes the AFC circuits
of the acquisition radar system. Normally,
the AFC circuits automatically lock on the
correct IF frequency (60 megacycles above
the acquisition magnetron frequency).
During normal operation, the AFC-HUNT
indicator light (D, fig. 82) indicates the
condition of the acquisition AFC circuit
as explained in (2) through (c) below.
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(¢) A steady glow of the AFC-HUNT (1)
indicator light indicates that the
acguisition AFC circuit is not locked
on the correct IF, and that the AFC
circuit is searching for the proper
IF,

{6) An occasionally flickering or an
extinguished AFC-HUNT indicator
light accompanied by video on the
PPI (fig. 24) on the battery-control
console indicates that the acquisi-
tion AFC circuit is locked on the
correct IF.

(¢} A flickering AFC-HUNT indicator
light, and reduced or no video on the
PPI (fig. 24} on the battery-control
console indicates that the AFC cir-
cuit is erroneously locked on a fre-
quency of 60 megacycles below the
acquisition magnetron frequency. (2)

dified Handling
Authorized
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Indicator high voltage control. When
the IND HV switch (JJ, fig. 82) on
the acquisition control-indicator (fig.
24} is turned to the on {(up) position,
high voltage is applied to the PPI and
precision indicator on the battery-con-
trol console. This causes the cathode-
ray tube of the precision indicator and
the PPI to illuminate, provided the
ANTENNA-AZIMUTH RPM switch
(M, fig. 82) is set to either 5, 10, or
15 position, and the INTENSITY
knob (B, fig. 80) on the PPI and the
INTENSITY knob (A, fig. 81) on the
precigion indicator are properly ad-
justed, and also causes the IND HV-
ON indicator light (KK, fig. 82) on
the acquisition control-indicator (fig.
24) to illuminate.

Magnetron high voltage control.

(2) If the AFC circuit locks on an incor- {¢) When illuminated, the MAGNE-

rect frequency as explained in (1) (¢)
above, a search cycle can be started
by depressing and holding for 5 sec-
onds the AFC-RELEASE switch (H,
fig. 82). This causes the AFC circuit
to automatically search throughout its
frequency range (3160 megacycles to
3560 megaeycles). The AFC circuit
then acquires and locks on the correct

TRON-READY indicator light (PP,
fig. 82) on the acquisition control-
indicator (fig. 24) indicates that the
necessary time delay has elapsed
and that high voltage can be applied
to the magnetreon of the acquisition
radar gystem, provided the MAG-
NETRON HV supply knob (QQ,
fig. 82) is in the START position.

IF. (b) If the MAGNETRON HV supply

d. Acquisition High Voltage Control. Acqui-
sition high voltage control consists of the ob-
servations that must be made and the opera-
tions that must be performed to apply high
voltage to and remove high voltage from the
precision indicator (fig. 24) and the PPI on
the battery-contrel console, and the magnetron
of the transmitter system of the acquisition
radar system. The controls and indicator lights
used in making the necessary observations and
in performing the necessary operations are dis-
cussed in (1) and (2) below.

knob is in the START position,
when the MAGNETRON-ON switch
(LL, fig. 82) is depressed, the ac-
quisition magnetron becomes ener-
gized, the MAGNETRON-ON indi-
cator light (MM, fig. 82) illumi-
nates, and the MAGNETRON-
READY indicator light (PP, fig.
82) extinguishes. After the mag-
netron is emergized, the current of
the acquisition magnetron is con-
trolled by the MAGNETRON HV
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supply koob. The MAGNETRON HV ference suppressor (I8) video is applied to
supply knob should be rotated smoothly the presentation system. When set to the
clockwise until 30 to 33 milliamperes of OFF position, normal or MTI video is ap-
current is indicated on the MAGNE- plied to the presentation system. When set
TRON meter (A, fig. 82). Arcing with- to the on (up) position, MTI video is
in the magonetron may cause the meter squelched and normal video is displayed on
indication to be unstable for the first the presentation system.
few:Scondslof opegacion. The MAG. (2) AJD switch. The AJD switch is used by

NETRON HV supply knob should be
rotated until 30 milliamperes is indi-
cated on the meter after indication has

the operator to control the video output of
the auxiliary receiving channel. When the
switch is set to the on (up) position, video

stabilized. from the main and auxiliary receiving
Caution: Do not force kneb beyond channels is processed and applied to the

the mechanical stops. If the meter presentation system, When set to the OFF

needle continves te fluctuate after 5 to position, the auxiliary receiving channel

10 seconds or the fluctuations are suffi- is disabled.

cient to actvate the overcurrent sensing (3) JS ONLY switch. When the J§ ONLY

device causing MAGNETRON-ON indi-
catoer light (MM, fig. 82) to extinguish,
turn the knob counterclockwise and
notify erganizatienal maintenance tech-
nician.

Note. To read the average MAGNETRON

A o §2) must be in the center g3 (CMHA). Description of Acquisition

iti F5 50 MA). 4
position (F3,5 ‘ = Radar Presentations
(¢) To deenergize the acquisition magne-

Note. This paragraph describes the PPI presentation
tron, the MAGNETRON HV supply . 4i10 idencification friend or foe (IFF) symbols and

knob is rotated counterclockwise to the fire unit integration facility (FUIF) symbols, Coverage of
START position and the MAGNE- the PPI presentation involving FUIF and IFF symbols is

TRON-OFF switch (NN, fig. 82) is de- given in paragraphs 84 and 806, respectively.

pressed. «. PPl Presentation. During normal operation,

e. AJD control. AJD control consists of the op-  prior to target detection, the basic PPI presentation
erations necessary to ready the acquisition radar  (fig, 113) appears on the face of the cathode-ray
system for exposure to high levels of transmission tube (G, fig. 113) except that target video (B, fig.
jamming. The controls used for AJD control are  113) is not present. Once a target is detected, target
the PROC switch (2, fig. 82.1), the AJD switch (4,  video (acquisition radar system return signals) be-
fig. 82.1) and the JS ONLY switch (5, fig. 82.1). comes part of the basic presentation. Figure 113.1
(1) PROC switch. The PROC switch has three  shows a typical PPl presentation, when a NIKE-
positions and is used by the operator to  HERCULES system with anti-jam display (AJD)

control the type of video applied to the  capabilities is used in an electronic counter-measure
acquisition presentation system, provided (ECM) environment, Reference marks and target

the AJD switch is set to the on (up) po-  video appearing on the cathode-ray tube are dis-

sition. When set to the IS position, inter- cussed in (1) below, The operational use of these

switch is set to the on (up) position jam
strobe video only is applied to the presen-
tation system. When set to the OFF posi-
tion all video signals except jam strobe
video is applied to the presentation system.
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reference marks and the controls affecting them are
explained in (2) below. Differences pertaining to

I AJD that are reflected in figure 113.1 are discussed
in (3) below,

Note. Key letters shown in parentheses in (1) below
refer 1o figure 113 unless otherwise indicated,

(1) Basic presentation. The basic PPI presen-
tation on the face of the cathode-ray tube
(G) consists of target video (B) when 2
target is present, and the following refer-
ence marks: rotating radial sweep (C},
an acquisition range mark (D}, an ac-
quisition (flashing) azimuth line (E), and
an electronic cross (A},

(@) Rotating radial sweep. The rotating
radial sweep (C) extends from the cen-
ter to the outer edge of the cathode.ray
tube (G) provided the EXPANSION
switch '(E, fig. 80) is set to the OFF po-
sition, The EXPANSION switch is dis-
cussed in (2) (a)2 below. The sweep
rotates clockwise around the face of the
cathode-ray tube in synchronism with
the rotation of the acquisition antenna
(fig. 39). Once during each revolution
the sweep brightens all displays on the
cathode-ray tube as the sweep coincides

™ 9-1430-250-10

with each display.

(b) Target video. Target video (B) becomes

a part of the basic presentation when the
acquisition radar system is operating
and a target is detected. Targer video
appears as a bright dot with each rota-
tion of the rotating radial sweep (C).
The size of the dot depends upon the
magnijtude of the radar return signals
from the target.

(¢) Acguisition range mark and acquisition

range circle. The acquisition range cir-
cle (F) appears as a result of the acqui-
sition range mark (D). The acquisition
range mark is superimposed on the ro-
tating radial sweep (C). The acquisition
range circle (F) is adjustable to repre-
sent a range from 0 to 250,000 yards.
When the range circle is adjusted until
it coincides with the target video (B),
the position of the acquisition range
circle represents the slant range of the
target, as indicated by the RANGE dial
(A, fig. 79) on the target designate
control-indicator (fig. 24) on the bat-
tery-control console,

(d) Acquisition (flashing) azimuth line.

The acquisition (flashing) azimuth

232.1
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D—Acquizition range mark

Figure 113 (CMHA). PPI—basic presentation.
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line (E) appears as a brightened
stationary radial line once during
each revolution of the rotating rad-
ial sweep (C). The acquisition
(flashing) azimuth line, when ad-
justed to coincide with the target
video (B), gives a coarse indication
of the azimuth of the target.

(¢) Electronic cross. The electronic
cross {A) appears after the target
tracking radar system has beeli en-
ergized. The cross appears once
during each revolution of the rad-
ial sweep as it becomes coincident
with the azimuth and range setiings
of the target tracking radar system.
The intersection of the two arms
represents the point in space where
the azimuth and range settings of
the target tracking radar electri-
cally converge. When the electronic
cross is centered on the target video
(B}, the target has been acquired
by the target tracking radar.

(2) Operation of controls affecting presen-
tation. Target video and the five refer-
ence marks described in (1) above are
controlled or affected as explained in
(a) and (b) below.

{a} The eight controls on the front of
the PPI (fig. 80) are used to con-
dition the cathode-ray tube (G, fig.
113) for the desired presentations.

1. The LIGHTS knob (A, fig. 80) is
used to vary the illumination of
the azimuth scale (H, fig. 80).
The INTENSITY knob (B, fig. 80)
adjusts the intensity of all displays
shown on the face of the PPL. The
GAIN knob adjusts the intensity
and resolution of all displays, ex-
cept the rotating radial sweep (C,
fig. 113), the acquisition (flash-

234
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ing) azimuth line (B, fig. 113) and
the steerable azimuth line (fig.
114).

. The EXPANSION switch (E, fig.

80) is used to allow positioning
the origin of the rotating radical
sweep (C, fig. 113). When the
EXPANSION switch is in the
OFF position, the rotating radial
sweep originates at the center of
the cathode-ray tube. When the
EXPANSION switch ig in the ON
position, the rotating radial sweep
originates at some point along the
outer edge of the cathode-ray tube.
The azimuth of this point is deter-
mined by the setting of the EX-
PANSION POSITION kneb (D,
fig. 80).

8. The position of the RANGE switch

(G, fig. 80) determines whether
the rotating radial sweep repre-
sents a 60,000; 120,000;: or 250,-
000-yard range.

4. The SYMBOLS switeh (F, fig. 80)

is used to determine whether fire
unit integration facility (FUIF)
symbols are presented on the cath-
ode-ray tube in addition to those
explained as part of the basic
presentation in ¢ above, The SYM-
BOLS switch is further discussed
in paragraph 84.

5. The SYMBOL INTENSITY knob

(J, fig. 80) is used only to adjust
the brilliance of the FUIF and IFF
symbols displayed on the PPI.

{b) Controls used to modify the PPI

presentation after the presentation
is conditioned as explained in (a)
above are discussed in I through 4
below,

1. Range handwheel, range SLEW
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3—Jamming rarget no. 1 video

4—Electronic cross

Figure 113.1 (CMHA).

ORD 6832941

5——Acquisition range circle
6—-Jarnmmg target no. 2 video
7—Jam strobe no. 2
8—Rortating radial sweep

9—Ground clutter video

10—Acquisition (flashing)} azimuth line
11—Non-jamming target video

PPI—basic presentation of NIKE-HERCULES systents with anti-jum display capabilities
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switch, range MAN-AID switch,
and RANGE diel. The acquisition
range circle (F, fig. 118) provides
a means of determining the slant
range of the target designated by
the acquisition radar system. The
radius of the acquisition range cir-
ele (F, fig. 113) can be adjusted
to represent any range from 0 to
250,000 yards. The RANGE switch
(G, fig. 80) is set to a position that
permits the range circle to fall
within the confines of the scope
face. When the range MAN-AID
switch (E, fig. 79) on the target
designate control-indicator (fig.
24) is set to the MAN position,
the range circle is moved in or out
in range by rotating the range
handwheel (C, fig. 79). The range
SLEW switch (D, fig. 79) should
be operated, when rapid movement
of the range circle in either di-
rection is desired. When the range
MAN-AID switch is in the AID
position, the acquisition range cir-
cle moves in or out in range after
the range handwhee! is turned and
released. The rate and direction
it moves remains the same as the
rate and direction were at the time
the range handwheel was released.
The RANGE dial (A, fig. 79) in-
dicates, in thousands of yards, the
range represented by the acquisi-
tion range circle.

2, Azimuth switeh and oazimutlh

knobs. When the azimuth switch
(F, fig. 79) is depressed and held,
all displays are removed from the
PPI (fig. 24) on the battery-con-
trol console, and the steerable azi-
muth line( fig. 114) appears. The

dified Handling
Authorized
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azimuth knob (coarse) (H, fig. 79)
is used for coarse positioning of
the steerable azimuth line, and the
azimuth knob (fine) (G, fig. 79)
is used for precision positioning
of the steerable azimuth line. To
designate the target in azimuth to
the target-tracking radar system,
the steerable azimuth line must be
positioned to coincide with the tar-
get video (B, fig. 113). The steer-
able azimuth line becomes the ac-
quisition (flashing) azimuth line
when the azimuth switch is re-
leased.

3. MTI-MODE switch and MTI-

CONFIDENTIAL

SECTOR ANGLE knob. The mov-
ing target indicator (MTI) cir-
cuitry distinguishes between ac-
quisition radar return signals from
moving targets and those from sta-
tionary targets. When the MTI-
MODE switch (EE, fig. 82) is set
to the 360° position, the MTI cir-
cuitry is energized and is effective
through the 360° rotation of the
rotating radial aweep (C, fig. 113)
on the PPI. When the MTI cir-
cuitry is operating, acquisition ra-
dar return signals from stationary
objects such as ground clutter are
largely eliminated from the PPl
presentation, but acquisition radar
return signals from moving tar-
gets are displayed on the PPI pres-
entation with only a slight de-
erease in intensity. When the MTI-
MODE switch is set to the OFF
position, the MTT cirenitry has no
effect on the PPI presentation.
When the MTI-MODE switch is
set to the SECTOR position, the
MTI circuitry is limited so that it
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Figure 114 (CMHA). PPI presentation—steerable azimuth line present.
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affects only a predetermined sector of
the PPI, The MTI-SECTOR ANGLE
knob {(FF, fig. 82) is used to position
this sector in azimuth, An audible sig-
nal is sounded when a moving target
enters a predetermined area of the
360° azimuth scan. The alarm circuits
have been removed in selected NIKE-
HERCULES Systems incorporating aux-
iliary acquisition radar (AAR).

4. RECEIVER-GAIN knob and RECEIV -
ER-STC knob. The RECEIVER-GAIN
knob (CG, fig. 82) on the acquisition
control-indicator (fig. 24) controls
the gain of the acquisition radar re-
ceiver. When the gain knob is correct-
ly adjusted, optimum resolution of the
radar signzls is obtained on the PPI,
The RECEIVER-STC (sensitivity time
control) knob (AA, fig. 82) permits
the operator to reduce the intensity of
acquisition radar return signals from
objects at close ranges. This helps the
operator to distinguish targets which
may be obscured by ground clutter or
blossoming as displayed on the PPIL
In NIXE-HERCULES systems with
anti-jam display (AJD) capabilities
the RECEIVER-GAIN kaob, when
turned fully clockwise, operates a mi-
croswitch, This action completes relay
circuits that permit the receiver pre-
amplifier to operate at maximum gain.
Simultaneously, gated fast automatic
gain control (FAGC) bias is applied
to the main IF amplifier.

Note, Key numbers shown in parentheses in
(3) below refer to figure 113.1.

(3) AJD presentation. The primary difference,

as indicated on the PPI, in systems incor-
porating AJD, consists of jam strobes (2
and 7). These strobe lines appear at the
exact azimuth of each jamming target (3

dified Handling
Authorized
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and 6). The long persistance phosphor of
the scope permits numerous jam strobes
to be observed simultaneously. If the tar-
get is obscured by the strobe line, only
azimuth information is transmitted to the
target tracking radar during the target
designate phase of operation. Other video
and reference marks shown on figure 113.1
are common to presentation systems with
or without AJD. Operation and control of
anti-jam displays are described in para-
graphs 82e¢ and 834(2).

b. Precision Indicator Presentation.

Note. Key letter shown in parentheses in (1)} below
refer to figure 115 unless otherwise indicated.

(1) Basic presentation. The basic presentation

of the precision indicator (fig. 24} is
shown in figure 115. The basic precision
indicator presentation appears on the face
of the cathode-ray tube (F) as an ex-
panded portion of the PPI presentation
(fig. 113). This portion represents 8000
yards in range and approximately 500 mils
in azimuth, centered about the intersection
of the acquisition range circle (F, fig. 113)
and the acquisition (flashing) azimuth
line (E, fig. 113). The presentation con- .
sists of target video (E) and the following
reference marks: a sweep (B), an acquisi-
tion flashing azimuth line (A), an acquisi-
tion range circle (D), an acquisition range
mark (C), and an electronic cross (G).

(@) Sweep. The sweep (B) travels from

left to right in synchronism with the
rotation of the acquisition antenna (fig.
39). Once during each revolution the
sweep brightens all displays on the
cathode-ray tube (F) as the sweep co-
incides with each display.

(b) Acquisition (flashing) aztmuth line.

The acquisition {flashing) azimuth line
(A) appears as a brightened vertical
line once each time the sweep (B)
travels across the cathode-ray tube (F).
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A - ACQUISITION (FLASHING) AZIMUTH LINE
B - SWEEP
€ - ACQUISITION RANGE MARK
D - ACQUISITION RANGE CIRCLE
E — TARGET VIDEQ
F - CATHODE -RAY TUBE
6 - ELECTRONIC CROSS RAPD 417301

Figure 115 (U). Precision indicator—basic presentation,

The acquisition (flashing) azimuth line
(A) represents an 8,000-yard range seg-
ment of the acquisition (flashing) azi-
muth line (E, fig. 113} on the PPI pres-
entation, 4000 yards on each side of the
acquisition range circle (F, fig. 113).

(¢) Acquisition range mark and acquisition

range circle. The acquisition range cir-
cle (D) appears as a horizontal line and
is a resule of the acquisition range mark

(C}. The intersection of the acquisition
(flashing) azimuth line (A) and the
acquisition range circle (D) is centered
on the cathode-ray tube (F) and repre-
sents an expanded portion of the same
intersection of the PPI presentation
(fig. 113), The expanded portion of this
intersection provides the operator with
the information necessary to more ac-
curately determine the range and azi-
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muth of the selected rargets.

(d) Target video. The target video (E) ap-
pears as a brightened dot each time the
sweep (B) travels across the cathode-
ray tube (F). When the intersection of
the acquisition (flashing) azimuth line

Authorized
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(A) and the acquisition range circle
(D) is superimposed on the target video
the presentation system of the acquisi-
tion radar system indicates the azimuth
and range of the selected target.

(e) Electronic cross. The electronic

238.1
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cross (G) appears after the target
has been designated to the target-
tracking radar system and the AC-
QUIRE switch (F, fig. 96) on the
target track control drawer (fig.
34) on the target radar control con-
sole has been operated. The elec-
tronic cross is described in detail
in paragraph 83a(1) (e).

(2) Operation of conirols affecting pres-

entation. The INTENSITY knob (A,
fig 81) and the GAIN knob (B, fig.
81) on the precision indicator {fig. 24)
are used to condition the cathode-ray
tube {(F, fig. 115) for the desired pres-
entation. The INTENSITY knob is
used to adjust the intensity of all dis-
plays shown o¢n the face of the pre-
cision indicator. The GAIN knob is
used to adjust the intensity and resolu-
tion of all displays, except the sweep
(B, fig. 115).

—~ Modified Handling
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Auvuthorized

(1) Friend symbol.

(2)

(3)

The friend symbol
(D) is transmitted from the Army
Air Defense Command Post (AAD
CP) to the integrated NIKE-HER-
CULES System. This symbol appears
on the PPI presentation as a semi-
circle over the target video (C) of
the target being identified.

Foe symbol. The foe symbol (E) is
transmitted from the AADCP to the
integrated NIKE-HERCULES Sys-
tem. The foe symbol appears as 330
degrees of a small circle surrounding
the target video (C) of the target
being identified.

Battery ground position symbol. The
battery ground position symbol (A)
is transmitted from each integrated
NIKE-HERCULES System to the
AADCP and then to all integrated
NIKE-HERCULES Systems. This
symbol appears on the PPI as 330 de-

grees of a small circle, It represents
the ground location of another inte-
grated NIKE-HERCULES System
and indicates that no target is being
tracked by that system.

Battery engagement symbol. The bat-
tery engagement symbol (B) is trans-
mitted from the AADCP to all inte-
grated NIKE-HERCULES BSystems
except the system chosen to engage
the target. The battery engagement
symbol appears as a defocused spot
covering target video. The battery
ground position symbol (A) repre-
senting the NIKE-HERCULES Sys-
tem chosen for the engagement moves
from its present position to cover the
target video, thus forming the battery
engagement symbol. The NIKE-HER-
CULES System chosen for the en-
gagement, however, receives a foe
symbol, explained in (2) above.

84 (CMHA). Description of Fire Unit Integra-
tion Facility (FUIF)
Presentation

a. Presentation Associated With FUIF
Equipment Used at o Semimobile Site. Target
identification, battery engagement, and battery
position information transmitted by the Army
Air Defense Command Post (AADCP) to the
FUIF equipment at a semimobile site appears
on the PPI (fig. 24) on the battery-control
console in the form of symbols, provided the
SYMBOLS switch (F, fig. 80) on the PPI is
set to the NORMAL position or the BOTH posi-
tion. When the SYMBOLS switch is set to the
OFF posgition, or operated to the BATTS posi-
tion, no FUIF information appears on the PPI,
and the PPI presentation appears as explained
in paragraph 83. Each type of symbol used to
present FUIF information is explained and
described in (1) through (4) below.

Noate. All key letters in (1) through (4)
below refer to figure 1186.

(4)

CONFIDENTIAL
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A—Battery ground position symbol D—Friend symbol
B—Battery engagement symbol E—Foe symbol
C—Target video

Figure 116 (CMHA). PPI presentation—FUIF symbols present (U),
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b. Presentation Associated with FUIF
Equipment Used at a Permanent Site.

(1} Target identification, battery engage-

equipment at a permanent site, the
friend symbol (D, fig. 116} and the
foe symbol (E, fig. 116) only are dis-
played on the PPI presentation when

ment, and battery position informa-
tion from the Army Air Defense
Command Post (AADCP) to FUIF
equipment at a permanently emplaced
NIKE-HERCULES System appears
on the PPI (fig. 24) on the battery-
control console in the form of symbols.

the SYMBOLS switch is get to the
NORMAL position or the BOTH posi-
tion. The battery ground position
symbol (A, fig. 116) and the battery
engagement symbol (B, fig. 116) are
displayed on the PPI presentation

only when the SYMBOLS switch is
operated to the BATTS position or the
BOTH position.

These symbols are the same as those

described for the semimobile site dis-

cussed in a above; however, the func-

tional operation of the SYMBOLS 85 (CMHA). Fire Unit Integration Facility

switch (F, fig. 80) on the PPI is dif- (FUIF) Control

ferent. The controls and indicators explained in e
(2) When the PPI is used with FUIF and b below are used in determining the tactics
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to be employed by a NIKE-HERCULES System
when used in an integrated fire control system,
Two types of information are initiated or in-
dicated by these controls and indicators. The
controls and indicators explained in ¢ below are
used to transmit information from the Army
Air Defense Command Post {(AADCP) to the
integrated NIKE-HERCULES System; those
explained in & below are used to transmit in-
formation from the NIKE-HERCULES System
to the AADCP,

a. Controls and Indicators Used to Transmit
Data From the AADCP lo the Integraled
NIKE-HERCULES System.

(1) REMOTE indicator light. When il-
luminated, the REMOTE indicator
light (A, 1, fig. 78) indicates that a
command is being transmitted from
the AADCP to the integrated NIKE-
HERCULES System. The signal
which illuminates this light causes a
remote alarm buzzer behind the up-
per right frame (fig. 24) of the bat-
tery control console to sound, and a
foe symbol (D, fig. 116) to appear on
the PPl at the azimuth and range
location of the target.

(2) MISSILE-REM indicator lights. A
MISSILE-REM indicator light (D, E,
F, or G, 1, fig. 77) on the battery sig-
nal panel-indicator (fig. 24) when il-
luminated, indicates the type of mis-
sile (I-HE, B-HE, B-XS, or B-XL)
designated by the AADCP to be used
by the integrated NIKE-HERCULES
System for the current engagement.

(3) HOLD FIRE indicator light. When
illuminated, the HOLD FIRE indica-
tor light (B, 1, fig. 78) signals the
integrated NIKE-HERCULES Sys-
tem not to fire until signaled to do s0;
however, the system is to continue
tracking the present target. The signal

™ 9-1430-250-10

nal which illuminates this light causes
a remote alarm buzzer behind the up-
per right frame (fig. 24) of the bat-
tery control console to sound,

(1) CEASE FIRE indicator light. When
illuminated the CEASE FIRE indi-
cator light (C, 1, fig. 78) signals the
integrated NIKE-HERCULES Sys-
tem to stop the present engagement.
The signa! which illuminates this
light causes a remote alarm buzzer
behind the upper right frame (fig. 24)
of the battery control console to sound.

b. Controls and Indicators Used to Transmit
Date From the Integreted NIKE-HERCULES
System to the AADCP,

(1) TARGET-DESIGNATED indicator
lights and DESIGNATE-ABANDON
switch.

(2} When a target is to be designated
to the target tracking radar system
the DESIGNATE-ABANDON
switch (B, fig. 79) on the target
designate control-indicator (fig. 24)
is operated to the DESIGNATE po-
sition. An acknowledge signal is au-
tomatically transmitted to the AA-
DCP, causing the green TARGET-
DESIGNATED indicator light (Q,
1, fig. 77) on the battery signal-
panel indicator (fig. 24} to illumi-.
nate, and the ivory TARGET-DES-
IGNATED indicator light (J, 2, fig.
77) to extinguish. Signals repre-
senting the indications provided by
these lights are transmitted to the
AADCP.

(b) When a target is to be abandoned
by the target tracking radar system
the DESIGNATE-ABANDON
switck (B, fig. 79) on the target
designate control-indicator is set to
ABANDON, This extinguishes the
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(2)

(3)

green TARGET-DESIGNATED in-
dicator light (Q, 1, fig. 77) and
illuminates the ivory TARGET-
DESIGNATED indicator light (J,
2, fig. 77) on the battery signal
panel-indicator. This action also ex-
tinguishes the green DESIGNATE
indicator light (A, fig. 92) and
illuminates the ivory DESIGNATE
indicator light (M, fig. 92) indicat-
ing the target currently being
tracked is to be abandoned. The
abandon circuits are inoperative
from the time the fire command is
initiated until the missile burst sig-
nal is received. Signals representing
the indications provided by these
lights are transmitted to the AA
DCP.

TARGET-TRACKED indicator lights
and TRACKED switch. When the des-
ignated target is being tracked by the
target tracking' radar system, the
TRACKED switch, (G, fig. 96) on the
target track control drawer (fig. 34)
is operated, causing the green TAR-
GET-TRACKED indicator light (S,
1, fig. 77) to illuminate, and the ivory
TARGET-TRACKED indicator light
(L, 2, fig. 77) to extinguish. Signals
representing the indigations provided
by these lights are transmitted to the
AADCP,

FIRE indicator lights end FIRFE
switch. When a missile is to be fired,
the FIRE switeh (V, I, fig. 78) on
the tactical control-indicator (fig. 24)
is operated, causing the green FIRE
indicator light (U, 1, fig. 77) on the
battery signal-panel indicator (fig.
24) to illuminate and the ivory FIRE
indicator light (N, 2, fig. 77) to ex-
tinguish. Signals representing the in-

4

(5)

(6)

(7)

(8)
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dications provided by these lights are
transmitted to the AADCP.
ACKNOW switch. When the AC-
KNOW switch (C, 2, fig. 78) is de-
pressed, a signal is transmitted to the
AADCP indicating that a signal
transmitted to the integrated NIKE-
HERCULES System from the AAD
CP has been received, and the re-
quired action is being or will be taken.
The remote alarm buzzer behind the
upper right frame (fig. 24) of the
battery-control console is silenced.

LOCAL indicator light and LOCAL
switch. When the operating functions
of an integrated NIKE-HERCULES
gystem are under local command, the
LOCAL switch (B, 2, fig. 78) is de-
pressed, causing the LOCAL indicator
light (A, 2, fig. 78) to illuminate. A
signal representing the indication pro-
vided by this light is transmitted to
the AADCP.

OUT OF ACTION indicator light and
OUT OF ACTION switch. When the
integrated NIKE-HERCULES Sys-
tem is incapable of normal action, the
OUT OF ACTION switch (D, 2, fig.
78) is depressed, causing the OUT OF
ACTION indicator light (E, 2, fig. 78)
to illuminate. A signal representing
the indication provided by this light
is transmitted to the AADCP.

ONE indicator light and ONE switch.
When the designated target is a single
aircraft, the ONE switch (P, 2, fig.
78) is depressed, causing the ONE
indicator light (Q, 2, fig. 78) on the
tactical control-indicator (fig. 24) to
illuminate. A signal representing the
indication provided by this light is
transmitted to the AADCP.

FEW indicator light and FEW switch. ]
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(13)
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When the designated target consists of
two to five aircraft, the FEW switch
(L, 2, fig. 78) is depressed, causing the
FEW indicator light (R, 2, fig. 78)
on the tactical control-indicator (fig.
24) to illuminate. A signal represent-
ing the indication provided by this
light is transmitted to the AADCP.
MANY indicator light ond MANY
switech. When the designated target
consists of more than five aircraft,
the MANY switch (X, 1, fig. 78) is
depressed, causing the MANY indi-
cator light (Y, 1, fiz. 78) on the
tactical control-indicator (fig. 24) to
illuminate. A signal representing the
indication provided by this light is
transmitted to the AADCP.
EFFECTIVE indicator light and EF-
FECTIVE switch. At the conclusion
of a successful engagement, the EF-
FECTIVE switch (M2, fig. 78) is de-
pressed, causing the EFFECTIVE in-
dicator light (N2, fig. 78) on the
tactical control-indicator (fig. 24) to
illuminate. A signal representing the
indication provided by this light is
transmitted to the AADCP.
INEFFECTIVE indicator light and
INEFFECTIVE switch. At the con-
clusion of an unsuccessful engage-
ment, the INEFFECTIVE awitch
(K2, fig. 78) is depressed, causing
the INEFFECTIVE indicator light
(J2, fig. 78) on the taectical control-
indicator (fig. 24) to illuminate. A
signal representing the indication pro-
vided by this light is transmitted to
the AADCP.

KILL switch. At the completion of a
successful engagement, the KILL
switch (Z, 1, fig. 78) on the tactical
control-indicator (fig. 24) is de-
pressed. A signal representing the
successful engagement is then sent to
the AADCP.

VALIDITY switch. When the VA-
LIDITY switeh (8, 2, fig. 78) is de-
pressed, a signal is transmitted to the
AADCP requesting verification of the
target designation. The AADCP
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checks to see if the correct target
designation is displayed on the PPI.
If a correction is necessary, the
AADCP redesignates the correct tar-
get.

86 (CMHA). Selective Identification Feature/
Identification Friend or Foe
Presentation and Control

A mark X SIF/IFF set consisting of inter-
rogator set AN/TPX-27 and decoder group
AN/TPA-38 provides 165 codes for determin-
ing whether targets displayed on the PPI (fig.
24} on the battery control console are friendly
or hostile. If the proper SIF/IFF return signal
is received from an interrogated aircraft, indi-
cation of this is displayed on the PPI presenta-
tion (fig. 117)}. The SIF/IFF return signal ap-
pears as one or more parallel arcs, up to six,
at a position slightly greater in range than
the target video (3, fig. 117). SIF/IFF pres-
entations are deseribed in a below. The controls
and indicators used to control the mode, code,
and presentation of the SIF/IFF equipment
are described in & through ¢ below.

a. SIF/IFF Presentgtion. The IFF-MQODE
switch (T, fiz. 82) on the acquisition control-
indicator (fig. 24) selects the pulse spacing
necessary for proper interrogation of an air-
craft SIF/IFF transponder. The SIF/IFF re-
turn signal from an interrogated aircraft is
applied to the video decoder (fig. 69.1) mounted
in the equipment cooling cabinet (fig. 18.1). If
the SIF/IFF return signal agrees with the pre-
selected SIF/IFF code of the mark X SIF/IFF
set, the video decoder produces a video display
on the PPI representing the pulse coded SIF/
IFF return signal from the interrogated air-
craft S3IF/IFF transponder. The four types of
video displays for SIF/IFF interrogated tar-
gets and test signals are described in (1)
through (4) below.

(1) Mode 1, 2, or 8 return signal. The
mode 1, 2, or 3 return signal (1, fig.
117) is displayed as one or more par-
allel arcs, up to six at a position slight-
ly greater in range than the target
video (3, fiz. 117). The number of
parallel arcs is determined by the
coded pulse train of the SIF/IFF re-
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1—Mode 1, 2, or 3 return signal
2—Unidentified {arget video
3—Target video

4—Mode 1, 2, or 3 test signal
b—Emergency mode return signal

Figure 117 (CMHA). PPI-SIF/IFF presentation (U).
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(2)

(3)

turn signal from the interrogated air-
craft SIF/IFF transponder.
Unidentified target video. Unidentified
target video (2, fig. 117) indicates
that the interrogated aircraft SIF/
IFF transponder is set to transmit on
either a different code, or a different
mode and code, or that the interro-
gated aircraft is hostile. There are no
parallel ares displayed on the PPI for
unidentified targets.

Emergency mode return signal. The
emergency mode return signal (5, fig.
117) is displayed on the PPI as four
parallel arcs at a position slightly
greater in range than the target video
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(3, fig. 117). The emergency mode re-
turn signal may be transmitted by an
aircraft SIF/IFF transponder which
has been interrogated by any mode or
code setting of interrogator set AN/
TPX-27.

Mode 1, 2, or 8 test signal. The re-
ceiver-transmitter (fig. 46) may be
tested by using the recognition signal
simulator to generate local test sig-
nals. The mode 1, 2, or 3 test signal
(4, fiz. 117) may be coded to display
one or more parallel arcs, up to eight,
representing the pulse coded signal
coupled into the SIF/IFF receiver-
transmitter from the recognition sig-
nal simulator.

b, SIF/IFF Controls on the IFF Receiver-
Transmitter and Coder Control. To operate the
SIF/IFF system from the acquisition control-
indicator (fig. 24), the POWER switch (K, fig.
109) on the SIF/IFF receiver-transmitter, and
the POWER-ON-OFF switch (A, fig, 109) on
the recognition signal simulator are set to ON,
the CHALLENGE switch (H, fig. 109) on the
coder control is set to OFF, and the LOCAL-
REMOTE switch {J, fig. 109} on the coder
control is set to REMOTE. Normally, these con-
trols are left in these positions so the SIF/IFF
equipment is automatically energized when
power is applied to the acquisition radar ays-
tem.

e. SIF/IFF Controls on the Recognition Sig-
nal Simulator. To test the operation of the
SIF/IFF receiver and video decoder from the
acquisition control-indicator (fig. 24), the
POWER-OFF-ON switch (B, fig. 69.1) is set
tc ON and the B4+ ON-LOCAL-REMOTE
switech (E, fig. 109) is set to REMOTE. The
TRIG IN-PULSE-MODE 2 switch (B, fig. 109)
is set to MODE 2 and the OUTPUT-PULSE-

4)
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CODE switch (F, fig. 109) is set to CODE. The
OQUTPUT-LEVEL knob (D, fiz. 109) and the
OUTPUT-DELAY knob (C, fig. 109) are
turned fully clockwise. These controls are left
in this position except when testing the receiver
locally.

d. SIF[IFF Controls and Indicators on the
Acquisition Control-Indicator.

(1) IFF-ON indicator light. The IFF-ON
indicator light (L, fiz. 82) illuminates
when power is applied to the acquisi-
tion radar system, provided the POW-
ER switch (K, fig. 109) on the SIF/
IFF receiver-transmitter and the
POWER-ON-OFF switch (A, fig.
109) on the recognition signal simu-
lator are set to the ON position, the
CHALLENGE awitch (H, fig. 109)
on the coder contro} is set to the OFF
position and the LOCAL-REMOTE
switeh (J, fig. 109) on the coder con-
trol is set to the REMOTE position.
This indicates that power is being ap-
plied to the SIF/IFF receiver-trans-
mitter and coder control, and that the
SIF/IFF receiver-transmitter and
coder control are conditioned for re-
mote operation.

(2) IFF-CHALLENGE switch and IFF-
CHALLENGE ON indicator light.
When the IFF-CHALLENGE switch
(R, fig. 82) is depressed, the IFF-
CHALLENGE ON indicator light (Q,
fig. 82) illuminates, and the aircraft
represented by target video (38, fig.
117) on the PPI are interrogated.

(8) IFF GAIN knob. The IFF GAIN knob
(K, fig. 82) is turned to obtain the
brilliance desired for the SIF/IFF
presentation of the PPI,

(4) IFF-CHOP switch. When the IFF-
CHOP switch (DD, fig. 82) is set to

the on (up) position, the SIF/IFF re-
turn signals on the PPI presentation
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(fig. 118) appear as a clearly defined
series of dashes forming one or more
arcs slightly greater in range than the
target video (8, fig. 117). The IFF-
CHOP switch controls a chopping re-
lay, which is used to turn the chop
rate group on and off. When the IFF-
CHOP switch is set to the off (down)
position, the SIF/IFF return signals
appear as one or more solid arcs (fig.
117).

IFF-GTC gwitch. The IFF-GTC (gain
time constant) switch (S, fig. 82) con-
trols the gain of the SIF/IFF receiver.
When the IFF-GTC switch is set to
the SHORT position, the SIF/IFF re-
ceiver is conditioned for relatively
high level SIF/IFF return signals
from nearby targets. When the IFF-
GTC switch is set to the LONG posi-
tion, the SIF/IFF receiver is condi-
tioned for low level SIF/IFF return
signals from distant targets. The IFF-
GTC switch is set to the position
which provides the best definition of
the SIF/IFF return signals.
IFF-MODE switek. The IFF-MODE
switch (T, fig. 82) allows the operator
to select either MODE 1, MODE 2, or
MODE 3 for SIF/IFF operation. Each
position of the switch provides num-
erous codes that can be selected. This
increases the flexibility of the SIF/
IFF system, The operation of the SIF/
IFF modes is described in {a) below,
and the emergency mode is described
in (b) below,

Note. Because the three SIF/IFF modes
function identically, only MODE 1 operation
is discussed in (a) below.

(a) SIF}IFF modes. The difference in

the three modes of operation is
the number of codes available. With
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1—Mode 1, 2, or 3 return signal
2 Unidentified target video

3- Target video

4—M 1, 2, or 8 test signal
E—Emergency mode return signal

Figure 118 (CMHA), PPI-SIF/IFF presentation—
IFF-CHOP switch set to the ON position.

the OPERATE-TEST switch (BB,
fig. 82) set to the OPERATE posi-
tion, if the incoming SIF/IFF sig-
nal agrees with the preselected
mode and code, a SIF/IFF return
gignal is displayed on the PPI pres-
entation (fig. 117). The display is
slightly greater in range than the
target video (3, fig. 117), provided
the target is friendly and its SIF/
IFF transponder is functioning.
When the OPERATE-TEST switch
is set to the TEST position, the
SIF/IFF test signal from the recog-
nition signal simulator is displayed
on the PPL

(b} Emergency mode. This mode is in-

1)

(2)

(3)

Authorized
C8

tended for emergency use by inter-
rogated aireraft. In this mode, the
interrogated aircraft SIF/IFF
transponder answers interrogation
signals for all codes and modes of
the SIF/IFF transmitter. There-
fore, a separate emergency position
is not necessary for the IFF-MODE
switech (T, fiz. 82). The SIF/IFF
emergency mode return signal (5,
fig. 117), displayed on the PPI, con-
sists of four parallel arcs. These
arcs are solid when the IFF-CHOP
switch (DD, fig. 82) is set to the
off (down) position, and dashed
when the IFF-CHOP switch is set
to the on (up) position.

e. SIF/IFF Controlz on the IFF Augiliary
Control-Indicator.

MODE 1 CODE switch (imner knob).
The MODE 1 CODE switch (inner
knob) (W, fig. 82) is a five-position
rotary switch. When the MODE 1
CODE switch (inner knob) is set to
any number between 0 and 3, it selects
the first significant number of the code
for mode 1 operation. When set to the
REM position, the switch transfers
control of the code settings from the
master remote switching control to a
remote point where auxiliary remote
switching control may be utilized.
MODE 1 CODE switch (outer knob).
The MODE 1 CODE switch (outer
kneb) (V, fig. 82) is an eight-position
rotary switch. When the switch is set
to any number between 0 and 7, it se-
lects the second significant number of
the code for mode 1 operation.
MODE 2 CODE switch (inner knob).
The MODE 2 CODE switch (inner
knob) (Y, fig. 82) is an eight-position
rotary switch, When the switch is set
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to any number between ¢ and 7, it
selects the first significant number of
the code for mode 2 operation.

MODE 2 CODE swilch (outer knob).
The MODE 2 CODE switch (outer
knob} (X, fig. 82) is an eight-position
rotary switch. When the switch is set
to any number between 0 and 7, it se-
lects the second significant number of
the code for mode 2 operation.

MODE 8 CODE switch {inner knob).
The MODE 3 CODE switch (inner
knob) (AA, fig. 82) is an eight-posi-
tion rotary switch. When the switch
{inner knob) is set to any number
between 0 and 7, it selects the first sig-
nificant number of the code for mode
3 operation.

