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SAFETY/OPERATIONAL SUPPLEMENT SUMMARY
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INTRODUCTION

e 4341143}

SCOPE

This manual contains data to plan and execute an
air-to-ground or air-to-air combat attack and/or training
mission in the F4E aircraft employing the nonnuclear
weapons. Weapon delivery tactics are not intended or
implied in the description of a particular delivery mode or
maneuver, For Tactical Fighter Weapons Employment
procedures and tactics, refer to
TAC/PACAF/USAFE/AAC Manual 3-1 (Secret Noforn).

The following manuals supplement or augment this
manual to establish the entire series.

CONFIDENTIAL SUPPLEMENT,
TO 1F-4E-34-1-1-1

This manual contains confidential descriptive and
procedural data pertaining to the weapon systems and
munitions equipment. Some unclassified data remains in
the manual to maintain descriptive continuity.

SECRET SUPPLEMENT, TO 1F-4C-34-1-1-2

This manual contains secret data pertaining to aireraft
systems and equipment. Some unclassified and
confidential data remains in the manual to maintain
descriptive continuity.

UNCLASSIFIED SUPPLEMENT,
TO 1F-4E-34-1-1-2

This manual contains unclassified data for the
AN/AEN-101 Digital Modular Avianics System (DMAS)

and the AN/AVQ-26 Pave Tack Pod. An unclassified
checklist, TO 1F_4F-34-1-1-2CL-1 contains the aircrew
procedures for DMAS operation.

CHECKLIST, TO 1F-4E-34-1-1CL-1

The unclassified checklist contains abbreviated versions of
all aircrew procedures writien in these manuals. The
checklist contains the numbered and lettered normal
procedures and jettison procedures contained in this
manual and the classified supplements. Classified terms
and data are omitted from the checklist. A complete and
separate checklist is provided for each nonniclear weapon
and each item of practice equipment. The format permits
the aircrew to reduce the volume of the checklist by
removing the portions that apply to the weapons or
equipment not associated with the mission being flown or
crew duty.

BALLISTICS, TO 1F-4C-34-1-2

This manual contains the following information
associated with the F-4C, F4D, F-4E, and F-4G aircraft:

Safe escape and fuze setting data.

Weapon preflight.

WMission planning procedures and sample problems.
Weapon ballistic tables.

Weapon and fuze description. I

ppoTN

CONFIDENTIAL SUPPLEMENT,
TO 1F-4C-34-1-2-1

This manual contains the following classified information
associated with the F-4C, F-4D, F_4E, and F4G aircraft:

Safe escape and fuze setting data.

Weapen preflight.

Mission planning procedures and sample problems.
Weapon ballistic tables.

Weapon and fuze description. I

oo T

ARRANGEMENT, TO 1F-4E-34-1-1

SECTION 1, DESCRIPTION. Part 1 of this section
contains a description of the air-to—air and air-to-ground
weapon systems, the cockpit panels and controls, and the
various delivery modes obtainable using these systems.
Information previously contained in Part 2 is now
contained in TO 1F-4C-34-1-2.

SECTION II, NORMAL AIRCREW PROCEDURES. This
section contains the normal aircrew procedures employed
in dive bombing, rocket launch, strafing, loft hombing, and

Change 4 iiil



TO 1F4E-34-1-1

practice bombing using the munitions and systems
described in section L

SECTION III, EMERGENCY AIRCREW PROCEDURES.
This section contains the emergency release procedures,
the jettison procedures, and the fire fighting and
evacuation data. Emergency procedures are identified by
black diagonal stripes on three sides of each page.

SECTION 1V, SUPPLEMENTARY DATA. All data
previously contained in this section is now contained in
TO 1F-4(C-34-1-2.

SECTION V, PLANNING PROCEDURES AND SAMPLE
PROBLEMS. All data previously contained in this section
is now contained in TQ 1F-4C-34-1-2.

SECTION VI, PLANNING CHARTS AND TABLES. All
data previously contained in this section is now contained
in TO 1F4C-34-1-2.

EXTERNAL STORES LIMITATIONS

The Flight Manuat, TO 1F-4E-1, provides the limitations
associated with carrying, releasing, and Jjettizoning of the
non-nuclear weapons. Ouly the external stores listed in
the Flight Manual can be carried and released,

NOTE

Classified External Store Limitations are located
in section IV of TO 1F-4C-34-1-2-1. The load
configuration of a store having classified limits is
-normally unclassified and repeated in the Flight -
Manual.

RECORD OF TIME COMPLIANCE TECHNICAL
DIRECTIVES

The alphanumeric listing provided in subsequent pages con-
tains all eurrent technical directives.that have been incox-
porated in any of these manuals. The divectives are re-
peated in a comparable list in supplement manuals where
the data is actually described. When a directive is rescinded,
the TO number will be deleted from this table and any ref-
erence to the number is deleted from the text,

YOUR RESPONSIBILITY - LET US KNOW

Review conferences with operating personnel and a
constant review of accident and flight test reports assure
inclusion of the latest data in the manual, In this regard,

iv Change 6

it is essential that you do your part. Comments,
corrections, and questions regarding this manual or any
phase of the Flight Manual Program are welcomed. These
should be forwarded through your Command
Headquarters on AF Form 847 in accordance with AFR
60-9, to Headquarters Ogden ALC, Hill Air Force Base,
Utah 840586, Attention: MMSRW.

AUTHORIZATION FOR LOCAL REPRODUCTION

Local reproduction of all charts, tables, forms, and any Rl
data based on the content of this manual, the classified
supplements, and the checklist is authorized.

CHANGE SYMBOL

outer margin of this paragraph, indicates significant changes

The change symbol, as illustrated by the black line in the
made to the current change or revision.

PUBLICATION DATE

The publication date that appears on the title page repre-
sents the currency of the data contained in the manual,
When reference to this manual is made, the publication date
(which includes the date of the latest change) should be
used. The publication date is not the prinfing or distribu-
tion date.

WARNINGS, CAUTIONS, AND NOTES

The following definitions apply to Warnings, Cautions and
Notes found throughout the manuyal. —

WARNING

An operating procedure, practice, etc., which, if
not correctly followed, could result in personal
injury or loss of life.

An operating procedure, practice, etc., which, if
not strictly observed, could result in damage or
distruction to equiprent,

NOTE

An operating procedure, condition, etc., which, is
essential to highlight.