MODE 38 CODE switch (outer knob).
The MODE 3 CODE switch (outer
knob) (E, fig. 82) is an eight-position
rotary switch. When the switch is set
to any number between 0 and 7, it
selects the second significant number
of the code for mode 3 operation.
OPERATE-TEST switch. The OPE-
RATE-TEST switch (BE, fig. 82) isa
two-position toggle switch. When the
QOPERATE-TEST awitch is sef to the
OPERATE position, the coded pulses
of the SIF/IFF return signal are sent
to the video decoder (fig. 69.1). If the
SIF/IFF return signal agrees with
the preselected mode and code of the
SIF/IFTF interrogator set, one or more
parallel arcs, up to six, are displayed
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on the PPI presentation (fig. 117).
These parallel arcs appear on the same
azimuth, at a slightly greater range
than the target video. When the OPE-
RATE-TEST awitch is set to the
TEST position, the coded pulses from
the recognition signal simulator are
applied % the video decoder. If the
coded pulses from the signal simula-
tor agree with the preselected mode
and code of the SIF/IFF interrogator
set, one or more parallel arcs, up to
eight, are displayed on the PPI pres-
entation. When the OPERATE-TEST
awitch is set to the TEST position, the
signal simulator may be used for test-
ing the SIF/IFF receiver and the
video decoder.

87 (U). Target-Tracking Radar Equipment
Control

During an engagement, the operation of the
target-tracking radar system is functionally
related to the operation of the acquisition radar
system and the computer system. The acquisi-
tion radar system provides a means for de-
signating a target in azimuth and range to the
target-tracking radar system. The computer
system is in turn provided with the necessary
target position information (azimuth, eleva-
tion, and range) by the target-tracking radar
system. Although the target-tracking radar sys-
tem is functionally related to the acquisition
radar system and the computer system, opera-
tion of the target-tracking radar system, as
performed by the operator, is controlled
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entirely by controls on the target radar control
console (fig. 34). This panagraph groups these
controls according to control functions. Each
group is separately discussed in a through f
below,

a. Target Range Control. Target range, as
represented by the target-tracking radar sys-
tem, is controlled by the range system of the
target-tracking radar system. All controls
necessary for operation of the range system
are on the target track control drawer (fig.
84). The range of the target-tracking radar
system is indicated on the range dial (D, fig.
98) of the range indicator (fig. 34) on the tar-
get radar control console. The RANGE switch
(G, fig. 97) on the electric light control (fig.
34) must be set to the down position to enable
operation of the range system controls. The
range system has three modes of ¢peration:
manual, aided, and automatic.

(1) Manual mode,

(a) To operate in the manual mode of
operation, the range MAN-AID-
AUTO switch (L, fig. 96) is set to
the MAN position, and the range
handwheel (P, fig. 96) is then ro-
tated as required to increase or de-
crease target range as represented
by the range circuits of the target-
tracking radar system. The range
SLEW switeh (K, fig. 96) may be
operated to increase or decrease
this range at a more rapid rate than
is provided by rotating the range
handwheel.

(b} The ACQUIRE switch (E, fig. 968),
when operated, causes the target-
tracking radar system to automatic-
ally slew to the range represented
by the acquisition range circle (F,
fig. 113) on the PPI (fig. 34) on
the target radar control console.

(2) Aided mode. To operate in this mode,
the range MAN-AID-AUTO switch
(L, fig. 96) must be set to the AID
position. When the range MAN-AID-
AUTO switch is in the AID position
and the range handwheel (P, fig. 98)
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is rotated and then released, target
range as represented by the range
circuits of the target.tracking radar
system automatically continues to in-
crease or decrease. The direction and
rate at which the range continues to
increase or decrease remains the same
as that of the range handwheel at the
time manual rotation was discontin-
ued. This direction and rate continue
until the range handwhee! is rotated
in the opposite direction, or until the
range MAN-AID-AUTO switch is set
to the MAN or AUTO position,

(3) Automatic mode. :

(a) If the range MAN-AID-AUTO
switch (L, fig. 96) is set to the
AUTO position, the target-tracking
radar system locks on and auto-
matically tracks the designated tar-
get in range provided conditions
given in 1 and 2 below are fulfilled.

1. The designated target is presently
being tracked in azimuth and ele-
vation in either the manual, aided,
or automatic mode.

2. The designated target is presently
being tracked in range in either
the manual or aided mode.

b. Target Azimuth Conirel, Azimuth of the
target as represented by the target-tracking
radar system is controlled by the azimuth
positioning system of the target-tracking
radar system. All controls necessary for the
operation of the azimuth positioning system
are on the target track control drawer (fig.
34) on the target radar control console. The
azimuth position of the track antenna reflector
assembly (fig. 50) is indicated on the azimuth
dial (D, fig. 98) on the azimuth indicator (fig.
34) of the target radar control console. The
AZ switch (F, fig. 97) on the electric light
control (fig. 34) must be set to the down posi-
tion to enable operation of the azimuth posi-
tioning system controls. The target-azimuth
positioning system has three modes of opera-
tion: manual, aided, and automatic.
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(1)

Manual mode.

{a) To operate in the manual mode, the

®

(2)

3)

azimuth MAN-AID-AUTQ switch
(D, fig. 98) is set to the MAN posi-
tion, and the azimuth handwheel
{(H, fig. 96) is rotated either clock-
wise or counterclockwise to posi-
tion the track antenna reflector as-
sembly (fig. 50) associated with the
target-tracking radar system to the
desired azimuth,

The ACQUIRE switch (E, fig. 96),
when operated, causes the track ¥h-
tenna reflector’ assembly to auto-
matically slew to the azimuth repre-
sented by the acguisition {flashing)
azimuth line (E, fig. 113) on the
PPI (fig. 34) on the target radar
control console,

Aided mode. To operate in this mode,
the azimuth MAN-AID-AUTQ switch
(D, fig. 96) must be set to the AID
position. When the azimuth MAN-
AID-AUTO switch is in the AID posi-

tion, and the azimuth handwheel (H,

fig. 96) is rotated and then released,
the azimuth position of the target as
represented by the azimuth position-
ing system of the target-tracking ra-
dar system automatically continues
to increase or decrease. The direction
and rate at which the azimuth posi-
tion continues to increase or decrease
remains the same as that of the azi-
muth handwhee] at the time manual
rotating was discontinued, The diree-
tion and rate continues until the azi-
muth handwhee! is rotated in the op-
posite direction, or until the azimuth
MAN-AID-AUTO switch is set to the
MAN or AUTO position.

Automatic mode. If the azimuth
MAN-AID-AUTO switch (D, fig. 96)
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is set to the AUTO position, the tar-
get-tracking radar system locks on
and automatically tracks the desig-
nated target in azimuth, provided
conditions given in (a) and (b) below
are fulfilled.

{a) The designated target is presently
being tracked in elevation and
range in either the manual, aided,
or automatic mode,

(b) The designated target is presently
being tracked in azimuth in either
the manua!l or aided mode.

¢. Target Elevation Control. The elevation
angle of the target as represented by the
target-tracking radar system is controlled by
the elevation positioning system of the target-
tracking radar system. All controls necessary
for the operation of the elevation positioning
system are on the target track console drawer
(fiz. 34) on the target radar control console.
The elevation position of the track antenna
reflector assembly (fig. 50) is indicated on the
elevation dial (D, fig. 98) of the elevation
indicator (fig. 34) on the target radar control
console. The ELEV switch (E, fig. 97) on the
electric light control (fig. 34) must be set to
the down position to enable operation of the
elevation positioning system controls. The tar-
get elevation positioning system has three
modes of operation: manual, aided; or auto-
matic.

(1) Manual mode. To operate in this
mode, the elevation MAN-AID-AUTO
switch (A, fig. 96) is set to the MAN
position, and the elevation hand-
whee! (C, fig. 96) is rotated either
clockwise or counterclockwise to
position\the track antenna reflector
assembly (fig. 50) associated with
the target-tracking radar system to
the desired elevation angle. The eleva-
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tion SLEW switch (B, fig. 96) may be
operated to increase or decreass the
elevation angle at a more rapid rate
then is provided by the elevation hand-
wheel.

(2) Aided mode. To operate in this mode, the
elevation MAN-AID-AUTO switch (A,
fig. 96) is set to the AID position. When
the elevation MAN-AID-AUTQO switch
is in the AID position and the elevation
handwheel is rotated and then released,
the elevation angle of the target as repre-
sented by the elevation positioning sys-
tem of the target-tracking radar system
automatically continues to increase or
decrease. Theé direction and rate at
which the elevation angle continues to
increase or decrease remains the same as
that of the elevation handwheel at the
time manuel rotation was discontinued.
This direction and rate continues until
the elevation handwheel is rotated in the
opposite direction, or until the elevation
MAN-AID-AUTO switch is placed in the
MAN or AUTO position.

Caution: Do not allow the antenna to
drive into the antenna elevation stops.

(3) Automatic mode. If the elevation MAN-
AID-AUTO switch (A, fig. 96) is set to
the AUTO position, the target-tracking
radar system locks on and automati-
cally tracks the designated target in ele-
vation provided the conditions given in
(a) and () below are fulfilled.

{a) The designated target is presently being
tracked in azimuth and range in either
the manual, aided, or automatic mode.

(5) The designated target is presently being
tracked in elevation in either the man-
ual or aided mode.

d. Magnetron Freguency Contrel. Magnetron
frequency control consists of the operations neces-
sary to establish the desired operating frequency
of the magnetron associated with the transmitter

CONFIDENTIAL Medificd Herdling

™ 9-1430-250-10

system of the target-tracking radar system. The
FREQUENCY switch (C, fig. 99) and the FRE-
QUENCY meter (B, fig. 99) on the target track
control power supply (fig. 34) are used in perform-
ing these operations. The FREQUENCY switch,
when operated to the INCREASE or DECREASE
position, incresses or decreases, respectively, the
frequency of the magnetron between 8500 and
9600 megacycles. When the FREQUENCY
switch is released from either one of these posi-
tions, the frequency remains as it was at the time
the switch was released. The FREQUENCY
meter is graduated from 0 to 100 in increments of
5 representing the relative frequency of the magne-
tron.

e. Target High Voltage Control. Target high
voltage control consists of the observations that
must be made and the operations that must be
performed by the operator to apply high voltage
to and remove high voltage from the precision
indicator, PPI, range indicator, azimuth indicator,
and elevation indicator on the target radar control
console (fig. 34) and the magnetron of the transmit-
tersystem of the target-trackingradarsystem. The
controls and indicator lights used in performing
these operations are discussed in (1) and (2) below.

(1) Indicator high voltage control. When the
IND HYV switch (G, fig. 99) on the target
track control power supply (fig. 34) is
turned to the on (up) position, high volt-
age is applied to the PPI, precision indi-
cator, renge indicator, azimuth indicator,
and the elevation indicator on the target
radar control console (fig. 34). This
causes the cathode-ray tube of each in-
dicator to illuminate, provided the IN-
TENSITY knob (B, fig. 100) on the PPI,
the INTENSITY knob (A, fig. 94) on
the precision indicator, and the INTEN-
SITY knob (B, fig. 98) on the elevation
indicator, the azimuth indicator, and the
range indicator are properly adjusted.
This also causes the IND HV indicator
light (F, fig. 99) on the target track
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control power supply (fig. 34) to il-
luminate.

(2) Magnetron high voltage control.
(z) When illuminated, the HV SUP-

(b)

PLY-READY indicator light (L,
fig. 99) on the target track control
power supply (fig. 34) indicates
that the necessary time delay has
elapsed, and high voltage may be
applied to the magnetron of the
target-tracking radar system, pro-
vided the HV SUPPLY knob (M,
fig. 99) is in the START position.

When the HV SUPPLY-ON switch
(H, fig. 99) is depressed the magne-
tron is energized, the HV SUPPLY-
ON indicator light (J, fig. 99) illum-
inates and the HV SUPPLY-
READY indicator light (L, fig. 99)
extinguishes, provided the HV SUP-
PLY knob is in the START posi-
tion. After the magnetron is ener-
gized, the current of the magnetron
is controlled by the HV SUPPLY
knob. Turn knob amoothly clockwise
from the START position until 3
milliamperes of current is indicated
on the upper scale of MAGNE-
TRON meter (A, fig. 99).

Caution: Do not force knob be-
yond mechanical stops. If fluctua-
tion is sufficient to actuate the over-
current sensing device causing HV
SUPPLY~-ON indicator light (J, fig.
99) to extinguish, turm knob coun-
terclockwise to START and notify
an organizational maintenance tech-
nician,

Note. To read the average magnetron
current, MAGNETRON switch (N, fig.
99) must be in the center pusition (FS
SMA).

cs

(¢) To deenergize the magnetron,' the
HV SUPPLY knob is rotated coun-
terclockwise to the START position
and the HV SUPPLY-OFF switch
(K, fig. 99) is depressed. The HV
SUPPLY-READY indicator light
(L, fig. 99) illuminates and the HV
SUPPLY-ON indicator light (J, fig.
99) extinguishes.

88 (CMHA). Description of Target-Tracking
Radar Presentations

a. General. Indicator presentations associ-
ated with the target tracking radar system are
displayed on the following five cathode-ray tube
indicators on the target radar control console
(fig. 34) : the PPI, the precision indicator, ele-
vation indicator, azimuth indicator, and range
indicator. The presentation displayed on each
of these indicators is discussed in » through e
below.

b. PPI Presentation. The presentation (fig.
113) displayed on the cathode-ray tube on the
PPI (fig. 34) on the target radar control con-
sole is identical to the basic presentation, ex-
plained in paragraphs 83a and 83 a(1), for the
PPI (fig. 24) on the battery-control console.
Four controls on the front of the PPI on the
target radar control console are used to con-
dition the cathode-ray tube for the desired
presentation. The function of these controls is
the same as the corresponding controls for the
PPI on the battery-contre}l console. The
LIGHTS knob (A, fig. 100), the INTENSITY
knob (B, fig. 100), and the GAIN knob (C, fig.
100) are explained in paragraph 83a(2) (a)1.
The RANGE switch (E, fig. 100) is explained
in paragraph 83a(2) () 3.

¢. Precision Indicator Presentation.

(1) The presentation displayed on the
cathode.ray tube of the precision in-

dicator (fig. 34) on the target radar
control console is similiar to the pres-
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entation for the precision indicator
(fig. 24) on the battery-control con-
sole. The difference between the two
presentations is described in (a) and
(b) below.
(¢) The presentation of the precision
indicator on the battery-control con-

dified Handling
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sole appears as an expanded por-
tion of the PPI presentation (fig.
113). This portion represents 8000
yards in range and approximately
500 mils in azimuth, centered about
the intersection of the acquisition
range circle

250.1
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(F, fig. 113) and the acquisition
(flashing) azimuth line (E, fig. 113).

() The presentation of the precision in-
dicator on the target radar control
console also appears as an expanded
portion of the PPI presentation (fig.
113). However, this portion repre-
gents 5,000 yards in range and ap-
proximately 500 mils in azimuth cen-
tered about the electronic cross (A,
fig. 113).

(2) The two controls on the front of the
precision indicator (fig. 94) on the
target rader control console are used to
condision the cathode-ray tube for the
desired presentation. The function of
these controls is the same as that for the
corresponding controls, explained in para-
graph 835(2) on the precision indicator
on the battery-control console.

d. Elevation Indicator and Azimuth Indicator

Note. The elevation indicator presentation is identical
to the azimuth indicator presentation; therefore, only the
elevation indicator presentation is discussed in (1} through
{4) below,

The elevation indicator presentation is pre-
sented by means of a cathode-ray tube and an
elevation dial. One of two types of presentations
is presented on the cathode-ray tube. The type
of presentation is determined by the setting of the
IMAGE SPACING switch (E, fig. 98) on the
elevation indicator. The cathode-ray tube pres-
entation as selected by the IMAGE SPACING
switch is adjusted or varied by three controls

“on the front of the elevation indicator.

(1) Presentation with IMAGE SPACING
switch set to thé OFF or NOR position.
The elevation indicator presentation is
identical when the IMAGE SPACING
switch is set to either the OFF or NOR
position. This presentation is shown on
figure 119. The presentation consists of
an upper baseline and a lower baseline.

The transmitted pulse, 500-yard ex-
panded sweep, and the 100-yard range
notch are on the upper baseline. The
target “pip” on the upper baseline and
the error ‘“‘pip” on the lower baseline
become part of the presentation when a
target return signal is received by the
target-tracking radar system.

(¢) Upper baseline. The upper baseline

(fig. 119) extends across the face of the
cathode-ray tube and represents a
maximum range of 200,000 yards, but
may be adjusted to represent any
range between 40,000 yerds and 200,000
yards. The left end of the upper
baseline represents 0 yards in range,
and the right end represents the
meximum adjusted renge. Superim-
posed on the baseline is ‘‘grass” (noise)
that reduces to a minimum when the
target-tracking radar system is locked
on the target.

(b) Transmitted pulse. The transmitted

pulse (fig. 119) appears on the left end
of the upper baseline, which represents
0 yard in range, and signifies that the
target-tracking radar system is trans-
mitting. It hss no operational sig-
nificance but appears only because of
inherent characteristics of the target-
tracking radar system.

(¢) 500-yard expanded sweep. The 500-

yard expanded sweep (fig. 119) enlarges
a segment of the upper baselirie for
better definition of a target ‘“‘pip”.
The 500-vard expanded sweep moves
left or right along the upper baseline
as target range represented by the
target-tracking radar system moves in
or out.

(d) 100-yard range notch. The 100-yard

range notch (fig. 119) is centered with-
in the 500-yard expanded sweep, and
moves in or out in range as the
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Figure 119.  Elevation or azimuth indicalor—presentalion—image spacing switch sef to OFF or NOR posilion.
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500-yard expanded sweep moves in or

out in range. The 100-yard range
notch appears as a downward step in
the upper baseline. When the target
“pip” is in the 100-yard range notch,
the track antenna reflector assembly
(fig. 50) of the target-tracking radar
system is positioned to the elevation
of the target.

{e) Target “pip”’. The target “pip” (fig.

119) becomes part of the elevation
indicator presentation when the track
antenna reflector assemnbly (fig. 50)
associated with the target-tracking
radar system is pointing at the target.
When the target is being tracked, the
target “pip” appears as a raised verti-
cal spike in the 100-yard range notch.

(f) Lower baseline and error “pip”. The

lower baseline (fig. 119) is a sweep
that extends across the face of the
cathoderay tube beneath the upper
baseline. Superimposed on the lower
baseline is “grass’” (noise) that reduces
to a minimum when the target-tracking
radar system is locked on the target.
The error “pip” (fig. 119) on the ele-
vation indicator presentation appears
below the lower baseline when the
track antenna reflector assembly (fig.
50) is pointing below the target, and
the error “pip"” appears above the lower
baseline when the track antenna re-
flector assembly is pointing above the
target. The error “pip”’ on the azi-
muth indicator presentation appears
below the lower baseline when the
track antenna reflector assembly is
pointing to the left of the target, and
the error “pip”’ appears above the
lower baseline when the track antenna
reflector a#s. mbly is pointing to the
right o7 the target.

CONFIDENTIAL

switeh set to the SEL SI@ position. The
elevation indicator presentation with the
IMAGE SPACING switch (E, fig. 98)
get to the SEL SIG position consists of
only the 500-yard expanded sweep sec-
tion of the upper baseline and lower base-
line 'as shown on figure 120. Otherwise,
the presentation is identical to that
shewn when the IMAGE SPACING
switch is set to either the OFF or NOR
position. The presentation with the
IMAGE SPACING switch set to the
OFF or NOR position is discussed in
(1) above.

(3) Operation of controls affecting presentation.

The presentation on the azimuth indi-
cator and the elevation indicator is
affected by four controls. The IN-
TENSITY knob (B, fig. 98) on each
indicator varies the brilliance of all dis-
plays on its associated indicator. The
SWEEP LENGTH knob (C, fig. 98)
adjusts the range represented by the
length of the two sweeps, referred to as
the upper baseline (fig. 119) and the
lower baseline, on their respective indi-
cators, from 2 maximum of 200,000 yards
to a minimum of 40,000 yards. The
FOCUS knob (A, fig. 98) on each indi-
cator adjusts the clearness and sharpness
of all displays on its associated indicator.
The IMAGE SPACING switch (E, fig.
98) determines the type indicator presen-
tation as discussed in (1) and (2) above.

(4) Elevation dial. The elevation diel (D,

fig. 98) indicates the elevation angle of
the track antenns reflector assembly
(fig. 50) associated with the target track
antenna-receiver-transmitter group.
When the target “pip” (fig. 119) of the
elevation indicator presentation is cen-
tered within the 100-yard range notch,
the elevation dial indicates the target
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Figure 120. Elevation or azimuth indicalor—presentation—I MAGE SPACING swilch sel to SEL SI¢ posilion.
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elevation angle. The dial is graduated
from 0 to 6400 mils in increments of 5
mils, but indicates only from —200 to
41550 mils.
Note. The azimuth dial on the azimuth
indieator indicates 0 to 6400 mils continuous.
e. Range Indicator Presentation. The range
indicator presentation is presented by means of a
cathode-ray tube and a range dial. One of two
types of presentations is presented on the cathode-
ray tube. The type is determined by the setting
of the IMAGE SPACING switch (E, fig. 98) on
the range indicator. The cathode-ray tube pres-
entation as selected by the IMAGE SPACING
switch i8 adjusted or varied by three controls on
the front of the range indicator.

(1) Presentation with IMAGE SPACING
switch set to OFF or NOR position. The
range indicator presentation with the
IMAGE SPACING switch set to the
OFTF position is identical to the presenta-
tion with the IMAGE SPACING switch
get to the NOR position. This presen-
tation is shown on figure 121. The
presentation consists of a transmitted
pulse, 500-yard expanded sweep, and the
100-yard range notch superimposed on
the baseline. The target “pip'’ becomes
part of the presentation when a target
return signal is received by the target-
tracking radar system. The range indi-
cator is normally operated with the
IMAGE SPACING switch set in the
OFF or NOR position.

(a) Baseline. The baseline (fig. 121) ex-
tends across the face of the cathode-
ray tube and represents a maximum
range of 200,000 yards, but may be
adjusted to represent any range be-
tween 40,000 yards and 200,000 yards.
The left end of the baseline represents
0 yards in range, and the right end
represents the maximum adjusted
range. Superimposed on the beseline
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is '"grass” (noise) that reduces to a
minimum when the target-tracking
radar system is locked on the target.

(b) Transmitted pulse. The transmitted

pulse (fig. 121) appesrs on the left
end of the baseline, representing 0
yards in range, and signifies that the
target-tracking radar system is trans-
mitting. It has no operational sig-
nificance, but eppeara only because of
inherent characteristica of the target-
tracking radar system.

{c) 600-yard expanded sweep. The 500-

yard expanded sweep (fig. 121) en-
larges a segment of the baseline for
better definition of a target ‘‘pip”.
The 500-yard expanded sweep moves
left or right along the baseline as
target range represented by the target-
tracking radar system moves in or out.

(@) 100-yard range noich. The 100-yard

range notch (fig. 121) is centered within
the 500-yard expanded sweep, and
moves in or out in range as the 500-
yard expanded sweep moves in or out
in range. The 100-yard range notch
appears as a downward step in the
baseline. When the target ‘“pip”’
is in the 100-yard range notch, the
track antenna reflector assembly (fig.
50} of the target-tracking radar system
is pointing at the target and the range
unit is positioned to the range of the

target.

(¢) Target “'pip”. The target “pip” (fig.

121) becomes part of the range in-
dicator presentation when the track
antenna reflector assembly (fig. 50
of the target-tracking radar system
is pointing at the target and the
range uni{ is positioned to the range
of the target. When the target is being
tracked, the target ‘‘pip”’ appears
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as a raised vertical spike in the 100-
yard range notch.

(2) Presentation with IMAGE SPACING
switch set to the SEL SIG position.
The range indicator presentation with
the IMAGE SPACING switch (E, fig.
08) set to the SEL SIG position, con-
sists of only the 500-yard expanded
sweep section of the baseline, as shown
on figure 122. Otherwise, the presenta-
tion is the same as that shown when the
IMAGE SPACING switch is set to
either the OFF or NOR position. The
presentation with the IMAGE SPAC-
ING switch set to the OFF or NOR
position is discussed in (1) above.

(3) Operation of controls affecting presenia-
tion. The presentation on the range
indicator is affected by four controls.
The INTENSITY knob (B, fig. 98)
varies the brilliance of all displays on
the range indicator. The SWEEP
LENGTH knob (C, fig. 98) adjusts
the range represented by the sweep,
referred to as & baseline (fig. 121),
on the range indicator from & maximum
of 200,000 yards to a minimum of 40,000
yards. The FOCUS knob (A, fig. 98)
adjusts the clearness and sharpness of all
displays on the range indicator. The
IMAGE SPACING switch (E, fig. 98)
determines the type presentation as
deseribed in (1) and (2) above.

(4) Range dial. The range dial (D, fig. 98)
indicates at all times the range repre-
sénted by the range system of the target-
tracking radar system. When the target
“pip” (fig. 121) of the range indicator
presentation is centered within the 100-
yard range notch, the range dial indicates
the slant range of the target. The dial is
graduated from 0 to 200,000 yards in
increments of ‘10 yards.
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f. Target-Tracking Radar Error Meter Presen-
tation. The elevation pointing error of the track
antenng reflector assembly (fig. 50) is indicated on
the ELEVATION ERROR meter (A, fig. 93) on
the azimuth and elevation deviation indicator
(g. 34). The azimuth pointing error of the
track antenna reflector assembly is indicated on
the AZIMUTH ERROR meter (B, fig. 93} on
the azimuth and elevation deviation indicator.
The meters are zero centered. An indication
either side of zero indicates & pointing error and
corresponds with the error “pip”’ (fig. 119) on the
corresponding azimuth or elevation indicator. For
example, an indication to the left on the ELEVA-
TION ERROR meter occurs when an error “pip”’
appears below the lower baseline (fig. 119) on the
elevation indicator.

89. Missile-Tracking Radar Equipment Control
a. General. _

(1) During & normal engagement, the opera-
tion of the missile-tracking radar system
is functionally related to the operation
of the computer system and the launch-
ing equipment. The missile-tracking
radar system supplies the computer
system with missile position information,
and the computer system, in turn,
supplies the missile-tracking radar sys-
tem with steering and burst orders for
transmission to the missile.

(2) Control of the missile-tracking radar sys-
tem, other than magnetron frequency
control, automatic gain control, and mis-
gile high voltage control, is limited to
acquiring, accepting or rejecting the
missile prior to firing, or to performing
tests on the missile-tracking radar sys-
tem. During testing operations, the
TEST switch (A, fig. 104) on the mis-
sile track control drawer (fig. 36) on the
misgile radar control console must be set
to the TEST position. If the missile-
tracking radar system is to use a missile
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or the guided missile flight simulator
during testing operations, the RE-
CEIVER switch on the error voltage
monitor in the radar set group (fiz. 35)
must be set to the MISSILE position.
The missile-tracking radar system then
receives a return signal which is trans-
mitted from s missile or the guided mis-
sile flight simulator. This is known as
beacon tracking. If the missile-tracking
radar system is to receive a return signal
which iz a reflection of its own trans-
mitted pulse, the RECEIVER switch
must be sei to the TARGET position.
This is known as skin tracking. In this
type tracking the missile-tracking radar
system functions as & conventional tar-
get-tracking radar system. Therefore,
the term missile when used in connection
with testing operations in this para-
graph, is synonymous with the term
object or target, if it is considered that
the RECEIVER switch is in the target
position.

(3) Operation of controls used only during
testing is discussed in & through d below.
Operations other than testing operations
are discussed in e through g below.

b. Missile Range Control. All controls necessary
for operation of the range system of the missile-
tracking radar system are on the missile track
control drawer (fig. 36) on the missile radar control
console. These controls function only when the
TEST switch (A, fig. 104) is in the TEST position.
The range represented by the missile-tracking
radar system is indicated on the range dial (D,
fig. 107) of the range indieator (fig. 36). The
range system of the missile-tracking radar system
has three modes of operation: manual, aided, and
automatic.

(1) Manual mode.
{a) To operate in this mode the missile-

tracking radar system must be placed
in the test condition, and the range

MAN-AID-AUTO switch (G, fig. 104)
on the missile track control drawer
(fig. 36) must be set to the MAN posi-
tion. The range handwheel (E, fig.
104) is then rotated as required to
increase or decrease missile range, as
represented by the range circuits of
the missile-tracking radar system. The
range SLEW switch (F, fig. 104) may
be operated to increase or decrease
this range at a more rapid rate than is
provided by rotating the range hand-
wheel.

(b) When the computer system is condi-

tioned for action or tracking test as
explained in paragraph 915(1)(e} and
(¢} and the LAUNCHER ACQUIRE
switch (C, fig. 104) is operated, the
missile-tracking radar system auto-
matically slews to the range of the
designated missile, or to the guided
missile flight simulator in the event a
missile has not been designated.

(2) Aided mode. To operate in this mode the

missile-tracking radar system must be in
the test condition and the range MAN-
AID-AUTO switch (G, fig. 104) must be
set to the AID position. When the
range MAN-AID-AUTO switch is in
the AID position and the range hand-
wheel (E, fiz. 104) is rotated and then
released, missile range as represented by
the range circuits of the missile-tracking
radar system automatically continues to
increase or decrease. The direction and
rate at which the range continues to in-
crease or decrease remains the same as
that of the range handwheel at the time
manual rotation was discontinued. This
direction and rate continue until the
range handwheel is rotated in the opposite
direction, or until the range MAN-AID-
AUTO switch is set to the MAN or
AUTO position.

239
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(3) Automatic mode.

(a) To operate in this mode the missile-
tracking radar system must be in the
test condition and the range MAN-
AID-AUTO switch (G, fig. 104) must
be set to the AUTO position. If the
range MAN-AID-AUTO switch is set
to the AUTO position, the missile-
tracking radar system locks on and
automatically tracks the designated
missile in range provided:

1. The designated missile is presently
being tracked in azimuth and eleva-
tion in either the manual, aided or
automatic mode.

2. The designated missile is presently
being tracked in range in either the
manual or aided mode.

(§) If during automatic tracking, the mis-
sile-tracking radar system loses the
missile in range, the target “‘pip” (fig.
123) no longer appears in the 100-yard
range notch. However, if the coast
DISABLE switch (M, fig. 104) is in
the down position, the missile-tracking
radar system continues to track the
missile at the existing rate. This is in-
dicated by illumination of the COAST
indicator light (B, fig. 104). When the
target “pip”’ reappears in the 100-yard
range notch (fig. 123) on the range in-
dicator presentation, the COAST indi-
cator light extinguishes and the missile-
tracking radar system continues to
automatically track the missile in
range. For a detailed explanation of
the range indicator presentation, refer
to paragraph 90a.

¢. Missile Azimuth Conirel. All controls neces-
sary for the operation of the azimuth positioning
gystem of the missile-tracking radar system are
on the missile track control drawer (fig. 36). The
azimuth to which the track antenna reflector as-
sembly (fig. 50} of the missile tracking radar sys-
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tem is pointing is indicated by the AZIMUTH
disl (M, fig. 103} on the missile track indicator
(fig. 36). The azimuth positioning system has
three modes of operation; manual, aided, or auto-
matie. These three modes of operation are used
only when the missile-tracking radar system is in
the test condition; automatic operation is always
used when the missile-tracking radar system is in
normal operation.
(1) Meanual mode.

(a) To operate in this mode the missile-
tracking radar system must be in the
test condition, and the ezimuth MAN-
AID-AUTO switch (L, fig. 104) on the
missile track control drawer (fig. 36)
must be set to the MAN position. The
azimuth handwheel (J, fiz. 104) is then
rotated either clockwise or counter-
clockwise to position the track antenna
reflector assembly (fig. 50) associated
with the missile-tracking radar system
to the desired azimuth.

(6) If the missile-tracking radar system
is in the test condition, and the
LAUNCHER ACQUIRE switch (C,
fig. 104) is operated, the track antenna
reflector assembly (fig. 50) automati-
cally slews to the azimuth of the desig-
nated missile, or to the guided missile
flight simulator if a missile has not
been designated.

(2) Aided mode. To operate in this mode
the missile-tracking radar system must
be in the test condition, and the azimuth
MAN-AID-AUTO switch (L, fig. 104)
must be set to the AID position. When
the azimuth MAN-AID-AUTO switch is
in the AID position, and the azimuth
handwheel (J, fig. 104) is rotated and
then released, the azimuth position of the
missile, as represented by the azimuth
positioning system of the missile-tracking
radar system, automatically continues to
increase or decrease. The direction and
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rate at which the azimuth position con-
tinues to increase or decrease remains the
same as that of the azimuth handwheel
at the time manual rotation was discon-
tinued. ‘The direction and rate continues
until the azimuth handwheel is rotated
in the opposite direction, or until the azi-
muth MAN-AID-AUTO switch is set to
the MAN or AUTO position.

(3) Automatic mode. To operate in this
mode the missile-tracking radar system
must be in the test condition, and the
azimuth MAN-AID-AUTO switch (L,
fig. 104) must be set to the AUTO
position. With the system in the above
condition, the missile-tracking radar sys-
tem locks on and automatically tracks
the missile in azimuth, provided the
conditions given in (¢} and () below
are fulfilled.

(@) The missile is presently being tracked
in range and elevation in either the
manual, aided, or automatic mode.

(#) The missile is presently being tracked
in azimuth in either the manual or
aided mode.

d. Missile Elevation Control. All controls neces-
sary for the operation of the elevation positioning
system of the missile-tracking radar system are on
the missile track control drawer (fig. 36). The
elevation angle to which the track antenna re-
flector assembly (fig. 50) of the missile track
antenna-receiver-transmitter group is pointing
is indicated by the ELEVATION disl (5, fig. 103)
on the missile track indicator (fig. 36). The
elevation positioning system has three modes of
operation: manual, aided, and autometic. These
three modes of operation are used only when the
missile-tracking radar system is in the test con-
dition; automatic operation is always used when
the missile-tracking radar system is in normal
operation.

{1) Manual mode.
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{¢) To operate in this mode the missile-

tracking radar system must be in the
test condition, and the elevation MAN-
AID-AUTO switch (Q, fiz. 104) on
the missile track control drawer (fig.
36) must be set to the MAN position.
The elevation handwheel (N, fig. 104)
is then rotated either clockwise or
counterclockwise to position the track
antenna reflector assembly (fig. 50)
essociated with the missile-tracking
radar system to the desired elevation
angle.

(3) If the missile-tracking radar system is

in the test condition, and the
LAUNCHER ACQUIRE switch (C,
fig. 104) is operated, the track antenna
reflector assembly automatically slews
to the elevation angle of the designated
missile, or to the guided missile flight
simulator if a missile has not been
designated.

(2) Aided mode. To operate in this mode the

missile-tracking radsr system must be
in the test condition and the elevation
MAN-AID-AUTO switch (Q, fig. 104)
must be in the AID position. When the
elevation MAN-AID-AUTO switch is
in the AID position and the elevation
handwheel is rotated and then released,
the elevation angle of the missile as
represented by the elevation positioning
system of the missile-tracking radar
system automatically continues to in-
creese or decrease. The direction and
rate at which the elevation angle con-
tinues to increase or decrease remains the
same a8 that of the elevation handwheel
at the time manual rotation was dis-
continued. This direction and rate
continues until the elevation MAN-
AID-AUTO switch is set to the MAN or
AUTO position or until the elevation
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handwheel is rotated in the opposite
direction.

Caution: Do not allow the antenna to
drive into the antenna elevation stops.

9-1430-250-10

(3) Automatic mode. To operate In this
mode the missile-tracking radar system
must be in the test condition, and the
elevation MAN-AID-AUTO switch (Q,
fig. 104} must be set to the AUTQ
position. With the system in the above
condition the missile-tracking radar sys-
tem locks on and automatically tracks
the missile in elevation provided the
conditions in (a) and () below are
fulfilled.

(@) The missile is presently being tracked
in range and azimuth in either the
manual, aided, or automatic mode.

{8) The missile is presently being tracked in
elevation in either the manual or
aided mode.

Missile Selection Control.

(1) Automatic missile selection. During nor-
mel operation the type missile informa-
tion corresponding to the setting of the {e)
MISSILE switeh (GG, 1, fig. 77) and
MISSION switch (LL, 1, fig. 77) on the
battery signal panel-indicator (fig. 24)
on the battery-control comnsole is trans-
mitted to the launching area. The
launching area personnel then designate
the missile to be fired. Operation of
equipment in the launching area is
presented in TM 9-5096-1.

{2) Local missile selection.

{a¢) During test conditions or emergency
conditions the missile-tracking radar

(%)
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position. When the switch is in this
position, a launching section can be
designated by opersting any one of
four SECTION switches (U, V, W,
or X; fig. 103). The designated sec-
tion is indicated by illumination of the
corresponding SECTION indicator
light (Y, Z, AA, or BB; fig. 103).
After a section has been designated, 2
launcher can be designated by operat-
ing any one of four LAUNCHER
switches (N, P, Q, or R; fig. 103).
The launcher designated is indicated
by illumination of the corresponding
LAUNCHER indicator light (B, C,
D, or E; fig. 103).

When the missile-tracking radar sys-
tem is conditioned for local operation
and the TEST RESPONDER switch
(K, fig. 103) is depressed, the TEST
RESPONDER indicator light (G, fig.
103) illuminates. This indicates that
the guided missile flight simulator is
designated instead of & missile.

If the missile-tracking radar system is
conditionied for local operation and
the computer is conditioned for either
action or tracking test (par. 915(1)(a),
and 915(1)(¢}) the missile-tracking
radar system slews to the azimuth,
elevation and range of either the
designated missile or the guided mis-
sile flight simulator, whichever is
designated, when the LAUNCHER
ACQUIRE switch (C, fig. 104) on
the missile track control drawer (fig.
36) is operated.

system operates in the local mode. f. Magnetron Frequency Control. Meagnetron

Operation under emergency conditions  frequency
is discussed in paragraphs 120 and 121,  necessary

control consists of the operations
to establish the desired operating fre-

To operate in the local mode, the dquency of the magnetron associated with the

LOCAL DESIGNATE switch (J, fig. transmitter system of the missile-tracking radar
103) on the missile track indicator system. The FREQUENCY switch (C, fig. 105)
(fig. 36) must be set to the on (up) and the FREQUENCY meter (B, fig. 105) on the
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missile track contiro! power supply (fig. 36) are
ueed in performing these operations. The FRE-
QUENCY switch, when operated to the IN-
CREASE or DECREASE position, increases or
decreases, respectively, the frequency of the
magnetron between 8500 and 9600 megacycles.
When the FREQUENCY switch is released
from either one of these positions, the fre-
quency remains as it was at the time the switch
was released. The FREQUENCY meter is
graduated from 0 to 100 in increments of 5
representing the relative frequency of the mag-
netron.

9. Missile High Voltage Control. Missile high
voltage control consists of the observations that
must be made and the operations that must be
performed by the operator to apply high vol-
tage to and remove high voltage from the range
indicator (fig. 36) on the missile radar control
console, and the magnetron of the transmitter
system of the missile tracking radar system.
The controls and indicator lights used to per-
form these operations are discussed in (1) and
(2) below.

(1) Indicator high woltage control. When
the IND HV switch (G, fig. 105) on
the missile track control power supply
(fig. 36) is turned to the on (up) posi-
tion, high voltage is applied to the
range indicator of the missile radar
control console. This causes the cath-
ode-ray tube of the range indicator to
jlluminate, provided the INTENSITY
knob (B, fig. 107) on the range indi-
cator is properly adjusted. This also
causes the IND HV indicator light (F,
fig. 106) on the missile track control
power supply (fig. 36) to illuminate.

(2) Magnetron high voltage control.

Caution: Safety devices are built
into the magnetron high voltage cir-
cuitry to inmsure proper energization,

ified Handling
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but these safety devices may fail;
therefore, it is necessary that the mis-
gile-tracking radar system equipment
be energized in the manner prescribed
in tables XV, and XVI, in sequence,
to prevent damage to or possible fail-
ure of the equipment.

(a) When illuminated, the HV SUP-

PLY-READY indicator light (L,
fig. 105) on the missile track control
power supply indicates that the nec-
essary time delay has elapsed, and
high voltage may be applied to the
magnetron of the missile tracking
radar system, provided the HV
SUPPLY knob (M, fig. 105) is in
the START position.

(b) When the HV SUPPLY-ON switch

(H, fig. 105) is depressed the mag-
netron is energized, the HV SUP-
PLY-ON indicator light (J, fig.
105) illumniates and the HV SUP-
PLY-READY indicator light (L,
fig. 106) extinguishes, provided the
HV SUPPLY knob is in the START
position. After the magnetron is
energized, the current of the magne-
tron is controlled by the HV SUP-
PLY knob. Turn knob smoothly
clockwise from the START position
until MAGNETRON meter (A, fig.
105) indicates 8.5 ma for NIKE-
HERCULES operation, or 16 ma
for NIKE-AJAX operation.

Caution: Do not force knob beyond
mechanical stops. If meter pointer
fluctuation is sufficient to actuate the
overcurrent sensing device causing the
HV SUPPLY-ON indicator light (J,
fig. 105) to extinguish, turn kneb all
the way counterclockwise and notify
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an organizational maintenance techmi-
cian.

Note. To read the average magnetron
current, MAGNETRON awitch (N, fig. 106)
must be in the center position (FS 20MA).

(¢) The HV SUPPLY knob (M, fig.
106} is rotated counterclockwize to
the START position and the HV
SUPPLY-OFF switch (K, fig. 105)
is depressed to deenergize the mag-
netron. The HV SUPPLY-READY
indicator light (L, fiz. 99) illumi-
nates, and the HV SUPPLY-ON in-
dicator light (J, fig. 99) extin-
guishes.

90 (CMHA). Description of Missile Track-
ing Radar Presentation

The missile tracking raday presentation indi-
cates missile range, azimuth, and elevation in-
formation. The range information is presented
by means of a range indicator. The azimuth
information is presented by means of an azi-
muth dial and an azimuth error meter. The ele-
vation information is presented by means of an
elevation dial and an elevation error meter.

Note. The term “missile” when used in this para-
graph in connection with presentation obtained during
testing operations is synonymous with the terms ob-
jeet or target for reasons explained in paragraph
89a(2).

a. Range Indicator Presentalion. The range
indicator presentation is presented by means of
a cathode-ray tube and a range dial. One of two
types of presentations is presented on the cath-
ode-ray tube, The type is determined by the set~
ting of the IMAGE SPACING switch (E, fig.
107) on the range indicator (fig. 86) on the mis-
sile radar control console. The cathode-ray tube
presented as selected by the IMAGE SPAC-
ING switch is adjusted or varied by three con-
trols on the front of the range indicator.

CONFIDENTIAL Mdfied Hendling

(1) Preseniation with the IMAGE SPAC-

ca

ING switch set to the OFF or NOR
position. The range indicator progen-
tation is identical when the IMAGE
SPACING switch (E, fig. 107) is set
to ‘either the OFF or NOR position.
This presentation is shown on figure
123. The presentation consists of a
coder pulse and a transmitted pulse,
500-yard expanded sweep, and the
100-yard range notch, all super-im-
posed on the baseline. The target
“pip” becomes part of the presenta-
tion when a radar return signal or a
missile transmitted signal is being re-
ceived by the missile tracking radar
system. The range indicator is nor-
mally operated with the IMAGE
SPACING switch set to the OFF or
NOR position,

(2) Baseline. The baseline (fig. 123) ex-

tends across the face of the cathode-
ray tube and represents a maximum
range of either 200,000 yards or
56,000 yards, depending upon the
type misgile to be used. The baseline
can be adjusted to represent any
range between 40,000 and 200,000
yards when the missile tracking ra-
dar system is conditioned for a
NIKE-HERCULES engagement, or
the baseline can be adjusted to rep-
resent any range between 10,000
and 55,000 yards when the missile
tracking radar system is condi-
tioned for a NIKE-AJAX engage-
ment, The left end of the baseline
represents 0 yards in range and the
right end represents the maximum
adjusted range. Superimposed on
the baseline is “grass” (noise) that
reduces to a minimum when the
missile tracking radar system is
locked on the misaile,
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(b) Transmitted pulse and coder pulse.

When the missile tracking radar
gystem is conditioned for a NIKE-
AJAX engagement, the coder pulse
(fig. 123) appears as a clearly de-
fined pulse on the left end of the
baseline, and the transmitted pulse
(fig. 123) appears directly to the
right of the coder pulse. When the
missile tracking radar system is
conditioned for a NIKE-HERCU-
LES engagement, the coder pulse
and the transmitted pulse appear
defocused and intermixed on the
left end of the baseline. The coder
pulse indicates that the coder sys-

Medified Handling
Authorized

(¢)

T™M 9-1430-250-10

tem of the missile tracking radar
system is operating. The transmit-
ted pulse represents 0 yards in
range and signifies that the missile
tracking radar system is transmit-
ting. Neither pulse has any opera-
tional significance, but appears only
because of inherent characteristics
of the missile tracking radar sys-
tem.

500-yard expanded sweep. The 500-
yard expanded sweep (fig. 123) en-
larges a segment of the baseline for
better definition of a target “pip”™.
The 500-yard expanded sweep
moves left
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FOCUS INTENSITY

TRANSMITTED PULSE

CODER
PULSE 500~ YARD EXPANDED SWEEP

TARGET “PIP"

BASELINE
100- YARD RANGE NOTCH

IMAGE SPACING SWEEP LENGTH

NOR
L oSEL

OFF SIG

CATHODE -
RAY _TUBE

~

L7

RA PD 417309

Figure 128. Range indicalor (missile radar control console)—preseniation—IMAGE SPACING swiich set lo OFF or NOR

posilion.

CONFIDENTIAL

265



CONFIDENTIAL *

TM 9=1430-250-10

266

or right along the baseline as missile
range represented by the missile-track-
ing radar system moves in or out.

{d) 100-yard renge motch. The 100-yard
range notch (fig. 123) is centered
within the 500-yard expanded sweep,
and moves in or out in range as the
500-yard expanded sweep moves in or
out in range. The 100-yard range
notch appears as a downward step in
the baseline- When the target “pip”
is in the 100-yard range notch, the
track antenna reflector assembly (fig.
50) of the missile-tracking radar sys-
tem is pointing at the missile and the
range unit positioned to the range of
the missile.

(e) Target “pip"”. The target “pip" (fig.
123} becomes part of the range indi-
cator presentation when the track
antenna reflector assembly (fig. 50) of
the missile-tracking radar system is
pointed at the missile and the range
unit is positioned to the range of the
missile. When the missile is being
tracked, the target *pip” appears as a
raised vertical spike in the 100-yard
notch.

(2) Presentation with IMAGE SPACING

switch set to the SEL SIG position. The
range indicator presentation with the
IMAGE SPACING switch (E, fig. 107)
set to the SEL SIG position consists of
only the 500-yard expanded sweep section
of the baseline as shown on figure 122.
Otherwise, the presentation is the same
as that shown when the IMAGE SPAC-
ING switch is set to either the OFF or
NOR position. The presentation with
the switch set to either the OFF or
NOR position is discussed in (1) above.

(3) Operation of controls affecting presentation.

The presentation on the range indicator
is affected by four controls. The IN-
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TENSITY knob (B, fig. 107) varies the
brilliance of all displays on the range
indicator. The SWEEP LENGTH knob
(C, fig. 107) adjusts the range represented
by the sweep, referred to as a baseline
(fig. 123), on the range indicator from a
maximum of 200,000 yards to & minimum
of 40,000 yards for NIKE-HERCULES
operation; or fromm a maximum of
55,000 yards to a minimum of 10,000
yards for NIKE-AJAX operation. The
FOCUS knob (A, fig. 107) adjusts the
clearness and sharpness of all displays
on the range indicator. The IMAGE
SPACING switch (E, fig. 107) determines
the type presentation as descrlbed in (1)
and (2) above.

(4) Range dial. The range dial (D, fig. 107)

indicates the range represented by the
range system of the missile-tracking
radar system. When the target ‘pip”
{fig. 123) of the range indicator presen-
tation is centered within the 100-yard
range notch, the range dial indicates the
slant range of the missile. The dial is
graduated from 0 to 200,000 yards in
increments of 10 yards.

b Azimuth and Elevation Presenlation.
(1) The azimuth angle and the elevation

angle of the missile are each indicated on
a dial and a meter instead of a dial and &
cathode-ray tube as is missile range infor-
mation. The AZIMUTH dial (M, fig.
103) indicates the azimuth angle, and the
ELEVATION dial (S, fig. 103) indicates
the elevation angle of the track antenna
reflector assembly (fip. 50) associated
with the missile-tracking radar system.

(2) The elevation pointing error of the track

antenng reflector assembly is indicated
on the ELEVATION ERROR meter (A,
fig. 103) on the missile track indicator
(fig. 36). The azimuth pointing error of
the track antenna reflector assembly is
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indicated on the AZIMUTH ERROR
meter (F, fig. 103) on the missile track
indicator. The meters are zerc centered.
An indication either side of zero indicates
a pointing error. For example, an indi-
cation to the left on the ELEVATION
ERROR meter occurs when the track
antenna reflector assembly is pointing
below the missile.

91. Computing Equipment Control

During & normal engagement, the operation of
the computer system is automatic and functionally
related to the operation of the target-tracking
radar system, missile-tracking radar system, and
launching equipment. The target-tracking radar
system supplies the computer system with target
position information. The missile-tracking radar
system supplies the computer system with missile
position information. The computer, in turn,
supplies steering and burst orders to the missile by
way of the missile-tracking radar system. The
computer also sends gyro azimuth (Ag) informa-
tion to the missile prior to firing. The operation
of the computer system, as performed by the
operator, is automatic except for the following
operations that are performed prior to firing;
manuslly setting in date, and performing tests to

insure proper operation of the computer system.

a. Description of Dial and Meter Indications.
(1) CLIMB ANGLE dial and GYRO AZI-
MUTH dial.

(a) The CLIMB ANGLE dial (E, fig. 85)
indicates the climb angle of the missile,
and the GYRO AZIMUTH dial (D,
fig. 85) indicates the gyro azimuth
{Ag) angle of the predicted intercept
point. Both dials indicate mils and
are identically graduated. Each dial
has an upper scale (fig. 124) graduated
from 0 to 6400 mils with marks at 100-
mil intervals, and numerals at 200-mil
intervals. Each digl also has a lower
scale graduated from 0 to 100 mils with
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marks at 5-mil intervals and numerals
at 10-mil intervals. The stationary
diamond-shaped marking on each dial
is the index.

(3) To obtain a reading, the individual

readings on the two scales must be
combined, using the thousand and
hundred digit from the upper scale and
the ten and unit digit from the lower
scale. The upper scale is read by
using the mark directly opposite the
index. If the index points between
two marks, the smaller number is used.
The lower scale is read in a similar way,
with the exception that if the index
points between two marks, the reading
must be estimated. Figure 124 shows
the CLIMB ANGLE dial set to 6234
mils.

(2) TIME TO INTERCEFT dial.
(e) The TIME TO INTERCEPT dial (B,

fig. 85) indicates in seconds the remain-
ing time to intercept. It has two scales
and a vernier. The upper scale (fig.
125) indicates time in seconds and is
graduated from 0 to 200 seconds with
marks at l-second intervals, and nu-
merals st 10-second intervals. The
lower scale is graduated from 0 to 1
with marks at 0.01-second intervals,
and numerals at 0.1-second intervals.
The long time at the left of the vernier
is an index followed to the right by
ten divisions. The vernier is used with
the lower scale to determine time in
thousandths of seconds.

() To obtain a reading, the individual

reading on both scales and the vernier
must be combined. The upper or
lower scales are read by using the
mark on each scale directly opposite
the index. If the index points between
two marks, the smaller indication is
used. On figure 125 the upper scale
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LOWER SCALE

RA PD 415020

Figure 124. CLIMB ANGLE dial—front view.

indicates 96, and the lower scale indi-
cates 00. The upper and lower scales
combined indicate 96.00 seconds re-

(3) TURN ANGLE dial and BALLISTIC
EL dial.
(z) The TURN ANGLE dial (A, fig. 85)

maining until intercept. To obtain the
third digit to the right of the decimal
point (thousandths), it is necessary to
determine which mark on the vernier
is in closest alinement with a division
on the lower scale. In figure 125 this
is the second vernier division; there-
fore, the complete reading is 96.002
seconds remaining until intercept.

indicates the turn angle of the missile,
and the BALLISTIC EL dial (C, fig.
85) indicates the ballistic elevstion
angle of the predicted intercept point.
Both dials indicate mils and are iden-
tically graduated. Each dial has an
upper scale (fig. 126) greduated from
— 1600 mils to + 1600 mils with marks
at 100-mil intervals and numerals at
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—~UPPER SCALE
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RA PD 417312

Figure 125. TIME TO INTERCEPT dial—front siew.

200-mil intervals; and a lower scale
graduated from 0 to 100 with marks
at 5-mil intervals and numerals at 10-
mil intervals, Values indicated on the
black portions of the upper and lower
scales to the right of zero are positive;
values indicated on the red portion of
the upper and lower scales to the left
of zero are negative. The stationary
diamond-shaped marking on each dial
is the index.

(6) To obtain a reading, the individual

T10- 762 O - 66 - 24

readings of the same color on the two
scales must be combined, using the
thousand and hundred digit from the

lower scale. The upper scale is read
by using the mark directly opposite
the index. If the index points between
two marks, the smaller indication is
used. The lower scale is read in a
gimilar way, except that if the index
points between two marks, the reading
must be estimated. As shown on fig-
ure 126, the black portion of the upper
scale indicates 100 mils and the black
portion of the lower scale indicates 5
mils; therefore, the combined reading
of the two scales is 105 mils.

{¢) VELOCITY CORRECTION dial. The
VELOCITY CORRECTION dial (J,
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Figure 128.

fig. 86) indicates the velocity correction
necessary to compensate for the loss of
missile speed caused by motor burnout.
The dial (fig. 127) is graduated from
0 to 50 percent in increments of 0.2
percent and numerals at every 1.0
percent. The dial is read by using the
arrow directly above the 0 on the lower
part of the dial. If the arrow points
between two marks, the smaller number

TURN ANGLE digi—fronl view.

is used. The VELOCITY CORREC-
TION dial shown on figure 127 indicates
36 percent.

(5) TRANSIT TIME dial.

(¢} The TRANSIT TIME dial (K, fig. 86)
indicates the time it takes, after
missile warhead detonation, foy the
warhead destructive force to reach its
maximum radius. The dial (fig. 128)
has a scale and a vernier. The scale
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Figure 127 (CMHA), VELOCITY CORRECTION dial

(b)

—Ffront view,

is graduated from 0 to 16 seconds
with marks every 0.1 second and
numerals every 0.5 second. The 0
and arrow at the left of the vernier
serve as an index followed to the
right by 10 divisions. The vernier is
used with the scale to determine
transit time in hundredths of a
second.

To obtain a reading, the individual
readings on the scale and the ver-
nier must be combined, The scale ig
read by using the mark that is di-
rectly opposite the index. On figure
128 the scale indicates 0.2. The ver-
nier is read by determining which
mark on the vernier is in closest
alinement with a division on the
scale. On figure 128 this is the tenth
mark ; therefore, the complete read-
ing is still 0.2 second.
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Figure 128 (CMHA). TRANSIT TIME digl—front

(6) PRESENT TARGET ALTITUDE
meter. The PRESENT TARGET AL-
TITUDE meter (E, 1, fig. 78) on the
tactical control-indicator (fig. 24) in-
dicates the present altitude of the tar-
get being tracked. The meter is grad-
uated from 0 to 100,000 in increments

(7

(8)

mew.

of 1 foot.

GYRO AZIMUTH indicator. The GY-
RO AZIMUTH indicator (L, 1, fig.
78) on the tactical control-indicator
(fig. 24) indicates the gyro azimuth
(Ac) angle of the predicted intercept
point. The meter is graduate from O

to 6400 in increments of 5 mils.

TARGET GROUND SPEED meter

and MISSILE SPEED meter.
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(¢) TARGET GROUND SPEED meter.
The TARGET GROUND SPEED
meter (D, fig. 78) on the tactical con-
trol-indicator indicates the ground
speed of the tracked target from 0 to
1500 knots in increments of 100 knots.

by MISSILE SPEED meter. The MIS-
SILE SPEED meter (F, fig. 78) on the
tactical control-indicator indicates the
missile air speed from 0 te 3000 knots
in increments of 100 knots. Inherent
characteristics of the equipment cause
the MISSILE SPEED meter to indi-
cate between 350 and 410 knots prior
to the time the missile is in flight.

Compuier Condition Switeh and Related Con-

trols and Indieators.

272

(1) The COMPUTER CONDITION switch
(PP, fig. 84) on the computer control-
panel {fig. 28) is a five-position rotary
switch which permits selection of the
type of operation to be performed by the
computer system. The five positions of
the switch are: ACTION, STANDBY,
TRACKING, STEERING, and PRE-
LAUNCH & INITTAL TURN.

(¢) When the COMPUTER CONDITION
switch is set to the ACTION position,
the computer system is fully energized
and conditioned for an engagement or
for performance of certain dynamic
checks. For a discussion of these
checks refer to TM 9-1430-251-12.
During an actual engagement, with the
COMPUTER CONDITION switch
in the ACTION position, the com-
puter system starts to solve the fire
control problem as soon as the
TRACKED switch (H, fig. 86) on the
target track control drawer (fig. 34) is
depressed, indicating that the target-
tracking radar system is tracking the
target: in azimuth, elevation, and
range.
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(b)) When the COMPUTER CONDITION

switch is set to the STANDBY posi-
tion, the computer system is partially
energized and is in a state of readiness,
This state of readiness permits partial
operation of certain computer system
components, thereby reducing wear,
and yet requires minimum time to con-
dition the computer system for an
engagement. The COMPUTER CON-
DITION switch should always be set
to the STANDBY position unless an
engagement or test demands that it be
set to some other position.

(¢} When the COMPUTER CONDITION

switch is set to the TRACKING posi-
tion, the computer system is partially
energized and is conditioned for per-
formance of certain periodic checks.
For a discussion of these checks refer
to TM 9-1430-251-12. In this con-
dition the computer system receives
position information from the target-
tracking radar system and from the
missile-tracking radar system.

(d) When the COMPUTER CONDITION

switch is set to the STEERING posi-
tion, the computer system is partially
energized and is conditioned to check
the operation of the steering section of
the computer system, using eight built-
in static test problems. For a dis-
cussion of these static test problems,
refer to TM 9-1430-251-12. When
the COMPUTER CONDITION
switch is in the STEERING position
the desired static test problem may be
introduced inte the computer system
by rotating the STATIC TEST-
STEERING switch (H, fig. 84) on the
computer control-panel (fig. 28) to the
position correaponding to the problem
desired.
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(¢) When the COMPUTER CONDITION
switch is set to the PRE-LAUNCH
& INITIAL. TURN position, the
computer system is partially energized
and is conditioned to check operation
of the prelaunch and initial turn
sections of the computer system, using
the eight built-in static test problems.
The switch is also set to this position
to perform certain altitude plotting
board (fig. 24) and horizontal plotting
board checks and adjustments. For
a discussion of the built-in static test
problems, and the plotting board
checks and adjustments, refer to TM
9-1430-251-12. The eight problems
are introduced into the prelaunch
and initial turn sections by using
the STATIC TEST—PRE-LAUNCH
& INITIAL TURN switch (L, fig. 84)
on the computer control-panel (fig. 28).

(2) The settings of the COMPUTER CON-

DITION switch and of the TARGET
MISSILE switch determine the type of
information displayed on the ACCEL-
ERATION, VELOCITY AND POSI-
TION DIFFERENCE-H, G, meter
(V, fig. 84), ACCELERATION, VE-
LOCITY AND POSITION DIFFER-
ENCE-X, Gy meter (P, fig. 84), and
ACCELERATION, VELOCITY AND
POSITION DIFFERENCE-Y, Gy me-
ter (S, fig. 84). The information dis-
played on these meters is used in checking
the performance of the computer system.
For a discussion of these checks refer
to TM 9-1430-251-12.

¢. Manually Set-In Data Duals.
(1) Parallax controls and dials. The parallax

knobs (D, G, K, N, R, U, and X, fig.
84} and the parallax dials (C, F, J, M,
Q, T, and W, fig. 84) on the computer
control-panel adjust and indicate, re-
spectively, the distance in yards the
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missile track antenna-receiver-transmit-
ter group and the center of the launching
area are from the target track antenna-
receiver-transmitter group. The parsallax
circuitry associated with these knobs
electrically positions the missile track
antenna-receiver-transmitter group and
the launching area to the same co-
ordinates as the tarpet track antenna-
receiver-transmitter group. The parallax
dials must be set to the values listed on
the PARALLAX DATA RECORD plate
(QQ, fig. 84) on the computer control-
panel for the NIKE-HERCULES Sys-
tem to operate properly during an
engagement.

(2) Burst time bias control and dial. The

BUR TIME BIAS knob (C, fig. 86)
and the BUR TIME BIAS dial (D, fig.
86) behind the computer control-panel
(fig. 28) adjust and indicate, respectively
the time before computed intercept
at which the computer system must
issue the burst order. The burst order
must be issued at a predetermined time
to overcome fixed delays inherent in the
computer system, the missile-tracking
radar system, and the missile. The
BUR TIME BIAS dial is graduated
from 0 to 200 milliseconds in increments
of 2 milliseconds.

(3) Height of site control and dial. To avoid

instability of the missile at high altitudes,
the NIKE-HERCULES System must
have a means of determining missile
altitude so that the Gy and Gy fin orders
sent to the missile can be altered to
fit the particular situation. The HT
OF SITE knob (A, fig. 86) behind the
computer-¢control panel (fig. 28) can be
electrically adjusted to represent the
altitude of the target-tracking radar
system above mean sea level. From
this reference the computer system alters

273
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the fin orders. The HT OF SITE dial
(B, fig. 86) indicates the setting of the
HT OF SBITE knob from 0 to 6000
feet increments of 100 feet.

(4) Final dive time control and dial and height
displace control and dial. The FINAL
DIVE TIME knob (E, fig. 86), FINAL
DIVE TIME dial (F, fiz. 86), HT
DISPLACE knob (G, fig. 86), and the
HT DISPLACE dial (H, fig. 86) are
discussed in paragraph 114,

-d. Computer-Overload Indicator Lights. A bank
of 10 AMPLIFIER UNBALANCE indicator
lights (CC through MM, fig. 84) on the computer-
control panel (fig. 28) flicker when power is
applied to the computer system, but should
extinguish shortly thereafter. Steady illumination
or continued flickering of one or more of these
indicator lights indicates trouble in the associated
amplifier group. The COMPUTER-OVERLOAD
indicator light (N, 1, fiz. 78) on the tactical
control-indicator (fig. 24) of the battery-control
console illuminates or flickers constantly when
trouble exists in any one or more of the computer
amplifier groups. If trouble is indicated an or-
ganizational-maintenance technician should be
notified.

92. Plotting Board Equipment Control

The horizontal plotting board (fig. 24) and the
altitude plotting board are electromechanical
devices which automatically plot target and missile
and intercept point position data on paper. The
psper is contained in a roll at the left of each
plotting board. Before operating, check both
plotting boards for clean recording paper. If
paper is not clean, clean paper should be pulled
over transparent plastic backboard of each
plotting board (figs. 129 and 130). Ilumination
from behind each backboard makes the grid
markings visible through the paper. Each
plotting board is equipped with electrically con-
trolled right and left plotting pens which plot
traces on the paper during en engagement.

274

CONFIDENTIAL Modified Handling

Authorized 15 Decomber 1958

a. Horizontal Plotting Board Presentation.
(1) The horizontal plotting board (fig. 24)

provides a means for automatically
plotting o plan view of the azimuth and
range of the target and missile through-
out the entire engagement. The back-
board of the horizontal plotting bosrd
(fig. 129) is marked with 20 concentric
circles, representing twenty 10,000-yard
range circles, and 32 radial lines indi-
cating azimuth. The twenty 10,000-
yard circles extend from zero range at
the center to 200,000 yards at the outer
circle. The range circles are numer-
ically graduated from 0 to 200, with
every fifth circle numbered. Each radial
line represents 200 mils in azimuth, and
every other line is numbered. The
origin of the range and azimuth coordi-
nates displayed by the horizontal plot-
ting board represents the location of the
target track antenna-receiver-transmitter
group (fig. 49). One pen of the hori-
zontal plotting board (fig. 129) plots the
target position throughout the engage-
ment. The other pen plots the pre-
dicted intercept point during the pre-
launch phase, and thereafter plots the
missile position. If the pens touch each
other an interchange feature causes the
pen which is plotting target data to begin
plotting missile deata, and the pen which
is plotting missile data to begin plotting
target data.

(2) A typical engagement plot by the hori-

zontal plotting board is displayed on
figure 129. The display is inked on
paper and contains three plots: a plot
showing the predicted intercept point
(point A to point E}; and a plot showing
present position of the missile (point D
to point C). Timing merks appear on
each plot at approximately 10-second
intervals. TARGET-MISSILE plot
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indicators at the lower left and right
corners of the board indicate whether the
corresponding pen is plotting target
position or missile position information.

(3) During the prelaunch phase, the hori-

zontal plotting board continuously plots
the present position of the target (point
B to the fire mark) and the position of
the predicted intercept point (point A to
point E). Location of the predicted
intercept point is based on the assump-
tion of an immediate fire.

{4) When the fire order was transmitted, the

target was at approximately 135,000
yards, and the predicted intercept point
was at approximately 95,000 yards.
The fire mark appears at about 135,000
yards and 95,000 yards as a short mark
to the right of the trace.. When the fire
order was trensmitted, the recorder pen
plotting the predicted intercept point
returned to approximately the center of
the plotting board (point D) and began
to plot the position of the missile in the
horizontal plane. Target and missile
plots continued until target interception
occurred at the intersection of the two
plots {point C).

b. Altitude Plotting Board Presentation.
(1) The altitude plotting board (fig. 24)

provides means for automatically plotting
target and missile altitude date against
time-to-intercept data. The altitude
plotting board (fig. 130) is equally divided
into two separate surfaces. The MIS-
SILE (left) plotting surface, graduated
from 0 to 200 (center to left), represents
time-to-intercept in seconds. The TAR-
GET (right) plotting surface, graduated
from 0 to 200 (center to right), represents
time-to-intercept in seconds. The ver-
tical distdnce represents height from 0 to
100,000 feet positive altitude and 0 to
5000 feet negative sltitude. Each plot-
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ting surface has ten horizontal lines and
five vertical lines. Each of the 10
horizontal lines represents 10,000 feet in
altitude; each of the vertical lines repre-
sents 40 seconds of time-to-intercept.
Positions of points which lie between
the lines must be estimated. Engraved
on the transparent plastic backboard is a
curved line which represents the dead
zone for the NIKE-HERCULES System.
This curved line is shown as part of the
TARGET plotting surface on the altitude
plotting board. Also engraved on the
TARGET plotting surface is a line which
extends from the right side of the dead
zone to the outer edge of the TARGET
plotting surface. This line represents
the suggested minimum altitude for a
normal surface-to-asir engagement, or
the suggested upper altitude for a surface-
to-air low altitude engagement.

(2) A typical engagément plot by the altitude

plotting board is displayed on figure 130.
The display shows three plots in the
verticel plane: plot of the altitude of the
predicted intercept point by the right
plotting pen before fire (point C to fire
mark, fig. 130); plot of the altitude of the
target by the right plotting pen after fire
{fire mark to point B); and plot of the
altitude of the missile by the left plotting
pen before and shortly after fire (point
E to point A). Both pens also simul-
taneously plot time-to-intercept along
the horizontal axis. Timing marks ap-
pear on each plot at approximately 10-
second intervals.

(3) When the target entered the defended

ares (point C), the altitude of the pre-
dicted intercept point was approximately
53,000 feet, as shown on figure 130. The
plot of the predicted intercept point con-
tinued until the time-to-intercept
decreased to approximately 125 seconds.
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At this time the fire order was issued as
shown by the fire mark on the plot.
Shortly thereafter, the right plotting
pen started to plot present target altitude
against time-to-intercept. The left pen
shortly after fire (point E) started to plot
missile altitude against time-to-intercept.
As time-to-intercept decreased, the two
plots moved closer together. At zero
time-to-intercept, or burst, the missile
and target altitude were coincident
(points A and B).

¢. Operation of Controls Affecting Plofting Board
Operation. The plotting pens of the horizontal
plotting board (fiz. 129) and the altitude plotting
board (fig. 130) are controlled by the plotting
board condition switech (G, 2, fig. 78), the PEN
LIFT switch (H, 2, fig. 78) and the PEN IN-
TERCHANGE swit h (F, 2, fig. 78) on the
tactical control-indicator (fig. 24). Power is ap-
plied to the plotting board circuits when the
COMPUTER POWER switch (Z, fig. 83), PLATE
VOLTS switch (X, fig. 83), and SERVO DC
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line, approximately ¥ inch from the
right 200-second mark.

(b) REF MARK position. When the plot-
ting board condition switch is set to
the REF MARK position, reference
marks are produced on the recording
paper of both plotting boards. These
reference marks establish the center
of each plot, and facilitate orientation
of the plots after the recording paper
is removed from the plotting boards.
When the plotting board condition
switch is turned from the STANDBY
postion to the REF MARK position,
the right plotting pen of the hori-
zontal plotting board and the left
and right plotting pens of the altitude
plotting board draw horizontal lines
on the recording paper from their
standby positions to the center of
their respective coordinates. When the
plotting board condition switeh is
returned to the STANDBY position,

switch (V, fig. 83) on the computer power control
panel (fig. 27) are set to the ON position.

Note. If the COMPUTER CONDITION switch (PP,
fig. B4) is set to the STANDBY position, the plotting
pens of the altitude plotting board and the horizontal
plotting board continue to operate for an indeterminate
time of ¥ to 10} minutes as determined by the computer
standby interval timer inside the computer power supply
group. At the end of this interval, the plotting pens cease
to operate. To restore the plotting pens to operation, the
"COMPUTER CONDITION switch must be set momen-
tarily to some position other than STANDBY.

(1) Plotting board condition switch. The plot-
ting board condition switeh (G, 2, fig.
78) is a five-position rotary switch which
provides means for selecting the type of
operation to be performed by the plot-
ting pens (figs. 129 and 130) of both
plotting boards. The five positions of
the switch are: REF MARK, STAND-
BY, OPERATE, PLOT, and TEST.
The function of each switch position is
described in (a) through () below.

{a) STANDBY position. When the plot-
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ting board condition switch is set to
the STANDBY position, the plotting
pens on the two plotting boards lift
from the recording paper and assume
the standby positions. The standby
position for the left plotting pen on the
horizontal plotting board (fig. 129) is
on the 4800-mils azimuth line, approx-
imately 1 inch inside the 200,000-yard
circle. The standby position for the
right plotting pen of the horizontal
plotting board is on the 1600-mils azi-
muth line, approximately 1 inch inside

‘the 200,000-yard circle. The standby

position for the left plotting board
(fig. 130) is on the zero altitude line,
approximately % inch from the left
200-second mark; for the right plotting
pen of the altitude plotting board the
standby position is on the zero altitude

the three plotting pens draw a short
vertical line on the recording paper,
then lift and return to their respective
standby positions. During the time
the plotting board condition switch
18 positioned from STANDBY to
REF MARK to STANDBY operation,
the left plotting pen of the horizontal
plotting board remains at its standby
position.

{(¢) PLOT position. When the computer

condition switch' (PP, fig. 84) is set to
ACTION and the plotting board
condition switch is set to the PLOT
position, the plotiing pens on both
plotting boards produce an ink plot
of the present computed target posi-
tion, and of either the predicted
intercept point or present missile
position. These plots are discusssed
in 7 through 4 below.
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1. The position of one plotting pen of
the horizontal plotting board in-
dicates the present azimuth and
range position of the target, but the
pen remains lifted from the recording
paper until the target-tracked signal
is received by the computer system.
The pen then drops to the paper and
plots the present azimuth and range
of the target.

2. Four seconds after the target-tracked
signal is received, the other plotting
pen of the horizontal plotting board
drops to the recording paper and
begins to plot the azimuth and range
of the predicted intercept point.
Simultaneously, the right plotting
pen of the altitude plotting board
drops to the recording paper and
begins to plot the altitude, in feet,
of the predicted intercept point
against time-to-intercept in seconds.

3. The left plotting pen of the altitude
plotting board remains lifted but
indicates the time-to-intercept in
seconds while moving horizontally
along the zero altitude line.

4. Approximately 3 seconds after the fire
order is issued, the missile away
circuits are energized, causing the
left plotting pen of the altitude
plotting board to drop and begin
plotting the altitude in feet, of the
missile, against time-te-intercept in
seconds. At the same time the
right plotting pen of the altitude
plotting board stops plotting the
altitude of the predicted intercept
point and begins to plot the present
sltitude, in feet, of the target
against time-to-intercept in seconds.
One plotting pen of the horizontal
plotting board continues to plot the
range and azimuth of the target,
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and the other plotting pen of the
horizontal plotting board stops plot-
ting the range and azimuth of the
predicted intercept point, and begins
to plot the range and azimuth of the
missile.

. (d) OPERATE position. When the plot-

ting board condition switch is set to
the OPERATE position, the plotting
pens of both plotting boards remain
lifted from the plotting surface, but
indicate the same coordinates that are
plotted when the plotting board con-
dition switch iz set to the PLOT
position.

(¢} TEST position. When the plotting

board condition switch is set to the
TEST position, the magnets of all
four plotting pens are energized. This
causes the plotting pens to drop to the
surface of the recording paper, and
permits a check of the magnet circuits
of the plotting pens. The plotting
board condition switch is generally set
to the TEST position when the com-
puter is conditioned for a test.

(2) PEN LIFT switch. When operated, the

PEN LIFT switch (H, 2, fig. 78) causes
the plotting pens on both the altitude
plotting board and the horizontal plot-
ting board to lift from the recording
paper. The plotting pens are lifted
to indicate a point of interest during
an engagement, or to prevent the pens
from tearing the recording paper. Lift-
ing the pens results in discontinuity of
the plot. The PEN LIFT switch func-
tions only when the plotting board
condition switch (G, 2, fig. 78) is set to
the PLOT position.

(3) PEN INTERCHANGE switch. The

PEN INTERCHANGE switch (¥, 2,
fig. 78) interchanges ‘the input data to
the plotting pens of the horizontal
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plotting board provided the COM-
PUTER CONDITION switch (PP, fig.
84) is set to the PRE-LAUNCH ¢&
INITIAL TURN position. The PEN
INTERCHANGE switch is used pri-
marily to check pen interchange cir-
cuitry. The plotting pens interchange
sutomatically when the plotting pens or
plotting arms touch each other during

CONFIDENTIAL Medficd Hondis
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normal operation. This sutomatic pen-
interchange feature enables the hori-
zontal plotting board to make a con-
tinuous plot in all directions.

93. Early Waming Plotting Board

For information eoncerning the use of the early
warning plotting board (fig. 25), refer to paragraph
33ea.

Section Il. RECORDING, COOLING, LIGHTING AND HEATING EQUIPMENT, AND
RADAR TEST SET TS-847A /MSW-—1

94, Scope

This section groups functionally related front
panel controls and indicators of the recording
equipment, cooling equipment, lighting equip-
ment, and radar test set TS-847TA/MSW-1, of
the radar course directing centrel. Each funec-
tional group is separately discussed.

95. Recording Equipment Control
a. General Operation of the Multichannel Data
Recorder. '

(1) The multichannel data recorder (fig. 23)
produces a permanent record on light-
sensitive paper, or film, by photograph-
ing light traces. For a detailed explana-
tion of the information recorded by the
multichannel data recorder, refer to
T™ 9-1430-250-20 /3.

(2) The operation of the multichannel data
recorder, as performed by the operator,
is restricted to loading, selecting the
mode of operation, energizing and de-
energizing, and removing the record.
The procedure to be followed in loading
or removing a record from the multi-
channel data recorder is discussed in
parggraph 128. The three modes of
operation, signal-recording mode, al-
ternate signal-recording mode, and test
mode, are discussed in & through d
below.
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b. Signal-Recording Mode. The signal-recording
mode of operation is used at all times except when
tests are being performed on the multichannel
data recorder, or when the multichannel data
recorder is used during an equipment status
other than red. To operate in this mode the
OPERATE-TEST switch (N, fig. 72} must
be set to the OPERATE position. The multi-
channel data recorder is then energized by the
signal-recording method, given in table VIII.

(1) When operating in this mode, the multi-
channel data recorder starts recording
as soon as the equipment status switch
(U, 1, fig. 78) on the tactical control-
indicator (fiz. 24) is set to the RED
position and a target has been designated.
When the recording starts, the events in
(@) through (d) below occur providing
target has been designated.

(@) Sixteen galvanometer traces, in the
form of red dots, appear on the direct
trace monitoring screen (A, fig. 72).

() The LAMP FAILURE-T indicator
light (F, fig. 72), LAMP FAILURE-1
indicator light (G, fig. 72), and the
LAMP FAILURE-2 indicator light
(H, fig. 72) illuminsate to a faint glow.

Nole. Tf one or more LAMP FAILURE
indicator lights illuminate at a higher bril-

liance, it indicates that the ecorresponding
recorder lamp has failed. When this occurs,
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the organizational-maintenance technician
should be notified.

{¢) The REC ON indicator light (A, fig.

73) on the fuse and control panel

(fig. 23) illuminates.

(d) The MOTOR ON indicator light

(L, fig. 72) illuminates, and the

RECORD NUMBER counter (B,

fig. 72) advances one consecutive

number. Both occur approximately

3 seconds after red equipment status

and target designated is established.

(2) If, during operation, it is desired to
produce a zero trace on the recording
paper, the GALVANOMETER ZERO
switch (C, fig. 72) should be momen-
tarily depressed. This removes all in-
put signals from the multichannel
data recorder and produces a zero ref-
erence trace on the record.

(3) The END OF PAPER indicator light
(B, fig. 73} on the fuse and control
pane! (fig. 23) should periodically be
observed. This indicator light illumi-
nates when 25 feet or less of recording
paper remains on the supply drum
{fig. 23).

Note. If the END OF PAPER indicator
light (B, fig. 73) illuminates while 8 recurd
is being made, operation of the recorder may
be continued until the end of the engagement.

(4) At the end of the recording period, the
record is removed from the multichan-
nel data recorder, and forwarded for
photographic processing.

¢. Alternate Signal-Recording Mode. The
alternate signal-recording mode is used only
when the multichannel data recorder is oper-
ated during equipment status other than red.
The only differences between the alternate sig-
nal-recording mode, and the signal-recording
mode, discussed in (1) above, are given in (1)
and (2) below.

(1) During the alternate signal-recording
mode, the OPERATE-TEST switch
{N, fig. 72) is set to the TEST posi-
tion instead of the OPERATE posi-
tion.

(2) The multichannel data recorder is en-
ergized by the alternate signal-record-
ing method, given in table IX,
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d. Test Mode. The test mode of operation is
used when making calibration checks and ad-
justments on the multichannel data recorder.
To operate in this mode, the multichannel data
recorder is energized as given in table X. For
calibration checks and adjustments on the mul-
ti-channel data recorder, refer to TM 9-1430-
251-12.

96. (U).Cooling Equipment Control

Note. Operation of the equipment cooling system in
the trailer mounted director station is identical to the
operation of the equipment cooling system in the trailer
mounted tracking station except for the location of the
EQPT VENT switch {a below) and differences in warn-
ing panels {¢ and d below).

The equipment cooling equipment provides
filtered air for the electron tubes and other
circuit components contained in the trailer-
mounted director station. The equipment cool-
ing fan (fig. 18) forces the air through ducts
to the cabinets and consoles. The fan consists
of two “squirrel cage” blowers, which are
driven by a 400-cycle motor.

a. EQPT VENT Switch.

(1) The EQPT VENT switch (B, fig. 71)
on the rear of the acquisition power
control panel is used to control the
application of power to the equipment
cooling system in the trailer-mounted
director station. Normally the EQPT
VENT switch is left in the on (up)
position, permitting application of
power to the equipment cooling sys-
tem to be controlled by the MAIN
POWER switch (GG, fig. 70) on the
front of the acquisition power control
panel (fig. 19).

(2) The EQPT VENT awitch (A, fig. 90)
on the rear of the radar power control
panel is used to control the application
of power to the equipment cooling
system in the trailer-mounted track-
ing station. Normally, the EQPT
VENT switch is left in the on (up)
position, permitting application of
power to the equipment cooling sys-
tem to be controlled by the MAIN
POWER switch (R, fiz. 88) on the
front of the radar power control panel
(fig. 33).
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b. Damper and Shutter Lever. The damper
and shutter lever (D, fig. 69) is used to control
the air intake and exhaust from the equipment
cooling equipment. The damper and shutter
lever should be positioned as discussed in (1)
through (3) below,

(1) When outside temperature is above
75° F. (Fahrenheit) ; the damper and
shutter lever should be set to the
QPEN position.

(2) When the outside temperature is be-
low 75° F., the damper and shutter
lever should be adjusted until approxi-
mately 75° ¥. is maintained as indi-
cated on the EXHAUST TEMPERA-
TURE meter (B, fig, 69).

(3) In very cold climates, the damper and
shutter lever should be set to the
CLOSE position until the EXHAUST
TEMPERATURE meter indicates 75°
F. The damper and shutter lever
should then be adjusted to maintain
an exhaust air temperature of approx-
imately 75° F.

¢. Warning Panel.

(1) The EXHAUST TEMPERATURE
meter (B, fig. 69), the buzzer switch
(C, fig. 69}, the overheat indicator
light (E, fig. 69), and the OPERAT-
ING INSTRUCTIONS plate (A, fig.
69) are on the warning panel (fig.
18) and are used with the damper and
shutter lever (D, fig. 69) to maintain
the exhaust air temperature at a safe
operating level below 130° F. The
OPERATING INSTRUCTIONS plate
gives instructions for setting the
damper and shutter lever, for filter
replacement, and explains the opera-
tion of the exhaust air overheat alarm.

(2} When the indication of the EX-
HAUST TEMPERATURE meter on
the warning panel rises to 140° F.
the overheat indicator light illumi-
nates and a warning buzzer sounds.
This signals that the radar or com-
puting equipment is overheated and
the damper and shutter lever should
be set to the OPEN position. The
warning buzzer is disabled by oper-
ating the buzzer switch. The overheat

CONFIDENTIAL

- Modified Handling ci2

Avuthorized

indicator light remains illuminated
until the temperature drops to 130° F,

Warning: Do not allow tempera-
ture to rise above 130° F. If warning
buzzer sounds and overheat indicator
light illuminates, set damper and
shutter lever to the open position.
Under these conditions, only emer-
gency operation of the eguipment
should be continued.

Note. The key numbers shown in d below refer to
figure 86.2 unless otherwise indicated.

d. Warning Panel (Tracking Station Trail-
er-Systems 1383 and above).

Caution: Do not allow temperature to rise
above 130° F. If the warning buzzer sounds or
any of the overheat indicator lights (5, 6, or 7)
illuminates, set damper and shutter lever (4)
to OPEN. Under these conditions, only emer-
gency operation of the equipment should be
continued.

(1) The EXHAUST TEMPERATURE
meter (2), the buzzer switch (3), sys-
tem overheat indicator light (5), TTC
OVERHEATED indieator light (6),
RSG OVERHEATED indicator light
(7) and the OPERATING INSTRUC-
TIONS plate (1) are on the warning
ranel (fiz. 18) and are used with the
damper and shutter lever (4) to main-
tain the exhaust air temperature at a
safe operating level below 180° F.
The OPERATING INSTRUCTIONS
plate gives instructions for adjusting
the damper and shutter lever and for
filter replacement, and explains the
operation of the exhaust air overheat
alarm,

(2} When the indication of the EXHAUST
TEMPERATURE meter {(2) on the
warning panel rises to 140° F, the
system overheat indicator light (5)
illuminates and a warning buzzer
sounds., This signals that the electron
tubes and other circuit components of
the radar and computer equipment are
overheated. If the temperature of the
air within the radar set group rises to
140° F, the RSG OVERHEATED in-
dicator light (7) illuminates and the
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warning buzzer sounds. This signi-
fies that the electron tubes and other
components of the radar set group are
overheated. If the temperature of the
air within the target radar control
console riges to 140° F, the TTC
OVERHEATED indicator light (6)
illuminates and the warning buzzer
sounds. This signifies that the elec-
tron tubes and other componentg of
the target radar control console are
overheated, When any of the overheat
lights illuminates and the alarm buzzer
sounds, the damper and shutter lever
{4) should be set to QPEN. The warn-
ing buzzer is disabled by setting the
buzzer switch (3) to the off (down)

CONFIDENTIAL

™ 9-1430-250-10

position. The illuminated overheat in-
dicator light remains illuminated until
the temperature drops to 130° F.