The Technical Order Summary lists only those technical orders w

TECHNICAL ORDER SUMMARY

TO 1F-4E-34-1-1

hich affect this manual.

Technical Production Retrofit T
Order ECP Title Effectivity Effectivity
1F-4E-639C Mod Adds AVTR. to Pave Spike None Block 35 thru 45
2916 Alreraft (Selected aircraft)
1F-4E-643 ‘ - Installs control lens indicator None Block 48 (71-237) thru 62
: in ARN-101 aircraft
1F-4-1245 | - Modifies AVTR None Block 35 thru 45
‘ (Selected Aircraft)
1F-4-1424 | - Deactivates AIM-7 pseudo None Biock 31 thru 62 l
doppler signal
1F-4E-660 | Mod Adds GBU-15 Data Link None Block 48 (71-237) thru 62
Contro! Panel to ARN-101

aiveraft
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BLOCK NUMBERS

AIRCRAFT

BLOCK NUMBER

AIR FORCE SERIAL NUMBER

F-4E
(DVST)

-31

66-284 thru 66-297

-32

66-298 thru 66-338

-33

66-339 thru 66-382 and
687-208 thru 67-219

-34

67-220 thru 67-282

-35

67-283 thru 67-341

F-4E
(DSCG)

vi Change 17

-36

67-342 thru 67-398

-37

68-303 thru 68-365

-38

68-366 thru 68-409

-39

68-410 thru 68-451

-40

68-452 thru 68-494

-41

68-495 thru 68-538

-42

69-244
69-249
69-256 thru 69-257
69-260
69-262
69-264
69-266
69-268
69-276
69-278
69-282 thru 69-283
69-287 thru 69-291
69-294 thru 69-296
69-298 thru 69-303

-43

69-305

69-307

69-7203

69-7205

69-7213

69-7221 thru 69-7222
69-7224 thru 69-7227
69-7229 thru 69-7230
69-7237 thru 69-7250
69-7252

69-7255

69-7259

-44

69-7261
69-7264 thru 69-7269
69-7271
69-7273
69-7292
69-7294
692-7296 thru 69-7297
69-7209
69-7547 thru 69-7549
69-7551 thru 69-7555
69-7557
69-7559
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B LOCK NU M BE RS (Continued)

ATRCRAFT BLOCK NUMBER AIR FORCE SERIAL NUMBER
-45 §9-7562 thru 69-7565
69-7567 thru 69-7570
69-7573
69-7575 thru 69-7578
69-7584 thru 69-7585
- 69-7589
-48 71-224 thra 71-236
71-237 thru 71-247
-49 71-1070 thru 71-1093
-50 71-1391 thru 71-1402 and
72-121 thra 72-138
-51 72-139 thru 72-159
-52 72-160 thru 72:165
-53 79-166 thru 72-168 and 72-1407
F-4E -54 72-1476 thru 72-1489
(DMAS) -55 79-1490 thru 72-1497
-56 72-1498 thru 72-1499
-517 73-1157 thru 73-1164
-58 73-1165 thru 73-1184
-59 73-1185 thru 73-1204
— -60 74-0643 thru 74-0666 and
74-1038 thru 74-1049
-61 74-1050 thru 74-1061 and
74-1620 thru 74-1637
-62 74-1638 thru 74-1653
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MULTIPLE WEAPONS SYSTEM

Weapons systems avionics equipment installed in the
aircraft pfovide both the air-to-air and air-to-ground
mission capabilities. The air-to—ground systems enable
the deployment of severa] types of high or low drag bomh
munitions, guided bombs, rockets, CBU (Cluster Bomb
Unit) dispensers, gun pod weapons, nose gun, and various
combat support equipment. The pilot may select and use
either a manual (DIRECT) delivery method, or select one
of several automatic delivery modes provided by
computing avionies equipment. The AN /APQ-120 Radar
Set provides air-to-ground range data for the primary
automatic release modes.

The air-to-air weapons include the noge gun and/or gun
pod weapons, AIM-7 radar guided and AIM-9 heat
seeking missiles. The radar set provides target range,
angles, and rate data for missile launch solutions, and
range data for the Lead Computing Optical Sight during
gun cperations.

The following description considers the cockpit equipment
and controls which the aircrew will use for nearly all
nonnuclear weapon delivery operations. Conirols for
specific avionics sets are described later.

MULTIPLE WEAPONS CONTROLS

The forward cockpit weapons controls are located so that
most normal and emergency weapon operations are
controlled and monitored in a common area. A/ Gand A/A
weapons are selected, armed, monitored, and launched or
Jettisoned through the multiple weapons controls. These
controls are located on the multiple weapons control
panel, the throttles, and the control stick,
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DELIVERY MODE KNOB

The delivery mode knob (figure 1-1) selects the manual or
automatic delivery avionics which the pilot intends to use
to deliver armament. The OFF position digables the
weapon release system for all munitions except guns,
air-to-air missiles, and special weapons. For all other
munitions, one of the modes must be selected to get
release/launch voltage. The positions on the knob alse
influence the operating functions of the optical sight
described later in this part. The six LARS {Low Altitude
Bombing System) positions include the timed or £yro
automatic release modes of the AN/AJB-7 Attitude
Reference and Bombing Computer Set (ARBCS). The
positions on the right side of the control select the
Weapons Release Computer Set (WRCS) methods of target
navigation and automatic weapon delivery. The DIRECT
position selects the manual release mods. The following
positions and corresponding systems may be selected on
the control.

ARBCS WRCS MANUAL
(AN/AJB-T) (AN/ASQ-91)
Timed Level TGT Find Direct
(Nav mode
Timed LADD only)
{Low Angle
Drogue Dive Toss
Delivery)
Dive Laydown
{Timed) O/8
(Over-the Laydown
~Shoulder)
Offset Bomb
Inst
(Instantaneous) AGM-45
O/8
Loft

1



WEAPON SELECTOR KNOB

The pilot positions the weapon selector {figure 1-1) for the
type of munition aboard. The BOMBS and RKTS & DISP
positions select those munitions respectively and apply
operate power to the Aircraft Weapons Release Unit
(AWRU). These are the only positions that operate the
AWRU. The ARM position selects Anti-Radiation Missile
and is applicable to the AGM—45 missile. The TV position
is selected for the EO guided weapons. The AGM-12
position is not used.

NOTE

@ The ARM and TV positions control the trigger
circuits so that guns, radar and heat missiles
cannot be fired unless the CAGE signal is present.