97 (U). Heating Equipment Control

Heating equipment in the heating and venti-
lation cabinet of systems 1086 and below differ
in operation from heating equipment in the
heating and ventilation cabinet of systems 1087
and above. Within a system, operation of heat-
ing equipment in the trailer mounted director
station is identical to the operation of heating
equipment in the trailer mounted tracking sta-
tion. Therefore, only the operation of heating
equipment in the trailer mounted direction sta-
tion is discussed. Operation under normal and
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emergency conditions of the heating equipment
for systems 1086 and below is discussed in ¢
and b below. Operation of the heating equip-
ment under normal conditions for systems 1087
and above is discussed in ¢ below. The heating
equipment for systems 1087 and above does
not have provisions for operation under emer-
gency conditions. Further information pertain-
ing to the heating equipment is provided in
TM 9-2330-212-15,

a. Operation of Heating Equipment—Sys-
tems 1086 and Below,

(1) Ascertain that the ventilation blower
belt behind the blower cover (fig. 21)
has been connected to upper ventila-
tion blower motor.

(2) Open the PERSONNEL COOLING
EXHAUST port on the rear entrance
door of the trailer. Open the PER-
SONNEL AIR INTAKE port on the
curbside of the trailer. This permits
fresh (make-up) ventilating air to be
admitted to the trailer.

(3) Set the blower discharge damper con-
trol (A, fig. 69.2) to HEAT position.
This allows heated air to discharge
through the floor duct during opera-
tion of the heater.

Note. The heater cannot be operated un-
less the blower discharge damper control is
in the HEAT position.

(4) Set the blower intake damper control
(U, fig, 62.2) to 4 position for ambient
temperatures above 25° F, to 5 po-
gition for ambient temperatures be-
tween —20° F and 25° F, or to 6
position for ambient temperatures be-
low —20° F,

Warning: Do not operate the heater
with blower intake damper control set
to 7 RECIRCULATE position while
trailer is occupied. No fresh air can be
introduced te the ventilation blower
meotor at this setting.
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(5) Set HEATER switch (H, fig. 69.2)

(6)

(7)

(8)

(9)

to START position. The white
HEATER indicator light (N, fig.
69.2) and red PRIME indicator light
(M, fig. 69.2) will illuminate.

Set OUTPUT switch (J, fig. 69.2) to
LOW position to permit combustion
air blower motor to operate at half
speed.

Set thermostat on upper compartment
door (fig. 20) to 65° F (maximum
getting).

Operate and hold PRIME switch (G,
fig. 69.2} to ON position for approxi-
mately 15 seconds to operate fuel
pump and fill fuel bowl. The heater
usually ignites within a few seconds
and the flame is visible through the
sight tube. A longer priming time is
required when fuel line is empty. Ob-
servation of fuel bowl discloses when
fuel line is primed. The 15H-second
priming for starting heater is addi-
tional.

Warning: Do not look directly down
gsight tube during the prime and ignite
cycle. Combustion of gases within
chamber could eject eyepiece causing
eye injury.

Wait 2 minutes before operating
PRIME switch again. If combustion
in heater has not started within 2 min-
utes after priming, repeat the 15-sec-
ond priming periods at 2-minute in-
tervals, If heater does not ignite after
fourth attempted start, servicing of
heater is required. When heater has
ignited, operate and hold PRIME
switch to ON position until red
PRIME indicator light extinguishes.
Immediately after red PRIME indi-
cator light extinguishes, set HEATER
switch to RUN position and NOR-

CONFIDENTIAL
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MAL VENT BLOWER switch (K,
fig. 69,2) to ON position, Ob-
serve that white NORMAL VENT
BLOWER indicator light (Q, fig.
69.2) illuminates,

(10) Adjust thermostat on upper
compartment door to desired
temperature, The OUTPUT
switch should remain set to
LOW position when heat out-
put is sufficient, The HIGH po-
sition of OUTPUT switch per-
mits heater to provide about
twice the heat output of the
LOW position and should be
used only when low ambient
temperatures exist, or when it
it is desirable to bring trailer
temperature up to the desired
level as quickly as practicable,

(11) Set HEATER switch to OFF
position to turn off heater. Igni-
tion and fuel are turned off im-
mediately but combustion air
blower motor continuesto oper-
ate and purges heater until flame
switch cools and shuts if off and
white HEATER indicator light
extinguishes., Set NORMAL
VENT BLOWER switch to OFF
when white HEATER indicater
light extinguishes.

b. Emergency Operation of Heating
Equipment - Systems 1086 and Below.
Emergency operation of heater is the
same as normal operation discussed in
a above except that EMERGENCY VENT
BLOWER switch (L, fig. 69.,2) instead
of NORMAL VENT BLOWER switch is
operated to the ON position. In addition,
ventilation blower belt must be shifted
from upper ventilation blower motor to
lower emergency ventilation blower
motor, Limit operation of emergency
ventilation blower motor tc as short a
period as possible as the storage bat-
teries can supply power for only a few
hours, after such period recharging is
required. When normal 400-cycle power

C4

has been restored to heating equipment,
return ventilation blower belt to upper
ventilation blower motor and resume
normal operation of heater, Also, as-
certain that storage hatteries are re-
turned to a fully charged condition im-
mediately following emergency oper-
ation of heater equipment.

¢. Operation of Heating Equipment -
Systems 1087 and Ahove,

(1) Open PERSONNEL COOLING
EXHAUST port in the entrance
door of the trailer, Open PER-
SONNEL AIR INTAKE port on
the curbside of trailer. This
permits fresh (make-up) venti-
lating air to be admitted to the
trailer,

(2) Set blower discharge damper
control (A, fig. 69.3) to HEAT
position. This allows heated aijr
to discharge through floor duct
during operation of heater,

Note. The heater cannot be
operated unless blower dis-
charge damper control is in
HEAT position,

(3) Set blower intake damper con-
trol (N, fig. 69.3) to 4 position
for ambient temperatures above
259 F, to 5 position for ambient
temperatures between -200 F
and 25°F, or to 6 position for
ambient temperatures helow
-200 F,

WARNING: DO NOT OPER-
ATE HEATER WITH BLOWER
INTAKE DAMPER CONTROL
SET TO 7 RECIRCULATE PO-
SITION WHILE TRAILERIS OC-
CUPIED, NO FRESH AIR CAN
BE INTRODUCED TO VENTI-
LATION BLOWER MOTOR AT
THIS SETTING.

CONFIDENTIAL
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(4) Set HEATER switch (H, fig. 69.3) to ON cooling heat exchanger until flame detector
position. If heater does not start within 1 probe cools sufficiently to turn off heater.

to 3 minutes, operate HEATER switch to Y .
OFF position and follow procedures in 985(U)-stight ngRRGJiemen Cantrol

(2) through (d) below. a. Lighting Control in the Trailer Mounted Di-

(2} Check fuel system for empty fuel tank. nebior S

(5) Check igrition system for proper con-
nector contact.

. ] {#) During normal conditions the BLACK-
(o) Depress) RESSIES switchg G istis §69.5) OUT OVERRIDE switch (F, fig. 68) on

the trailer door light panel (fig. 68) is
set to the ON position, This causes the

(1) Lighting control during normal condi-
tions,

momentarily.
(d) Set HEATER switch to ON position.

(5) Set heater thermostat (fig, 20) to temper- white incandescent light fixtures (A,
ature desired. fig. 30) to illuminate. Each fixture con-
(6) Set HEATER switch to OFF position to tains one white incandescent light ex-
turn off heater. cept the second and fifth fixture from
Note. “The. combustion=adP Ediliion air the traller—mc{unted d;recto‘r station doc.)r.
blower motors continue to operate when HEAT- These two fixtures contain two white

ER switch is set to OFF position, purging and incandescent lights.

CONFIDENTIAL
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() With the CEILING LIGHTS switch
(B, fig. 68) on the trailer door light
panel (fig. 68) set to the ON position,
all the white incandescent lights il-
luminate at full brilliance. With the
CEILING LIGHTS switch set to
the REMOTE position, the brillisnce
of all the incandescent ceiling lights
but two is controlled by the CEILING
LIGHTS switch (B, fig. 68) and the
CEILING LIGHTS knob (A, fig. 68)
on the tactical control-indicator (fig.
68) on the battery control console
(fig. 24). The two not controlled
remotely consist of one light in both
the second and fifth incandescent light
fixture (A, fiz. 30) from the trailer
door. These two lights de not il-
luminate during remote operation.
1f the CEILING LIGHTS switch on
the tactical control-indicator is set to
the BRIGHT position, all the white
incandescent ceiling lights except the
two explained above illuminate at full
brilliance. If the CEILING LIGHTS
switch on the tactical control-indicator
is set to the DIM position, all the
white incandescent ceiling lights except
the two explained above may be
adjusted to the desired brilliance by
rotating the CEILING LIGHTS knob.
The two lights previously mentioned
not controlled remotely are emergenecy
lights {par. 98¢(3)).

(¢} The ENTRANCE LIGHT OVER-
RIDE SWITCH (D, fig. 68) may be
operated, during normal conditions,
toe extinguish the incandescent light
in the first incandescent light fixture
from the trailer-mounted director sta-
tion door when the other white incan-
descent lights are illuminated.

(2) Lighting control during blackout conditions.

During blackout conditions the BLACK-

dified Handling
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OUT OVERRIDE switch (F, fig. 68) on
the trailer door light penel (fig. 68) is set
to the OFF position. This causes the
white incandescent ceiling lights in the
eight incandescent light fixtures (A, fig.
30) to illuminate provided the trailer
door is closed. If the trailer door is
opened, the trailer door interlock switeh
(G, fig. 68) operates, causing all white
incandescent ceiling lights to extinguish
and all blue blackout lights to illuminate.
One blue blackout light is in each of the
white incendescent light fixtures except
the second and fifth fixtures from the
trailer-mounted director station door.
These two fixtures contain no blue black-
out lights. The white incandescent lights
illuminate and the blue blackout lights
extinguish when the door is closed. When
the trailer door is closed, the white in-
candescent lights may be controlled re-
motely from the tactical control-indicator
(fig. 68) in the same manner as under
normal conditions explained in (a) above.
When the trailer door is closed, the
ENTRANCE LIGHT OVERRIDE
SWITCH (D, fig. 68) also functions as
under normal conditions.

(3) Lighting control during emergency condi-

tions. Two white incandescent lights pro-
vide illumination when generator power
is not available. There is one light each
in the second and fifth incandescent light
fixture (A, fig. 30) from the trailer door.
These lights are powered from the trailer
24-volt battery system. The CEILING
LIGHTS switch (E, fig. 68) on the
trailer door light panel {fiz. 68) must be
in the ON position for the two emergency
lights to illuminate. There is no remote
operation for the emergency lights.

(4) Blacklight ceiling lights, There are five

blackout light fixtures (A, fig. 30) each
of which contains a fluorescent black-
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light. The blacklights illuminate the
fluorescent-painted panel engravings so
that they are easily visible when the
white incandescent lights are dimmed or
extinguished. The switch (C, fig. 68)
on each blackout light fixture must be
depressed and held until the associated
blacklight illuminates. If a fluorescent
blacklight is illuminated and the MAIN
POWER switch (GG, fig. 70) on the ac-
quisition power contrel panel (fig. 19)
is then turned to the off (down) posi-
tion, the fluorescent blacklight extin-
guishes. After the MAIN POWER
switch is returned to the ON position,
the blackout light switch on the par-
ticular fixture must be depressed, then
released, then depressed again before the
fluorescent blacklight illuminates.

Warning: Damage to the eyes can
result from looking directly at the black-
lights for a prolonged period of time.

b. Lighting Control in the Trailer-Mounted Track-
g Station.

284

(1) Lighting control during normal conditions.
(@) During normal conditions the BLACK-

OUT OVERRIDE switch (F, fig. 87)
on the trailer door light panel (fig. 87)
iz set to the ON position. This causes
the white incandescent lights in eight
of the eleven incandescent light fix-
tures (A, fig. 38) to illuminate, The
white incandescent lights (fig. 37) over
the utility table do not illuminate
Each of the eight fixtures containg one
white incandescent light except the
second and fifth fixture from the trailer
door. These two fixtures contain 2
white incandescent. lights.

(6) With the CEILING LIGHTS switch

(E, fig. 87),0on the trailer door light
panel (fig. 87) set to the ON position,
all the white incandescent lights illu-
minate at full brillisnce. With the
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CEILING LIGHTS switch set to the
REMOTE position, the brilliance of
all the incandescent ceiling lights but
two is controlled by the CEILING
LIGHTS switch (A, fig. 87) and the
CEILING LIGHTS knob (B, fig. 87)
on the electric light control (fig. 87)
on the target radar control console
(fig. 34). The two not controlled
remotely consist of one light in both
the second and fifth incandescent light
fixture (A, fig. 38) from the trailer-
mounted tracking station door. These
two lights do not illuminate during
remote operation. If the CEILING
LIGHTS switch on the eleciric light
control is set to the BRIGHT position’
all the white incandescent ceiling
lights except the two explained above
iluminate at full brilliance. If the
CEILING ILIGHTS switch on the
electric light control is set to the DIM
position, all the white incendescent
ceiling lights except the two explained
above may be adjusted to the desired
brilliance by rotating the CEILING
LIGHTS knob.

(¢) The ENTRANCE LIGHT OVER-

RIDE SWITCH (D, fig. 87) may be
operated, during nermal conditions,
to extinguish the white incandescent
light in the first incandescent light
fixture from the trailer-mounted track-
ing station door when the other white
incandescent lights are illuminated.

(2) Lighting control during blackout conditions.

During blackout conditions the BLACK-
OUT OVERRIDE switch (F, fig. 87) on
the trailer door light panel (fig. 87) is
set to the OFF position. This causes
the white incandescent ceiling lights,
except the ones over the utility table, to
iluminate provided the trailer-mounted
tracking station door is closed. If the

CONFIDENTIAL
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trailer doer is opened the trailer door
interlock switch (G, fig. 87) operates,
causing all white incandescent ceiling
lights to extinguish and all blue blackout
lights to illuminate. One blue blackout
light is in each of the white incandescent
light fixtures except the second and
fifth fixtures from the trailer-mounted
director station deor and the fixture over
the utility table (fig. 37). These fixtures
contain no blue blackout lights. The
white incandescent lights illuminate and
the blue blackout lights extinguish when
the trailer door is closed. When the
trailer door is closed, the white incan-
descent lights may be controlled remotely
from the electric light control (fig. 87) in
the same manner as under normal con-
ditions explained in (a) above. When the
trailer door is closed, the ENTRANCE
LIGHT OVERRIDE switch (D, fig. 87)
also functions as under normal conditions,

(3) Lighting control during emergency conds-

tions. Two white incandescent lights
provide illumination when no generator
power is available. There is one light
each in the second and fifth incandescent
light fixture (A, fig. 38) from the trailer
door. These lights are powered from
the trailer 24-volt battery system. The
CEILING LIGHTS switch (E, fig. 87)
on the treiler door light panel (fig. 87)
must be in the ON position for the two
emergency lights to illuminate. There
is no remote operation for the emergency
lights.

(4) Blacklight ceiling lights. There are four

blacklight light fixtures (A, fig. 38) each
of which contains a fluorescent black-
light. The blacklights illuminate the
fluorescent-painted panel engravings so
that they are easily visible when the
white incandescent lights are dimmed or
extinguished. A blacklight light switch

Authorized ™M 9-1430-250-10

(C, fig. 87) on each fixture must be de-
pressed and held until the associated
blacklight is illuminated. If a fluores-
cent blacklight is illuminated, and the
MAIN POWER switch (R, fig. 88) on the
radar power control panel (fig. 33) is then
turned to the eoff (down) position, the
fluorescent blacklight extinguishes. After
the MAIN POWER switch is returned to
the ON position, the blacklight light
switch on the particular fixture must be
depressed, then released, then depressed
again before the fluorescent blacklight
lluminates.

Warning: Damage to the eyes can re-
sult from looking directly at the black-
lights for a prolonged period of time.

(5) Utility lights. Three white incandescent
lights (fig. 37) provide illumination of the
utility table during normal conditions, or
during blackout conditions provided the
trailer door is closed. A light switch (H,
fig. 87) controls the three white incan-
descent lights.

99. Operation of Radar Test Set TS-847A/
MSW-1

a. General. The radar test set TS-847A/MSW-1
(fig. 53) has no operational function in the NIKE-
HERCULES System, but is used only for testing
and alining the target- and missile-tracking radar
systems. All controls necessary for remote oper-
ation of the radar test set TS-847A/MSW-1 are on
the missile control-indicator group (fig. 36} of the
missile radar control console (B, fiz. 31), and the
target test control (fig. 34) of the target radar con-
trol console (A, fig. 31). To apply primary power
to the radar test set TS-847A/MSW-1, both the
MAIN POWER switch (R, fig. 88) on the radar
power control panel (fig. 33) and the AC POWER
switch (P, fig. 112) on the radar test set TS-—
847A/MSW-1 must be set to the ON position.
The AC POWER switch is normally left in the ON
position so that the application of primary power
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to the radar test set TS-847A/MSW-1 may be
controlled by the MAIN POWER switch. To
operate the radar test set TS-847A/MSW-1 from
the trailer-mounted tracking station, the TEST
switch (S, fig. 112) on the radar test set TS~
847A/MSW-1 must be set to the REMOTE
position.

b. Operation From the Target Radar Control Con-
sole. To operate the radar test set TS-847Af
MSW-I1 from the target radar control console, the
track antenne reflector assembly (fig. 50) associ-
ated with the target-tracking radar system, must
be positioned to the coordinates of the antenna and
mast group OA-1600/T (fig. 52). To position the
track antenna reflector assembly, the azimuth
handwheel (H, fig. 96) and the elevation handwheel
(C, fig. 96) on the target track .control drawer
(fig. 34) must be rotated until the azimuth and
elevation dials (D, fig. 98) indicate the correct
coordinates.

(1) The radar test set TS-847A/MSW-1
generates a target test signal when the
TEST switch (J, fig. 96) on the target
track control drawer (fig. 34} is in the
TEST position and the TARGET-
STANDBY-MISSILE switch (L, fig.
106) on the missile control-indicator
group (fig. 36) is in the TARGET
position. The RECEIVER TEST in-
dicator light (A, fig. 95) on the target
test control (fig. 34) illuminates when
the TARGET -STANDBY - MISSILE
switch is set to the TARGET position.
The magnitude of the target test signal
is controlled by the SIGNAL LEVEL
knob (D, fig. 95) on the target test
control. The setting of the SIGNAL
LEVEL knob is indicated on the SIG-
NAL LEVEL disl (C, fig. 95). The dial
is graduated from 0 to 35 db in incre-
ments of 1 db. The frequency of the
target test signal can be varied by the
FREQUENCY knob (B, fig. 95). Nor-
mally the frequency is set to a definite
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value and is not changed. The range
represented by the target test signal may
be increased or decreased by setting the
RANGE-SLEW switch (F, fig. 95) to
the IN or OUT position as required. The
RANGE-TRIM knob (E, fig. 95) is
used for fine adjustment of the range as
represented by the target test signal.
(2) The target test signal is removed when
the TARGET - STANDBY - MISSILE
switch (L, fig. 106) on the missile control-
indicator group is set to either the
STANDBY or MISSILE position, or
when the TEST switch (J, fig. 96)
is set to the off (down) position. This
also extinguishes the RECEIVER TEST
indicator light (A, fig. 95).
¢. Operation From the Missile Radar Control
Console. 'To operate the radar test set TS—847A/
MSW-1 from the missile radar control console
(fig. 36) the track antenna reflector assembly
(fig. 50) associated with the missile-tracking radar
system must be positioned to the coordinates of
the antenna and mast group OA-1600/T (fig. 52).
To position the track antenna reflector assembly
to these coordinates, the azimuth handwheel
(J, fig. 104) and the elevation handwheel (N,
fig. 104) on the missile track control drawer
are rotated until the AZIMUTH dial (M, fig. 104)
and the ELEVATION dial (S, fig. 104) on the
missile track indicator (fig. 36) indicate the
correct coordinates.
(1) The radar test set TS-847A/MSW-1
generates a missile test signal when the
TEST switch (A, fig. 104) on the mis-
sile track control drawer is in the
TEST position and the TARGET-
STANDBY-MISSILE switch (L, fig.
106) on 'the missile control-indicator
group is in the MISSILE position. The
RECEIVER TEST indicator light (M,
fig. 106) on the missile control-indicator
group illuminates when the TARGET-
STANDBY-MISSILE switch is set to
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the MISSILE position. The magnitude
of the missile test signal is controlled by
the SIGNAL LEVEL knob (R, fig. 108),
The setting of the SIGNAL LEVEL
knob isindicated on the SIGNAL LEVEL
dial (P, fig. 106). The dial is graduated
from 0 to 35 db in increments of 1 db.
The range represented by the missile test
signal msy be increased or decreased by
setting the RANGE-SLEW switch (Q,
fig, 106) to the IN or OUT position as
required; The RANGE-TRIM knob

CONFIDENTIAL ™
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(N, fig. 106} is used for fine adjustment
of the range represented by the missile
test signal.

(2) The missile test signal is removed when

the TARGET-STANDBY - MISSILE
switch (L, fig. 106) on the missile control-
indicator group is set to either the
TARGET or STANDBY position, or
when the TEST switch (A, fig. 104} is set
to the off (down) position. This alse
extinguishes the RECEIVER TEST
indicator light.

Section lll. TACTICAL CONTROLS AND INDICATORS

100. Equipment Status Control

¢. General. Four equipment status indicator
lights (A-D, fig. 75) are on the upper right frame
(fig. 24) of the battery control console in the
trailer-mounted director station. Four equip-
ment status indicator lights. (A-D, fig. 101) are
also on the upper center access door (fig. 34) of the
target radar control console in the trailer-mounted
tracking station. These equipment status indi-
cator lights are controlled by the equipment status
switch (U, 1, fig. 78) on the tactical control-
indicator (fig. 24) on the battery-control console.
When any one is illuminated, it indicates the pre-
vailing equipment status for the NIKE-HER-
CULES System. The four equipment status
indicator lights, on each console, from left to right,

are white, yellow, blue and red, and indicate in’

the same order increasing degrees of equipment
preparation for firing. Only one color indicator
light is illuminated at any given time. When the
equipment status switch is set from one position
to another position, a gong in the target radar
control console sounds.

b. Equipment Status Sunich.

(1) WHITE position. When the equipment
status switch (U, 1, fig. 78) is set to the
WHITE position, the white equipment
status indicator lights (A, fig. 75) and (A,
fig. 101) illuminete. All other equip-
ment status indicator lights extinguish.

(2) YELLOW position. When the equip-

ment status switch is set to the YELLOW
position, the yellow equipment status
indicator lights (B, fig. 75 and B, fig. 101)
illuminate, and the command hot loop
and the technical hot loop of the voice
communication system are established.
All other equipment status indicator
lights extinguish. For detailed informa-
sion on the communication hot loops,
refer to TM 9-1400-251-12.

(3) BLUE position. When the equipment

status switch is set to the BLUE position,
the blue equipment status indicator
lights (C, fig. 75 and C, fig. 101) il-
luminate. All other equipment status
indicator lights extinguish.

(4) RED oposition. When the equipment

status switch is set to the RED position,
the red equipment status indicator lights
(D, fig. 75 and D, fig. 101) illuminate.
The multichannel data recorder (fig. 23)
automatically begins operating provided
the RECORD-VIEW switch (K, fig. 72)
is in the RECORD position, and a
target has been designated. All other
equipment status indicator lights ex-
tinguish. Operation of the multichan-
nel data recorder is discussed in para-
graph 95.
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101 (CMHA). Mission and Missile Selection

Control

a. Mission Selection. During normal opera-
tion the setting of the MISSION switch (LL, 1,
fig. 77) on the battery signal panel-indicator
(fig. 24) determines the type mission for a par-

ticular engagement.

(1)

(2)

(3)

CONFIDENTIAL Modifies Handling cs

When the MISSION switch is set to
the S8 position, the NIKE-HERCU-
LES System is partially conditioned
for the surface-to-surface mode of op-
eration, and the MISSION-S88 indi-
cator light (A, 1, fig. 77) illuminates.
For a more detailed discussion of the
operation of the NIKE-HERCULES
System during a surface-to-surface
misaion, refer to paragraph 114,
When the MISSION switeh is set to
the SA position, the NIKE-HERCU-
LES System is automatically condi-
tioned for the surface-to-air mode of
operation, and the MISSION-SA in-
dicator light (B, 1, fig. 77) illuminates.
The surface-to-air mission is discussed
in detail in paragraph 112,

When the MISSION switch is set to
the LA position, the NIKE-HERCU-
LES System is automatically condi-
tioned for the low-altitude mode of
operation, and the MISSION-LA in-
dicator light (C, 1, fig. 77) illuminates.
The low altitude mission is discussed
in detail in paragraph 113,

b. Missile Selection.

(1)

Before selection of a fragmentation or
cluster warhead missile for firing, it
is necessary that terminal board TB1
(fig. 131) behind the upper right
frame of the battery control console
(fiz. 76) be checked for proper strap-
ping. The strapping of this terminal
board determines whether the NIKE-
HERCULES System is conditioned for
firing a missile with a fragmentation
warhead or a missile with a cluster
warhead. Figure 131 shows terminals
b and 6 (5 and 6, fig. 131) of terminal
board TB1 strapped for firing NIKE
H FRAG type missiles (NIKE-HER-
CULES missiles with fragmentation
warheads}. This strapping is also used
for NIKE-AJAX missiles, which are
always equipped with fragmentation
warheads. Terminals 4 and 5 (4 and
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5, fig. 131) are strapped for firing Note. When NIKE-HERCULES Systems
NIKE H CLU type missiles (NIKE— e Al b
HERCULES missiles with cluster missiles or NIKE-HERCULES missiles with
warheads). The proper strapping for fragmentation warheads.

firing -nissiles with fragmentation (2) The MISSILE switch (GG, 1, fig. 77)
warheads is shown on terminal board on the battery signal-panel indicator
TB1. Figure 181.1. (Deleted)
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(fig. 24) is used to select the type of
missile to be used by the NIKE-HER-
CULES System for a particular engage-
ment. Two banks of four indicator
lights each are above the MISSILE
switch. An upper bank of four indicator
lights (D, E, F, and G, 1, fig. 77} is used
with the FUIF equipment at a semi-
mobile site. When the light correspond-
ing to either I-HE, B-HE, B-XS, or
B-XL illuminates, it indicates the type
of missile designated for battery use by
the Army Air Defense Command Post
{AADCP). The lower bank of four
indicator lights (A, B, C, and, D, 2,
fig. 77) is controlled by the MISSILE
switeh (GG, 1, fig. 77).

() When the MISSILE switch is set to
the I-HE position, the MISSILE-
BTRY-I-HE indicator light (A, 2,
fig. 77) illuminates, indicating that a
NIKE-AJAX high explosive missile is
designated for the current engagement.
(}) When the MISSILE switch is set to
the B-HE position, the MISSILE-
BTRY-B-HE indicator light (B, 2,
fig. 77) illuminates, indcating that a
NIKE-HERCULES high explosive
missile is designated for the current
engagement.

(¢) When the MISSILE awitch is set to the
B-XS8 pgsition, the MISSILE-BTRY-
B-XS indicator light (C, 2, fig. 77)
illuminates, indicating that a NIKE-
HERCULES small prime warhead
missile is designated for the current
engagement. When the switeh is in
this position, the MISSILE (left)
side of the altitude plotting board
(fig. 24) glows red.

{d) When the MISSILE switch is set to

the B-XL. position, the MISSILE-
BTRY-B-X1, indicator light (D, 2,
fig. 77) illuminates, indicating that a

NIKE-HERCULES large prime war-
head misgile has been designated for
the current engagement. When the
switch is in this position, the MISSILE
(left) side of the altitude plotting
board (fig. 24) glows red.

¢. Launcher Data,
(1) The LAUNCHER DATA switch (JJ, 1,

fig. 77), when depressed, releases the
information determined by the setting
of the MISSION switch (LL, 1, fig. 77)
and the MISSILE switch (GG, 1, fig. 77)
to the launching equipment. The
LAUNCHER DATA-RELEASED indi-
cator light (HH, 1, fig. 77) when illu-
minated, indicates that the launcher
data has been released to the launching
equipment. The LAUNCHER DATA-
NOT RELEASED indicator light (KK,
1, fig. 77) when illuminated, indicates
that the selected missile and mission
data hes not been released to the
launching equipment.

{2) The launcher data circuitry does not

release data for an incorrect selection of
mission and missile. An incorrect selec-
tion of mission and missile occurs when
the MISSION switch (LL, 1, fig. 77) is
set. to the LA position, and the MISSILE
switch (GG, 1, fig. 77) is set to either the
B-X8 or B-XL position; or when the
MISSION switch is set to the SS position
and the MISSILE switch is set to the
I-HE position. If an incorrect selection
of mission and missile combination
occurs, the pertinent MISSION indi-
cator light and MISSILE indicator light
extinguish, and the LAUNCHER
DATA-NOT RELEASED indicator light
(KK, 1, fig. 77) remains illuminated
when the LAUNCHER DATA switch
(JJ, 1, fig. 77) is depressed.

(3) The selected mission and missile combi-

nation may be changed and transmitted
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to the launching equipment and com-
puter system by the LAUNCHER DATA
switch any time before the fire order s
issued. After the fire order is issued, &
mission and missile combination may be
selected by the MISSION switch and
the MISSILE switch, but will not affect
the computer systern until after the
burst order has been issued, and cannot
be released to the launching area until
missile away has been detected.

102. Minimum Burst Altitude Control

a. Minimum burst altitude control functions
only when & prime warhead missile is selected.
The purpose of this control is to assure that a
prime warhead missile does not descend below a
safe altitude.

(1) The MIN,BURST ALTITUDE knob (J,
1, fig. 77) on the battery signal panel-
indicator is used to assist in setting min-
imum burst altitude data into the com-
puter system circuitry. The minimum
burst sltitude is indicated on the MIN,
BURST ALTITUDE  1000°S FEET dial
(H, 1, fig. 77). The dial is graduated
from 0 to 30, representing 0 to 30,000
feet, in increments of 0.5, representing
500 feet. If the missile descends below

2%0
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the minimum burst altitude, a burst
order is sutomaticsally issued by the com-
puter system provided the MIN BURST
ALT OVERRIDE switch (W, 1, fig. 78)
on the tactical control-indicator is in the
off position.

(2) When the MIN BURST ALT OVER-
RIDE switch is turned to the on posi-
tion, the minimum burst altitude restrie-
tion is no longer effective.

5. The LIMITED TARGET DAMAGE indi-
cator light (EE, 1, fig. 77) on the battery signal
panel-indicator, when illuminated, indicates that -
the selected target is such a distance below the
minimum burst altitude that the full burst effect is
not achieved.

103. Missiles Prepared Control

The MISSILES PREPARED meter (K, 1, fig.
77) on the battery signal panel-indicator (fig. 24)
indicates the number of missiles prepared by the
launching area of the type corresponding to the
setting of the MISSILES PREPARED switch
(DD, 1, fig. 77). The MISSILES PREPARED
meter is graduated from 0 to 16 in increments of
one, The four settings of the MISSILES PRE-
PARED switch are I-HE, B-HE, B-XS, and
B-XI..
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CHAPTER 6 (CMHA)
OPERATION OF THE RADAR COURSE DIRECTING CENTRAL

Section 1 (CMHA). ENERGIZING THE EQUIPMENT

104 (U). General

a. This section gives the procedure for ener-
gizing the aecquisition radar system, the com-
puter system, recording equipment, target
tracking radar system, missile tracking radar
system, and radar test set TS-84TA/MSW-1.
The energizing procedures for each system, for
the radar test set, and for the recording equip-
ment, are given separately. These procedures
should be performed in the step-by-step se-
quence as given in paragraphs 105 through
110,

b. The equipment comprising the acquisition
radar system, the computer system, the target
tracking radar system, and the missile tracking
radar system may be partially or fully ener-
gized, depending on the tactical situation.
When partially energized, the system is in
the “low voltage” condition; when fully ener-
gized, it is in the “operate” condition. In the
“low voltage” condition the system is not oper-
ative but is in a state of readiness so that
operation can begin in a minimum time. The
advantage of the “low voltage” condition is
that it reduces wear of the equipment. In
the “operate” condition, the equipment is fully
energized and ready for actual engagement
operation.

¢. Operation of the acquisition radar sys-
tem, the computer system, the target tracking
radar system, and the missile tracking radar
system is related to operation of the equip-
ment cooling system, discussed in paragraph
96. Before operation is begun, operating per-
sonnel should be familiar with the procedure
for maintaining the operating temperature
within safe limits.

d. The operator should notify the organiza-
tional maintenance technician if any abnormal
condition is encountered during the energizing
operation.

105 (U). Energizing the Acquisition Radar
System

a. Position of Controls Prior to Energizing.
The procedure for energizing the acquisition
radar system requires that certain controls be
adjusted or placed in a particular position prior
to energizing the system. Prior positioning of
controls as given in table II is neeessary to
insure that the application of power is con-
trolled by the proper step-by-step energizing
procedure to prevent possible damage to the
equipment. Controls not given in the table
need not be preset, since they do mot directly
affect the energizing procedure.

Table IT (CMHA), Position of Conirols Prior lo Energizing—Acquizition Roedar System

Raference
Locstion Controt Control setting Figure Kay
Note. Prior Lo operation, a1l cabinet
doora in the trailer mounted director
statiors and the trailer mounted track-
ing station must be secured to close afl
{nterlock switches,
Note. Upon entering the traller
d di tation, set the
BLACKOUT OVERRIDE awitch to
the on (up) position and set the CEIL-
ING LIGHTS switch to REMOTE.
Trailer-mounted director atation EQUIPMENT COOLING Open
{curbside) INTAKE cover
EQUIPMENT COOLING Open
EXHAUST cover
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Table IT (CMHA). Position. of Controls Prior to Energizing—Acquisition Radar System—Continued
Reference
Loeation Control Cantrol setting Figure Koy
Acquisition antenna- 39
receiver-transmitter :
group
Acquisition antenna Antenna disable switch ON 108 A
pedestal
Director station group A, 16
and 19
Acquisition power control EQPT VENT switch On (up) 71 B
panel—rear
Acquisition power eontrol ACQ MOTORS switch ON 71 A
panel—rear
- Aequisition power control VOLTS ADJ switch IN 71
panel—rear (Used only in systems Note. ‘The VOLTS ADJ switch is
1097 and subsequent) locked in the OUT position during
single engine-driven g tor operd-
tion and in the IN position when two
or more engine-driven generators are
employed. When only one generator
is used, line voltage adjustments rmuat
be made in the trailer mounted track-
ing station using the ADJUST PHASE
C knub (E, fig. 68) on the radar power
control panel, When more than one
engine-driven generator ia used, line
voltage wdjustmenta may be made in
either trailer, provided the VOLTS
ADJ switeh ia locked in IN.
Acquisition power control BATTLE SHORT switch Off (down) protective cover 70 NN
panel—{iront must be down and safety
wired
Acquisition power control MAIN POWER switch Off (down) 70 GG
panelfront Note. This awitch must be left in
the ON position if the computer sys-
tem, target tracking radar system, or
the missile tracking radar system iz
energized and is to remain energized.
Acquisition power control ACQUISITION POWER Off (down) 70 DD
panel—front switeh
Acquisition power control PLATE VOLTS switch OFF 70 JI
panel—{iront
Aequisition power eontrol VOLTS CHECK switeh OFF 70 MM
~panel—f{ront
Acquisition power control TRACK TRANSMITTER O {(down) 70 v
panel—{ront FILAMENTS switch
Computer power supply group B, 16
and 27
Computer power control COMPUTER POWER Off (down} 83 Z
panel switch Note. This switch muat be left in
the ON position if the computer sys-
tem ia energized and j8 to remain
energized.
Battery control eonsole A, 16
and 24
Acquisition control- MAGNETRON HYV supply START (fully counter- 82 QQ
indicator knob clockwise)
Acquisition control- IND HYV switch OFF 82 JJ
indicator
Acquisition control- NOISE GEN awitch QFF 82 C
indicator
Acquisition control- APC switch On (up) 82 E
indicator
292
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Table Il (CMHA). Position of Controls Prior to Energizing— Acquisition Radaer System—Continued

Reference
Location Conlrgl Conlrol seiting Figure Key
Battery control console—Con.
Acquisition control- ANTENNA-AZIMUTH OFF 82 M
indicator RPM switch
Acquisition control- ANTEMNNA ELEVATION Center 82 P
indicator scan switch
Acquisition control-indicator IFF-GTC switch LONG 82 5
Acquisition control-indicator IFF-MODE switch 1, 2, or 3 82 T
Acquisition control-indicator IFF-GAIN koob Fully counterclockwise 82 K
Acquisition control-indicator IFF-CHOP switch Off {down) 82 DD
Acquisition control- AJD switch OFF 82,1 4
indicator * |
Video decoder POWER ON 69.1 B
PPI* SYMBOL INTENSITY knab Fully counterclockwise 80 J
Precision indicator INTENSITY knob Fully counterclockwise 81 A
Precision indicator GAIN knob Fully counterclockwise 81 B
PPl INTENSITY knob Fully counterclockwise 80 B
PPI GAIN koob Fully counterclockwise 80 C
PPI EXPANSION switch OFF 80 E
PPI SYMBQLS switch OFF 80 F
PPI RANGE switch 250,000 80 G
Target designate control- Range MAN-AID switch MAN 79 E
indicator
Tactical control-indicator SIGNAL LIGHTS knob Fully clockwise 78 11

v Applies to systens 1207 and above and syslems below 1307 that have MWO ORD Y28-W29 insialled.

2 {Jsed In NIKEE-HERCULES sysiems with anti-lam display (AJD) capabilities,

b. Application of Power—"Shustdown” to “"Low

the “low voltage” condition, perform steps in table

Voltage”. To place the acquisition radar system in  1II i the sequence given.

Table III (U). Agpplication of Power—"Shutdown” to "Low Veltage’—Acquisition Radar System

Relerence

Step Location Conlrol Control selting Remarks Figure Key

Prerequisites:

. Check that 400-cycle
engine-driven generatots
are operating.

b. Check engine-driven
genetators to sce that
frequency is within
specified limits and that
magnitude of output
voltage can be con-
trolled remotely.
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Tebie IIT (U}, Application of Power—"Shutdown'* {o *“Low Voltage’'—Acquisition Rodar System—Continued

CONFIDENTIAL "5 i

c7

Step Location

Control

Control setting

Rarnarka

Reference

Figure

Key

Director-station
group

1 Acquisition power

control panel

2 Acquisition power

control panel

3 Acquisition power
control panel

4 Acquisition power
control panel

5 Acquisition power
control panel

6 Acquisition power
control panel

294

PHASE switch

ADJUST
PHASE
C knob

PHASE switch

PHASE switch

PHABSE switch

MAIN POWER
awitch

c

Turn knob until
LINE VOLTS
meter (U, fig.
70) indicates
120 volts

ON

Caution: Damage to or
failure of the equipment
may result from energiz-
ing the equipment when
the frequency or voltage
in out of tolerance.

Note. The VOLTS ADJ awitch
(C, fig. 1) is locked 'in the OUT
position during single engine-driven
generator aoperation and in the IN
position when two or more engine-
driven generators are emploved.
‘When only one generator is used,
line voltage adjustments must be
made in the trailer mounted track-
ing etation weing the ADJUST
PHASE C kmoh (E, fig. 48) on the
radar power control panel. When
more than one engine-driven gen-
erator is used, line voltage adjust-
mants may be made in either trailer,
provided the VOLTS ADJ switch ia
locked in IN,

LINE VOLTS meter
should indicate 117.5 to
122.5 volis.

LINE VOLTS meter
should indicate 117.5 to
122.5 volts.

Returns switch to proper
setting for monitoring
purposes,

@. Makes 3-phase power
available to the acquisi-
tion radar system and
the eomputer system,

b. Supplies power to the
recorder group (A, fig.
16), personnel heater,
equipment cooling cab-
inet assembly, trailer
lighting equipment (figs.
30 and 30.1), and 110-
volt ac outlets (A and
B, fig. 16), in the trailer
mounted director
station.

¢. Supplies power to per-
sonnel heater (A, fig.

31), trailer lighting
equipment (fig. 38),

and 110-volt ac outlets
(A and B, fig. 31) in the
trailer mounted track-
ing station.
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Table ITT (U).

odified Handling
Authorized

T™M 9-1430-250-10

Step

Location

Control

Control setting

Remarks

Relerence

Figura Key

6.1

Battery eontrol
console
Horizontal plot-

ing board

EJECT
TRAINER
switch

Depress

d. Supplies power to the
110-volt ac outlets on
the missile and target
track antenna-receiver-
transmitter groups
(fig. 49).

e. All ivory tactical control
indicator lights in the
trailer mounted direc-
tor station and the
trailer mounted track-
ing station illuminate.

EJECT TRAINER indi-
cator light extinguishes

CONFIDENTIAL
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Table I11. Application of Power—"Shutdoun’” to ''Low Vollage” — Acquisition Radar System—Continued

dified Handling

Authorized ™™ 9-=1430-250-10

Step

Location

Control

Control setting

Remarks

Raeference

Flgure

Key

Acquisition power
coatrol panel.

Acquisition power
control panel.

ACQUISITION
POWER switch.

PLATE VOLTS
switch.

a. Applies power to blower
and motors in acquisition
antenna - receiver - trans-
mitter group (fig. 39).

b. Applies filament voitage
to acquisition radar sys-
tem.

¢. Energizes 30-second de-
lay timer. After 20 to
24 seconds have expired,
PLATE VOLTS-READY
indicator light (KK, fig.
70) illuminates.

d. INTLK indicator light
(LL, fig. 70) illuminates
immediately and HIGH
VOLTS-PREHEAT indi-
cator light (BB, fig. 70)
illuminates within § sec-
onds.

¢. The S-minute delay
timer energizes. Alter

S-minute time delay has
expired, HIGH VOLTS-
HOT indicator light (A A,
fig. 70) illuminates.

Note. I desired, opersting per-
sonnel mey continue with steps 8-11
without walting for 156minnte tima
delay to expire,

a. Applies plate voltage to
the aequisition radar sys-
tem.

b PLATE VOLTS-ON in-
dicator light {HH, fig. 70)
on the acquisition power
control panel, and AFC-
HUNT indicator light
(D, fig. 82} on the acqui-
sition control-indicator
(fig. 24) illuminate,

¢. PLATE VOLTS-READY
indicator light (KK, fig.
70) extinguishes.

CONFIDENTIAL
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Table ITI. Application of Power—" Shutdown” to " Low Voltage'’— Acquisition Radar System—Continued

Reference
Btep Location Control Contro] setting Remarks

Figure Key

d. HIGH VOLTS-READY
indieator light (2, fig. 7
on the acquisition power
control panel, and MAG-
NETRON-READY indi-
cator light (PP, fig. 82)
on the acquisition con-
trol-indicator (fig. 24)
illuminate, provided
HIGH VOLTS-HOT in-
dicator light (A4, fig. 70)
is illumifinted.