@ Selecting TV or ARM on the weapon selector

knob has no effect on the tuned status of AIM-7
missiles.

All data on page 1—4 deleted.
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The remaining selections on this control are A, B, and C.
The C position is open and may be used as an OFF position.
Switching into or out of the B position provides the same
switching function as pressing the AIR-TO-AIR button in
the rear cockpit. Selecting or deselecting B reverses (un-
cages) the cage signal applied to weapon avionics through .
the CAGE bution on the throttle, The cage and uncage
functions are desetibed in later paragraphs, The B position
also may be used as an OFF position. The A position ap-
plies continuous (nonpulse) voltage to the selected station(s)
as long as the bomb button is beld. The position may be
used for munitions which contain their own intervalometers
such as CBUs, rocket packages, or muitiple spray containers
that are dispensed simultaneously, With A selected, only these
munitions can be launched from MER/TER equipment;
bomb munitions will not release. With the bomb button
signal applied, one dispenser fires completely from each
selected station. The bomb button is released and pressed
again to fire the next set of dispensers. This is essentially
a manual-salvo firing sequence since the mode is
comparable to the SALVO mede shown in figure 1-2. The
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A method is nonautomatic since the AWRU is bypassed;
the MER/TER stepping sequence is accomplished by
releasing the bomb bufton.

STATION SELECT BUTTONS

The required station select butions (figure 1-1) must be
pressed to select and fire/release any air-to-ground
conventional weapon. The station select green lights
illuminate as soon as the buttons are pressed. The amber
ARM lights are fire-ready lights and illuminate to
indicate a fire-ready bomb button or trigger circuit, A
rheostat knob is provided next to the GUN station button
to control the station lights intensity. The station select
buttons also provide the selective jettison function for the
four wing stations and the CL station (stations 1, 2, 5,8 and
9). With the STORES method of jettisoning, the required
station button(s) must be pressed io jettison any munition
for fuel tank) plus suspension equipment from the
corresponding aircraft station. (Refer to Jettison System,
this part.)

To obtain the fire-ready (station ARM light ON)
indication, the following control conditions must exist.

a. The delivery mode knob is not in the QFF or TGT
FIND position (nose gun station excluded).

b. The station{s) are selected.

¢. Master arm is in ARM (head-up ARM light ON),

d. The weapon is selected {on the weapon select knob,
or GUNS on the guns/missile switch} and the weapon actually
abeard is compatible {in type only) with the weapon se-
lected. For the nose gun, rounds are available and the
rounds limiting controls are properly set for gun firing.

e. The special weapons controls are OFF (See bomb
button transfer relay, following paragraphs).

f. With weapon select in BOMBS, the nose/tail arm
switch must be in one of the armed positions to get the
station ARM light, and therefore get an armed bomb
release. {See nose/tail arm switch.)

A S e e e e

¢t caumon 3
3

e s hsi]

In preceding condition (f), an ARM light OFF
indication does not mean the release system is
SAFE. Bombs will release unarmed if all other
controls are set.

The following normal/release conditions deenergize the
ARM light.

a. With BOMES selected, the amber light goes out
when the MER/TER stepper switch has stepped to the
OFF position. The amber light illominates to indicate a
hung bomb only after the rehoming procedure has been
accomplished.

b. The amber light goes OFF when the armament pylon
is empty (contents released or jettisoned).

MASTER ARM SWITCH

The master arm switch (figure 1-1) is a lock-toggle switch
with the lock detent in the SAFE position. The switch
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performs a true MASTER ARM function for all
conventional weapons. The ARM position must be selected
to employ guns, heat and radar missiles, and A/G
munitions selected through the weapon select knob.
Air-to-air missiles or gun (trigger-fired) munitions can be
armed for launch simultaneously with BOMBS or
RKTS/DISP munitions that are launched through the
bomb button. Selecting a TV or ARM weapon, however,
will disable trigger—fired A/A weapons.

With ARM selected, the ARM light on the head—up display
illuminates (amber), The ARM light illuminates any time
the master arm switch is energized, no other control
activity is necessary. The head-up ARM light, therefore,
is not a fireready indicator. It simply announces the
position of the master arm switch. If the remaining
weapons controls are also energized, then the station ARM
light(s) together with the head-up ARM light provide the
fire-ready indication.

For air-to-air missiles and the nose gun, the fire—ready
indication is provided by the illumination of the head-up
ARM light and either the GUN, HEAT, or RADAR lights
for those munitions respectively, For the nose gun, the
station {amber) ARM light is also ON.

WARNING

If the pullup light comes on under abnormal cir-
cumstances, immediately reposition weapon re-
lease controls to OFF, SAFE, and NORMAL and
cease delivery in that mode to preclude inadvertent
weapon release,

NOSE/TAIL ARM SWITCH

This switch (figure 1-1) completes the circuit between the
master arm switch and the arming solencids in the
aircraft sjector racks or the MER/TER racks. The
energized solenoids retain the arming wire swivel loops
and as munitions are gjected, the arming wires are pulled
to initiate the fuze arming sequence. In SAFE position, the
arming wires are retained by the munition during
separation from the aircraft and the associated fuze
remains SAFE.

The nose/tail arm switch also provides the selective
high/low drag capability for those weapons which may be
rigged for either a freefall or retarded drop. In this case,
the solencids are energized to apply the holding force for
the lanyards which deploy the retardation device.

WARNING

If'this switch is used to select the MK 82 high/low
drag release option in flight, the warnings and
notes listed for that weapon must be carefully
observed.

The switch positions and corresponding solenoids armed
are as follows.



Switch Position Solenoid Armed
SAFE None

NOSE Fwd and Cir
TAIL Aft

NOSE & TAIL Fwd, Ctr, and Aft

There is no center solenoid on the MER/TER and
BRU-5/A ejector racks.

When a BOMBS mode is selected on the weapons select
knob and a MER-10/TER-9 is loaded on the aircraft, the
nose/tail arm switch must be in the NOSE or NOSE &
TAIL position to apply power through the stores aboard
sensing switch te the MER/TER stepper solenoid. Then,
with a partial load of bombs ahoard, the empty stations are
bypassed and the aircraft drops one bomb with each
release signal. The TAIL position does not apply this
automatic stepping voltage; therefore, an extra release
pulse must be delivered to the MER/TER to step through
each empty station.

When a RKTS and DISP mode is selected, empty stations
are bypassed regardless of the nose/tail arm switch
position.