¢. MAG FREQ & REC
NOISE meter (G, fig. 82)
on the acquisition con-
trol-indicator {fig. 24)
indicates relative fre-
queney of the magnetron.

Note. Repeat gtepa 1 and 2 above

before continning with step 8.
9 Acquisition power | TRACK TRANS- | On (up). _.._____. N“;d :‘ﬂﬂmi?“!’;ngh switch is 70 v
biid w =
control panel, I.B‘JII]_,TAT;]IE{NTS :??m ] when::ergi:ri:lg
the misalle and target-tracking radar
switch. systems from “shutdown” to “low
voltaga.” .
10 Acquisition power | VOLTS CHECK | Turn switch in a. Permits selection of de 701 MM
control panel. awitch, clockwise direc- power supply voltages to
tion to each of be checked on VOLTS
marked voltages CHECK meter (PP, fig.
in succession. 0.

b. At each position of switch,
pointer should rise to me-
ter segment ehown in list-
ing below.

Note. II pointer falls outside Hm-
its of 8 particolar segment, an or-
ganizational-meintenance technielan
must eoreet the malfuncifon cans-
ing incorrect moter reading before
the system can ba aperatad.
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Table ITI. Acquisition of Power——"'Shuidown'' lo "'Low Voltage” — Acquisition Radar System—Continued

Referetice
Step Location Control Control setting Remarks
Figure Key
Switch Meter
poxition gegment
OFF —
—250 %
—320 3%
+ 150 b4
+220 34
+250 %
+320A M
+3208B A
+175 %
+27¢ ¥
—28 ¥
+ 1550 0
11 Acquisitim] power VOLTS CHECK OFF____ . ____.__. Note. After HIGH VOLTS- 70 MM
contirol panel. switch. HOT indicator light (AA, Bg. 70)
d HIGH VOLTB-READY indics-
tor light (7, fig. 70), and MAGNE-
TRON-READY indieator light
(PP fie. 82) lluminate, acquisition
rader system is In “low voltage"
condition,

¢. Application of Power—*“Low Voltage” to  system from ‘‘low voltage” to ‘‘operate’” condition,
“QOperate”. To transfer the acquisition radar  perform the stepsin table I'V in the sequence given.

Table IV. Application of Power—"'Low Vollage” to "Operate’’— Acquisition Radar Sysiem

Reference
Btep Laocation Control Control setiing Remarks
Figure Koy
Trailer-mounted
director station.
Battery-comtrol eon- |- oo oo e e mmem e mee oo A, 16
sole; and 24
1 Aequisition control | IND HV switeh___| On-(up).______._. Applies high voltage to 82 34d
indicator. PPI (fig. 24) and preci-
sion indicator. The IND
HV-ON indicator light
(KK, fig. 82) illuminates.
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Table IV. Application of Power—'' Low Vollage' to “Operate’’— Acquisition Radar System—Continued

CONFIDENTI AL Modified Handling

Authorized

15 December 1958

step

Location

Control

Control setting

Remarks

Reference

Flgure

Key

298

Director station
group:
Acquisition power
control panel.

Acquisition power
control panel.
Battery-control con-
sole:
Acquisition control-
indicator.

VOLTS CHECK
switch.

VOLTS CHECK
switch.

Frequency switeh_

Turn switeh in
clockwise direc-
tion to erch of
marked voltages
in succession.

a. Permijts selection of de
power supply voltages to
be checked on VOLTS
CHECK meter (PP, fig.
0.

b At each position of
VOLTS CHECK switeh,
pointer should rise to
meter segment shown in
listing below.

Note. H pointer fals outside
limits of a particular segment an
organizational-meintenance techni-
cian must correct the mallmetion
caosing incorrect meter reading be-
fore the system can be operated.

Switeh position Meter segment
OFF
—250
—320
+150
+ 220
+ 250
+3204A
+320B LA
+175 1
+270 1
—28 1
+ 1550 A

Obtain value to be indi-
cated on MAG FREQ
& REC NOISE meter
(G, fig. 82) from battery
controi officer. Operate
frequency switch to IN-
CREASBE FREQ or DE-
CREASBE FREQ posi-
tion until value desired is
indicated on MAG FREQ
& REC NOISE meter.

CONFIDENTIAL
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Table IV (CMHA). Application of Power—"Low Voltage” to “Operaie”— Acquisition Radar System—Continued

dified Handling
Authorized

T™M 9-1430-250-10

Step

Location

Control

Control setting

Remarks

Reference

Figure

Key

Acquisition control-
indicator

Acquisition control-
indieator

MAGNETRON-

ON switch

MAGNETRON

HV SUPPLY
knob

Depress

Turn knob

smoothly
clockwise un-
til 30 to 33
milliamperes
of current is
indicated on
the MAGNE-
TRON meter
(A, fig. 82).
Arcing within
the magnetron
may cause the
meter indiea-
tion to be un-
stable for the
first few sec-
onds of opera-~
tion, The
MAGNE-
TRON HV
SUPPLY
knob should
be turned
until 30
milliamperes
is indicated on
the meter

a. The MAGNETRON-ON

indicator light (MM,

fig. 82) illuminates and

MAGNETRON-

READY indicator light

(PP, fig. 82) extinguishes.

b. Applies high voltage to
the aequisition trans-
mitter system.

¢. The HIGH VOLTS-ON
indicator light (Y, fig.

70) on the acquisition

power control-panel (fig.

19) illuminates. The

following indieator

lights on the acquisition

power control-panel

extinguish.

(1) HIGH VOLTS-
PREHEAT indicator
light {BB, fig. 70).

(2) HIGH VOLTS-
HOT indicator light
(AA, fig. 70).

(3) HIGH VOLTS-
READY indicator
light (Z, fig. 70).

{4) INTLK indicator
light {LL, fig. 70).
Caution: Do not force
knob beyond the mechan-

ical siops. If fluctna-
tion is sufficient to actuate
the over-current sensing
device, cansing MAGNE-

TRON-ON indicator light

{MM, fig. 82) to extin-

guish, turn the knob
connterclockwise to START
and notify an organiza-
tional maintenance tech-
nician.

Note. The MAGNETRON
awitch (RR, fig. 82) must be in the
center position (FS 50MA) for ad-
justment specified in step 6.
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Table IV ({CMHA). Application of Power—"Low Voltage o “Operate" —Acquisition Radar System—Continued
Reference
Step Laocation Control Control aetting Remarka Figure Key
6 after indieca-
tion has
stabilized.
7 Acquisition control- | ANTENNA- 5 The acquisition antenna 82 M
mdicator AZIMUTH (fig. 39) rotates at a
RPM switch constant speed of 5
rpm.  This rotational
speed is desirable for
long range operation.
8 Acquisition control- | RECEIVER- Turn to obtain 82 GG
indicatoy GAIN knob clear presen-
tation of
acquisition
reference
marks on PPI
(fig. 113).
9 PP1 RANGE switch 250,000 Maximum range is display- 20 G
ed on the PPI (fig. 24).
10 PPI INTENSITY Turn elockwise Caution: The electro- 80 B
knob until rotating static cathode-ray tube
radial sweep used for the PPI employs
(C, fig. 113) a long persistance phos-
on the PFI is phor that burns very
barely visible. easily. The PPI should
not be operaied at a high
intensity level as the
cathode-ray tube will be
permanently damaged.
11 PPI GAIN knob Turn clockwise 80 G
to obtain z
clear presen-
tation of
acquisition
reference
marks on PPI
{fig. 113),
11.1 PP1 SYMBOL IN- Turn clockwise 80 J
TENSITY until FUIF
knob and IFF sym-
bols displayed
on the PPI
have optirmum
brilliance with-
out distortion.
300
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Table IV (CMHA). Application of Power—*'Low Voltage” to “Operate”’— Acquisition Redar System—Continued

Relerance

Step Location Control Control setting Remarks Figure Key

12 Precision indicator INTENSITY Turn clockwise Note. If a back sweep is visi- 81 A

knob until the
sweep on the
precision
indicator (B,
fig, 115) is
barely visible.

ble, on precision indicator, turn
INTENSITY knob counterclock-
wige uwntil only & normal sweep
Appears.

13 Precision indicator GAIN knob Turn clockwise 81 B

to obtain
maximum
clarity on the
precision
indicator.

106 (U). Energizing the Computer System

a. Position of Controls Prior to Energizing.
The procedure for energizing the computer
system requires that certain controls be ad-
justed or placed in a particular position prior
to energizing the system. Prior positioning

of controls as given in table V is necessary to
insure that the application of power is con-
trolled by the proper step-by-step energizing
procedure to prevent possible damage to the
equipment. Controls not given in the table
need not be preset, since they do not directly
affect the energizing procedure.

Table V (U). Position of Controls Prior fo Energizing—Computer Syslem

Location Control

Reference

Control setting Figure Key

Trailer mounted director stat- EQUIPMENT COOLING

tion (curbside) INTAKE cover

EXBAUST cover
Director station group

Acquisition power control EQPT VENT switch
panel-—rear

Acquisition power control VOLTS ADJ switch used
panel—rear only in systems 1097 and Note. The VOLTS ADJ awiteh ia

subsequent

EQUIPMENT COOLING Open

Note. Prior to operation, all cabinet
doore in the trailer mounted director
station and the traifer mounted track-
ing station must be secured to close
all interlock switches.

Note. Upon entering the trailer
mounted director station, set the
BLACKOUT OVERRIDE switch to
the on (up) position and set the CEIL~
ING LIGHTS switch to REMOTE.

Open

A, 16
and 19
On {up) 71 B

IN 1

locked in the OUT position during
single engine-driven generator opers-
tion and in the 1N position when twe
or more engine-driven generators are
employed, When only one generator
im used, line voltage adjustmenta must
be made in the teailer mounted track-
ing atation, using the ADJ UsT
PHASE C knob (E, fig. 88) on the
rader power control panel. When
more than one engine-driven generator
is used, line voltage adjustments may
be made in sither trailer, provided the
VOLTS ADJ switch is locked in IN.
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Table V (U). Position of Controls Prior to Energizing—Computer System—Continued

CONFIDENTIAL "~ isivs

Location

Control

Control setting

Director station group—Con.
Acquisition power control
panel—{ront

Acquisition power control
panel—front

Aequisition power control
panel—front

Computer power supply group

Computer power eontrol
panel

Computer power control
panel

Computer power control
panel

Computer power control
panel

Servo computer assembly

Computer control-panel

Computer control-panel
Computer econtrol-panel

Computer control-pane]

Computer control-panel

302

BATTLE SHORT switch

MAIN POWER switch

ACQUISITION POWER
switeh

COMPUTER POWER switch
PLATE VOLTS switeh
SERVO DC switeh

VOLTS CHECK switch

COMPUTER CONDITION
switch

SERVO LIGHTS knob

LOCATION OF MISSILE
RADAR FROM TARGET
RADAR-YARDS-X dial

LOCATION OF MISSILE
RADAR FROM TARGET
RADAR-YARDS-Y dial

LOCATION OF MISSILE
RADAR FROM TARGET
RADAR-YARDS-H dial

Off (down} {protective cover
must be down and safety
wired),

Off (down)

Note, Thia switch must be left in
the ON position if the scguisition
radar system, the target tracking radar
system, or the missile tracking aystem
is energized and ia to remain energized.

Off (down)

Note. This awitch muat be left in
the ON pogition il the acquisition rad-
ar system is energized and is to remsin
energized,

Off (down)
Of (down)
Off {down)

OFF

STANDBY

Fully clockwise

Loosen associated locknut and
turn LOCATION OF MIS-
SILE RADAR FROM TAR-
GET RADAR - YARDS-X
knob (D, fig. 84) until dial
indicates value shown on
PARALLAX DATA REC-
ORD plate (QQ, fig. 84).
Tighten locknut.

Loosen associated lockout and
turn LOCATION OF MIS-
SILE RADAR FROM TAR-
GET RADAR - YARDS-Y
knob (G, fig. 84) until dial
indicates value shown on
PARALLAX DATA REC-
ORD plate (QQ, fig. 84).
Tighten locknut.

Loosen associated locknut and
turn LOCATION OF MIS-
SILE RADAR FROM TAR-
GET RADAR -YARDS-H
knob (K, fig. 84) until dial
indicates value shown on
PARALLAX DATA REC-
ORD plate (QQ, fig. 84).
Tighten locknut.

CONFIDENTIAL
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Table V (U).

dified Handling

Authornized ™ 9-1430-250-10

Position of Controls Prior to Erergizing—Compuler System—Continued

Location

Control

Control settling

Refarence

Figure

Key

Servo computer assembly—Con,
Computer control-panel

Computer control-panel

Computer control-panel

Computer control-panel

Computer control-panel—rear

Computer control-panel—rear

Battery control console

Tactical control-indicator
Tactical control-indicator

Tactical control-indicator

LOCATION-OF LAUNCHER
FROM TARGET RADAR-
YARDS-X dial

LOCATION OF LAUNCHER
FROM TARGET RADAR-
YARDS-Y dial

LOCATION OF LAUNCHER
FROM TARGET RADAR-
YARDS-H dial

LOCATION OF LAUNCHER
FROM TARGET RADAR-
YARDS-R dial

HT OF SITE dial

BUR TIME BIAS dial

Plotting board condition switch

PLOTTING LIGHTS-HORI-
ZONTAL knob

PLOTTING LIGHTS-ALTI-
TUDE knob

Loosen associated locknut and
turn LOCATION OF
LAUNCHER FROM TAR-
GET RADAR-YARDS-X
knob (N, fig. 84) until dial
indicates wvalue shown on
PARALLAX DATA REC-
ORD plate (QQ, fig. 34).
Tighten locknut,

Loosen associated locknut and
turn LOCATION OF
LAUNCHER FROM
TARGET RADAR-YARDS-
Y knob (R, fig. 84) until dial
indicates value shown on
PARALLAX DATA REC-
ORD plate (QQ, fig. 84).
Tighten locknut.

Loosen associated locknut and
turn LOCATION OF
LAUNCHER FROM
TARGET RADAR-YARDS-
H knob (U, fig. 84) until dial
indicates value shown on
PARALLAX DATA REC-
ORD plate (QQ, fig. B4).
Tighten locknut.

Loosen associated locknut and
turn LOCATION OF
LAUNCHER FROM
TARGET RADAR-YARDS-
R knob (X, fig. 84) until dial
indieates value shown on
PARALLAX DATA REC-
QRD plate (QQ, fiz. 84).
Tighten locknut.

Obtain value to be set in from
the battery control officer,
Loosen associated locknut
and turn HT OF SITE kncb
(A, fig. 86) until dial indicates
desired vaiue. Tighten lock-
nut,

Obtain value to be set in {rom
the battery control officer.
Loosen associated locknut
and turn BUR TIME BIAS
knob (C, fig. 86} until dial
indicates desired value.
Tighten locknut.

STANDBY
Fully clockwise

Fully clockwise

84

84

84

84

86

86

A, 16
and 24
78

78

M

00
Ll o]

=
[
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b. Application of Power—"Shutdown” to
“Computer Standby”,

{1) The procedure for energizing the

computer system from “shutdown’ to
“computer standby” is given in table
VI. The computer system dc power
voltage checks are made each time the
computer system is energized. These
checks are performed to insure that
the outputs of the dc power supplies
are within specified limits. Adjust-
ments to bring the outputs of the de
power supplies within limits require
access to the interior of the equip-
ment and are normally performed
by an organizational maintenance
technician.

(3)

CONFIDENTIAL M5 eriivs
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{2) The normal indication for each step

performed during the energizing pro-
cedure is tabulated under the “Re-
marks” column of table VI.

Note., If any one of these indications is
abnormal, notify an organizational mainte-

nance technician.

The 400-cycle ac power required for

computer operation is applied through
the acquisition power control panel
(fig. 19) of the director station group.
Consequently, certain ac checks and
adjustments are prerequisite to the
application of power to components
of the computer system.

Table VI (I, Application of Power—"Shuldown” fo **Computer Slandby” for the Compuler System

Step

Location Control

Control aetting

Remarka

Reference

Figure

Key

304

Director station

group

Acquisition power
control panel

Acquisition power
control panel

PHASE switch c

ADJUST
PHASE
C knob

Turn knob until
LINE VOLTS
meter (U, fig.
70) indicates
120 volts.

Prerequisites:

a. Check that 409-cycle
engine-driven generators
are energized.

b. Check engine - driven
generators to see that
frequency is within speci-
fied limits and that mag-
nitude of output voltage
can be controlled re-
motely.

Caution: Damage to or
failure of the eguipment
may result from energizing
the equipment when the
frequency or voltage is out
of tolerance.

Note. The VOLTS ADJ switch
(C, fig. 71) is locked in the QUT
position during single engine-driven
generator operation and in the IN
position when two or more engine-
driven generators are employed.
When only one generator is used,
line voltage adjustments must be
made in the trailer mounted track-
ing station, wsing the ADJUST
PHASE C knoh {E, fig. B8) on the
radar power control panel. When
more than one eagine-driven gen-
erator is used, line voltage adjuat-
ments may be made in either trailer,
provided the VOLTS ADJ awitch is
locked in IN.

CONFIDENTIAL
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Table VI (U). Application of Power— *Shutdown’ to “Compuler Standby™ for the Computer System—Continued

Referance

Btep Location Control Control setting Remnarks Figure Key

3 Acquisition power | PHASE switch A LINE VOLTS meter should 70 w
control panel indicate 117.5 to 122.5
volts.

4 Acquisition power | PHASE switch B LINE VOLTS meter should 70 w

control panel indicate 117.5 to 122.5

volts.

b Acquisition power | PHASE switch C This returns switch to 70 w

control panel proper setting for moni-

toring purposes.

6 Acquisition power | MAIN POWER | ON ¢. Makes three-phase 0 |GG

control panel switch power available to the i
acquisition radar and
eomputer system.

b. Supplies power to the
reécorder group (A, fig.
16), personnel heater,
eguipment cooling cabi-
net assembly, trailer
lighting equipment (figs.
30 and 30.1) and 110-
volt ac outlets (A and
B, fig. 16) in the trailer
mounted director sta-
tion.

¢. Supplies power to per-
sonnel heater (A, hg.
31), trailerlighting equip-
ment (A, fig. 38) and
110-volt ac outlets (A
and B, fig. 31) in the
trailer mounted tracking
station.

d. Supplies power to the
110-volt ac outlets in the
missile and target track
antenna - receiver - trans-
mitter groups (fig. 49}.

¢. All ivory tactical control
indicator lights in the
trailer mounted director
station and the trailer
mounted tracking station
illuminate.

Computer power B, 16

supply: and 27

7 Computer power COMPUTER ON a. Applies ac power to 83 z

control panel POWER compater system.

switch b, The three COMPUTER

POWER ON indiecator

lights (BB, fig. 83) il-

luminate. TEST indi-

cator light (B, fig. 84}

on the computer centrol-

panel (fig. 28) and the

COMPUTER-TEST in-

dicator light (P, 1, fig.

78) on the tactical con-

trol-indicator (fig. 24)

also illuminate.
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CONFIDENTIAL Modified Handling

Step

Table VI (I1). Application of Power—*Shutdown” to “Computer Standby” for the Computer System—Continued

Locaton

Control

Contrel retting

Remarks

306

Computer power
control panel

PLATE VOLTS | ON

switch

e,

Energizes 20-30-second
delay timer. After the
20-to 30-second time de-
lay has expired INTLK
READY indicator light
(Y, fig. 83) illuminates,

. The horizontal plotting

board (fig. 24) and al-
titude plotting board
light circuits and dial
light cireuits of the servo
computer assembly (fig.
28) are energized. The
intensity of the lights
can be adjusted by using
the following controls:

Canirel Lighty

SERVC DIAL lights

LIGHTS of servo-
knob (NN, computer
fig. 84) assembly

PLOTTING  Horizontal

LIGHTS- plotting
HORI- board
ZONTAL

knob (G, 1,

fig. 78)

PLOTTING  Altitude

LIGHTS- plotting
ALTI- board
TUDE

knob (H,

1, fig. 78)

Note. Await illumination of
INTLEK READY indicator light
(Y, fig. 83) before positioning
PLATE VOLTS switch (X, fig.
B3] to ON,

a, Applies de plate voltage

b.

to components of com-
puter system,

PLATE VOLTS indica-
tor light (W, fig, 83) il-
luminates, and INTLEK
READY indicator light
Y, fig. 83) extinguishes.
Energizes computer sys-
tem standby interval
timer inside upper eom-
partment of computer
power supply group.
Thisinterval timer eyeles
every 10 minutes. When
PLATE VOLTS switch
is first placed in ON posi-
tion, the following
sequence takes place: ac

CONFIDENTIAL
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Table VI (U).

dified Handling
Authorized

Application of Power—"' Skuldown™ to “Computer Standby” for the Computer System—Continued

T™ 9-1430-250-10

Btep

Location

Control

Control setting

Remarka

HReference

Figure Key

10

11

Computer power
control panel

Servo computer
assembly
Computer con-
trol panel

Computer power
supply group:
Computer power

control panel

2l1= 762 O ~ 6B - 27

SERVO DC
switeh

COMPUTER
CONDITION
switeh

VOLTS CHECK
switch

ON

ACTION

Turn switch in
clockwise direc-
tion to each
marked voltage
in succession.

. SERVO DC

ACTION

voltage is applied to
zero-set switches, De-
pending on portion of
ceycle completed when
FLATE VOLTS switch
was last turned to off
{down) position, zero-set
switches are energized
within 13 to 1014 min-
utes. Thereafter, zero-
set switches are ener-
gized 14 minute during
each cycle.

. The 10 AMPLIFIER

UNBALANCE indicator
lights (CC-MM, fig. 84)
flicker for a short period.
Thereafter, the indicator
lights should extinguish

. MISSILE SPEED meter

(F, 1, fig. 78) on tactical
control-indicator  indi-
cates between 350 and
410 knots.

. PRESENT TARGET

ALTITUDE meter (E,
1, fig. 78) indicates tar-
get altitude data from
the eomputer,

indicator
light (U, fig. 83) illu-
minates.

. Applies +270 volts de

to circuits of computer
system provided the
standby interval timer is
in energized cycle.

indicator light
(A, fig. 84) illuminates,
and TEST indicator light
{B, fig. 84) extinguishes.
COMPUTER-TEST in-
dicator light (P, 1, fig.
T8) on tactical control-
indicator (fig. 24) ex-
tinguishes.

a. Permits selection of de

power supply voltages
to be checked on VOLTS
CHECK meter (B, fig.
83}

CONFIDENTIAL
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Toble VI (U). Application of Power—"Shutdown™ {o “"Computer Standby” for the Computer System—Continued
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Step Luoeation

Control

Control setting

Remarls

Referenea

Figure

Key

11

12 Computer power
control panel

Servo computer
assembly:

13 Computer con-

trol panel

VOLTS CHECK

switch

COMPUTER
CONDITION

switeh

OFF

STANDBY

b. At each position of
awitch, the pointer on
the VOLTE CHECK
meter should rise to the

meter segment shown in

listing below.

Note. If pointer falls outside lm-
its of marks, malfunction cauwing
incorrect meter reading muat be
corrected by organizational mainte-
nance technician hefore ayatem can
be operated.

Buritck
postiion
OFF
ADJUST —3204A
ADJUST 43204
ADJUST —320B
ADJUST 4320B
—320A
—320B
—250
—200A
—200B
—28
+75
+-260
+270
+320A
+320B

Moter
aegment

REINXRIRRRR X =

ACTION indicator light
(A, fig. B4) extinguishes
and TEST indicator light
(B, fig. 84) illuminates.
COMPUTER-TEST in-
dieator light (P, 1, fig.
78) on the tactical con-
trol-indicator (fig. 24)
illuminates,

Note. Normally, computer eys-
temn is completely stabilized within
80 minuies after it iz placed in
standby condition. If time per-
mits, repeat above voltage checks

30 minutes after the computer is
placed in atandby condition.

83

B, 18
and 28
84

PP

¢. Application of Power—“Compuler Stand-
by” to “Operate”. To transfer the computer

308

the sequence given.
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Table VII (CMHA). Application of Power—"'Compuler Standby” to “Operate”’ —Compuier System
Relerence
Step Location Control Control setting Remarks Figure Key
Trailer mounted
director station
Servo computer B, 16
assembly and 28
1 Computer con- COMPUTER ACTION @¢. ACTION indicator light 84 PP
trol panel CONDITION {A, fig. 84) lluminates,
switeh b. TEST indicator light (B,

fig. 84) on the computer

control-pane], and COM-

PUTER-TEST indicator

light (P, 1, fig. 78) on

the tactical control-indi-
cator (fig. 24} extinguish.
¢. The BALLISTICS EL g4 PP
dial (C, fig. 85), TIME

TG INTERCEPT dial

(B, fig. 85), and GYRO

AZIMUTH dial (D, fig.

85) indicate values dif-

ferent irom those indi-

cated in the standby con-
dition due to the intro-
duction of launcher from
target radar parallax.
Indications depend on
amount of parallax set in.
d. Observe that plotting
pens on horizontal plot-
ting board and altitude
plotting board assume

positions listed in (1)

through (4) below.

(1) The left plotting pen
ffig. 129) of the hori-
zontal plotting board
comes to resf at 4800
mils azimuth and ap-
proximately 1 inch in-
side the 2060,000-yard
range circle.

(2) The right plotting
pen (fig. 129) of the
horizontal plotting
board eomes to rest on
the 1600 mils azimuth
line and approximately
1 inch inside the
200,000-yard range cir-
cle.

309
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Table VII (CMHA).
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Application of Power—*"Computer Standby™ to “Operate”—Compuler Sysiem—Continued

c7

Step Location

Control

Control seiting

Reference

Remarks

Figure

Key

Computer power
supply group

2 Computer power

control panel

0

VOLTS CHECK
switch

Turn switch in
clockwise
direction to
each marked
voltage in
suceession.

Nuote. (1) and (2) above oc-
cur only if plotting board con-
dition awiteh (3, 2, fig. 78) is
set to STANDBY.

(3) The left plotting pen
(fig. 130) on the alti-
tude piotting board
assumes a position on
the 0 altitude line ap-
proximately 0.5 inch in
from the left 200-sec-
ond mark.

{4} The right plotting
pen (fig. 130} on the
altitude plotting board
asstmes a position on
the 0 altitude line ap-
proximately 0.5 inch in
from the right 200-sec-
ond mark.

¢, Check that AMPLIFIER

UNBALANCE indicator

lights (CC through MM,

fig. 84) extinguish shortly

after COMPUTER CON-

DITION switch is set to

the ACTION position.

a. Permits selection of de
power supply voltages to
be checked on VOLTS
CHECE. meter (B, fig.
(83).

b. At each position of
switch, the pointer on the
VOLTS CHECK meter
should rise to the meter
segment shown in listing
below,

Note. If pointer falla outside
limita of marks, malfunction causing
incorrect meter reading must be
corrected by organizational mainte-
nance technician hefore syatem can
be operated.

CONFIDENTIAL
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Application of Power—*"Compuler Standby"' to “"Operale”—Computer System—Continued

Relerence
Step Laocation Control Control setting Remarks Figure Key
Mater
Switch pesilion aegment
2 OFF 0
ADJUST ~320A S
ADJUST 4-320A 34
ADJUST —320B 34
ADJUST +320B i
—320A Y
—-320B £
—250 i
—2004 E71
—200B 34
—28 j71
+75 b5
+250 E74
+270 14
+320A 74
+320B i
3 Computer power VOLTS CHECK | OFF 83 AA
control panel gwitch
4 Computer power Check that all fuse indi-
control panel cator lights (fig. 83) are
extinguished.

107 (U). Energizing the Multichannel Data
Recorder

a. General. The RECORD-VIEW switch
(K, fig. 72} and the OPERATE-TEST switch
(N, fig. 72) permit the multichannel data re-
corder (fig. 28) to be energized by three differ-
ent methods: the signal recording method, the
alternate signal-recording method, and the test
method. The signal-recording method is pre-
ferred during an engagement. When this
method is used, the multichannel data recorder
automatically begins recording when an en-
gagement reaches the red alert status provided

target has been designated. The alternate sig-
nal-recording method is used to energize the
multichannel data recorder during an alert
status other than red. The test method of ener-
gizing is provided to make calibration checks.
and adjustments of the recorder group. The
multichannel data recorder is only partially
energized in the test mode of operation.

b. Application of Power—Signal-Recording
Method. To energize the multichanne] data re-
corder using the signal-recording method, per-
form the steps in table VIII in the sequence
given.

Table VIII (U). Application of Power—Multichannel Dato Recorder—Signal Recording Method

Step Location

Control setting

Referonce

Remarks

Prerequisites:

@. Check that 400-cycle
engine-driven generators
are operating.

b, Check engine-driven
generators to see that
frequency is within speci-
fied limita and that mag-
nitude of output voltage
ecan be remotely con-
trolled.

CONFIDENTIAL 2
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Table VIII (U). Application of Power—Multichannel Data Recorder—Signal Recording Method—Continued

Step

Location

Control

Control setting

Remarks

Reterence

Figure | EKeay

312

Director station
group
Acquisition

power control
panel
Acquisition
pOWer con-
trol panel

Acquisition
pOWer con-
trol panel

Acquisition
power con-
trol panel

Acquisition
power con-
trol panel

Acquisition
power con-
trol panel

PHASE switch

ADJUST
PHASE
C knob

PHASE switch

PHASE switch

PHASE switch

MAIN FOWER
switch

Turn until
LINE VOLTS
meter (U, fig.
70} indicates
120 volts.

ON

Caution: Damage to or
failure of the equipment
may result from energizing
the equipment when the
frequency or voltage is out
of tolerance.

Note, The VOLTS ADJ pwitch
ia locked in the OUT position during
single driven g tor op-
eration and in the IN position when
two or more engine driven genera-
tors are employved. When only one
generator is used, line voltage ad-
justments must be mede in the
trailer mounted tracking station
usaing the ADJUST PHASE C knob
{E, fig. 88) on the adar power con-
trol panel. When more than one
engine-driven generator ia used,
line voltage adjustiments may be
made in either traiter, provided the
VOLTS ADJ awitch is locked in IN.

LINE VOLTSE meter (U,
fig, 70) should indicate
117.5 to 122.5 volts.

LINE VOLTS meter (U,
fig. 7T0) should indicate
117.5 to 122.5 volts.

Returns switch to proper
setting for wmonitoring
purposes.

a. Makes 3-phase power
available to the aequisi-
tion radar system and the
computer system,

b. Supplies power to the
recorder group (A, fig.
16}, perscnnel heater,
equipment cooling cabi-
net assembly, trailer
lighting equipment (figs.
30 and 30.1), and 110-
volt ac outlets (A and B,
fig. 16) in the trailer
mounted director station.

¢. Supplies power to pet-
sonnel heater (A, fig. 31),
trailer lighting equipment
(fig. 38) and 110-volt
ac outlets (A and B, fig.
31} in the trailer mounted
tracking station.

d. POWER-D. C. indica-
tor light (E, fig. 72) on
the multichannel data
recorder illuminates,

CONFIDENTIAL
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Table VIII (). Applicotion of Power—Multichannel Date Recorder—Signal Recording Method—Continued

Reference

Step

Location

Control

Control satting

Remarks

Figure

Key

10

Recorder group

Multichannel
data recorder

Multichannel
data recorder

Multichannel
data recorder

Multichannel
data recorder

Shutter knob

RECORD-VIEW
switeh

Film footage
counter

OPERATE-
TEST switch

Fully clockwise

RECORD

OFPERATE

¢, POWER-400~indicator
light (D, fig. 72) on the
multichannel data re-
corder illuminates.

Closes shutter (Q, fig. 72).

VIEW indicator light (J,
fig. 72) extinguishes pro-
vided the OPERATE-
TEST switch (N, fig. 72)
is set to TEST,.

Check for adequate supply
of recording paper. The
END OF PAPER indi-
cator light (B, fig. 73)
on the fuse and control
panel (fig. 23) should be
extinguished if more than
25 feet of recording paper
is in the eylindrical sup-
ply drum.

Note. The recorder is mow
ready for cperation., Upon re-
ceipt of a red alert atatus and
a target denignated signal the re-
corder ia sutomatically energized
and operates until & lower alert
status is established.

A, 16
and 23
72

72

12

c. Application of Power—Aliernate Signal-
Recording Method. To energize the multichan-

nel data recorder using the alternate signal-
recording method, perform the steps in table
IX in the sequence given.

Table IX (U). Application of Power—Multichannel Data Recorder— Alternate Signal-Recording Method

Releronce
Step Luocation Control Control setting Remarks Figure Key
Prerequisites:
a. Check that 400-cycle en-
gine-driven  generators

are operating.

b. Check engine-driven gen-
erators to make certain
that frequency is within
specified limits and that

magnitude of output
voltage can be remotely
controlled.

Caution: Damage to or
failure of the egquipment
may result from energizing
the equipment when the
frequency or voltage is out
of lolerance.

CONFIDENTIAL
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Table IX (U). Application of Power—Multichannel Dela Recorder—Alernate Signal-Recording Method—Continued

Step

Location

Control

Coantrol setting

Remarks

314

Director station

group
Aecquisition power
control panel

Acquisition power
control panel

Acquisition power
control panel

Acquisition power
contro} panel

Acquisition power
control panel

Acquisition power
control panel

PHASE switch

ADJUST
PHASE C
knob

PHASE switch

PHASE switch

PHASE switch

MAIN
POWER
switch

Turn until
LINE VOLTS
meter (T,
fig. 70} indi-
cates 120
volts.

A

ON

Nate. The VOLTS ADJ awitch
ia Jorked in the OUT position during
single enginedriven generator op-
eration and in the IN position when
two or more engine-driven genera-
tors are employed, When only one
generator in used, line voltage ad-
justmenta muat be made ip the
trafler mounted tracking ptation,
using the ADJUST PHASE C knob
(E, fig. 88) on the radar power con-
trol panel. When more than one
engine-driven generstor is used,
fine voltage adjustments mav be
made in either trailer, provided the
VOLTS ADJ awiteh is locked in IN,

LINE VOLTS meter {U,
fiz. 70) should indicate
117.5 to 122.5 volts.

LINE VOLTS meter (U,
fig. 70) should indicate
117.5 to 122.5 volts.

Returns switch to proper
setting for monitoring
purposes.

a. Makes 3-phase power
available to the acquisi-
tion radar system and
the computer system.

b. Supplies power to the
recorder group (A, fig.
16}, personnel heater,
equipment cooling cabi-
net assembly, trailer
lighting equipment (figs.
3¢ and 30.1), and 110-
volt ac outlets (A and B
fig. 16} in the trailer
mounted director station.

¢. Supplies power to per-
sonnel heater (A, fig. 31),
trailer lighting equip-
ment (A, fig. 38) and 110-
volt ac outlets (A and
B, fig. 31) in the trailer
mounted tracking station.

d. POWER-D, C. indicator
light (E, fig. 72) on the
multichannel data re-
corder illuminates.

e. POWER-400-~ indica-
tor light (D, fig. 72) on
the multichannel data re-
corder illuminates,

CONFIDENTIAL
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A, 16

and 19
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70 X
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Table IX (U). Application of Power—Mullickannel Data Recorder—Alternate Signal-Recording Method—Continued

Relarence
Step Location Control Control setting Remarks Figure Key
Recorder group A, 16
and 23
7 Multichanne] data Shutter knob Fully clockwise Closes shutter (Q, fig. 72). 72 M
recorder
8 Multichanne} data | RECORD- RECORD VIEW indicator light {J, 72 K
recorder VIEW fig. 72) extinguishes.
switch
9 Multichannel data | Film footage Check for adequate supply T2 R
recorder counter ‘of recording paper. The
END OF PAPER indi-
eator light (B, fig. 73}
on the fuse and control
panel (fig. 23) should be
extinguished if more than
25 feet of recording paper
is in the cylindrical sup-
ply drum.
10 Multichannel data | OPERATE- TEST a. Applies necessary volt- T2 N
recorder TEST ages to energize multi-
switch channel data recorder.

b. Check that there are 16
dots present on the direct
trace monitoring screen
(A, fig. 72}

¢. MOTOR ON indicator
light (L, fig. 72) illumi-
nates,

Nuotg. It LAMP FAILURE-T
indleator light (F, fig. 72), LAMP
FAILURE-1 indleator light (G,
fig. 72), or LAMP FAILURE-Z in-
dicator light (H, fig. 72) illaminates
& galvanometer Jamp has failed. An
organizational maintenance techni-
cinn should be notified.

d. REC ON indicator light
(A, fig. 78) on the fuse
and control panel (fig.
23) illuminates.

¢. The RECORD NUM-
BER counter (B, fig. 72)
advances one number ap-
proximately 3 seconds
after the OPERATE-
TEST switch is set to
TEST.

d. Application of Power—Test Method. To
energize the multichannel data recorder using

CONFIDENTIAL

the test method, perform the steps in table
X in the sequence given.
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Application of Power—Mullichannel Data Recorder-—Test Method

c7

Step

Location

Control

Control setting

Remarks

Reference

Figure

Key

316

Director station
group
Acquisition power
control panel
Acquisition power
control panel

Acquisition power
control panel

Acquisition power
control panel

Acquisition power
control panel

PHASE switch

ADJUST
PHASE C
knab

PHASE switch

PHASE switch

MAIN POWER
switeh

c

Turn until
LINE VOLTS
meter (U, fig.
70) indicates
120 volts

ON

Prerequisites:

a¢. Check that 400-eycle
engine-driven generators
are operating.

b, Check engine-driven gen-
erators to see that fre-
quency is within specified
limits and that magni-
tude of output voltage
can be controlled remote-
ly.

Caution: Damage to or
failure of the equipment
may result from energizing
the equipment when the
frequeney or voliage is out
of tolerance.

Note, The VOLTS ADJT awitch
ia locked in the QUT poaition during
single engine-driven generator oper-
ation and in the IN position when
two or more engine-driven geners-
tors are employed,. When only one
generator s used, line voltage ad-
justments must be made in the
trailer mounted tracking atation,
using the ADJUST PHASE C knob
{E, fig. 88) on the redar power con-
trol panel. When more than one
engine-driven generator i3 used,
line voltage adjustmenta may be
made in either trailer, provided the
VOLTS ADJ awiteh is locked in IN,

LINE VOLTS meter (U,
fig. 70) should indicate
117.5 to 122.5 volts.

LINE VOLTS meter (U,
fig. 70) should indicate
117.5 to 122.5 volts,

¢. Makes 3-phase power
available to the aequisi-
tion radar system and
the computer system.

b. Supplies power to the
recorder group (A, fig.
16), personnel heater,
equipment cooling cabi-
net assembly, trailer
lighting equipment (figs.
30 and 30.1), and 110-
volt ac outlets (A and B,
fig. 16) in the trailer
mounted director
station,

CONFIDENTIAL
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™ 9-1430-250-10

Step

Location

Control getting

Remarks

Relerence

Figure

Key

Recorder group

Multichannel
data recorder

Multichannel
data recorder

Multichannel
data recorder

RECORD-
VIEW
switch

Shutter knob

OPERATE-
TEST
switch

VIEW

Fully counter-
clockwise

TEST

¢. Supplies power to per-
sonnel heater (A, fig. 31),
trailer lighting equipment
(A, fig. 38) and 110-volt
ac outlets {A and B, fig.
31} in the trailer mounted
tracking station.

d. POWER—D, C. indica-
tor light (B, fig. 72) on
the multichannel data re-
recorder illuminates.

¢, POWER—400-~ indica-
tor light (D, fig. 72) on
the multichannel data re-
corder illuminates.

Permits shutter (Q, fig. 72)
to be opened.

Opens shutter (Q, fig. 72).

e. VIEW indicator light
(J, fig. 72) illuminates.

b. Partially energizes the
multichannel data re-
corder by applying —28
volts de to control cir-
cuits.

¢. The RECORD NUM-
BER counter (B, fig. 72)
advances one number ap-
proximately 3 seconds
after OPERATE-TEST
switch is set to TEST.

d. Check that 18 dots are
present on the direct trace
monitoring screen (A, fig.
72).

e. Dbserve galvanometer
traces (white dots) on
calibrated  adjustment
sereen by looking through
open shutter {Q, fig. 72).

Note. 1i LAMP FAILURE—T
indicator Iight (F, fig. 72}, LAMP
FAILURE—1 indicator light (G,
fig. 72), and LAMP FAILURE—2
indicator light (H, fig. 72) illumi-
nates 3 galvanometer lamp han

probably failed. An organizationsl
. P P houll be

notified.

Note. The multichannel data re-
corder ia energized for teating, Cali-
bration checks and adjustmeats can
now be performed on the multichan-
nel data recorder.

A, 16
and 23
72

72

72

CONFIDENTIAL
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108 (U). Energizing Target Tracking Radar
System

a. Position of Controls Prior to Energizing.

The procedure for energizing the target track-

ing radar system requires that certain controls

be adjusted or placed in a particular position

prior to energizing the system, Prior position-

CONFIDENTIAL Mociicd Handing "

ing of controls as given in table XI is necessary
to insure that the application of power is con-
trolled by the proper step-by-step energizing
procedure to prevent possible damage to the
equipment. Frequently the controls are already
set in the desired position. Controls not given
in the table need not be preset, since they do
not directly affect the energizing procedure.