Only loaded MER-10A/ TER-9A stations receive a release
pulse regardless of nose/tail arm switch or weapon select
switch position,

The nose/tail arm switch closes a fuze select-ready relay
in the BOMBS/station ARM light circuit. With the
weapon selector in BOMBS, the station ARM light will not
illuminate unless the nose/tail arm gwitch is energized.
Conversely, the SAFE position of the switch does not
inhibit the BOMBS release circuit. Bombs will release
(SAFE) if all other release controls are energized and with
only the station green light(s) ON. Therefore, the pilot will
notice that with BOMBS selected and station green light(s)
ON, an ARM-light-OFF indication does not necessarily
mean that the bomb button circuitisin a SAFE condition.
If the BOMBS position is used 10 bomb—off rocket or CBU
dispensers in a jettison situation, then the nose/tail arm
switch should be in one of the (ON) positions to get the
proper station ARM light indications (MER/ TER stations
empty).

AIRCRAFT WEAPONS RELEASE
UNIT (AWRU)

The AWRU receives operate power only by the selection
of BOMBS or RKTS & DISP on the weapon selector. The
control panel contains two INTRVL controls and a
quantity (QTY) selector. The interval controls provide the
time interval (in seconds) between each weapon release,
and therefore determines bomb spread and pattern length.
If the INTRVL switch is in NORM, the rotary control
provides selectable intervals between 0.05 to 1.0 second. If
the INTRVL switch is in X10, the intervale range from 0.5
to 10 seconds.

The AWRU operates in either manual or automatic mode.
In manual, the unit develops its output coincident with
each pickle signal, and the pickle signal must be
interrupted and reapplied to get each subsequent output.
In automatic, the unit develops pulsed outputs and the
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bomb button must be held pressed to continue the pulse
train. The INTRVL setting applies only to the automatic
mode and is simply the time duration between the start of
a pulse, and the start of the next pulse. The length of time
the pulse is ON is 82.5% of the selected NORM interval,
and 60% of a X10 interval

The QTY control selects the singles, pairs, and salvo
release sequences, and can be set to yield an exact number
of output pulses. The QTY control selections and the
sequences obtained may be defined by the following. (Refer
to figure 1-2.)

AWRU OPERATION WITH MER/TER
Single-Manual

The QTY position 1 selects a single, AWRU manual
release sequence. One weapon is released each time the
bomb button is pressed. With multiple stations selected,
release occurs in alternate left-right order with the first
release signal delivered to the left selected station. Each
release signal is retained (ON) until the bomb button is
released,

Single-Ripple

The single-ripple sequence is obtained by selecting any
one of the QTY numerical positions 2 thru 18, With the
release signal held, the total weapons released is equal to
the QTY setting; then the release signal is automatically
interrupted. The interval between each release pulse is
governed by the INTRVL controls, At the completion of
the set number of releases, the bomb button may be
released then pressed to initiate the sequence again. With
multiple stations selected, velease is in left-right order.
The release signal for the last weapon is retained until the
bomb button is released.

Single—Continuous

This mode is the same as single-ripple, except the quantity
of weapons released is not automatically limited by the
AWRU. With QTY position C selected and the pickle
signal held, weapons release in left-right order until the
stations empty or the pickle signal is terminated. The time
between each weapon is governed by the INTRVL
controls.

Pairs—Manual

The QTY position P is selected to get the pairs mode. One
set of simultaneous left and right release pulses is
generated each time the bomb button signal is applied.
Therefore, with any two (or more) stations selected, two
weapons are deployed simultanecusty with each pickle
signal. (With one station selected, the system is in a8
gingle-manual mode.)

1-7
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1.8

NORMAL RELEASE SEQUENCE

5 STATIONS LOADED, 5 STATIONS SELECTED, BOMBS OR RKTS/DISP. MUNITIONS

SINGLE-MANUAL (@ry POSITION T)

ONE WEAPON IS RELEASED WITH EACH sOME 5"?}3“

OBUTTON SIGNAL IN ALTERNATE (LEFT/RIGHT) ]ﬁkﬂl
RDER. TS

SINGLE-RIPPLE (qQTY POSITION 2 THRY 18}
WITH BOMB BUTTON SIGNAL HELD, WEAPONS
RELEASE ALTERNATELY AT THE SELECTED
RELEASE INTRVL ; THE TOTAL WEAPONS
RELEASED I3 EQUAL TO THE QTY SETTING.

SINGLE-CONTINUOUS (qQTy POsSITION C}
WITH THE BOMB BUTTON ${GNAL HELD, WEAPONS
RELEASE ALTERNATELY AT THE SELECTED RE—
LEASE INTRYL UNTIL THE STATIONS EMPTY OR
THE BOMB BUTTON SIGNAL IS TERMINATED.

NOTE.

WITH TWO OR MORE STATIONS SELECTED
IN SINGLES MODE, THERE IS NO INDICA —
TION WHICH STATION RECEIVES THE
FIRST RELEASE PULSE, LEFT OR RIGHT.
NORMALLY, THE LEFT STATION
RECEIVES THE FIRST RELEASE PULSE.

PAIRS-MANVAL Q7Y PosiTioN P)

BOME BUTTON IS PRESSED. AT LEAST TWO
(ANY TWO} STATIONS MUST BE SELECTED.

Figure 1-2 (Sheet 1 of 2)

TWO WEAPONS ARE RELEASED SIMUL TANEQUSLY
(FROM DIFFERENT STATIONS) EACH TIME THE

4E=34—1-1=(8-1] A
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NORMAL RELEASE SEQUENCE ( Continned )

SALVO SALVO (QTY POSITION §
: : WITH BOME BUTTON SIGNAL HELD, ONE WEAPON
: IS RELEASED SIMULTANEOUSLY FROM EACH SELECTED
STATION; THE INTERVAL BETWEEN EACH SALVO
RELEASE 15 EQUAL TO THEINTRYL SETTING

REFER TO T.0. 1F-4E-1 FOR DETAILED
INFORMATION CONCERNING THE MINIMUKM ALLOWABLE
RELEASE INTERVALS THAT MAY BE USED WiTH

THE AWRU SALYO MODE.

MANUAL-SALVO (wPN SEL POSITION A)
WITH RKTS OR DISP ABOARD, ONE WEAPON

|S FIRED FROM EACH SELECTED STATION WITH
EACH BOMB BUTTON SIGNAL.

{THE AWRU 15 BEYPASSED)

oooull

m SEQUENCE

- MER
SEQUENCE

THE MER AND TER RELEASE SEQUENCE ALWAYS
REMAINS AS ILLUSTRATED HERE. EMPTY POINTS
ARE AUTOMATICALLY STEPPED OVER,

4E -3 1-1-1B—21A

Figure 1-2 (Sheel 2 of 2)
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Salvo

The salvo mode is obtained by selecting S on the QTY
knob. With the bomb button signal held, econtinuous
release pulses are applied to each selected station. The
interval between each release pulse is set by the INTRVL
controls. With five stations selected, five weapons salvo
followed by another five at the set interval. (With fwo
stations selected, the system is in a pairs-ripple mode.)

AWRU OPERATION WITH MAU-12
(SINGLE CARRIAGE)

When weapons are single-carried on the MAU-12
armament pylons, the aircrew can encounter a situation
that would result in a release of more weapons than
anticipated.

WARNING

For MAU-12 single carriage, the AWRU release
interval and quantity selector should be
considered unreliable when more than one
station iz selected.

To explain the preceding statements, consider the
following station transfer differences in aircraft with
MER/TER stores aboard, and aircraft with single stores
aboard. (Assume that at least two aircraft stations are
gelected.)

a. With MER/TER carriers, QTY 1 selected: The firing
function is transferred to the next station only after
termination of the first release pulse by releasing the
bomb button.

b. With single carriage, QTY 1 selected: The firing
function is transferred to the next station when the
bomb-gone switch on the MAU-12 track extends. This
may occur before the bomb button signal is released.

When considering item (b), if more than one stalion is
selected, the release lunction transfers from the first
station 10 a second station by merely releasing the first
store. With the bomb button held during transfer, the
weapon on the second station releases, even though QTY
1 is selected. The weapons would release at a rate equal to
how fast the homb-gone switch activates. With P (pairs)
selected, the same considerations apply except that four
weapons would release instead of two (assuming four
stations are loaded and selected). If a ripple mode is
selected (QTY 2 or more or C) the release interval between
bombs cannot be accurately acquired.

The situation can be avoided entirely for the @TY 1 or P

(pairs] mode by selecting only that station (or those
stations) to be released.

SCOPE DISPLAY SWITCH, DSCG

The display switch (figure 1-1) selects the source of video
displayed on the front radar scope; either RADAR, TV (EQ)
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weapon), or OFF. In TISEQ aircraft the scope display
buttens provide video selection. (Refer to Radar Set.)

TARGET CONTRAST SWITCH

This control is functional in the AGM-85 seeker tracking
network. Refer to Delivery Methods, AGM-65 weapons.

MISSILE REJECT SWITCH

This control is functional in both the AGM-45 and
AGM-85 missile select circuits (figure 1-1). For the
AGM-65, the TGT/MSL REJ (momentary) position is used
to deselect the present missile and select the next missile
in the launch sequence. The switch is also functional in the
AGM-45 missile DE' network. (Refer to Delivery Methods,
AGM—-45 or AGM-85.)

BAND SWITCH

Not used.

GUN RATE SWITCH AND ROUNDS COUNTER

The rate switch and rounds counter (figure 1-1) are
functional enly in the nose gun weapon system. Refer to
nose gun system this section.

GUN CLEAR SWITCH (Gun Pods)

Refer to SUU-16 and -23 gun pods, TO 1F-4C-34-1-2.

AIR-TO-AIR MISSILE CONTROLS

The following multiple weapons controls pertaining to
air-to-air missile preparations are shown in figure 1-3.
Missile select and launch controls are located on the
throttles and control stick,

Radar Missile Power Switch

The missile power switch receives operate power 30
seconds after the radar power knob is positioned out of
OFF. The STBY position maintains warmup power on the
AIM-7 missile and CW tuning drive unit. The CW ON
position energizes the CW transmitter and starts missile
tuning. When the missiles tune (RDR status lights ON),
the switch may be returned to STBY and the missile
tuning moter will hold the position established during tune-
up. With CW ON and radar mode knok not in TV, missiles
can be tuned and the tuned status continually monitered

regardless of the delivery mode or weapon selected. Tuning
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WEAPONS SYSTEM CONTROLS & INDICATORS

GUNS & A/A MISSILES, STICK & THROTTLE CONTROLS

SHOOT LIGHTS SHOOT LIGHTS
- FRONT COCKPIT '
GUNS/MISSILE SWITCH
UP ~HEAT REJ
CTR —HEAT
FWD —RADAR pr A ;
AFT —GUNS & / i M
P L v i MISSILE
' STATUS
LIGHTS
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NTLK LIGHT
INTER Ln [:KI
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Figure 1-3
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operations on the ground should be conducted with the
radar power knob in TEST to avoid radiating CW energy in
the local area, (Refer to Section I0).

Missile Status Lights

These lights (figure 1-3) provide weapon/aircraft
electrical integrity and launch status indications. The
RDR lights illuminate to show the AIM-7 missile tuned
status described in the previous paragraph. If a RDR light
does not illuminate, the missile on that station is automati-
cally dropped from the launch cireuit. If AIM-7 simuiator
plugs are installed, RDR lights for loaded stations come

ON with the missile power switch in CW ON, simulating
tuned missile,

The HEAT lights are AIM-9 station select indicators.
With the gear handle in the UP position, a single HEAT
light illuminates to indicate which AIM-9 station is
selected. The pilot can eycle the guns/missile switch to the
heat reject position (figure 1-3) and observe each light
illuminate during the station stepping sequence, then
return to the first missile to be launched. The tone cireuits
for each missile may also be checked by this procedure
while the master arm switch remains in the SAFE
position. {Refer to section II, AIM-9 Missiles.)

Interlock Switch

The INTLK switch controls the selection of ATM-7 missile
firing interlocks. With IN selected, the radar missile
cannot be launched unless the IN RANGE light is ON; the
aim dot is inside the ASE circle; and the radar display
knob is not in the VI mode. With OUT selected, the radar
missile may be fired any time it is armed; the steering and
range interlocks are bypassed and do not inhibit launch.
The INTLK switch does not affect AIM-9 missile firing.

Centerline Tank Aboard Light

The CL TK light indicates a launch interloeks exists in the
two forward radar missile launch circuits with the follow-
ing centerline configurations.