Table XTI (CMHA). Position of Conirols Prior to Energizing—Targel Tracking Radar System

Relerenca
Location Control Control setting Figure Key
Note. Prior to operation, all eabinet
dourg in the trailer mounted director
siation and the trailer mounted track-
ing station must be secured to close all
interlock switchea,
Note, Upon entering the trailer
mounted tracking station, set the
BLACKOUT OVERRIDE awitch to
the on (up) position and set the
CEILING LIGHTS switch to RE-
MOTE.
Acquisition power control VOLTS ADJ switch IN 71 C
panel—rear Note. Tha VOLTS ADJ ewitch in
locked in the QUT position during
single engine-driven genecator opera-
tion and in the IN position when two
or more engine—driven generators ara
employed. When only one generator
ia used, line voltage adjustments must
be made in the trailer mounted track-
ing station wsing  the ADJUST
PHASE C knob {E, fig. 858} on the
radar power control panel, When
more than one engine-driven gensrator
i used, line voltage adjustments may
be made in either trailer, provided the
VOLTS ADJ switch i locked in IN.
Trailer mounted tracking sta- EQUIPMENT COOLING Open
tion INTAKE cover
EQUIPMENT COOLING Open
EXHAUST cover
Target track antenna-receiver- 49
transmitter group
Target track antenna-receiver- Azimuth antirotational lock Disengaged 110 B,2
transmitter group
Target track antenna-receiver- Elevation antirotational lock Disengaged 110 A2
transmitter group
Target track antenna-receiver- BLOWER switch ON 110 | A, 1
transmitter group
Azimuth drive equipment ANTENNA DISABLE switch | NORMAL 111 A
enclosure
Radar power supply group A, 31
and 33
Radar power control panel— EQPT VENT switch On (up) %0 A
Tear
318
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Pogition of Conirole Prior to Energizing—Targel Tracking Radar System—Continued

R Refersnce
Location Control Control zetting Figure Key
Radar power supply group—
Continued
Radar power control panel BATTLE SHORT switch Off (down) (protective cover 88 A
must be down and safety
wired).
Radar power control panel MAIN POWER switch Off (down) 88 R
Note. This switch should be left in
the ON position if the misasile tracking
radar syatem ia anergized and Is to re-
main energized.
Radar power control panel MISSILE POWER switch Off (down) 88 Q
Nots, This switch should be left in
the ON position I the missile tracking
radar syatem is energized andg is to re-
main energized.
Radar power control panel TARGET POWER switch Off {down) 88 8
Radar power control panel TARGET-PLATE VOLTS OFF 88 Y
switch
Radar power control panel VOLTS CHECK-MISSILE TARGET 88 cC
switch
Radar power control panel VOLTE CHECK-TARGET OFF 88 BB
switch
Target radar control console A, 81
and 34
Electrie light control DIAL LIGHTS knob Fully clockwise 97 A
Electric light control SIGNAL LIGHTS knob Fully cockwise 97 B
Electric light control ELEV gwitch Down a7 E
Electric light control AZ switch Down 97 ¥
Electric light control RANGE switch Down 97 G
Elevation indicator IMAGE SPACING switeh NOR 98 E
Flevation indicator INTENSITY knob Fully counterclockwise 98 B
Elevation indicator SWEEP LENGTH knob Fully counterclockwise 58 c
Target track control power HV SUPPLY knob START (fully counterclock- 49 M
supply wise)
Target track control power IND HV switch OFF 99 G
aupply
Target track control power AGC-MANUAL switch AGC 99 D
supply
Azimuth indicator IMAGE SPACING switch NOR 98 E
Azimuth indicator INTENSITY knob Fully eounterclockwise 98 B
Azimuth indicator SWEEP LENGTH knob Fully counterclockwise 93 C
Precision indicator INTENSITY knob Fully counterclockwise 94 A
Precision indieator GAIN knob Fully counterclockwise 9 B
PPI INTENSITY kncb Fully counterclockwise 100 B
PPI GAIN knob Fully counterclockwise 100 C
319
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Table XI (CMHA). Position of Controls Prior fo Energizing—Targel Tracking Rodar Sysiem—Continued
Referer;oe
Location Control Control setting Figure Key__-
Target radar control console—
Continued
PPI RANGE switch 250,000 100 E
Range indicator IMAGE SPACING switch OFF 98 E
Range indicator INTENSITY knob Fully counterclockwise 98 B
Range indicator SWEEP LENGTH knob Fully counterclockwise 98 c
Target track control drawer Azimuth MAN-ATD-AUTO MAN 96 D
switch
Target track control drawer SERVOS switch Of (center) 96 R
I Target track control drawer TEST-NORMAL switch NORMAL 96 J
Target track control drawer Range MAN-AID-AUTO MAN 96 L
" switch
Target track control drawer RANGE switch NORMAL 6 | M
Target track control drawer Elevatiﬁn MAN-AID-AUTO MAN 96 A
swite

b. Application of Power—“Shutdown” to
“Low Voltage.” To place the target tracking

given.

radar system in the “low voltage” condition,
perform the steps in table XII in the sequence

Table XIT (U). Application of Power—"'Shutdowr’’ to “Low Vollage''—Target Tracking Rader System

Step Location '

Control Control petting

Remarks

Reference

320

Prerequisites:

a. Cheek that 400-cycle
engine-driven generators
are operating.

b. Check engine-driven gen-
erators to see that fre-
quency is within specified
limits and that magni-
tude of output woltage
can be remotely con-
trolled.

Caution: Damage fo or
failure of the equipment
may resnlt from energizing
the equipment when the
frequency or voliage is out

of tolernnce.
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Table X11 (U). Application of Power—Shutdoun'" lo *Low Voltege"—Target Tracking Redar System—Continued

Reference

Step Location Control Control setting Remarks Figure Key

Radar power supply A, 31
group and 33

1 Radar power con- PHASE awitch C 88 P
trol panel

2 Radar power con- ADJUST PHASE | Turn knob until Note, The VOLTS ADJ awitch 88 E

(C, fig. 71} in the trailer mounted
trol panel C knob LINE VOLTS | -~ & on fs | o2y

meter (C, fig. OUT position during single engine-
88) indicates driven generator operation and in
120 volts the IN position when two or more
engine-driven generutors mre em-
ployed. When only one generator
is used, line voltage adjustmenta
munt be mede in the trajler mounted
tracking atation, nsing the ADJUST
PHASE C knob {E, fig. 88) on the
radar power control panel. ‘When
more than one engine-driven gen-
erntor is used, ling voltage adjuat-
ments may be made in either trailer,
provifled the YOLTS ADJ switch
in locked in IN.

3 Radar power con- PHASE switch A LINE VOLTS meter (C, 88 F
trol panel fig. 88) should indicate
117.5 to 122.5 volts.

4 Radar power con- PHASE switch B LINE VOLTS meter (C, 88 F
trol panel fig. 88) should indicate
117.5 to 122.5 volts.

4.1 Radar power con- PHASE switch C Returns switeh to proper 88 F
trol panel setting for monitoring
purposes.

5 Radar power con- MAIN POWER | ON a. Makes 3-phase power 88 R

trol panel switch available to the targei-

i and missile-tracking ra-
dar systems.

b. Energizes all blowers in
the target and missile
track antenna-receiver-
transmitter groups.

c. Energizes radome infla-
tion blower, provided the
BLOWEER. switch (4, 1,
fig. 110) is set to ON,

CONFIDENTIAL

N



CONFIDENTIAL Modicd Honding

CONFIDENTIAL



15 December 1958

CONFIDENTIAL M“f;g;::::lins

Table XII. Application of Power— ' Shuldown” fo "“Low Voltage”— Targel-Tracking Radar System— Continued

T™M 9-1430-250-10

step Location

Control

Control setting

Remarks

Relerence

Fig.

Key

6 Radar power con-
trol panel,

T Radar power con-
trol panel.

211- 762 O - B - 2B

TARGET
POWER
awitch.,

TARGET-
PLATE VOLTS
switch.

CONFIDENTIAL

d. Energizes equipment
cooling fan (fig. 18) pro-
vided EQUIP VENT
switeh (A, fig. 90) on the
rear of the radar power
control panel is set to the
ON position.

e. Makes power available to
radar test set TS-84TA/
MS8W-1 (fig, 53).

a. Applies filament volt-
age to target-tracking
radar system,

5L, TARGET-HIGH
YOLTB-PREHEAT in-
dicator light (W, fig. 88)
illuminates.

¢. Energizes target 20-
second delay timer.
After 20 to 24 seconds
expire, TARGET -
PLATE VOLTS-READY
indicator light (Z, fig. 88)
illuminate 5.

d. Energizes target 5-min-
ute delay timer. After
5 minutes have expired,
TARGET-HIGH
VOLTS-HOT indicator
light (V, fig. 88) illumi-
nates.

¢. Dial lights at
radar control console
{fig. 34) lluminate. Tar-
get range dial (B, fig. 102)
on the radar set group
(fig. 35} also illuminates,

Note. When TARGET-PLATE

VOLTS READY indicator light

{Z, fig. 30 iluminates, continue with
steps 7, &, and 9 below.

target

a. Applies plate voltage to
target-tracking radar sys-
tem.

5 TARGET-PLATE
VOLTS- 0O N indicator
light (X, fig. 88} illumi-
nates.
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Table XI1I. Application of Power—'' Shuidown’ to "'Low Voltage'— Target-Tracking Radar System—Continued

Step

Lovation

Control

Countrol setting

Remarks

Reference

Fig.

Key

324

Radar power con-
trol panel.

VOLTS CHECK-
TARGET
switoh.

Turn switch clock-
wise to each of
marked voltages
in succession.

¢. TARGET-PLATE
VOLTS-READY indica~
tor light (Z, fig. 88) ex-
tinguishes.

d TARGET-HIGH
VOLTS-READY  indi-
cator light (1J, fig. 88) on
the radar power control
panel illuminates, and
HV SUPPLY-READY
indicator light (L, fig. 99)
on the target track con-
trol power supply (fig. 34)
illuminates, provided
TARGET-HIGH
VOLTS-HOT indicator
light (V, fig. 88) is already
illuminated, indicating
that the 5-minute timer
interval has expired.

e. FREQUENCY meter (B,
fig. 990 on the target
track control power sup-
ply (fig. 34) indicates
relative frequency of the
magnetron.

a. Permits selection of de
voltages to be checked
on VOLTS CHECK
meter (B, fig. 88), pro-
vided VOLTS CHECK-
MISSILE switch (CC,
fig. 88) is set to the
TARGET position.

b At each position of the
awitch the meter pointer
should rise to the meter
segment shown in the
listing below.

Note. Ii the polnter [ally ontside
the limits of & particular segrment or
fluctuates excessively, the malfune-
tion causing the incorrect meter
resding must be corrected by an
organieational-malntenance techol-
ctan before the system can be oper-
ated.

CONFIDENTIAL
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Table X1 (U). Application of Power—*Shutdown'" lo *Low Voltege—Tuarget Tracking Radar System—Continued

Reference
Step Luocation Control Control setting Remarks Figure Key
Bwitek position Meter segment
OFF —_
—250A %
—320A 3
+1504 3%
+220A 34
+250A 34
+320A 3
+150C 3
+250C %
+320C %
+450 34
+270 1
—28A Y
9 Radar power con- VOLTS CHECK- | OFF Nate. The target tracking radar B8 BE
trol panel TARGET mte'rr! is now in a Low Voltage
switch conditicn.

e. Application of Power—"“Low Voltage” to  radar system from “low voltage” to “operate”
“Operate”. To transfer the target tracking condition, perform the steps in table XIII in
the sequence given.

Table XIIT (CMHA). Application of Power—*Low Voltage™ {0 “Operate”—Targel Tracking Rader System

Reference
Stap Location Control Control setting Remarks Figure Key
Trailer mounted
tracking station
Radar power supply A, 31
group and 33
1 Radar power con- VOLTS CHECK- | Turn switch ¢. Permits selection of de 88 BB
trol panel TARGET clockwise to voltages to be checked on
switch each of VOLTS CHECK meter
marked volt- (B, fig. 88).
ages in b. At each position of the
suceession. switch, the meter pointer

gshould rise to the meter
gegment shown in the
listing below, provided
VOLTS CHECK-MIS-
SILE switeh is in TAR-
GET position.
Note. II the pointer [alls outside
the limits of a particular segment or
fluctuates ively the L

tion causing the incorrect meter
reeding must be corrected by an

organizational main techni-
cian before the syetem can be oper-
ated.
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Table XIIT (CMHA).
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Application of Power—"Low Vollage” to “‘Operate”—Target Tracking Rador System—Continued

Relerence
Step Location Control Control setting Remerka Figure Key
Bwiteh position Meter eegment
OFF —
—250A 34
—3820A 34
+150A 3%
+220A ¥
+250A 74
+320A 3
+150C 3
+250C Y
+320C Y
+450 i
+270 %
—28A Y
2 Radar power con- VOLTS CHECK-| OFF 88 BB
trol panel TARGET
switch
Target radar control A3
console and 34
3 Target track con- IND HV switch On (up) Applies high voltage to 99 G
trol power elevation indicator (fig.
supply 34), azimuth indieator,
range indicator, PPI and
precision indicator. IND
HYV indicator light (F,
fig. 99} illuminates,
4 Target track con- HV SUPFLY-ON| Depress . Applies high voltage to 99 H

trol power
supply

326

switeh

transmitter system of the
target tracking radar sys-
tem.

b. The HV SUPPLY-ON
indicator light (J, fig. 99)
illuminates, and the HV
SUPPLY-READY indi-
cator light (L, fiz. 99
extinguishes.

¢. The TARGET-HIGH

VOLTS-ON  indicator

light (T, fig. 88), illumi-

nates and the following
indicator lights extin-
guish:

1) TARGET-INTLK
indicator light (AA,
fig. 88).

2) TARGET-HIGH
VOLTS-PREHEAT
indicator (W, fig. 88).

3) TARGET-HIGH
VOLTS-HOT indi-
cator light (V, fig. 88).

4 TARGET-HIGH
VOLTS-READY indi-
cator light (U, fig. 88).
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Table X111 (CMHA). Application of Power—"Low Vollage'” to “Operate”—Target Tracking Radar System—Continued

Reference
Btep Location Control Control setting Remarka Figure Key
5 Target track con- HV SUPPLY Turn smoothly Caution: Do not force 99 M
trol power supply knob cdlockwise from | knob beyond mechanical
START posi- stops. If Afluctuation is
tion until 3 sufficient to actuate the
milliamperes avercurrent sensing device,
of current is causing HY SUPPLY-ON
indicated on indicator light (J, fig. 99) to
the upper extinguish, turn knob coun-
seale of MAG- | terclockwise to START and
NETRON me- | notify an organizational
ter (A, fig. 99). | maintenance technician.
Note. The magnetron awitch (N,
fig. 99) must be in the center posi-
tion (F8 5MA) for adjustment
specified in step 5.
[ PPI RANGE switch 250,000 This position is used to ob- 100 E
tain the best definition at
maximum range on PPIL.
7 PPI INTENSITY Turn clockwise 100 B
knob until rotating
radial sweep
(C, fig. 113)
on PPI is
barely visible.
8 PPI GAIN knch Turn clockwise to 100 C
obtain clear
presentation
of acquisition
reference
marks (fig.
113) on PPI.
9 Precision indicator | INTENSITY Turn clockwise Note. Ife :"}c" Bwesp i‘th"isi:'re 94 A
knob antil sweep (B, | Ssretsn disor, r e
fig. 115) onpre- | yatil only the normal sweep ap-
cision indicator | pears.
(fig. 34) pres-
entation is
clearly visible.
10 Precision indicator | GAIN knob Turn clockwise to 94 B
obtain maxi-
mum display
definition.
11 Azimuth indicator INTENSITY Turn clockwise 98 B
knob until azimuth
indicator pres-
entation is
clearly visible.

CONFIDENTIAL

327



T™M 9-1430-250-10

Table XTI (CMHA).

CONFIDENTIAL Modified Hondling c7

Application of Power—"Low Vollage” lo “Operate”—Target Tracking Radar System— Continued

Step Location Caontrol

Control setting

Relerence

Figure Key

Re'narks

12 Azimuth indicator FOCUS knob

tion,
INTENSITY
knob

13 Range indicator

14 Range indicator FOCUS knob

INTENSITY
knob

15 Elevation indicator

16 Elevation indicator { FOCUS knob

tion.

Turn clockwise or 98 A
counterclock-
wise to obtain a
clearly defined
azimuth indica-
tor presenta-

Turn clockwise 98 B
until range in-
dicator pres-
entation is
clearly visible.

Turn clockwise or 98 A
eounterclock-
wise to obtain a
clearly defined
range indicator
presentation.

Turn clockwise 98 B
until elevation
indicator pres-
entation is
elearly visible,

Turn elockwise
or countercloek-
wise toobtaina | Lant
clearly defined
elevation indi-
cator presenta-

Note, The target tracking radar 98 A
systemn is now in an “Operaie” con-
dition and is ready for an engage-

109 (U). Energizing the Missile Tracking
Radar System
a. Position of Controls Prior to Energizing.
The procedure for energizing the missile track-
ing radar system requires that certain controls
be adjusted or placed in a particular position
prior to energizing the system. Prior position-

Table XIV (U).

ing of controls as given in table XIV is neces-
sary to insure that the application of power
i3 controlled by the proper step-by-step ener-
gizing procedure to prevent possible damage
to the equipment, Controls not given in the
table need not be preset, since they do not
directly affect the energizing procedure,

Pasition of Controls Prior to Energizing— Missile Tracking Rodar System

Lacation Control

Control setting Figure Key

Note. Prior to operation, all cab-
inet doora in the trailer mounted di-
rector station and the trajler mounted
tracking station must be secured to
close all interlock awitches.

Note. Upon entering the trailer
mounted tracking station, eet the
BLACKOUT OVERRIDE awitch to
the on {up} position and set the
CEILING LIGHTS ewitch to RE-
MOTE.
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Table XTIV {I}). Position of Controls Prior o Energizing—Missile Tracking Radar System—Continued
Reference
Lovation Control Control setting Figure Key
Trailer mounted director
atation
Aequisition power eontrol VOLTS ADJ switch IN 71 C
panel
Note. The VOLTS ADJ awitch is
locked in the OUT position during
gingla engine-driven generator opera-
tion and in the IN position when two
or more engine-driven generators are
amployed. When only one generstor
ia used, line voltage adjustments must
be made in the trailer mounted teack-
ing station, wsing the ADJUST
PHASE C knob (E, fig. 83) on the
radar power control panel. When
more than one engine-driven genera-
tor in used, line voltage adjustments
may be made in either trailer, pro-
vided the VOLTS ADJ sawitch is
locked in IN.
Trailer mounted tracking sta- EQUIFPMENT COOLING Open
tion INTAKE cover
EQUIPMENT COOLING Open
EXHAUST cover
Missile track antenna-recejver- 49
transmitter group
Missile track antenna-receiver- Azimuth antirotational lock Disengaged 110 B,2
tranamitter group
Missile track antenna-receiver- Elevation antirotational lock Disengaged 110 A2
tranamitter group
Missile track antenna-receiver- BLOWER switch ON 110 A,l
transmitter group
Azimuth drive equipment ANTENNA DISABLE switch] NORMAL 111 A
enclosure
Radar power supply group A, 31,
and 33
Radar power control panel— EQPT VENT switch On (up) 90 A
rear
Radar power control panel BATTLE SHORT switch Qff (down) {(protective cover 88 A
must be down and safety
wired).
MAIN POWER switch Off {(down} 88 R
Note, This ewitch should he left in
the ON position if the target tracking
radar system is energized gnd is to re-
main energized.
Radar power control panel TARGET POWER switch Off (down) 88 8
Nuote. This awitch should be left in
the ON pogition if the target tracking
radar aystem is energized and is to re-
main energized.
Radar power control panel MISSILE POWER switch Off (down) 88 Q
Radar power control panel MISSILE-PLATE VOLTS OFF 88 M
switch
Radar power control panel VOLTS CHECK-MISSILE TARGET 88 CC
switch )
Radar power control panel VOLTS CHECK-TARGET OFF 88 BB
switch
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Table X1V (U). Position of Controls Prier to Energizing—Missile Tracking Radar System—Continued
Reference
Loeation Control Control setting Figure Key
Missile radar control console B, A
and 36
Missile track control power HV SUPPLY knob START (fully counterclock- 105 M
supply wise)
Missile track control power IND HYV switch OFF 105 G
supply
Missile track control power AGC-MANUAL switch AGC 105 D
supply
Range indicator IMAGE SPACING switch OFF 107 E
Range indicator INTENSITY knob Fully counterelockwise 107 B
Range indicator SWEEP LENGTH knobh Fully counterclockwise 107 C
Missile track control drawer SERVOS switch Off (center) 104 P
Missile track control drawer RANGE switch NORMAL 104 D
Missile track control drawer DISABLE switch Off (down) 104 M
Missile track eontrol drawer TEST-NORMAL switch TEST 104 A
Missile track eontrol drawer Range MAN-AID-AUTO MAN 104 G
switch
Missile track control drawer Azimuth MAN-AID-AUTO MAN 104 L
switch
Missile track control drawer Elevation MAN-AID-AUTO MAN 104 Q
switch
Missile control-indicator TARGET-STANDBY-MIS- STANDRBY 106 L
group SILE switch
Missile track indicator MISSILE READY switch Off (down) 108 H
Misgile track indicator LOCAL DESIGNATE switch | Of (down) 108 J
Missile track indicator DIAL LIGHTS knob Fully clockwise 108 L
Missile track indicator SIGNAL LIGHTS knob Fully clockwise 103 T

b. Application of Power—*Shutdown” to
“Low Voltage.” To place the missile tracking

given.

Table XV (U}, Application of Power—" Shutdown" to **Low Voltage”— Missile Tracking Radar System

radar system to the “low voltage” condition,
perform the steps in table XV in the sequence

Step Location

Control Control setting

Remarks

Relerence

Figure

Eey

Radar power supply
group

1 Radar power con-

trol panel

330

PHASE switch C

Prerequisites:

Check that 400-eycleengine-
driven generators are en-
ergized.

Check engine-driven gener-
ators to see that fre-
quency is within specified
limits and that magni-
tude of output voltage
can be controlled remote-
ly.

Caution: Damage to or
failure of the equipment
may result from energizing
the equipment when the
frequency ot voltage is out
of tolerance.
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Toble XV (I}). Applcation of Power—* Shutdown® lo “Low Vollage”—Missile Tracking Radar System—Continued

Step

Location

Control

Control setting

Remarks

Reference

Figure

Key

4.1

Radar power con-
trol panet

Radar power con-
trol panel

Radar power con-
trol panel

Radar power con-
trol panel

Radar power con~-
trol panel

Radar power con-
trol panel

ADJUST
PHASE C
knob

PHASE switch

PHASE switch

PHASE switch

MAIN POWER
switch

MISSILE
POWER
switeh

Turn knob until
LINE VOLTS
meter (C, fig.
88) indicates
120 volts.

ON

ON

Note. The VOLTS ADJ awitch
{C, fig. T1} in the trailer mounted
director atation is Jocked in the
OUT position during single engine-
driven generator operation and in
the IN position when two or more
engine-driven generators are em-
ployed. When only one generator
is used, line voltage adjustmenta
must be made in the trailer mounted
tracking station, »sing the ADJUST
PHASE C knob (E, fig. 88) on the
radar power control penel. When
more than one engine-driven gen-
arator ia used, line voltage adjust-
menta may be made in either
trailer, provided the VOLTS ADJ
gwiteh ia locked in IN.

LINE VOLTS meter (C,,
fig, 88} should indicate

- 119.5 to 122.5 volts.

LINE VOLTS meter (C,
fiz. 88) should indicate
117.5 to 122.5 volts.

Returns switch to proper
setting for monitoring
purposes,

Males 3-phase power avail-
able to the target and mis-
sile tracking radar sys-
tems.

Energizes all blowers in the
target and missile track
antenna-receiver-trans-
mitter groups.

Energizes radome inflation
blower, provided the
BLOWER switch (A,
1, fig. 110) is set to the
ON position.

Energizes the equipment
eooling fan (fig. 18) pro-
vided EQPT VENT
switch (A, fig. 90) on the
rear of the radar power
control panel iz set to
the ON position.

Makes power available to
radar test set TS-B4TA/
MSW-1 (fig. 53).

MISSILE-INTLK and
TARGET-INTLK indi-
cator lights (P and AA,
fiz. 88) illuminate.

Applies filament voltage to
the missile tracking radar
system.

MISSILE-HIGH VOLTS-
PRE-HEAT  indicator
light (K, fiz. 88) illumi-
nates.
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Application of Power—*Shutdown” o “Low Voltage”—Missile Tracking Radar System——Continued

Step

Location

Controt

Control setting

Remarks

13
Reference

Figure

Key

332

Radar power eon-
trol panel

MISSILE-
PLATE
VOLTS
switch

On (up)

Energizes missile 20-second
delay timer. After 20 to
24 seconds have expired,
MIBSILE-PLATE
VOLTS-READY indica-~
tor light (N, fig. 88)
illuminates.

Energizes missile 5-minute
delay timer. After &
minutes have expired,
MISSILE-HIGH
VOLTS-HOT indicator
light (J, fiz. 88} illum-
inates. ’

Dial light at missile radar
control console {fig, 36)
lluminates. Missile range
dial (A, fig. 102) on radar
set group {fig. 35) illum-
inates.

Nore. When the MISSILE-
PLATE VOLTS-READY indi-
cator light {N, fig. 88} illuminates,
continue with atepa 7, 8, and 9 be-
low,

Applies plate voltage to the
missile tracking radar
system.

MISSILE-PLATE VOLTS-
ON indicator light (L,
fig. 88) illuminates.

MISSILE-PLATE VOLTS-
READY indicator light
{N, fig. 88) extinguishes.

MISSILE-HIGH VOLTS-
READY indicator light
{H, fig. 88} on the radar
powetr control panel and
HY SUPPLY-READY
indicator light (L, fig.
105} on the missile track
control power supply (fig.
36) illuminate, provided
MISSILE-HIGH
VOLTS-HOT indicator
light (J, fig. 88) is already
illumninated  indicating
that the 5-minute timer
interval has expired.
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Tabie XV. Application bf Power—* Shutdown’ to “Low Voltage” —M issile- Tracking Radar System—Continued

step

Locvatlon

Caontrol

Control setting

Remarks

Reference

Fig.

Key

Radar power con-
trol panel.

Radar power con-
trol panel.

VOLTS CHECK-
MISSILE
switeh.

VOLTS CHECEK-
MISSILE
awiteh.,

Turn switch
clockwise to
each of the
marked voltages
in suceession.

TARGET ___._..

FREQUENCY meter (B,
fig. 105} on the missile
track control power sup-
ply (fig. “36) indicates
relative frequency of
magnetron.

Permits selection of de volt-
ages to be checked on
VOLTS CHECK meter
(B, fig. 88).

At each position of the
switch, meter pointer
should rise to the meter
segment shown in the
listing below.

Note, If the pointer falls outside
the llmits of a particular segment or
fluctuates excessively the malfunce
thon cansing the Incorrect meter
rending must be corrected by an
prganizational-maintenance technl-
cinn before the system can ba oper-
ated.

Switeh position Meler segment
TARGET =

—250B %
—320B 34
+150B N
+220R 84
42508 3
+320B %
+150D 34
+250D %
+320D 34
+450 3
+270 14
—~28B 4

88

cC

cC
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c. Application of Power—*Low Vollage” to
“Operate”. To transfer the missile-tracking radar

given.

system from “low voltage” to operate condition,

Table XVI. Application of Power—"Low Voltage' to “Operate”— Missile-Tracking Radar System

15 December 1958

perform the steps in table XVI in the sequence

Step Location

Control

Control setting

Remarks

Reference

Figure

Key

Trailer-mounted track-
ihg station.

Missile radar control
console.

1 Radar power con-

trol panel.

2 Radar power con-
trol panel.

3 Missile track con-
trol power supply.

334

VOLTS CHECK-
MIBSILE
awitch.

VOLTS CHECK-
MISSILE
switch.

IND HV switch___

Set switeh elock-
wise to each of
the marked
voltages in sue-
cession.

TARGET.___....

Onfup)_.. .. ___.

............. Frrmrmmmma oo

a, Permits selection of de
voltages to be checked
on  VOLTE CHECK
meter (B, fig. 88).

b. At each position of the
switch, meter pointer
should rise to the meter
segment shown in the
listing below.

Note. If the pointer [alls outside
the limits of & pacticular segment or
fluctuatez excessively the malfunc-
tiom causing the jincorrect meter read-
ing must be corrected by an organ-

izationa) - maintenance technician
belote the system can be operated.

Swdtch Meter
Dpotitfon regment

TARGET -
-~ 250B ¥
—320B ¥
+150B 3y
+220B %
+2508 %
+3208 %
+150D 3
+250D 3
+320D 3
+450 Y
+270 %
—28B 14

Applies high voltage to
range indicutor (fig. 36).
IND HYV indicator light
(F, fig. 105) illuminates.
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Table XVI (I). Application of Power—"'Low Vollage” to “Operate’—Missile Tracking Radar Sysiem—Continued
Relerence
Step Location Control Control setting Remarks Figure Eey
4 Missile track con- HV SUPPLY- Depress. a. Applies high voltage to 105 H
trol power ON switch the transmitter system
supply of the missile tracking
radar system.
5. HV SUPPLY-ON indi-
cator light (J, fig. 105)
illuminates, and HV
SUPPLY-READY indi-
eator light (L, fig. 105)
extinguishes.
e. MISSILE-HIGH
VOLTS-ON indicator
light (G, fig. 88) on the
radar power control panel
illuminates and the indi-
cator lights listed in (1)
through (4) below extin-
guish,
{1) MISSILE-INTLK
indieator light (P, fig.
88).
¢y MISSILE-HIGH
VOLTS-PREHEAT
indicator light (K, fig.
88).
3) MISSILE-HIGH
VOLTS-HOT indica-
tor light (J, fig. 88).
4) MISSILE-HIGH
VOLTS-READY indi-
cator light (H, fig. 88).
5 Missile track con- HV SUPPLY Turn smoothly Caution: Do mnot force 105 M
trol power sup- knob clockwise knob beyond mechanical
ply from START stops. If meter pointer
position until fluctuation is sufficient to
MAGNE- actuate the overcurrenmt
TRON meter sensing device, cansing the
(A, fig. 105) HY SUPPLY-ON indicator
indicates 8.5 light (J, ig 105) to extin-
ma for NIKE- | guish, tarn knob counter-
HERCULES clockwize to START and
operation, or notify an organizationsl
15 ma for maintenance technician.
NIKE-AJAX Note. The MAGNETRON
operation. switch (N, fig. 105) must be in the
center position (FS 20MA) for ad-
justment specified in step 5.
6 Range indicator INTENSITY Turn clockwise 107 B
knob until indicator
presentation is
clearly visible
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Table XVI (U). Application of Power—*Low Voltage” to “Operate”—Missile Tracking Radar System—Continued

Reference
Btep ‘Location Control Control setting Remarka Figure Key
7 Range indicator FOCUS knob Turn clockwise 107 A
Or counter-
clockwise to
obtain a
clearly defined
indicator pres-
entation.
l $ Migsile track con- | TEST- NORMAL Note. The missile tracking radar 104 A
system is now in an “‘operate™ con-
trol drawer N(.)RMAL - dition and is ready for an engage-
switch ment, provided the computer ia
eaergized to the operate coadition
in accordance with table VII,

110 (U). Energizing Radar Test Set TS-
847A/MSW-1

All controls necessary for the remote opera-
tion of the radar test set TS-847TA/MSW-1
(fig. 53) are on the missile control-indicator
(fig. 36) on the missile radar control console,
and the target test control (fig. 34) on the
target radar control console. To apply pri-
mary power to the radar test set, both the
MAIN POWER switch (R, fiz. 88) on the
radar power control panel (fiz. 33) and the
AC POWER switch (P, fig. 112) on the radar
test set must be set to the ON position. The
AC POWER switch is normally left in the ON
position so that the application of primary
power to the radar test set may be controlled
with the MAIN POWER switch on the radar
power control panel. To energize the radar
test set from the trailer mounted tracking
station, the procedure given in a below should
be followed. To energize the radar test set
locally the procedure given in b below should
be followed.

a. Energizing Radar Test Set TS-847A/
MSW-1 From the Trailer Mounted Tracking
Station.

(1) Energizing from the target radar con-
trol congole. To energize the radar
test get from the target radar control
console, set the controls in (a) through
(e) below to the positions given.

(a) Set MAIN POWER switch (R, fig.
88) on the radar power control
panel (fig. 33) to the ON position.

(5) Set the AC POWER switch (P, fig.
112) on the radar test set to the
ON position.

(¢) Set the TEST switch (S, fig. 112)
on the radar test set to the RE-
MOTE position,

(d) Set the TEST-NORMAL switch (J,|]
fig. 96) on the target track control
drawer (fig. 34} to the TEST posi-
tion.

() Set the TARGET-STANDBY-MIS-
SILE switch (L, fig. 106) on the
missile control-indicator group (fig.
36) to the TARGET position.

Note. The radar test set is now ener-
gized for operation with the target track-
ing radar system,

(2) Energizing from the wmissile radar
control eonsole. To energize the radar
test set from the missile radar control
console, set the controls in (a)
through (e) below to the positions
given.

(a) Set MAIN POWER switch (R, fig.
88) on the radar power control
panel (fig. 33} to the ON position.

(b) Set the AC POWER switch (P,
fig. 112) on the radar test set to
the ON position,

(¢) Set the TEST switch (S, fig. 112)
on the radar test set to the RE-
MOTE position.

(d) Set the TEST-NORMAL switch [}
(A, fig. 104) on the missile track
control drawer (fig. 86) to the
TEST position.
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(¢) Set the TARGET-STANDBY-MIS-
SILE switech (L, fig. 106) on the
missile control-indicator group (fig.
36) to the MISSILE position.

Note. The radar test set is now ener-
gized for operation with the missile track-
ing radar system,

b. Energizing Radar Test Set TS-847A/
MSW-1 Locally. The radar test set has facili-
ties for locally controlling the application of
power. If the MAIN POWER switch (R, fig.

Authorized

T™ 9-1430-250-10

88) on the radar power control panel (fig. 33)
is set to the ON position, the radar test set
is energized when the AC POWER switch (P,
fig. 112) on the radar test set is set to the ON
position, provided the TEST switch (S, fig.
112) on the radar test set is set to any posi-
tion other than REMOTE. The radar test set
is normally energized locally for calibration
check and adjustment. These checks and ad-
justments are given in TM 9-1430-252-12 and
TM™ 9-1430-252-12/2.

Section Il (CMHA). OPERATION OF THE RADAR COURSE DIRECTING CENTRAL UNDER
USUAL CONDITIONS

111 (V). General

a. This section describes the procedure for
operating the radar course directing central
under usual condition during a surface-to-air
mission, a surface-to-air low-altitude mission,
and a surface-to-surface mission.

b. The necessary daily, weekly, and monthly
operational checks contained in TM 9-1430-250-
12, TM 9-1430-251-12, TM 9-1430-252-12, and
TM 9-1430-252-12/2 shall be performed at the
specified intervals. The equipment must be
trouble-free, and energized to the “Operate”
condition as explained in section I above.
Operating personnel must have a thorough
knowledge of the material in chapter 5.

112 (CMHA). Surface-to-Air Mission

The majority of the operations performed by
the radar course directing central during a
normal surface-to-air engagement are auto-
matic; however, the design of the equipment
requires that certain operations be manually
initiated and controlled. The operations neces-
sary to fire a missile for a surface-to-air en-
gagement are explained in a through % below.

a. Detecting the Terget. An approaching,
target is first observed on the PPI (fig. 24).
When target video (B, fig. 113) appears on
the PPI, the target should be interrogated.

b. Interrogating the Target. The target is
interrogated to determine whether it is friendly
or hostile. 1Inte'fx.ogation is accomplished by
means of identification friend or foe (IFF)
equipment associated with the acquisition radar
gystem, or by means of fire distribution system
eguipment, and by use of any other source of
information available to the battery control
officer. The operations necessary to interrogate
a target by means of IFF equipment are dis-
cussed in paragraph 86. The operations neces-
sary to interrogate a target by means of the
fire distribution system equipment are dis-
cussed in paragraphs 84 and 85. If a target
is interrogated and identified as hostile, the
IFF—FOE switch (U, fiz. 82) on the acquisi-
tion control-indicator (fig. 24) is depressed.

Note. If a complete record of the engagement is
desired, set the equipment status switch (U, 1, fig. 8}
to RED immediately after target interrogation. This
action energizes the muliichannel data recorder (fig.
23) when the DESIGNATE-ABANDON switch (B, fig.
79) is operated to DESIGNATE.

¢. Acquiring the Target With the Acquisi-
tion Radar System. To acquire a target with
the acquisition radar system, the azimuth
switch (F, fig. 79) on the target designate
control-indicator (fig. 24) is held depressed
while the azimuth knobs (G and H, fig. 79) are
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turned to position the steerable azimuth line (fig.
114) to coincide with the azimuth of the target.
Simulitaneously, the range handwheel (C, fig. 79),
on the target designate control-indicator is rorated to
position the acquisition range circle (F, fig. 113} to
the range of the target video (B, fig. 113). The
range SLEW switch (D, fig. 79) may be operated
for more rapid positioning of the acquisition range
circle. When the steerable azimuth line (fig. 114)
and the acquisition range circle are superimposed
on the target, the azimuth switch (F, fig. 79) is
released. While viewing the display (fig. 115) on
the precision indicator (fig. 24}, the azimuth knob
(fine) (G, fig. 79) and the range handwheel (C,
fig. 79) are operated as required to maincain coin-
cidence of the acquisition (flashing) azimuth line
(E, fig. 113} and the acquisition range circle (F,
fig. 113) with the target video (B, fig. 113).

d. Designating the Target. While the target is
being tracked on the precision indicator (fig. 24),
the DESIGNATE-ABANDON switch (B, fig. 79)
on the target designate control-indicator (fig. 24)
is momentarily operated to the DESIGNATE po-
sition 10 transmit target azimuth and range infor-
mation to the target tracking radar system, In
NIKE-HERCULES systems with anti-jam display
(AJD) capabilities, the jam strobe (2 or 7, fig.
113.1) may obscure the target. Under this condi-
tion, only azimuth information is transmitted to
the target tracking radar system. The target radar
operator performs the range and elevation search.
The strobe technique is used only in an electronic
counter-measures (ECM) eavironment and permits
the acquisition operator to rapidly designate all
enemy targets in the defended area, even though
severe jamming is present.

e. Acquiring the Target With the Target Track-
ing Radar System. When the buzzer on the target
radar control console (fig. 34) sounds, signifying
that a target has been designated, the ACQUIRE
switch (E, fig. 96) on the target track control
drawer (fig. 34) is operated to the left position
and held in this position until the target tracking
radar system slews to the azimuth and range co-
ordinates of the designated target. When the target
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tracking radar system is slewed to the proper co-
ordinates, the electronic cross (A, fig. 113) on
each PPI (fig. 24 and fig. 34) is superimposed on
the intersection of the acquisition range circle (F,
fig. 113) and the acquisition (flashing) azimuth
line (E, fig. 113). The target then appears on the
precision indicator (fig. 34) on the target radar
control console, The target is then cracked on the
precision indicator by rotating the azimuth hand-
wheel (H, fig. 96) and the range handwheel (P,
fig. 96) on the target track control drawer (fig.
34), in either the manual or aided mode of opera-
tion as required to keep the electronic cross (G,
fig. 115) centered on the target. Simultaneously the
elevation handwheel (C, fig. 96) on the target track
control drawer is rotated until a target “pip” (fig.
119) appears on the elevation indicator (fig, 34),
azimuth indicaror, and range indicator, The range
handwheel (P, fig. 96) is then rotated until the tar-
get “pip” (fig. 121) on the range indicator appears
in the center of the 100-yard range notch. The
azimuth handwheel and the elevation handwheel
are then rotated until the error “pip” (fig. 119) is
removed from both the elevation indicator and the
azimuth indicator, When the target tracking radar
system is tracking the target in azimuth, elevation,
and range, the manmual, aided, or automatic mode
of operation may be used. Operations necessary to
track a target in range, azimuth, and elevation in
the three modes of operation are given in paragraph
87a, b, and ¢. The TRACKED switch (G, fig. 96)
on the target track control drawer (fig. 34) is de-
pressed when the target is being tracked in all
three coordinates,

f. Selecting the Mission and Missile. The MIS-
SION switch (LL, 1, fig. 77) on the battery signal
panel-indicator (fig. 24) is set to the SA position.
After information regarding the number of air-
craft comprising the targer is obtained, the MIS-
SILE switch (GG, 1, fig. 77) on the battery signal
panel-indicator is set to the position designating
the kind of warhead most appropriate for the par-
ticular engagement. The LAUNCHER DATA
switch (]JJ, 1, fig. 77) on the battery signal panel-
indicator is then depressed, making available
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to the launching area the information corre-
sponding to the setting of the MISSION
switch and the MISSILE switch.

g. Operating the Missile Tracking Radar
System. During an engagement the operation
of the missile tracking radar system is auto-
matic.

(1) The TEST NORMAL switch (A, fig.
104) on the missile track control
drawer is set to NORMAL. This ac-
tion removes the effect of test cir-
cuitry and conditions the missile
tracking radar system for automatic
operation,

(2) The RECEIVED SIGNAL meter (K,
fig. 106) on the missile control-indi-
cator group (fig. 36) indicates the
strength of the returned signal from
the designated missile. This signal
should be as great or greater than
the value specified by organizational
maintenance personnel. The range
indicator (fig. 36) is observed to as-
certain that a “pip” is centered in the
100-yard range notch (fig. 121). The
“pip” indicates that the missile track-
ing radar system is ‘locked-on’ and
tracking the designated missile. The
operator should monitor the RE-
CEIVED SIGNAL meter and the
range indicator (fig. 36) to obtain
information concerning the behavior
of the designated missile throughout
the engagement.

{3) When the missile tracking radar
locks on the designated missile, the
TRACK indicator light (E, fig. 106)
illuminates, If the TRACK light does
not illuminate, the missile tracking
radar is not locked on and will not
lock on the designated missile; how-
ever this condition may be overridden
by depressing the TRACKED switch
(H, fig. 104). This action provides
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the necessary indieator light and re-
lay sequence for firing the missile.
Should the missile be considered unfit
to fire, a new missile must be desig-
nated and the REJECT switch (X,
fig. 104) depressed. If the beacon of
an airborne missile is “lost” and is
not acquired by the missile tracking
radar within three seconds, the mis-
sile tracking radar slews to the next
designated missile or to the flight
gimulator if no missile has been
designated.

h. Firing the Missilee When the green
READY TO FIRE indicator light (T, 1, fig.
77) on the battery signal panel-indicator (fig.
24) is illuminated, the system is ready to fire.
The altitude and horizontal plotting boards
display information that aids in determining
when the FIRE switech (V, 1, fiz. 78) on the
tactical control-indicator (fig. 24) should be
operated. After the FIRE switch is operated
the remainder of the engagement is automatic.

113 (U). Surface-to-Air Low Altitude Mission

When the MISSION switch (LL, 1, fig. 77)
on the battery signal panel-indicator (fig. 24)
is set to the LA position, the equipment in the
radar course directing central is automatically
conditioned for a surface-to-air low altitude
engagement. The operational sequence is the
same as that for a normal surface-to-air en-
gagement, discussed in paragraph 112.

114 (CMHA). Surface-to-Surface Mission
Provisions for the surface-to-surface en-
gagement were incorporated into the NIKE-
HERCULES System, to supplement its pri-
mary objective, which is to engage and destroy
hostile aircraft approaching a defended area.
a. During a surface-to-surface engagement,
the operation of the radar course directing
central is the same as the operation during
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the surface-to-air engagement, with the ex-
ceptions given in (1) through (5) below.