Fuel Tank or The CL tank light is ON; forward

MER AIM-7’s cannot be launched;
jettisoned umnless CL equipment is
jettisoned.

BRU-5/A with
Single Bomb

The CL tank light is OXN; however,
forward AIM-T7’s can be launched;
jettisoned,

Aerc-27/A with
Centerline
Arming Unit

The CL tank light is ON; forwarg
AIM-7s cannot be launched,
jettisoned even afier the CIL bomb
is released/jettisoned,

AIM-T tuning and status monitoring is not affected by the
CL TK interlock.

Shoot/In Range Lights

Five SHOOT lights are located in the front cockpit and one
. in the rear cockpit (figure 1-3). The lights are clear and
contain no legend and in conjunction with the IN RANGE
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light, alert the aircrew to missile firing opportunities, The

control and test features of these lights are integrated with

the flight instrument lights control knob and the warning

lights test switch in the front cockpit. When the flight e
instrument lights control knob is moved from OFF, the
SHOOT lights are deactivated and only the IN RANGE
light flashes (at reduced intensity} to indicate the target is
within missile firing parameters. The flight instrument
lights control knob must be OFF to test the SHOOT lights
with the warning lights test switch. The SHOOT/IN
RANGE lights do not flash when the warning lights test
switch is activated.

To avoid on ATM-7 launch in the main beam clufter, The

SHOOT lights are inhibited when RADAR is selected, asgect e
angle is 90° + 9% and the elevation angle is lower than 5

above the horizon,

THROTTLE CONTROLS

GUNS/MISSILE SWITCH (PINKY SWITCH) I

The guns/missile (pinky switch, figure 1-3) is a four posi-
tion control which performs the weapon select function
for guns, radar and heat missiles, and performs station se-
lect functions for the heat missiles. The positions are
arranged as follows:

Forward — Radar missiles
Center — Heat missiles

Rear - Guns

Up - Heat reject (spring loaded)

There is no OFF position on the contral. With master arm
SAFE, one of the head-up lights illuminate indicating the “
position of the guns/missile switch, either the HEAT,
GUNS, or RADAR light. The pilot can cycle the
guns/missile switch through the three positions and watch
the three head-up weapon select lights illuminate. (This
assumes the landing gear handle is up, or the armament
safety override is pressed, and that the weapon selector is
not in TV or ARM,) Therefore, when the landing gear
handle is raised, one of the lights indicate the guns/missile
switch position. If at this point, the master arm: switch is
placed to ARM (with no further munition preparations)
the head-up select light goes OFF and the ARM light
comes ON. This indicates that the master ARM signal is
present, and that further weapon preparations are
necessary. A complete nose gun or missile weapon ready
indication is the illumination of both the head-up ARM
light and the respective weapon head-up light.

NOTE

The ACM computer computes for the AIM-9N-2 /

-3/P-2/-3 missiles with HEAT selected and the —
AIM-7E-3 or AIM-7F (depending on type missile

loaded) with RADAR selected,

If gun pods are abosard, the head-up GUN light has no
function. Only the head—up ARM light and the station :
ARM light provide the fire-ready indication, T

After OFP P005, the pinky switch will now also control

the scan corridor for CAA. When in the rear (GUNS) posi-

tion the slewable scan will center about 152 azimulh.

When in the center (HEAT) position the scan centers about s
0° azimuth. When in the forward (RADAR) position the

scan centers about 15° right azimuth.



CAGE BUTTON

The basic purpose of the CAGE button (figure 1-3) is to
rapidly switch the weapons avionics from an A/G weapon
delivery status into an A/A status. When cage is applied,
the AIR-TO-AIR light in the rear cockpit comes ON.
Depending on the present status of the aircraft, the cage
signal effects any or all of the following aircraft systems:
the trigger circuit, the optical sight system, and the radar
system. The cage signal, as it effects these systems, may be
defined as follows:

a. If the weapon selector knob is in ARM or TV, the
cage signal switches the trigger into the launch/fire
circuit of whatever munition is selected on the
guns/missile switch,

b. If the sight is being used in an A/G meode, the sight
switches into the A/A gun or missile mode depending on
the guns/missile switch position. Further operation of the
sight (in GUNS mode} depends on whether or not radar
lockon exists.

. With the radar powet knob in any bosition but OFF
or TEST, the cage command switches the radar into BST
(transmitter ON) mode, 5—mile range, with auto—acquisi-
tion available in each cockpit.

- I d. With guns/missile switch in GUNS, pressing the cage

button does not break radar lockon, If CAA mode has been
selected, pressing the cage button does not terminate CCA
mode.

The cage signal does not SAFE the bomb release system
for whatever A;G mission was in operation prior to cage.
For example, if a TV mission was in progress before cage,
the rear cockpit TV display and trigger switch, and both
front and rear bomb buttons are still operational in the EQ
weapon lockon/ release network.
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Cage Reset

The cage reset capability is available in each cockpit. In
the front cockpit, the cage reset signal is applied by
momentarily selecting the B position of the weapon select
control. In the rear cockpit, the WSO may press the
AIR-TOQ-AIR button (figure 1-3). In either case, the
AIR-TO-AIR light goes OFF and the cage reset function
returns the aircraft to the mode selected prior to the
application of the CAGE signal. If the pilot leaves the
WPN SEL in B pesition, this will not inhibit the radar or
LCOSS cage functions, or future cage reset functions of the
AIR-TO-AIR button.

STICK GRIP CONTROLS

NOSE GEAR STEERING BUTTON
(AUTO ACQUISITION)

The radar auto-acquisition (auto-acq) operation is available
on the nose gear steering button in both cockpits. The mode
is entered by the cage command. Refer to Computer Auto-
matic Acquisition Mode, this section. I

ARR BUTTON
(SEEKER UNCAGE)

The air refueling release (ARR) button provides seeker un-
cage functions for the AIM—9 missile or AGM—65 missile,
depending on which munition is in priority. For the
AGM—65, the bution is held pressed fo uncage and enable
seeker slew operations, and released to command lockon.
For the AIM—9, the button is pressed and held to command
seeker uncage and self—irack. With both munitions aboard,
the button /missile priority can be switched by applying the
cage uncage commands described under Cage Buiton, this
section.
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BOMB BUTTON

Bomb button power is supplied through the A/ G Weapon
Release Control circuit breaker on No, 1 circuit breaker
panel. The bomb button (figure 1-3) controls the
application of weapon release/ launch voltage for all
air-to-ground weapons. The sight camera system is also
operated through the bomb butten.

The bomb button in the rear cockpit will also release
armament and operate the cameras. The conditions which
must be present to enable the bomb button (station ARM
and head-up ARM lights) are described under Station
Select Buttons in previous paragraphs. Also, the bomb
button transfer relay interlock must be satisfied.

Bomb Button Transfer Relay

The transfer relay performs a switching function in the
bomb button circuit. When the relay is energized, the
bomb button outputs are applied to the weapons firing and
release circuits. The DCU-94/ A special weapons controls,
however, will take command and deenergize the relay
unless any ONE of the following conditions exist.

a All DCU-94/A station select switches - AFT
b, DCU-94/A master release lock switch — AFT
c. Consent switch -SAFE

~ TRIGGER

The front cockpit trigger is a two-detent switeh, The trig-
ger 1 position operates the optical sight camera withoui )
munition expenditure; trigger 2 fires the AIM-T, AIM-9
missile or gun, operates all cametas, and initiates the Snap-
shot Function for recording fire control parameters.
"(Refer to Tactical Information Retrieval System {TIRS)
for details.} Both the front and rear cockpit trigger will
energize AGM-65 weapon video, The rear cockpit irigger,
however, will not fire armament nor operate cameras,
The following information summarizes the conditions
necessary to obtain a launch ready triggey circuit for radar
and heat missiles and the nose gun. Trigger voltage is ap-
plied through the GUN TRIG circuit breaker on the No, 1
. circuit panel.

AlM-7 Trigger Ready

The RADAR missile launch-ready trigger is obtained
when the following conditions are satisfied.

a. The radar power knob must be in the QPR position
for optimum success.

‘I‘
1; CAUTION
[

The TEST and STBY positions of the radar power
knob do not inhibit missile launch. These are not
(SAFE) positions in the missile launch circuit
when the interlock switch is in the OUT position
and all other controls (listed here), are energized.
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b. The radar missile (RDR MSL) power switch must be
in CW ON.
¢. The missile(s) must be tuned (RDR missile status
light{s) ON).
d. The interlock (INTLK) switch may be positioned to
IN or OUT.
(1) With IN selected, the computer interlocks
(radar range and steering requirements) must be
satisfied.

e. The guns/missile switeh must be in the radar position,
(1) Head-up RADAR light - ON
£ The master arm switch must be in ARM.
Head-up ARM light - ON

NOTE

@ The two forward missiles cannot be launched if a
MER or fuel tank is aboard the CL station (CLTK
light ON). This equipment must be jettisoned to
get the forward missiles into the launch circuit.

@ (Block 31 thru 40) If the CL TK light is on due
to the installation of a centerline arming unit on
the Aerc 27A bomb rack, the forward missiles
cannot be launched or jettisoned, even after re-
lease of the single mounted bomb on that station.

For additional radar missile information, refer to Fire
Control Systerm, Computer Functions.

AM-9 Trigger Ready

The HFAT missile launch-ready trigger is obtained as
follows.

a, The guns/missile switch must be in the heat position.

(1) Missile status HEAT light - ON {selected
station)
{2) Head-up HEAT light - ON
b. The master arm switch must be in ARM.
{1) Head-up ARM light - ON

Nose Gun Trigger Ready

The gun trigger-ready condition is obtained as follows.

a. The guns/missile switch must be in the guns position.

(1) Head-up GUN light ~ ON
b. The gun station button must be ON.
{1) Gun (green) light - ON
c. The master arm switch must be in ARM.
(1) Gun station ARM light - ON
{2) Head-up ARM light - ON



TO 1F-4E-34-1-1

WEAPONS RELEASE COMPUTER SET (WRCS)

The WRCS (AN/ASQ-91) provides several delivery modes
in support of hoth the level and dive delivery maneuvers.
The weapon release signal is generated automatically by
the computing systermn using inputs of INS velocities, radar
target range, and manual inputs through controls in the
cockpit. The basic system consists of the ballistics
computer in access door 119, and the WRCS control panels
in the cockpit (figure 1-4}). A simplified flow diagram is
provided at the end of this description to show all other
aircraft avionics systemns that are used in support of the
WRCS equipment and associated delivery modes.

The available delivery modes are selected on the delivery
mode knob. The level delivery modes are the LAYDOWN,
DIVE LAYDOWN and QFFSET BOME selections; the
dive delivery modes are obtained by selecting IVE TOSS.
The TGT FIND position selects a navigational mode in
which a release signal cannot be obtained. Therefore, the
TGT FIND selection is a SAFE (or OFF) position of the
control (as far as weapon deployment is concerned) for any
weapon except guns. The AGM—45 position is a WRCS
missile mode and the system provides the autematic
launch signal in either a dive, level, or pullup maneuver
(see Delivery Modes, Air-to-Ground). Each delivery mode
is described later in this section.

NOTE

On aircraft with a Pave Spike pod loaded and pod
POWER ON selected, the siant range indicator
mode knob must be in the WRCS position to ob-
tain weapon release with the delivery mode knob
in any WRCS mode.

COMPUTER CONTROL PANEL

The WRCS computer contral panel has three TARGET in-
put controls, two RELEASE input controls, and a bomb
DRAG COEFFICIENT input control. The panel also has
a BIT control knob that is used to select and test the gof
no—go status of the WRCS. Figure 1—5, WRCS manual -
inputs, shows the required panel controls that must be set
with somne value for each WRECS operating mode.
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TARGET RANGE CONTROLS

The three target inputs are used for the target find and
offset bomb mode. The distance between the IP
(identification point) and the target is placed on the two
disfance readout displays by rotating the adjacent control
knobs. The distance readout is in hundreds-of-feet. The
top target distance control receives the north or south
distance, the lower farget distance control receives the
east or west target distance. For the offset bomb and target
find mode, the altitude value placed in the ALT RANGE
control should be either (1} the target or RIP elevation
(MSL) for the planned run—in altitude or (2) the target or
RIP pressure altitude. For the laydown bombing mode, the
ALT RANGE control receives the range from the IP to
target in hundreds-of-feet. Either the ALT or RANGE
placard is illuminated under the panel, depending on the
delivery mode selected. The maximum setting on the
target controls is 999 ¢ 100 feet (99,900 feet). Tick marks
are provided on the 100-foot dial to permit intermediate
settings. The dual purpose ALT RANGE control has the
following maximum settings: the maximum ALT settings
is 100 x 100 feet (10,000 feet); the maximum RANGE
setting is 249 x 100 feet (24,8900 feet). The maximum
setting on the N—S and E-W DISTANCE controls is 999 x
100 feet (99,900 feet).