(1)

(2)

340

Preliminary daote. The information
designating the NIKE-HERCULES
System for a surface-to-surface en-
gagement comes from higher head-
quarters. This information consists
of the following: mission and war-
head; azimuth, elevation, and range
getting of the target tracking radar
aystem; and height displacement and
FINAL DIVE TIME setting of the
computer. Upon receipt of this in-
formation, the MISSION switch (LL,
1, fig. 77) on the battery signal panel-
indicator (fig, 24) is set to SS and the
MISSILE switch (GG, 1, fig, 77) on
the battery signal panel-indicator is
set to select the warhead ordered for
the engagement. After both switches
are set, the LAUNCHER DATA
gwitech (JJ, 1, fig. 77) on the battery
signal panel-indicator is depressed.
Acquisition radar system. Because
the target position coordinates are
known, the acquisition radar system
is not used; however, the IFF-FOE
switch (U, fig. 82} on the acquisition
control-indicator, and the DESIG-
NATE-ABANDON switch (B, fig.
7% on the target designate control-
indicator are used. The IFF-FOE
switch must be depressed, and the
DESIGNATE-ABANDON switch
must be operated to DESIGNATE
before the target-tracked signal ecan
be initiated. Target foe, target desig-
nated, and target tracked signals
must be initiated during a surface-to-
surface engagement. The NIKE-
HERCULES System requires that
these procedures be performed before

a missile can be fired.

CONFIDENTIAL o Honding o

(8) Missile tracking radar system. The

operation of the missile tracking
radar system during a surface-to-sur-
face engagement is the same as dur-
ing a surface-to-air engagement, dis-
cussed in paragraph 112g, with the
exceptions explained in (@) and (b)
helow,

(a) In a surface-to-surface engage-

ment, a line of sight between the
missile track antenna-receiver-
transmitter group and the target
may not be obtainable due to mask-
ing. Therefore the missile tracking
radar system could lose control of
the missile before it reaches the
target. To prevent this loss of con-
trol and the resultant detonation
of the missile warhead due to the
missile fail-safe feature, a guidance
cutoff point is manually set into the
missile tracking radar system. The
¢levation of this point is some dis-
tance above the point where ground
guidance would normally be lost.
When the missile reaches this guid-
ance cutoff point, the missile track-
ing radar system transmits a sig-
nal which disables the fail-safe
mechanism. This causes the missile
to roll 180 degrees, arming a baro-
metric fuse. The missile then fol-
lows a substantially vertical ballis-
tic trajectory toward the target un-
til the altitude is reached at which
the barometric fuse causes the mis-
sile warhead to detonate.

(b) The guidance cutoff (GCO) point

is preset into the missile tracking
radar system. For adjustment of
GCO refer to TM 9-1430-251-20.

(4) Target tracking rador system. Dur-

ing a saurface-to-surface engagement
the target tracking radar system is

CONFIDENTIAL
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operated in the manunal mode, dis-
cussed in paragraph 87. The azimuth,
elevation, and range coordinates of
the target are obtained from the bat-
tery control officer, The elevation and
azimuth coordinates are set into the
target tracking radar system by
means of the loeal antenna control at
the target track antenna-receiver-
transmitter group (fig. 49). The
elevation and azimuth settings are
locked in by setting the ELEV switch
(E, fig. 97) and AZ switch (F, fig.
97) on the electric light control (fig.
34) to the COORDINATE LOCK

position. The range coordinate is set
into the target tracking radar syatem
by means of the range handwheel (P,
fig. 96) and the range SLEW switch
(K, fig. 96) on the target track con-
trol drawer fig. 34). The range set-
ting is locked in by setting the
RANGE switch (G, fig. 97) on the
electric light eontrol to the COORDI-
NATE LOCK position. When all
three coordinates of the target are
set and locked in the target tracking
radar system, the TRACKED switch
(G, fig. 96) ,0n the target track con-
trol drawert isf depressed. The AC-
QUIRE switch; (E, fig. 96) on the
target track cbntrol drawer is not
operated =as in' a surface-to-air en-
gagement since target confirmed is
automatic during a surface-to-surface
engagement, The target tracking radar
system continues to operate in the
manual mode, and remaing set to the
manually set-in coordinates through-
out the engagement.

dified Handling
Authorized ™ 9-1430-250-10

(5) Computer system. When the MIS-
SION switch (LL, 1, fig. 77) on the
battery signal panel-indicator (fig.
24) is set to the SS position, the
computer system is automatically
conditioned for a surface-fo-surface
engagement, However, the correct
value of height displacement and final
dive time must be manually set into
the computer system. Height dis-
placement is the distance above the
target of the displaced aiming point.
The correct value of height displace-
ment is obtained from the recorder
sheet and is set into the computer
system by adjusting the HT DIS-
PLACE knob (@G, fig. 86) in the upper
compariment of the servo computer
assembly (fig. 28). Final dive time
is the time before the missile reaches
the displaced aiming point that the
final dive orders are issued. The cor-
rect value of final dive time is also
cbtained from the recorder sheet and
is set into the computer system by ad-
justing the FINAL DIVE TIME knob
(E, fig. 86) in the upper compartment
of the servo computer assembly (fig.
28) and is indicated on the FINAL
DIVE TIME dial (¥, fig. 86).

b. After the operations discussed in a above
have been performed, and the READY TO
FIRE indicator light (T, 1, fig. 77) on the
battery signal panel-indicator (fig. 24) illumi-
nates, the system is ready to fire. After the
FIRE switch (V, 1, fiz. 78) on the tactical
control-indicator (fiz. 24) is operated, the
remainder of the engagement is automatic.

k2]
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Section Il (U). OPERATION OF THE RADAR COURSE DIRECTING CENTRAL UNDER
UNUSUAL CLIMATIC CONDITIONS
Note. The operation of the radar and computing equipment may be difficult in regions where extreme cold,

extreme heat, humidity and moisture, sand conditions, or high winds prevail. Procedures for minimizing the ef-
fects of these unusual climatic conditions are discussed in paragraphs 115 through 119,

115 (U). Operation in Extreme Cold

Subzero temperatures and climatic condi-
tions associated with cold weather affect the
operation of the equipment. Instructions and
precautiong for operations under such adverse
conditions are given in @ through d below.

a. Use the personnel heaters to keep the
equipment as warm and dry as possible.

b. Keep the equipment energized to “Low
Voltage” to maintain the minimum exhaust
temperature in accordance with standing oper-
ation procedures (SOP’s).

¢. Cover all exterior openings which are not
in use to help prevent excessive heat loss,

d. Place rubber-covered cables ecarefully
and, if possible, do not bend or move them. If

the cables must be bent or moved, warm them
beforehand.

116 {U). Operation in Extreme Heat

When operating the equipment in continued
high temperatures, it is essential that the ven-
tilating systems function properly. Instruc-
tions for proper care are given in ¢ and b
below, :

a. Personnel Ventilation. Inspect the blower
in the personnel heater cabinet for proper
operation. Check the air port and duct for free
passage of air. Teat the blower intake and dis-
charge dampers for ease of operation.

b. Equipment Cooling. Check the operation
of the equipment cooling fan in the equipment
cooling cabinet assembly (fig. 18). Make cer-
tain that the intake filter is clean. Test the
operation of the shutter and damper control.

117 (U). Operation Under Extreme Dust
Conditions

Operation of the equipment under extreme
dust and sand conditions necessitates special

care, gince dust and sand form an abrasive
mixture that causes rapid wear of equipment,
often rendering it inoperative. Instructions
and precautions for operation under such ad-
verse conditions are listed in a through ¢ below.

a. Inspect the ventilating filters frequently,
and clean or replace, as necessary, to insure
proper functioning of the ventilating systems.

b. Use protective covers whenever practical.

¢. Pay particular attention to the lubrication
of the equipment. Excessive amounts of dust
or sand that come in contact with oil and
grease result in grit which damages the equip-
ment,

118 {U). Operation in Areas of High
Humidity

Operation under conditions of high humidity
presents proBlems of oxidation and corrosion,
condensation, - mildew, and fungus growth.
During operation, sufficient heat is normally
developed, and proper ventilation is main-
tained, to eliminate the problems associated
with the high humidity. However, during non-
operational periods, high humidity may cause
problems which render the equipment inopera-
tive. These problems are reduced by following
the procedures given in a through ¢ below.

a. Operate the personnel heaters continu-
ously and keep the trailer doors closed.

Caution: Avoid overheating the equipment
since excessive temperatures may damage it.

b. Check that all cable fittings are tight to
prevent moisture from entering the connectors.
A cable end should never be left exposed with-
out tightly securing its cap in place.

¢. Periodically inspect the equipment for
chipped or cracked paint and ecorrosion. Un-
painted surfaces and worn spots should be
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painted with the proper rust preventative,
moijsture-proofing compound, and fungus
proofing compound.

119 (U). Operation During High Winds

High winds are usually accompanied by
either dust, sand, rain, or snow. The proce-
dures given in paragraphs 117 and 118 are to
be followed where applicable. In addition, the
procedures given in a through ¢ below should
be followed.

Authorized ™ 9-1430-250-10

a. Tie down the acquisition antenna-re-
ceiver-transmitter group (fig. 39), the target
track antenna-receiver-transmitter group (fig.
49), and the missile track antenna-receiver-
transmitter group.

b. Inflate the track antenna radomes {(fig.
49) of the missile and target track antenna-
receiver-transmitter groups.

¢. Emplace additional sandbags in accord-

ance with standing operating procedures
{S80P’s).

Section IV (U). OPERATION DURING LOSS OF INTERAREA CABLES

120 (U). General

When the interarea cables between the
launching area and the radar course directing
central are severed or. damaged, gyro preset
information (Ag), missile designation infor-
mation, and the fire command must be trans-
mitted manually. The operation of the acqui-
sition radar system, computer system, and the
target tracking radar system is the same as
the operation under usual conditions, discussed
in paragraphs 112, 113, and 114. Certain con-
trols on the battery control console and the
missile radar control console are operated
differently. The operational sequence of these
controls is given in paragraph 121.

121 (U). Emergency Procedures During Loss
of Interarea Cables
a. The LOCAL DESIGNATE switch (J, fig.
103) on the missile track indicator (fig. 36) of
the missile radar control console is placed in
the up position.

b. Information as to the launcher and sec-
tion that contain the designated missile is
obtained from the launching area by voice
communications,

¢. The SECTION switch (U, V, W, or X, fig.
108) and the LAUNCHER switch (N, P, Q, or
R, fig. 103) on the missile track indicator (fig.
36) that correspond with the section and
launcher of the missile designated by the
launching area are depressed.

d. The LAUNCHER ACQUIRE switch (C,
fig. 104) on the missile track control drawer
(fiz. 36) is operated to slew the missile track-
ing radar system to the designated missile.

¢. The MISSILE READY switch (H, fig.
103) should be set to the up position when the
iaunching area indicates that the missile is
ready. For the remainder of the engagement,
the missile tracking radar system operates nor-
mally as given in paragraph 112.

f. Upon receipt of the information that a
missile has been designated, the GYRO AZI-
MUTH servo dial (D, fig. 85) on the gervo
computer assembly (fig. 28) should be ob-
served, and the gyro azimuth presetting infor-
mation should be transmitted by voice com-
munication to the launching area. Observation
of the GYRO AZIMUTH servo dial should be
continued, and the infermation transmitted,
every 10 seconds, or for every 50-mil change
until the fire command is issued.

" g. The launching area should stand by for
the fire command which is transmitted to the
launching area from the radar course directing
central by means of voice communications.
The battery signal panel-indicator (fig. 24) on
the battery-control console should be observed
to determine when the system is capable of
firing a missile. The FIRE switch (V, 1, fig.
78) on the tactical conirol-indicator (fig. 24)
should be operated at the selected time. Simul-
taneously the fire command must be issued in
the launching area to the designated missile.
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122 (U). Deenergizing the Missile Tracking

a. “Operate” to “Low Voltage”. To transfer

dified Handli
CONFIDENTIAL Modificd Handiing
Section V (CMHA). DEENERGIZING THE EQUIPMENT

‘“operate” to the “low voltage” condition, per-

Radar System

c7

form the steps in table XVII in the sequence

given.

the missile tracking radar system from the

Table XVIT (U).

Deenergizing—"'Operale” lo “Low Voltage'—Missile Tracking Radar System

Reference
Step Location Control Control setting Remarks Figure Koy
Trailer mounted
tracking station
Moigaile radar control B, 31,
console and 36
1 | Missile track indiea- | LOCAL DESIG- Off {down) 108
tor NATE switch
2 | Miasile track indica- | MISSILE Off (down) 108
tor READY switch
8 | Range indicator IMAGE SPAC- OFF 107
ING switch
4 | Range indieator INTENSITY Fully counter- 107
knob clockwiae
5 | Range indicator SWEEP Fully counter- 107
LENGTH clockwise
knob
6 | Missile control- TARGET- STANDRBY 106
indicator group STANDBY-
MISSILE
switch 104
I 7 | Missile track con- TEST- TEST 104
trol drawer NORMAL
switch
8 | Missile track control | DISABLE switeh | Off {(down) 104
drawer
I 9 | Miasile track control | SERVOS awitch Off {center) 104
drawer
10 | Missile track control | RANGE switch | NORMAL 104
drawer
I 11 | Missile track control | HV SUPPLY START (fully 105
power supply knob counterclock-
wise)
12 | Missile track control | HV SUPPLY- Depress. a. The HV SUPPLY-ON 105
power supply OFF switch indicator light (J, fig.
105) on the missile track
eontrol power supply and
the MISSILE - HIGH
VOLTS - ON indicator
light (G, fig. 88) on the
radar power control panel
(fig. 33) extinguish,
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Table XVII. Deenergizing— “‘Operate’” to ‘'Low Vollage’—Missile-Tracking Radar System—Continued

™ 9-1430-250-10

Step

Leeation

Control

Control setting

Remarks

Reference

Fipare

Key

13

14

Missile track eontrol
power supply.

Missile track control
power supply.

IND HV switch._.

AGC-MANUAL
switch.

b. The MISSILE - HIGH
VOLTS - PREHEAT in-
dicator light (K, fig. 88},
MISSILE-HIGH VOLTS-
HOT indicator light (J,
fig. 88), MISSILE-HIGH
VOLTS-READY indica-
tor light (H, fig. 88),
MISSILE-INTLK indi-
ecator light (P, fig. 88)
on the radar power con-
trol panel (fig. 33), and
HV SUPPLY - READY
indicater light (L, fig.
105) on the missile track
control power supply (fig.
36} illuminate.

The IND HYV indicator
light (F, fig. 105) extin-
guishes.

105

105

b. “Low Voltage' to ““‘Shutdown’. To transfer the
missile-tracking radar system from the “low volt-

Table XVIII

Deenergizing—"*Low Voltage” lo “*Shutdown'— Missile- Tracking Radar System

age” condition to the ‘'shutdown’” condition, per-
form the steps in table XVIII in the sequence given.

Relerence
Step Location Control Control setting Remarks
Figure Key
Trailer-inounted
tracking station.
Radar power supply |- oo oo oo e e - A, 81,
group. and 33
1 | Radar power control MISSILE- OFF____ __........ a. Remove plate voltage 88 M
panel, PLATE from the missile-tracking
VOLTS switch. radar system.
b. MISSILE-PLATE
VOLTS-READY indica-
tor light (N, fig. 88)
illuminates.
345
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Table XVIII. Deenergizing—"Low Voltage" to " Shutdoun”—Missile- Tracking Redar System—Continued

15 December 1958

Step

Location

Control |

Control setting

Remarks

Reference

Fig.

Radar power control
panel.

Radar power control
panel.

MISSILE
POWER
switch.

MAIN POWER
switeh,

Off (down}.__.______

Off (down)..._____

Note.  This switch
shonld be left in the on
(up) position if target-
tracking radar system fs
energlzed and is to re-
main energiced.

¢ MISSILE-PLATE
VYOLTS-ON indicator
light (L, fig. 88) MIS-
BILE-HIGH VOLTS-
READY indicator light
(H, fig. 88} on the radar
power control panel (fig.
33} and HV SUPPLY-
READY indieator light
(L, fig. 105) on the mis-
sile track comtrol power
supply {fig. 88) extin-
guish.

MISSILE-HIGH VOLTS-
PREHEAT indicator
light (K, fig. 88), MIS-
SILE-PLATE VOLTS-
READY indieator light
(N, fig. 88), and MIB-
SILE-HIGH VOLTS-
HOT indicator light (J,
fig. 88) extinguish. MIS-
BILE-INTLK, indicator
light (P, fig. 88) remains
illuminated, '

Removes all power to the
radar equipment in the
trailer-mounted tracking
station,

Warning: Make certain
that the trailer-mounted
tracking station power gen.
erator is turned off before
disconnecting any external
power cables. Volinges
DANGEROUS TO LIFE
are present in thede cables
when the generator is oper-
ating.

88

88
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a. “Operate” to “Low Voltage”. To transfer
the target tracking radar system from the

CONFIDENTIA

123 (U). Deenergizing Target Tracking

Radar System
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Table XIX (). Deenerpizing—*"Operate’’ to “Low Vollage”—Target Tracking Radar System

“operate” to “low voltage” condition, perform
the steps in table XIX in the sequence given.

Reference
Step Lacation Control Control setting Remarka Figure Key
Trailer mounted
tracking station
Target radar control A3l
console and 34
1 Elevation indicator IMAGE SPAC- NOR 98 )
ING switch
2 | Elevation indicator INTENSITY Fully counter- 98 B
knob clockwise
3 | Elevation indicator SWEEP Fully counter- 98 C
LENGTH clockwise
knob
4 Azimuth indicator IMAGE SPAC- NOR 98 E
ING switch
5 | Azimuth indicator INTENSITY Fully counter- 98 B
knob clockwise
6 § Azimuth indicator SWEEP Fully counter- 98 C
LENGTH clockwise
knob
7 | Range indicator IMAGE SPAC- OFF 93 E
ING switch
8 | Range indicator INTENSITY Fully counter- 93 B
knob clockwise
9 | Range indicator SWEEP Fully counter- 98 C
LENGTH clockwise
knob
10 PPI INTENSITY Fully counter- 100 B
knob clockwise
11 | PPI GAIN knob Fully counter- 100 C
clockwise
12 | Precision indicator INTENSITY Fully counter- 94 A
knob clockwise
13 | Precision indicator GAIN knob Fully counter- 94 B
clockwise
14 | Target track control Azimuth MAN- MAN 96 D
drawer AID-AUTO
switeh
15 | (Deleted)
16 | Target track control SERVOS switch Off (center) 96 R
drawer
17 | Target track control | TEST- NORMAL 96 | J
drawer NORMAL
switch

CONFIDENTIAL

347



T™ 9-1430-250-10

CONFIDENTIAL Modified Handling

Authorized d
Table XIX (U). Deenergizing—*Operate” to “Low Voltage”—Target Tracking Radar System—Continued
Reference
Step Location Control Control setting Remarks Figure Key
18 | Target track control Range MAN- MAN 96 L
drawer AID-AUTO
switch
19 | Target track control RANGE switch NORMAL 96 M
drawer
20 | Target track control Elevation MAN- | MAN 96 A
drawer AID-AUTO
awiteh
21 | Target track control HV SUPPLY START (fully 99 M
power supply knob counterclock-
wise)
22 | Target track control HV SUPPLY- Depress a. The HV SUPPLY-ON 99 K
power supply OFF switch indicator light (J, fig.
99) on the target track
control power supply and
the TARGET-HIGH
VOLTS-ON  indicator
light (T, fig. 88} on the
radar power control panel
(fig. 33) extinguish.
b. The TARGET-HIGH
VOLTS-PREHEAT indi-
cator light (W, fig. 88),
TARGET-HIGH
VOLTS-HOT indieator
light (V, fig. 88), TAR-
GET-HIGH VOLTS-
READY indicator light
(U, fig. 88), and TAR-
GET-INTLE indicator
light (AA, fig. 88) on the
radar power control panel
(fig. 33) and HV SUP-
PLY-READY indicator
light (L, fig. 99) on the
target track control power
supply (fig. 34) illumi-
nate.
23 |Target track control AGC-MANUAL | AGC 59 D
power supply switch
24 |Target track control IND HV switch OFF The IND-HV indicator 99 G
power supply light (F, fig. 99} ex-
tinguishes,
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b. “Low Voltage” to “Shutdown”. To irans- “low voltage” to “shutdown” condition, per-
fer the target tracking radar system from the form the steps in table XX in the sequence
given,

Table XX (U). Deenergizing—"'Low Voltage” to “Shutdown”—Target Tracking Radar System

Referance

Step Location Control Control asetting Remarka Figure Keay

Trailer mounted
tracking station

Radar power supply A3l
group and 33

1 Radar power control TARGET- OFF ¢a. TARGET-PLATE 88 Y

panel PLATE VOLTS-READY  indi-

VOLTS cator light (Z, fig. 88)

switch iliuminates.

b. TARGET-PLATE
VOLTS-0ON indicator
light (X, fig. 88), TAR-
GET-HIGH VOLTS-
READY indicator light
{U, fig. 88) on the radar
power control panel, and
HV SUPPLY-READY
indicator light (L, fig. 99)
on the target track con-
trol power supply (fig.
34) extinguish,

2 | Radar power control TARGET Off (down) TARGET-HIGH, VOLTS- 88 3
panel POWER PREHEAT indica-
switch tor light (W, fig. 88),
TARGET-PLATE
VOLTS-READY indica-
tor light (Z, fig. 88), and
TARGET-HIGH
VOLTS-HOT indicator
light (V, fig. 88) extin-
guish. TARGET-
INTLK indicator light
(AA, fig. 88) remains il-
luminated.

3 | Radar power control MAIN POWER | Of (down) Removes all power to the 88 R
panel switch Note, This awitch radar equipment in the

ghould be left in the - .
ON position 1 the trailer mounted tracking

miesite tracking radar station.

aystem is energized Warning: Voltages
and ig to remain ener- | BDANGEROUS TO LIFE
gized. are present when the main
power gource ia energized.
Deenergize main power
source hefore disconnec-
ting external power cables.

CONFIDENTIAL 349



T™ 9-1430-250-10

124 (V). Deenergizing the Multichannel
Data Recorder

The multichannel data recorder (fig. 23) is
deenergized by one of three methods as de-
scribed in ¢ through ¢ below, depending upon
the method used in energizing the recorder.

a. Deenergizing Procedure When the Multi-
channel Data Recorder Has Been Energized by
the Signal-Recording Method. The multichan-
nel data recorder automatically ceases opera-
tion when the equipment status switch (U, 1,
fig. 78) on the tactical control-indicator (fig.
24) is set to any position other than RED, or
if a target has not been designated, or the
designated target is abandoned. When the
MAIN POWER switch (GG, fig. 70) is set to
the off (down) position the multichannel data
recorder is completely deenergized,

Note. Do not turn off main power if the target
tracking, missile tracking, or acquisition radar systems
or computer system is energized and is to remain
energized.

b. Deenergizing Procedure When the Multi-
channel Data Recorder Has Been Energized by
the Alternate Signal-Recording Method. The
multichannel data recorder (fig. 23) is deener-
gized when the OPERATE-TEST switch (N,
fig. 72) on the multichannel data recorder is
set to OPERATE provided the equipment
status switch (U, 1, figz. 78) on the tactical
control-indicator (fig. 24) is set to any position
other than RED, if a target has not been desig-
nated or the designated target is abandoned.
When the MAIN POWER switch (GG, fig. 70)
on the acquisition power control panel (fig. 19)
is set to the off (doéwn) position, the multi-
channel data recorder is completely deener-
gized. .

Note. Do not turn off main power if the target
tracking, missile tracking, or acquisition radar systems
or computer systemn is energized and is to remain
energized.

¢. Deenergizing Procedure When the Multi-
channel Data Recorder Has Been Energized by

the Test Method.
(1) To deenergize the multichannel data

350
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recorder, perform the procedures in
(a) through (c) below in the sequence
given.
(a) Turn shutter knob (M, fig. 72)
fully clockwise.
(b) Bet RECORD-VIEW switch (K,
_fig. 72) to RECORD.
(c¢) Set OPERATE-TEST switch (N,
fig. 72) to OPERATE.

(2) To completely deenergize the multi- [
channel data recorder, set the MAIN
POWER switch (GG, fig. 70) to the
off (down) position.

125 (U). Deenergizing the Computer System

a. “Operate” to “Computer Standbdy”. To
blace the computer system in the “computer
standby” condition, perform steps (1) and (2)
below in the sequence given.

(1) Set the plotting board condition
switch (G, 2, fig. 78) on the tactical
control-indicator (fig. 24) to STAND-
BY.

(2) Set COMPUTER CONDITION switeh
(PP, fig. 84) on the computer control-
panel (fig. 28) to STANDBY,

b. “Computer Standby” to “Shutdown”. To
place the comppter system in the “shutdown”
condition, perform steps (1) through (4) be-
low in the sequence given.

(1) Set SERVO DC switch (V, fig. 83) on
the computer power control panel
(fig. 27) to the off (down) position,
Set PLATE VOLTS switeh (X, fig.
83) on the computer power control
panel (fig. 27) to the off (down)
position.

Set COMPUTER POWER switch (Z,
fig. 83) on the computer power con-
trol panel to OFF.

Note. Do not turn off main power if the
target tracking, missile tracking, or acquisi-
tion radar systems, or the multichannel data
recorder is energized and is to remain ener-
gized,

Set the MAIN POWER switeh (GG,
fig. 70) on the acquisition power con-
trol panel (fig. 19) to the off (down)
position,

(2)

(3)

4)

CONFIDENTIAL



CONFIDENTIAL ™

dified Handling

c7 Authorized ™ 9-1430-250-10
Warning: Voltages DANGER. 126 (U). Deenergizing the Acquisition
OUS TO LIFE are present when the Radar System
main power source is energized. De- a. "“Operate” to “"Low Voltage”. To transfer
energize before disconnecting external the"acqul‘mtlon radar systerp.from the Horer-
cakilo ate” to “low voltage” condition, perform the
] steps in table XXI in the sequence given.
Table XXI (CMHA)., Deenergizing—""Operate’’ fo “'Low Voltuge”— Acquisition Radar System
Reference
Step Location Control Control setting Remarks Figure Key
Trailer mounted
director station
Battery control con- A, 18
sole and 24
1 FPI EXPANSION OFF 20 E
switch
PPl SYMBOLS switch| OFF 80 F
PPI RANGE switch | 250,000 80 G
PPI GAIN knob Fully counter- 80 C
clockwise
5 | PP1 INTENSITY Fully eounter- 80 B
knob clockwise
51| PP1 SYMBOL Fully counter- 80 J
INTENSITY clockwise
knob
6 | Precision indicator GAIN knob Fully counter- 81 B
clockwise
7 | Precision indicator INTENSITY Fully counter- 81 A
knob clockwise
8 | Acquisition control- MAGNETRON | START (fully 82 QQ
indicator HYV knob counterclock-
wise)
9 | Acquisition control- MAGNETRON- | Depress a. The MAGNETRON- 82 NN
indicator OFF switch ON indiecator light (MM,
fig. 82) extinguishes and
the MAGNETRON-
READY indicator light
{PP, fig. 82) illuminates.
351
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Table XXI (CMHA). Deenergizing—"'Operate” to “Low Voltage”—Acquisition Radar System—Continued

Relerence

Step Location Control Control estting Remarks Figure Kay

9 5. Removes high voltage
from the acquisition
transmitter system.

¢, The HIGH VOLTS-ON
indicator light (Y, fig, 70)
on the acquisition power
econtrol panel (fig. 19)
extinguishes, and the fol-
lowing indieator lights on
the acquisition power
control panel illuminate,
(1) HIGH VOLTS-PRE-

HEAT indicator light
{BE, fig. 70).

{2y HIGH VOLTS-HOT
indicator light (AA, fig.
70).

3y HIGH VOLTS
READY indicator light
(Z, fig. T0).

4) INTLK indicator
light (LL, fig. 70}.

l 10 | Acquisition control- IND HV switeh OFF The IND HV-ON indicator 82 JJ
indicator light (KK, fig. 82) extin-
guishes,

B 11 | Acquisition control- | ANTENNA- OFF 82 { M
indicator AZIMUTH
RPM switch

l 12 | Acquisition control- ANTENNA- Off (center} 82 P
indicator ELEVATION
scan switeh

b. “Low Voltage” to “Shutdown”. To trans- voltage” to “shutdown” condition, perform
fer the acquisition radar system from the “low  the steps in table XXII in the sequence given.

Table XXII (U). Deenergizing—"Low Vollage” to “Shutdown”—Acquisition Radar System

Reference
Step Location « Cantrol Control setting Rermarks Figure Key
Trailer mounted
direetor station
Director station A, 18
group and 19
1 | Acquisition power PLATE VOLTS | OFF a. Removes plate voltage 70 J
control panel switch from the acquisition
radar system.
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Table XXII (U). Deenergizing—"Low Voltage” to **Shutdown’— Acquisition Radar System— Continued
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Authorized

TM 9-1430-250-10

Step

Location

Control

Coentrol setting

Remarka

Reference

Figure

Key

Acquisition power
control panel

Aequisition power
control panel

Acquisition power
control panel

TRACK
TRANS-
MITTER
FILAMENTS
switeh

ACQUISITION
POWER
switch

MAIN POWER
switch

Off (downm)

Off (down)

Of (dowm)

Nute. This awiteh
should be lelt in the
on (up) position if the
computer system or
either tracking radar
ayaterm s emergized

and is to remain ener-

gized.

b. PLATE VOLTS-ON in-
dicator light (HH, fig.
70} on the acquisition
power control panel and
AFC-HUNT indicator
light (D, fig. 82) on the
acquisition control-indi-
eator (fig. 24) extinguish.

¢. PLATE VOLTS-READY
indicator light (KK, fig.
70) illuminates.

d. HIGH VOLTS-READY
indicator light (Z, fig. 70)
on the acquisition power
control panel and MAG-
NETRON-READY indi-
cator light (PP, fig. 82)
on the acquisition con-
trol-indicator {fig. 24)
extinguish.

Warning: Yoltages
DANGEROUS TO LIFE
are present when the main
power source is energized.
Deenergize main power
source before disconnec
ting external power cables.

70

70

70

DD

GG
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CHAPTER 7 (CMHA)
OPERATOR'S MAINTENANCE

Section | (U). OPERATOR'S TOOLS, EQUIPMENT, AND REPAIR PARTS

Reference publications for the tools, equipment, and repair parts issued to the using organ-
ization are listed in appendix II. Basic issue items for first echelon maintenance are listed in ap—l
pendix III.

Section Il (U). OPERATOR’S SERVICE INFORMATION

Note. All procedures given in this section are to be performed with the equipment in a power-off condition.

127. (U). Plotting Board Service Information window panels of each plotting board.
a. Recorder Pen Installation Procedure, Press SRR 6 plate.(ﬁg. 133) against
pen carrier and slide recorder pen

Note. When not in use, or during travel, the re- pivots out of slots of pen carrier.

corder pens are stored in the recorder pen holder (fig.

132) secured behind the altitude plotting board (fig. {2} Remove knurled cap from recorder
24) in the battery control conscle. The altitude plot- pen and pour out ink.

ting board and the horizontal plotting board each re- -

quire one left {L) and one right (R) recorder pen. (3) Insert one strand of cleaning brush

7606025 through tubing and meove
back and forth several times to clean
recorder pen. Scak recorder pen in
clear water or alcohol to dissolve any
clogged ink,

(1) Pull out altitude plotting board re-
lease handle (fig. 24) and swing open
altitude plotting board. Remove four
recorder pens (fig. 132) from recorder

pen holder and cloge altitude plotting
board. (4) Store recorder pen, when not in use,

(2) Install one recorder pen stamped R in recorder pen holder (fig. 132).

on the right recorder pen arm of each ¢. Filling Recorder Pens With Ink.
plotting board as prescribed in (a) {1) Remove knurled cap (fig. 133) on ink
and (b) below. reservoir of the recorder pen. Fill
(e} Press window release pushbuttons reservoir with green plotting board
(C, fig. 74, and F, fig. 75) and open ink 7601175, using battery filler
window panel of each plotting syringe 7601751, Replace knurled cap.
board, (2) Start flow of ink in the tubing of
(b) Press pressure plate (fiz. 133) recorder pen, when necessary, by
against pen carrier and slide pivots using pen filler 7601752. To start flow
on recorder pen into slots on pen of ink, press bulb (fig. 134) on pen
carrier. filler, insert end of tubing into small

hole near end of pen filier, and re-

(3) Install one recorder pen stamped L on lease bulb to draw ink through tubing.

the left recorder pen arm of each plot- p ) .
ting board as prescribed in (2) above. d. Replacing Plotting Board Recording
Paper,

4) Fill pens with ink as prescribed in ¢
e p % {1) Pull on knobs (fig. 135) to open paper

below. _ access slot cover, Pull out and dis-
b. Recorder Pen Removal and Cleaning Pro- card remaining recording paper. Pull
cedure. out altitude or horizontal plotting
{1) Press window release pushbuttons board release handle (fiz. 24) and

(C, fig. 74, and F, fig. 75) and open open hinged plotting board.

CONFIDENTIAL e
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RA PD 416865

Figure 182 (U}, Botlery-control console—partial internal view.
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(2)

(3)

(4)

(5}

(6)

Figure 133 (U). Installing or removing recorder pen.

Loosen lock (fig. 136) and swing down
roller support. Remove and discard
cardboard cylinder.

Obtain roll of recording paper 8008687
for altitude plotting board, or 7606013
for horizontal plotting board,

.Blip end of roll onto roller holder so

that roll of recording paper unwinds
in a counterclockwise direction as
viewed from the top. Position roll
vertically and swing roller support
into lower end of roll. Secure roller
support in place with lock.

Release locknut and loosen roller knob
if new roll of recording paper is too
long to fit into position. After roller
support is fastened in place, tighten
roller knob to provide slight drag as
roll of recording paper is unwound.
Tighten locknut.

Unroll recording paper and carefully

thread paper across front of plotting
surface.

CONFIDENTIAL

{7)

(8)

(1)

Note. Fold one corner of paper to a point
to facilitate threading.
Push thumbserew (fig. 137) to right
to release roller shafts, Insert end of
recording paper between roller shafts
and through paper access slot {(fig.
135). Press thumbserew (fig. 137T)
down and to the left to lock roller
shafts against recording paper. Pull
recording paper through paper access
slot (fig. 135) until folded portion ex-
tends six inches outside slot.
Close plotting board and make cer-
tain it is latched. Close paper access
slot cover over free end of recording
paper. Tear off excess paper.

128 (U). Multichannel Data Recorder Serv-

ice Infermation

a. Loading Recording Paper Into the Cylin-
drical Supply Drum.

Obtain cylindrical supply drum (fig.
23) from the upper left compartment

357
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358

(2)

(3)

(4)

(5)

of the recorder group. Press drum-
locking lateh (C, fig. 138) toward hub
of drum and pull felt lips apart to
open cylindrical supply drum (A, fig.
138).

Remove and discard any recording
paper remaining in the drum. Remove
gpool (A, fig. 138) from inside the
drum.

Caution: The recording paper is
light sensitive; therefore, the loading
procedure must be performed in very
subdued light or in a darkroom with
an approved safe light. Make certain
the black lights are off, or the record-
ing paper may become fogged and
rendered unusable.

Obtain package of recording paper
8175352 and remove paper from
package, Insert spool (B, fig. 138)
through center of roll of recording
paper.

Install spool loaded with recording
paper into drum so that paper un-
rolls forward from top of drum when
drum is viewed with drum-locking
latch (B, fig. 138) on right. This
insures that emulsion on recording
paper is in proper position when
loaded drum is placed in multichannel
data recorder.

Pull approximately 6 inches of re-
cording paper (C, fig. 138) out of
drum. Rotate inner shell until felt
lips are clesed. To insure a light-
tight seal, make certain felt lips are
securely closed and drum-locking latch
is locked.

CONFIDENTIAL Medfid Hooding &

b. Loading and Unloading the Multichannel
Data Recorder.
(1) Access procedure.
() Open doors of upper left and upper

right compartment (fig. 22) of the
recorder group.

(b) Pull down release buttons (P, fig.

72) and open door of cylindrical
takeup access.

(¢) Push latches (fig. 139) towards cen-

ter of recorder to release cylin-
drical supply drum access door.
When latches release, lift door until
retaining arm (fig. 140) locks door
open.

(2) Removal of loaded takeup drum.

Caution: Before removing takeup
drum containing record, the recorder
should remain energized (par, 107) 5
minutes. This insures that the record
iz in the cylindrical takeup drum.

(¢) Push knife (fig. 141) from right

to left to cut recording paper. The
knife is spring-loaded and auto-
matically returns to its original
position when released.

(b) Place finger in notch (fig. 142) on

each end of takeup drum and pull
drum out of recorder.

(¢) Wrap recording paper around take-

up drum,

Caution: Do not open cylin-
drical takeup drum because expos-
ure to light destroys any record on
recording paper.

(d) Forward takeup drum for photo-

graphic processing of record.

(3) Removal of cylindrical supply drum.

CONFIDENTIAL
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Figure 1384. Using pen filler.
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15 December 1958

Figure 185. Recording paper exiending lhrough paper tceess slot.
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Figure 136. Insitalling or remowing recording paper.
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Threading recording paper between roller shafts.
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Figure 138, Loading recording paper info cylindrical supply drum.
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(¢) Place finger in notch {fig. 143) on each
side of cylindrical supply drum and
lift drum out of recorder.

(b) Store empty supply drum in upper left
compartment (fig. 22) of recorder
group.

(4) Installation of loaded eylindrical supply
drum.

(e) Check that approximately 6 inches of
recording paper protrudes from supply
drum as a leader.

(6) Grasp supply drum (fig. 143) by
notches on each end of drum. Insert
drum into recorder, engaging upper
guide pins on each end of drum in
recess In plates on each side of re-
corder. Emulsion side of protruding
recording paper should face toward
inside of recorder. This is indicated

CONFIDENTIAL Medified Handling

Authorized 15 December 1958
by free end of recording paper curling
away from the operator.

(5) Installation of eylindrical takeup drum.

(a) Obtain empty cylindrical takeup drum
from upper left compartment (fig. 22)
of the recorder group.

{(b) Operate drum-locking latch (fig. 144)
on right end of empty takeup drum
and pull felt lips fully apart to open
cylindrical takeup drum.

(¢) Grasp open takeup drum by notches
on each end of drum and insert drum
into recorder.

(6) Threading the recording paper.

(@) Pull down recording paper (fig. 140)
until it overlaps spool from front to
back in eylindrical takeup drum.

(6) Press clamp over recording paper and
takeup drum spool to retain paper on
spool.

LATCH CYLINDRICAL SUPPLY LATCH
DRUM ACCESS DOOR

< 2 B,

5 S

AETRA

TN A

CYLINDRICAL TAKEUP
DRUM ACCESS DOOR

RA PD 417319

Figure 189.  Multichannel data recorder, purtial view, cylindrical takeup drum access door open.
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’ CYLINDRICAL CYLINDRICAL :
SUPPLY DRUM SUPPLY BRUM :
ACCESS DOOR P

-

\ e e T —

e e T

CYLINDRICAL CLAMP RECORDING
~ TAKEUP DRUM PAPER RA PD 417320

Figure 140. Multichannel data recorder, partial view, loaded. 365
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Figure 141,

366

CYLINDRICAL SUPPLY 9 v

~ammmmm ORUM ACCESS DOOR

RA PD 417321

Multichanne! dota recorder, partial view, cutting of recording paper.
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CYLINDRICAL - ® =
TAKEUP DRUM P
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RA PD 415031
Figure 148. Removing cylindrical lakeup drum. 367
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: Al : [ 4
St CYLINDRICAL
UPPER UIDE PN SUF'PLY DRUM G
o o Sl agyn v
> Mfa_mu,---__!—m_-_%;—g\\‘:
/i

|

NOTCHETS
||

LOWER | B Sy
GUIDE_PiN[RS
i
]

RA PD 417322

Figure 143. Removing and installing cylindrical supply drum.

368

CONFIDENTIAL



15 December 1958 co NF|DENTIAL MOd,if::ll-.otg::j"ng ™ 9-1430-250-10

{c} Close takeup drum. Make certain (a) Set OPERATE-TEST switch (N, fig.
drum-locking latch (fig. 144) snaps 72) to TEST.
closed and felt lips lock together. {b) Set RECORD-VIEW switch (K, fig.
(d) Press on lower portion of retaining 72) to RECORD.
arm (fig. 140) and pull cylindrical (¢} Open cylindrical takeup drum access
supply drum access door down to door (fig. 139) approximately 1 inch
close. and feel recording paper to determine
{e} Close cylindrical takeup drum access if it is feeding into takeuwp drum.
door. Make certain door locks. Using flashlight, check that right end
{(f} Manually set film footage counter (R, of takeup drum spindle is turning.
fig. 72) to indicate number of feet {d} Close takeup drum access door.
of recording paper in cylindrical supply (e) Allow recording paper to feed for
drum {(fig. 140). There are 200 feet approximately 30 seconds,
of recording paper in a complete roll. {f} Set OPERATE-TEST switch (N, fig.
(7) Checking action of cylindrical takeup drum. 72} to OPERATE.

FELT LIP NOTCH
DRUM LOCKING GUIDE
LATCH

PIN

FELT LiP
GUIDE PIN

RA PD 415033

Figure 144, Opening cylindrical takeup drum.

CONFIDENTIAL e



TM 9-1430-250-10

128,1 Héating Equipment Service In-

formation

a, Loosen the four knurled knobs
securing the two storage battery mount-
ing frames in the lower right compart-
ment of the heating equipment cabinet,

b. Extend the storage battery mount-
mg frames forward as required to per-
mit performance of the procedures given
in (1) through (7) below,

370

1)

)

(3)

Inspect storage battery termi-
nals, cables, hold down brack-
ets, shelves and compartment
for corrosion, Clean and neu-
tralize all affected areas with
a baking soda solution, Apply
vaseline to the storage battery
terminals and connectors,
Remove filler plug for eachcell
of the storage battery under in-
spection, Observe that the elec-
trolyte of each cell covers the
top of each cell plate by three-
sixteenths of an inch. Add dis-
tilled water as required until
the electrolyte of each cell is
at the specified level,

Turn on battery charger by set-
ting the MAIN POWER switch
(GG, fig. 70) on the front of
the acquisition power control
panel (fig. 19 to ON, Observe
that the AMMETER (F, figs,
69,2 and 69.3) indicates between
8 and 10 amperes for fully dis-
charged batteries, between 1 and
8 amperes for partially dis-
charged storage batteries, or
less than 1 ampere for fully
charged storage batteries, If
the storage batteries are not
fully - charged, allow battery
charger to restore them to a
fully charged condition, Observe
that each cell of the storage
batteries does not gas exces-
sively when fully charged.

(4)

i Hand!i
CONFIDENTIAL Modified Handiing -

Note, The sélenium rectifier
of the battery charger may be
connected to terminal 18, 19; or
20 (normal, medium, or high
output) of terminal board E2 on
the left side rear- of the upper
right compartment in the heating
cabinet, Under practically all
conditions, the selenium recti-
fier should be connected to ter-
minal 18 for the correct bat-
tery charger output to restore
and maintain the storage bat-
teries in a fully charged condi-
tion, However, an aging recti-
fier, aging storage batteries,
or a frigid climate may require
that terminal 19 or 20'be used
to obtain ahigher battery charg-
er output as a temporary mea-
sure to restore and maintain
the storage batteries in a fully
charged condition, If the bat-
tery charger output is too high,
the storage batteries over-
charge and the cells gas ex-
cessively,

Measure the specific gravity of
each cell of the storage bat-
teries using a hydrometer, The
specific gravity of each cell of
new storage batteries should be
1300.

Note. ‘An incorrect specific
gravity indication may be mea-
sured for a cell in which dis-
tilled water was added in step
{2) above and the cell was not
permitted to gas afterwards,
If this condition exists, allow
the battery charger to continue
to operate until the cell to
which distilled water was added
gasses, and repeat the specific
gravity test,

CONFIDENTIAL
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{B) Set the MAIN POWER switch (GG, partment. Tighten the four knurled
fig. 70) on the front panel of the ac- knobs of the storage battery mount-
ing frames,

quisition power control panel to OFF.
(6) Replace filler plug of each cell of the 1282 (V). Elevation, Azimuth, or Range In-

storage batteries. dicator Service Information—
(7) Depress the release levers under the Systems 1202 and Above
storage battery mounting frames and a. Remove the cover (fig. 144.1) from the

slide the storage battery mounting lock plates (fig. 144.1) of the indicator dial
frames in the storage battery com- on the elevation, azimuth, or range indicator

:
5
|

FIBER WASHER :
—o005548 COVER

9005550

%

LOCK PLATE () L7
9005567 |

RUBBER GASKET
—9005570

WINDOW
—2140779

ORD G1778%

Figure 144.1 (U). Elevation, azimuth, or range indicator—indicator diel window
disassembled—systoms 1202 and above. (U).

CONFIDENTIAL 370.1
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front panel by rotating the cover counterclock-
wise. Collect the fiber washer, plastic window,
and rubber gasket.

b. Clean the plastic window with water and
dry with a lint-free cloth. .

Section Wl (U).

129 (U). Replacement of Fuses and Lamps

Note. The key numbers shown in parentheses in o
and b below refer to figure 145.

a. Tyvpical Replacement of Front Panel
Fuses.

(1) Press down on bayonet-type cap (fig.
145) and rotate one-guarter turn
counterclockwise or unscrew screw-
type cap.

(2) Remove cap and defective fuse from
fuseholder body.

(3) Remove defective fuse from cap and
insert new fuse of correct rating.

INDICATCR
LIGHT BODY

LAMP |

FUSE HOLDER BODY

SCREW CAP

BAYONET CAP

| Figure 145. (U) Front panel lamps and fuses—typicel ezploded view. ).

CONFIDENTIAL
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¢. Position the fiber washer, plastic window,
and rubber gasket in the cover in the sequence
shown in figure 144.1. Secure the assembled
parts to the lock plates by rotating the cover
clockwise on the lock plates.

€12

CORRECTIVE MAINTENANCE

(4) Install fuse and cap in fuseholder
body.

b. Typical Replacement of Front Panel
Lamps.

(1) Unscrew lens (fig. 145) from indica-
tor light body.

(2) Press down on bayonet type base lamp
and rotate one-quarter turn counter-
clockwise, or unscrew screw type base
lamp to remove defective lamp from
socket.

(3) Install new lamp of correct rating.

(4) Install lens.

130 (U). (Deleted)

FUSE HOLDER BODY

ORD G83441]

Next numbered page is L29
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CHAPTER 8 (U)

DESTRUCTION OF MATERIEL TO PREVENT ENEMY USE

131 (V). General

a. Destruction of the radar course directing
central, when subjeect to capture or abandon-
ment in the combat zone, will be undertaken
by the using arm only when, in the judgment
of the unit commander concerned, such action
is necessary in accordance with orders of, or
policy established by, the army commander.

b. The information which follows is for guid-
ance only. Certain of the procedures outlined
require the use of explosives and incendiary
grenades which normally may not be author-
ized items of issue to the using organization.
The issue of these and related materials, and
the condition under which destruction will be
effected, are command decisions in each case,
according to the tactical situation. Of the
several means of destruction, those most gen-
erally applicable are:

Mechanieal........ Requires axe, pick mattock, sledge,
erowbar, or similar implement.

Burning.............Requires gasoline, oil, incendiary gre-
nades, or other flammables, or welding
or cutting torch.

Demolition....... Requires suitable explosives or am-
munition,

Gunfire . __.. _.Includes artillery, machine guns, rifles
using rifle grenades, and launchers
using antitank rockets. Under some
circumstances hand grenades may he
used,

In general, destruction of essential parts,
followed by burning will usually be sufficient
to render the materiel useless. Selection of
the particular method of destruction requires
imagination and resourcefulness in the utiliza-
tion of the facilities at hand under the existing
conditions. Time ig usually eritical.

¢. If destruction to prevent enemy use is re-
sorted to, the materiel must be so badly dam-
aged that it cannot be restored to a usable
condition in the combat zone, either by repair
or by cannibalization., Adequate destruction
requires that all parts essential to the operation
of the materiel, including essential spare parts,
be destroyed or damaged beyond repair. For

components with security classification, com-
plete destruction beyond identifiability is re-
quired. However, when lack of time and per-
sonnel prevents destruction of all parts, prior-
ity is given to the destruction of those parts
having a security classification and those parts
most difficult to replace. Equally important,
the same essential parts must be destroyed on
all like materiel so that the enemy cannot con-
struct one complete unit from several damaged
ones.

d. If destruction by demolition or gunfire is

directed, due consideration should be given to:

(1) Selection of a point of destruction

that will cause the greatest obstruc-

tion to enemy movement and also pre-

vent hazard to friendly troops from

fragments or richocheting projectiles

which may occur incidental to the de-
struction.

(2) Observance of appropriate safety pre-
cautions.

132 (U). Destruction of the Radar Course
Directing Central

a. General. The methods of destruction con-
tained herein cover the equipment of the radar
course directing central. Ordinarily, the equip-
ment will be destroyed with its trailer or under-
carriage (if mounted thereon) as a complete
unit. If time, personnel, and materials are
limited, priority shall be given to the destruc-
tion of the equipment since sufficient concur-
rent damage will be incurred by the trailers
and undercarriages to render them useless.

b, Tactical Publications. All technical pub-
lications, schematics, and other flammable ma-
terial must be completely burned,

Warning: All electrical items should be
completely disconnected from sources of elec-
trical energy to preclude injury to personnel
from contact with high-voltage conductors or
capacitors holding dangerous potentials or
from premature deionation of explosives when
destruction is {0 be accomplished by demolition.

429
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In addition, capacitors should be discharged and
grounded prior to destruction of the materiel by
any method other than gunfire,

133(VU). Method No. 1—By Burning
4. Open all doors, drawers, and cabinets on the
equipment.

b. Using an axe, pick mattock, sledge, or other
heavy implement, smash beyond recognition the
vital elements only of all the equipment listed in
paragraph 135« through g. Since smashing will be
followed by burning, it is not essential to perform
all of the smashing recommended in paragraph
135.

¢. Place large quantities of combustible such as
rags, paper, or wood in all units of the equipment.
Pour gasoline or oil over the combustible and the
equipment,

d. ignite by means of an incendiary grenade fired
from a safe distance, by a burst from a flame throw-
er, a combustible train of suitable length, or other
appropriate means, Take cover immediately. A hot
fire is required to render the materiel useless.

Caution: When igniting gasoline, due consider-
ation shouvld be given to the highly flammahle
noture of gasoline and its vapor. Carelessness in
its use may resvlt in painful burns.

Elapsed time: about 15 minutes.

134 (U). Method No. 2—By Demolition

4. Planning for simultaneous detonation, prepare
35 demolition charges, using 1-pound TNT blocks
or equivalent together with the necessary detonat-
ing cord to make up the required charges.

a.l, Place test equipment and spare components
and assemblies in an available storage cabinet or in
a location where destruction is assured.

dified Handling
Authorized

cto

b. Place the charges for each piece of equipment

as indicated below:

Equipment

Size of
charge

pounds)

Placement of charge

Acquisition antenna-
receiver-transmitter
group.

Target ttack or mis-
sile track antenna-
receiver-transmitter
group.

Trailer mounted
director station.

Trailer mounted
tracking station

CONFIDENTIAL
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Place within antenna
pedestal.

Place within receiver
tratismitter.

Place within modulator.

Place adjacent to IFF
control box.

Place on receiver-trans-
mitter.

Fasten 1o antenna by
means of tape or cord.

Place on left trunnion of
pedestal,

Place on right trennion
of pedestal,

Place on pedestal base.

Place within computer
amplifier-relay group.

Place within servo
computer assembly.

Place within computer
power supply group.

Place within battery
control console.

Place within recorder
group.

Place within director
station group.

Place within personnel
heater,

Target data processing
unit.

Place within battery con-
trol interconnecting
box.

Place within missile
radar control console.

Place within radar set
group.

Place within target
radar control console.

Place within radar
power supply group.

Place within equipment
cooling cabinet.

Place within personnel
heatet,
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Bize of
Equipment ch(gge Placement of charge
pounds)
Electronic shop.______ 2 | Place within personnel
heater.

1 | Place a l-pound charge
within each storage
cabinet (six),

Engine generator . ____ 2 | Place on main generator.

3 | Place on left side of
engine,

3 | Place on right side of
engine.

Antenna and mast 1 | Place on the radar teat
group and radar set, adjacent to the
teat set. mast,

¢. Connect the charges for simultaneous detona-
tion with detonating cord.

d. Provide for dual priming to minimize the
posgibility of a misfire.

e. Detonate the charges. For complete details
on the use of demolition materials and methods
of priming and detonating demolition charges,
refer to FM 5-25. Treining and careful planning
are essential. The danger zone is approximately
500 yards. Elapsed time: about 20 minutes.

135. Method No. 3-~By Mechanical Means

Using an axe, pick mattock, sledge, erowbar, or
other heavy implement, smash thoroughly elec-
tronic and mechanical elements of the equipment
listed in ¢ through ¢ below. Priority must always
be given to the vital elements with the highest
security classification.

a. Acquisilion Anlenna-Receiver- Transmitter
Group. Modulator, receiver-transmitter, antenna,
antenna pedestal, hydraulic control unit, wave-
guide on the antenna, and pedestal legs.

TM 9-1430-250-10

b. Target Track or Missile Track Antenne-
Receiver-Transmitter Group. Receiver-transmitter,
antenna pedestal, antenna, azimuth drive equip-
ment enclosure, and antenna levels.

¢. Trailer-Mounted Director Station. Computer
amplifier, computér servo, computer power sup-
ply, battery control console, acquisttion radar
assembly, event recorder and switchboard, early:
warning plotting board, equipment cooling mechs-
nism, and heating and ventilating assembly.

d. Trailer-Mounted Tracking Station. Target
console assembly, missile console assembly, radar
range and receiver assembly, radar power cabinet
assembly, equipment cooling mechanism, and
heating and ventilating assembly.

e. Electronic Shop. The repair parts and tools
in the cabinets, personnel heater.

[. Engine Generator. Main generator, exciter
generator, ‘engine block, cylinder head, engine
controls and instruments, generator controls and
instruments, and fuel tank,

g. Antenna and Mast Group. Radar test set,
stay wires, mast, RF waveguide, and RF horn
asgembly,

136. Method No. 4—By Gunfire

If appropriate weapons are available, destroy
all equipment of the radar course directing central
by gunfire, using artillery, rifles using rifle
grenades, or rocket launchers using high-explosive
rockets. Fire on the radar course directing
central, aiming at all portions of the equipment to
assure complete destruction of the major units
within. Although one well-placed direct hit may
render a piece of equipment useless, several hits
are usually required for complete destruction.

Caution: Firing artillery at ranges of 500
yards or less should be from cover. Firing rifle
grenade or high-explosive rockets should be from
cover.

43
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CHAPTER 9 (V)
[ EQUIPMENT SERVICEABIUTY CRITERIA

137 (U). General

This chapter contains the equipment service-
ability criteria for the NIKE-HERCULES
Radar Course Directing Central. Equipment
serviceability criteria are furnished to users to
enable them to determine if their equipment
can perform its primary mission. The com-
mander is required to evaluate the eguipment
using these criteria. As a result of this evalua-
tion, he will rate the equipment in one of two
categories:

a. Green. Combat equipment free of any
condition limiting the reliable performance of
its primary mission.

b. Red. Combat equipment unable to per-

CONFIDENTIAL

form its primary mission immediately or equip-
ment which is unreliable.

138 (V). Evaluating

Evaluation of the NIKE-HERCULES Radar
Course Directing Central is determined by user
personnel while performing the operational
check procedures contained in TM 9-1430-250-
12, TM 9-1430-251-12, and TM 9-1430-252-
12 2.

139 (U). Recording

Record the results of the evaluation on DA
Form 2404 in accordance with the instructions
contained in TM 38-750 and AR 750-10.

432.1
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APPENDIX | (U)

REFERENCES

1 (U). Publications Indexes

The following indexes should be consulted frequently for latest changes or revisions of references
given in this appendix and for new publications relating to materiel covered in this manual.

Index of Army Motion Pictures, Film Strips, Slides and Phono Recordings DA Pam 108-1
Index of Administrative Publications................._.. DA Pam 310-1
Tndex of Blank Forms...........ccovrrerrervemssiiecenanese s DA Pam 310-2
Index of Graphie Training Aids and Devices..... DA Pam 310-5
Index of Ordnance Corps Supply Manuals.... DA Pam 319-29
Index of Tables of Organizations and Equipment, Tables of Organizations, Type Tables of

Distribution, and Tables of Allowances DA Pam 310-7
Index of Technical Manuals, Technical Bulletins, Supply Bulletl;ns, Lubrication Orders, and

Modification Work Orders.... DA Pam 310-4
Index of Training Publications................ DA Pam 310-3

2 (U). Supply Manuals

The following supply manuals of the Department of the Army Supply Manuals pertain to thisI
materiel;

a. Destruction To Prevent Enemy Use.

Ammunition Explosives, Bulk Propellants, and Explosive Devices...... - 8M 9-5-1376
b. General,
Introduction.. ORD 1

3 (V). Forms
The following forms pertain to this materiel:

DA Form 5-31, Shop Job Order Register

DA Form 9-1, Materiel Inspection Tag

DA Form 9-12, Inspection of Ordnance Equipment

DA Form 9-79, Parts Requisition

DA Form 9-80, Job Order File

DA Form 9-81, Exchange Part or Unit Identification Tag

DA Form 9-110, Guided Missile Component Evaluation Data Report
DA Form 11-3, Shop Tag

DA Form 421, Stock Record Card

DA Form 461-5, Limited Technical Inspection

DA Form 468, Unsatisfactory Equipment Report

DA Form 829, Rejection Memorandum

DA Form 1646, Request for Issue or Turn-In

DA Form 2028, Recommended Changes to DA Technical Manual Parts Lists or Supply Manusl 7, 8, or 9
DD Form 6, Report of Damaged or Improper Shipment

DD Form 250, Materiel Inspection and Receiving Report

DD Form 787, Electronic Failure Report

DD Form 7387-1, Electronic Failure Report—S8ignal Equipment

4 (U). Other Publications

The following explanatory publications contain information pertinent to this materiel and associated
equipment:

a. Camouflage.
Camouflage, Basic Prineiples ... oo oo i s s FM 5-20
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b.  Deconlamination.

Decontamination...

Modified Handliing
Authorized

Defense Against CBR Attack

¢. Destruetion To Prevent Enemy Use.
Demolition Materials............oo.ocooe s e

Explosives and Demolitions

d. General,
Accident Reporting and Records...

Army Safety Poliey

Authorized Abbreviations and Brevity Codes

Dictionary of United States Army Terms
Electronic Failure Report...........

First Aid for Soldiers................. '

Guided Missile Component Evaluation Data Report.......

Military Symbols.. ...
Military Training. ... P

QOrdnance Direct Support Service...

Ordnance General and Depot Support Ser\rlce

Ordnance Major Item and Major Combinations and Pertinent Publications.........
Regulations for Firing Ammunition for Training, Target Practices, and Combat

Report of Malfunctions and Accidents Involving Ammunition and Explosives {(During Training

and Combat)

Special Operation: Northern Operations (Initial Draft) ..
Techniques of Military Instruction.................
Unsatisfactory Equipment Report.... e

e. Operation and Maintenance.

Assembly and Emplacement: Guided Missile Launching Set (NIKE-HERCULES Air Defense

Guided Missile System). ..

Check Procedures: Acquisition Radar System (NIKE-HERCULI
System) (Includes check sheets)

Acqmsmon Radar System (NIKE-HERCULES Air Defense Guided Missile

Check Procedures: Computer System and Data Recorder (NIKE-HERCULES and IMPROVED

NIKE-HERCULES Air Defense Guided Missile System) (Includes check sheets)
Check Procedures: Missile Tracking and Target Tracking Radar Systems and Radar Test Set

T8-84TA/MEW-1 (NIKE-HERCULES Air Defense Guided Missile System) (Includes

check sheets)

Operators and Orpanizational, Field and Depot Maintenance Manual° Trailers and Vehicular
Compartment Heater HD-365/M (9005301) (NIKE-AJAX and NIKE-HERCULES Air

Defense Guided Missile System)

Operators and Organizational Maintenance Manual:

Operators Manual;
Missile System) (Including Elevators)...

Voice Communications Systems (NIKE-
HERCULES and IMPROVED NIKE-HERCULES Air Defense Guided Missile System)..............
Guided Missile Launching Set (NIXE-HERCULES Air Defense Guided

Organizational Maintenance: Checks and Adjustments: Radar Course Directing Central

(NIKE-HERCULES Air Defense Guided Missile System)

Over-all System Description (NIKE-HERCULES Air Defense Guided Missile System)..oovvoveen.....

Cleaning of Ordnance Materiel ...

Engine, Diesel, Cummins Model J15-600......

Heater Cabinet, Duct-Type Vehicle Mounting Heater, Heating and Ventilating Cabinet,

Switchboard Cabinet, Early-Warning Plotting Board T17 and Data Junction Plate

Inspection of Ordnance Materiel in Hands of Troops

Instruction Guide: Ordnance Preservation, Packaging, Storage and Shipping..
Operation and Maintenance of Ordnance Materiel in Extreme Cold

Instruction Guide:
{0° to —65° F.}

Lubrication.............

. Interrogator Set, AN/TPX-20..._...
Maintenance and Care of Hand Toola......._...

Multimeter T8-352/U, T8-3524 /U and T8-352B/U
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TM 3-220
FM 21-40

TM 9-1946
FM 5-25

AR 385-40
AR 385-10
AR 320-50
AR 320-5
AR 700-39
FM 21-11
AR 700-37
FM 21-30
FM 21-5
FM 9-3
FM 9-4
3B 9-1
AR 385-63
AFR 50-13

AR 700-1300-8

.. FM 31-71

FM 21-6
AR T00-33

TM 9-1440-251-10
TM 9-1430-250-12/1

TM 9-1430-251-12

TM 9-1430-252-12/2

TM 9-2330-212-14
TM 9-1400-251-12
TM 9-1440-250-1¢

TM 9-1430-251-20/1
TM 9-1400-250-10/1
TM 9-208-1
TM 5-5432-1

TM 9-6093-12
TM 9-1100
TM 9-1005

TM 9-2855
TM 9-2835
TM 11-1191
TM 9-867
TM 11-5527
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Qperation and Organizational Maintenance: Generator Set, Electric, Portable, Diesel Driven,

Skid Mounted, AC, 45KW, 60 Cycle, Convertible Portable, Diesel Driven, Skid Mounted,

AC, 45KW, 60 Cycle, Convertible to 37.5 KW, 50 Cycle, Winterized, Cummins Model

JSFA-601-45-KW-60/50, Cycles SF-45-D (less engine) ... e 'TM 5-5321-1
Operation and Qrganizational Maintenance: Generator Set Electnc, Port.able, Dleael Dnven.

Skid Mounted, AC, 45 KW, 400 Cycle, Winterized, Cummins Engine Model JSGA-601,

45 KW, 400 Cycle HF-45-D (less engine}._. Freretitey. 0 oo oo B i AR svas e vnnnanienneseios WM B=5329-1
Operator’'s manual: Decoder group AN/TPA-a(U) .......... oo TM 11-5840-202-10
Ordnance Maintenance: Materials Used for Cleaning, Preserving, Abrading, and Cementmg

Ordnance Materiel, and Related Items Including Chemiecals, Lubricants, Indicators, and

Co6 T™ 9-1430-250-10

Hydraulic FIaAB..... ..o cesee et s e scemeeseccnrcrasenn . TM 9-247
Painting Instructions for Field Use.....ooo et = W TM 9-2851
Recognition Signal Simulator SM-104/TPX; Operator's Manual N T B e N TM 11-5840-204-10 '
f.  Tecknical Bulletins. .
Interrogator set AN/TPX-27 and IFF Mark X (SIF) syatem (U) ' wvrenee. TB 11-1191-1
Operation of Signal Equipment at Low Temperatures........... =B e —— - TB 5IG 219
‘Winter Maintenance of Signal Equipment,..__.. - crees e ' T'B SIG 66
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APPENDIX 1l (U)
FIRST ECHELON TOOLS, EQUIPMENT, AND REPAIR PARTS (U) l

The basic issue items for all maintenance and repair operations authorized for the first eche-
lon appear in the following publications.

Operator and Organizational Maintenance: Repair Parts and Special Tool Lists Illus-

tration Supplement for Radar Course Directing Central Antenna-Receiver-Trans-

mitter Group, Acquisition 0A-1601/T, OA-1596/T, 0A-4343/TP, OA-4428/TP, and

A-Frame,Vehicle Mounting (NIKE-HERCULES/Improved HERCULES Air De-

fense Guided Missile System) ... ... ... TM 9-1420-250-12P/2/2
Operator and Organizational Maintenance: Repair Parts and Special Tool Lists Illus-

tration Supplement for Radar Course Directing Central Antenna-Receiver-Trans-

mitter Group, Missile Tracking, Trailer Mounted QOA-1340/MPA, OA-1340/MPS

(NIKE-HERCULES/Improved HERCULES Air Defense Guided Missile System) . _TM 9-1430-250-12P/3/2
Operator and Organizational Maintenance: Repair Parts and Special Tool Lists Illus-

tration Supplement for Radar Cou'rse Directing Central Director Station, Guided

Missile, Trailer Mounted AN/MSA-19, AN/MSA-23, AN/MSA-23A, AN/MSA-

23B, AN/MBA-25, AN/MSA-254, AN/MSA-26 and AN/MSA-26A (NIKE-HER-

CULES Air Defense Guided Missile System). TM 9-1430-250-12P/4/2
Operator and Organizational Maintenance: Repair Parts and Special Tool Lists Illus-

tration Supplement for Radar Course Directing Central Tracking Station, Guided

Missile, Trailer Mounted AN/MPA-5, AN/MPA-6, AN/MPA-6A, and AN/MPA-7

(NIKE-HERCULES Air Defense Guided Missile System) ... . TM 9-1430-250-12P/5/2

Organizational Maintenance Allowances for Test Set, Radar TS-847TA/MSW-1.____.____ _ORD 7 SNL Y 4-4

Next numbered page is 137,
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(V) INDEX

TM 9-1430-250-10

AAR system:
Block diagram analysis .. ... ... .. ... ... e

Abbreviations © LT LG BER R e e e e e e

Acquisition antenna-receiver-transmitter group (Sez¢ Antenna-receiver-transmifter group,
acquisition )

Altitude plotting board (See Plotting board, altitude and horizontal)

Amplifier-relay group, computer:

Physical description® .. ... ....... .. . ;e s s o e s . ORI TSR
Antenna-mast group OA-1600/T, physical description . ......... ... ... ... .............
Antenna-receiver-transmitter group, acquisition:

Coatrols and indicators .. ... . ... . .

Physical description . ......... R G ST SR P Bl B o o < = 2 o o s TGS

Antenna-receiver-transmitter group, missile track:
Coatrols and indicators .. ... ... .. ...
Physical description . ....... ... .. e

Antenna-receiver-transmitter group, missile track, trailer mounted, physical description. . . .
Antenna-receiver-transmitter group, target track:
Conceols and indicators ... . ...
Physical description . ........ ... ...
Anteana-receiver-transmitter group, target track, trailer mounted, physical description. . . ...
Application of power—'"computer standby” to “operate”—computer system (table VII} ...
Application of power—"low voltage” to “operate” acquisition radar system {table IV) ... ..
Application of power—"low voltage” to “operate”—missile-tracking radar system
(table UV} . i oo e e E
Application of power—"low voltage” to “operate”—target-tracking radar system
(e@ble MATBY™ L o e T e L ek s

Application of power—multichannel data recorder—alternare signal-recording method
(abledBXOIT . L o e e e e seeste - e .

Application of power—multichannel data recorder—signal-recording method (table VIII) ..
Application of power—mulitichannel data recorder—test method (table X) .. ... ... .....

Application of power—"shutdown “to" computer standby” for the computer system

({20 o T PR B e | - et
Application of power—"shutdown” to “low voltage’—acquisition radar system (table III} .
Application of power—"shutdown” to “low voitage"—missile-tracking radar system

(rable XV )
Application of power—"shutdown” to “low voltage”-—target-tracking radar system

(rable XTI} . e

Azimuth indicator service information (Ses Indicators, elevation, azimnth and range, service
Information ... ... .. e
Battery control console (See Console, battery control)
Battery control interconnecting box housing (See Housing, interconnecting box, battery
control, physical description)
Cabiner assembly, equipment cooling:
Physical description ........ .. ... ... .. ...
Cabinet, utility:
Physical description ............. .. R 3 e R A
Cautions:
Antenpa elevation SOPS .. ........ ... ..

Avoiding overheating the equipment ... ........ ... ... .. ... .. il
Damagiog cathode-ray tube phosphor (eable IV) .. ...... ... . ... ... ... .. .....
Energizing acquisition cadar spstem .. ... ... ... ... e
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Energizing equipment when frequency or voltage is out of tolerance

(table-XIX) . oovn. .. 0. p..om oL Kiaesonen

{table VI)

(table 1X)
(table X))

(table XII)
{table XV}

Energizing missile tracking radar system
Energizing target tracking radar system

(table 1V)
(table XIII)
{table XVI) .. . . ... ... ..

Igniting gasoline
Loading recording paper

Climatic conditions, operation for radar course directing central:
Areas of high humidity
During high winds
Extreme cold

Coder set, radar physical deseription .. ... ... ... ...

Computer amplifier.celay group (See Amplifier-relay group, computer)
Computer assembly, servo:
Controls and indicators

Computer-power supply group (See Power supply group, computer)
Computer system:
Block diagram analysis

General

Console, battery control;

Controls and indicators . ... .. . .. ... ... L.
Physical description . ........ ... ... . .. ... .. ... ... . ... ... .

Console, missile radar control:
Controls and indicators ... ... .. ..

Console, target radar control:

Controls and indicators ... .. .. ... .. ... ... L,
Physical description ........ .. ... ... ... ... ... . ... ... ...,

Cooling system, equipment;
Trailer mounted ditector station:

Controls and indicators ... ... ... .. ... ... ... . ... ... ... ..
Equipment control .. ... . ... . ... ...
Operating data ......... ... ... ... ... ... . ... ... .....

Trailer mounted tracking station:

Controls and indicators . ... ... .. . .. . . ... . ... ... . .....
Equipment conteol .. .. ...
Operating dara _......... ... ... . .. . ... .. ... ...

Cover, FUIF interconnecting box, physical description .. ... .. ....... .
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Exposing recording paper ... ... ... .. ...,
Firing artillery, rifle grenade or high-explosive rockets .. .. ... . .. ... .
Flucruations of MAGNETRON meter . ... .........................

.............. 1285(2) {¢)
.............. 136

Removing loaded takewp drum ... ... ... L

______________ 119
.............. 115
........ 117
.............. 116

Physical deseription . ... . . ... ... L
Computer missions ... ........ ... ...

Deenergizing .. .. .. ..
Energizing . ... . ... ..
Equipment control .. .. ... ... . Lo

Physical description ... . ... .. .. ... .. ... ... ...
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DA MWO description .. ... . s
Deenergizing—"low voltage” shutdown —acquisition radar system (table XXII) .. ...
Deenergizing—"low voltage” w0 "shutdown"—mlssale-trackmg radar system (table XVIiI} .
Deenergizing—"low voltage” to “shutdown”—target tracking radar system (rable XX)
Deencrgizing—"operate” to “low voltage”’—acqunisition radar system (table XXI) . ..
Deenergizing—"operate” to “low voltage”—missile-tracking radar system (table XVII) . ..
Deenergizing—"operate” to “low voltage”—target-tracking radar system (rable XIX) . .
Destruction of material to prevent enemy use:
General
Method No. 1—by burning . .. ... . . .. . e
Method No. 2—by demolition . -
Method No. 3—by mechanical means . ... .. .. .. .. ... ...
Method No. 4—by gunfire R S SR S R R R+«
Diirector station group:
Controls and indicators ... ... . ... . .. ST N e
Physical description .
Director station trailer mounted:
Miscellaneous equipment .. ... ... ... ... ... R R e S S S
Operating data . .. .. .. .. ... ... ... = e
Physical description i ciis i s 28 S - 5 - o lmre g e se e

Early warning plotting board (.S'ee Plottmg board early warning, ph}'sn:al description )

Elevation indicator service information (See Indicators, elevation, azimuth and range,
service information)

Engine generators:
Associated referemces . ... ... ... T
Operating data .. .. S T PRAREER TSR . A SRR R R
Overall physical descnptlon S o O O~ 4~ MU

Equipment ccoling cabinet assembly (See Cal:unet assembly, equipment cooling)

Equipment cooling system (See Cooling system, equipment)

Equipment status control

Fire unit integration facility { FUIF):
Block diagram analysis .. ... .. . — R
Conteol .. .. . .. ... ... ... DRTRUTRAPR 0 = | S .. AT L5 Tl
Description of presentation S e R e, SRR S S s
Eqmpmentusedatapermanentﬂte R
Equipment used at a semimobile site ... ...
General ... .. .. ... . T A p—— B S AT U R Loy
Operating data .. .. ... .. e e e e e RS i R
Physical description : e T HE T

Forms, records, and reports . . . S . R RN NS ST

Front panel fuse complement for radar course dlrectmg central (table XXIII)

Front panel fuse complement for radar course directing central personnel heater

{table XIIL1} .. . . R i e TR T T« - - - - e o AR - S A e e
Front pacel lamp complement for radar course dxrecung central (table XXV) ......
FUIF interconnecting box cover (See Cover, FUIF interconnecting box, physical description)
Fuse and control panel (See Panel, fuse and control)
Fuses, replacement of .. .. .. i
Heater, personnel:

Physical description .. .. .

Heating system:

‘Trailer mounted director station:
Controls and indicators .. .. ... .. .. IR CE T o s T
Operating data oo cienas: sossiiagass SR ERes . - e SR
Sérvice Information .. ... . ...

Trailer mounted tracking station:

Operating data . ...
Centrols and indicators .. .. ... .
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Horizontal plotting board (See¢ Plotting board, altitude and horizontal}
Housing, interconnecting box, battery control, physieal deseription.......................... 33¢ 54
Indicators, elevation, azimuth and range, serviece information............................... 1282 370.1
Interarea cables, operation during loss of:
Emergency procedures. . .. ... ... . 121 843
General . oo.. .., ARV derr | ngmes ma S mns ol lpestes s ol el 4 120 843
Lighting equipment, trailer:
Trailer mounted director station:
Control. . . 98a 282.3
Controls and indieators. .. .. ... ... .. e 68e 111
Operating data. . . ... ... 66¢c 110
Physieal deseription........... ........ .. .... e ar 60
Trailer mounted tracking station:
COmtTOl. Lo 98b 284
Operating data. ... .. ... 66¢c i10
Physical deseription. ... ... ... . 48 T0
Maintenance allocation for the operator. . . ...t e 5 12
Minimum burst altitude
Control . ... . e . 102 290
Missiles prepared control ............................................................. 103 290
Missile radar control console {(See Console, missile radar control)
Mission selection control. . ... .. - PP B T TS T 101a 288
Mission simulation using T1 traimer.. ... ... ... ... 12.2 20
Missile selection eontrol. . .. ... ... . ... 101b 288
Missile track antenna-receiver-transmitter group (See Antenna-receiver-transmitter group,
missile track)
Missile tracking radar system:
Block diagram analysis. .. .. . .. 19 30
Deenerpizing . .. ... .. e 122 344
Description of presentation. . . ... ... . 90 264
Energizing................... ... ... ..., e e e 109 328
Equipment control. . ... 89 267
M Al 17 28
Operating data. .. ... ... e 62 108
Multichannel data recorder (See Recorder, multu:hannel data)
NAR (NIKE acquisition radar) system:
Block diagram analysis. .. ... ... .. 14 20
Block dizgram analysis with AAR . .. .. .. ... 14.1 24
Block diagram analysis with AJD ..., e e 14.2 26
COmtTOl. . . e e 82 229
Deenergizing. ... ... 126 351
Description of presentations. ............... . 83 232
Bnergizing . . .. e 105 291
L 1T ) 13 20
Operating data. ... .. ... 61 107
Nomeneclature....... ke ettt e e i i e et 3 4.1
Nomenclature cross-teferemee (table I). ... ... ... . . 3 8
Operation during loss of interarea cables (See Interarea cables, operation during loss of)
Panel, fuse and control, controls and indieators.... .. ............. ... ... 70b 124
Personnel heater (See Heater, personnel)
Plotting board, altitude and horizontal:
Equipment control. ... .. L 92 274
Service information. ... ... ... ... 127 355
Plotting board, early warning, physical deseription. ... ... ... ... ... .. ... .. . . ... ... . . ... 33b, 93 54, 280
Position of controls prior to energizing—acquisition radar system (table II).................. 105a 291
Position of controls prior to energizing—computer system (table VY. . ................ ... ... . 106a 301
Position of controls prior to energizing—missile-tracking radar system (table XIV)............ 109¢a 328
Positicn of controls prior to energizing—target tracking radar system (table XI).............. 108¢a a18
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Paragraphs
Power supply group, computer:
Controls and indicators .. ... ... . ... .. Bt O L C e B 72
Physical description . ... . ... .. ... e 34
Powet supply group, radar:
Controds and indiCatOFS .. . . .. . .. e 76
Physical description ...... ... ... ... O e s, At SO N oy O T 42
Purpose of manual . .. commeind s imn sl ek M o ot el s e ol DR SR 1
Radar bomb scoring mission:
Block diagram analysis . ... ... ... ... iy A e B T SR SR A e e 12.1
Capabilities ... ... ... ... ......... R L e WO LONICT I el s 8d
Equipment . ... ... ....... ot ot e B e IO R T A e T e 38.1
Radar coder set (See Coder set, radar)
Radar course directing central:
Capabilities e el e A T A R N R S e R 8
Energizing: no . ... .0 o0 S esmenes s G R R R SRS 104
Operating data ... .. e 39
Opetation under unousual chmﬂc condmons {S¢e Climatic conditions, operation for
radar course directing central)
Operation under usnal conditions . ... ... . ... ... .. ... . ..., G B . 111
Overall functional descrdption . ... ... ... ............... S AR B b4
Overall physical desesiption . ... ... 24
Permanentainstallation =i imiira . b wiis i e i i eam G s s & e . - 25
Purpose 5, | e s s . N SO S S | 7
Radar, computing and plomng eqmpment SRR e T R T T B T 2 81
Semimobile installation ..... ..... N TR 5 2 SR e SRR v 26
Radar power supply group (See Power supply group, radar)
Radar set group:
TIOAICALOTS Y i coin ot «ihin - ot as » -« o0 e TS oo e S P ST Al + + ¢ 50 i T
Physical descnpnon ......................................... SR T e e s 45
Radar test set group (See Test set group, tadar)
Radar test set TS-847A/MSW-1 (See Test set TS847A/MSW-1, radar)
Range indicator (See Indicators, elevation, azimuth, and range service information)
Recorder group:
Controls and indicators .. ... .. .. .. S T | _ N By -~ Q. 0 70
Equipment control .. ... ... . ... R SRR, L . .. o e e . SRR - - 95
Physical description ............... S VRO, - . . i O — 31
Recorder, multichannel daca:
Controls and indicators ... . ... e SR N R A e o 70z
Deenergizing..._._... A S ) A UG ATRAT v e TS s 124
Energizing . e S e G S SR 107
General operation .. ... ... ... .. ..... R S ot d . ool A Dia
Operating data ... .. S e R e — 64
Setvice information .. .. ... R e R B s A e A e AT 128
Recorder system:
Functional descnpuon S B A R R T S R 3 A, SRR 23.1
General . .. , L A A i et et Wi il e e S 2i
Records {See Forms, records, and reports)
Replaceable behind panel ceiling lamps (table XXVII) - . ............ RSt 130c(1}
Replaceable behind panel fuses of radar coutse directing central (table XX[V} g smEs 1295(1}
Replaceable behind panel lamps of radar course directing central {table XXVI) . ... ... 1305(1}
Replacement of fuses {See Fuses, replacement of)
Replacement of lamps (See Lamps, replacement of)
Reports{ See Forms, records, and reports)
Scope of manual 2

Selective identification feature/identification friend or foe (SIF/IFF) ... .. ... .. .. ....... 86
Servo computer assembly (See Computer assembly, servo)
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Sutface-to-air low altitude mission:

Block diagtam analysis ....... . ... . ... . .. . EREE . L EeE o . e R P
Capabilities ... ... ..

Surface-to-air mission:

Block diagram analysis . . .......... .. . ...
Capabilities ... . ...

Surface-to-surface mission:

Block diagram analysis .. .. ... ... .
Capabilities ... . .

Table, atility, physical desceiption ......... ... .. ... .. . .. .. ... ... .. ... ...

Target radar control console {See Console, targer radar control)

Target track zntenna-receiver-transmitter group (See Antenna-receiver-transmitter group,
target track)

Target tracking radar system:

Block diagram analysis .. .. ... ... .. ...
Operating data ... ... ...,
Deenergizing . ... ... ..
Description of presentations . . . ... . ... ... ...
Energizing . ... .,
Equipment control ... .. ...
General ... ..

‘Test set group, radar:

Functional description .......... .. . L
General ...

Test set TS-847A/MSW-1, radar:

Controls and indicators .. .. ... .. .. L
Enmergiziog ... ... .. .
Operation . .,

Fracking station, trailer mounted:

Miscellaneous equipment ... ... ...
Operating data ... .. ... ... L
Physical description ... ... .. ...

Trailer lighting (See Lighting, trailer)

Trailer monnved director station {See Director Station, trailer mounted)

Trailer mounted missile track receiver-transmitter group {See Antenna-receiver-
transmitter group, missile ¢rack, trailer mounted)

Trailer mounted target track antenna.receiver-transmitter group (See Antenna-receiver-
transmitter group, target track, trailer mounted)

Trailer mounted cracking station (See Tracking station, trailer mounted )

Tables:

Application of power—"computer standby” to "operate”—computer system (table VII) ..
Application of power—"low voltage” to “operate”—acquisition radar system (table IV) . .
Application of power—"low voltage” to "operate”—missile-tracking radar system

Cable XVL) o
Application of power—"low voltage” to “operate”—target-tracking radar system

{rable XIII) =5 " ... ... ...... . ¢ 5= oo s capmms o S smmnoewden b o
Application of power—multichannel data recorder—alternate signal-recording method

(rable X)) . .,
Application of power—multichannel data recorder—signal recording method {table VIII)
Application of power—multichannel datz recorder—itest method (table X) . ..... . ... ..
Application of power—"shutdown™ to "computer standby” for the computer system

(table VI} ... . ... . . ... ... L GEREEL L ITEs a3 USRI
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Paragraphs Page
Tables—Continued:

Application of power—"shutdown” to “low voltage”—acquisition radar system

(tADIeRILINT A7 v,; camonmicsy 00 ikl et e e TR I e e 293
Application of power — "shutdown” to “low voltage”—missile tracking radar system

(rable XV} ... . ... .. —_— 330
Application of power—"shutdown to “low voltage”—target tracking radar system

(B 12 P 0 6 [ SR OUR o i i B0 L L L K e o s B o I — 320
Deenergizing—"low voltage” 0o "shutdown"—vamsmon radar system (cable XKJI) — 352
Deenergizing—"low voltage” to “shutdown”—missile-tracking radar system (table XVIIl) —_— 345
Deenergizing—"low voltage" to “shutdown”—-—target-tracking radar system (table XX) .. — 349
Deenergizing—"operate” to "low voltage”’—acquisition radar system (tzble XXI) ... .. _— 351
Deenergizing—"operate” to “low voltage”—missile tracking radar system (table XVII) . _ 344
Deenergizing—"operate” to "low voltage”—target tracking radar systern (table XIX) .. .. o 347
=ront panel fuse complement for radar course directing central (table XXIII) . ....... .. e 371
Front panel fuse complement for radar course directing central personnel heater

{table XXIII.1) ST e T e oo SR R R S TR R . e . SRR s . — 378.2
Front panel lamp complement for rada: course du-ectmg central (table XXV ... — 387
Nomenclature cross-reference (table 1) . : T —_— 8
Position of controls prior o energlzmg—acqmsluon radar system (table H) AT [ s - e —_— 291
Position of controls prior to energizing—computer system {(table V) ... ... ... . ... ... —_— 301
Position of controls prior 1o enetgizing—missile tracking radar system (table XIV) . .. —_— 328
Position of controls priot to enetgizing—target tracking radar system (table XI) ... e 318
Replaceable behind panel ceiling lamps (table XXVII) . N . . e ad — 427
Replaceable behind panel fuses of radar course directing central (table XXIV) ......... _— 379
Replaceable behind panel lamps of radar course directing cencral (table XXVI) ... .. ... _ 406

Utility cabinet ($ee Cabinert, utility)
Utility cable {See Table, utility, physical description)
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