F
i CAUTION §
b

When a value is inserted in the target ALT
RANGE counter other than 000, do not select
the target find or offset bomb mode unless the
aircraft altitude MSL js greater than the value
{times 100}; or uniess the W50 is performing the
target find offset bomb WRCS BIT check as pre-
sented in section IL. This is necessary to prevent
possible damage to the piteh servo in the WRCS
compl er.
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WRCS CONTROLS
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WRCS MANUAL INPUTS
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Figure 1-5

RELEASE RANGE CONTROL

The release range (Rg) control knob is used to manually
get the bomb range in tens~of feet on the digital readout.
This control is used for the laydown, dive laydown, and
offset bombing modes. The maximum setting is 999 x 10
feet (9,890 feet),

NOTE

@ As described later, the (Rp) setting may be as
great as 99,900 feet for WRCS/AJB-7 integrated
deliveries,

@® Do not set the target range control and release
range control on equal values, allow at least 0.25
second time/distance between settings to allow
for the maximum possible bomb rack time delay.
If the values are equal, the bomb may not release
or release late.

RELEASE ADVANCE CONTROL

The release advance control is operative in all WRCS
bomb release modes and in the WRCS/LABS integrate
mode, The release advance control can be used in
conjunction with the AWRU to advance the release signal
in milliseconds. For example, if single-ripple (QTY 3} is
selected on the AWRU with a release interval of 100
milliseconds, the release advance control can be used to
place the second bomb on target. Setting 100 milliseconds
on the digital readout causes the first bomb to hit short of
the target and the third bomb to hit long of the target. The
counter has a maximum setting of 999 milliseconds. The
release advance setting that will place the middle bomb on
target can be determined by the following method.

RA = Iz (Npy — 1)
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where:

RA — Release Advance Setting, milliseconds;
lg — Release Intervalometer setting, milliseconds;

N1g = Impact sequence number of bomb
desired on target.

Example:

To place the third bomb impact of Lhe ripple release string
on larget, use Npg = 3. Then if Iz = 100 msec., RA = 100
(3 — 1) or, RA = 200 msec.

DRAG COEFFICIENT CONTROL

The drag coelficient control is used only during the dive
toss mode. The maximum setting is 9.99. The drag
coefficient (Cp) is a bias factor that is analytically
established to equate the computer bomb trajectory to the
actual bomb trajectory. This drag coefficient value s not
the mathematical drag coefficient of the bomb. The
ground crew must set the Ballistic Computer with a
related V, value. When V. is changed, the drag coefficient
will change (see Ballistic Computer).

BUILT-IN-TEST (BIT)

The built-in-test (BIT) control is used to establish the
go/no—go status of the WRCS. The BIT selector knob is not
a mode selector switch for computer operation. The BIT is
initiated by rotating the knob to the bornbing maode to be
tesied and pressing the button in the center of the selector
knob, placarded PUSH FOR BIT, wait 5 seconds and then
press the FREEZE button while holding the BIT butten
pressed. Upon receiving either a GO or NO-GO indication,
the BIT is discontinued by releasing the button. The
NO-GO and GO lights are located under the panel to
illuminate the applicable placard. [lumination of the
NO-GO indicator at times other than the BIT checks
indicates an inertial navigation system malfunction. A
NO-GO indication will result if the BIT parameter (listed
in the checklist} are not used. If a NO-GO indication is
received as the BIT button is released, the indication can
be disregarded if a GO indication was previously obtained.
Refer to section I, WRCS BIT check procedures.

BALLISTIC COMPUTER

The ballistic computer contains all of the analog circuitry
required to sclve the bombing problem for each WR(CS
delivery mode. Built-in-test (BIT) features are
incorporated to facilitate a go/no~go check of the WRCS.

The computer has several serewdriver adjustments (figure
1-7) that are made by the ground crew. These adjustments
are bias factors and should not be confused with the actual
parameter. For example: V,; IS NOT the ejection velocity
of the bomb in feet per second; V. is the ejection velocity
bias factor that is selected and applied to the computer.
The drag coefficient value (Cp which is dialed into the
computer by the W50 is also a bias factor that varies with



the type of bomb and is related to specific V, bias setting.
When V. is changed, the drag coefficient must be changed.

CURSOR CONTROL PANEL

The cursor controls panel (figure 1—4) contains the
additional control required to perform the target-finding
meode and the offset bombing mode.

CURSOR CONTROLS

The cursor control panel has two thumbwheel controls {or
slew controls) placarded ALONG TRACK and CROSS
TRACK. These controls are used to position the cursors
that appear on the radar scopes when the radar set is
operated in the MAP-PPI mode. The conirols are
spring-loaded to return to the center position after each
operation of the control; this return motion of the control
does not affect the position of the radar cursors. The along
track control contains a microswitch that activates a relay
to enable the cursor control commands to be received by
the WRCS computer. Therefore, the along track control
must be moved first, and then the cross track control.
Until the along track control is moved or the freeze button
is pressed, the velocity integrators in the WRGS computer
are maintained at zero distance traveled. The along track
control positions the range curser over or below the RIP
radar return. The cross track control positions the vertical
offset cursor over the RIP radar return. The intensity of
the cursors on the scopes can be controlled by the controls
located on the scope panel in the rear cockpit. If the
cursors appear to be erratic in track or control, push the
reset button and resume operation.

NOTE

Do not position the range cursor below zero range.
If the range cursor is moved below zere range and
positioned over the IP, the steering information
will be in error by 180 degrees and the cursor will
respond oppoesite to along track cursor control
movements.

FREEZE BUTTON

When the freeze button is pressed, the velocity integrators
in the WRCS computer begin to calculate the distance
traveled from zero, and the cursors begin tracking the
ground position indicated on the radar scopes by the
intersection of the two cursors. The freeze button remains
illuminated until the reset button is pressed, or until a
different delivery mode is selected. The freeze button is
used also during the BIT check to initiate the test problem
for all bombing modes.

TARGET INSERT BUTTON

When the TARGET INSERT button is pressed, the
north-south and east-west distances (entered in the
WRCS panel controls) are inserted into the WRCS
computer. This canses the cursors to move from the RIP
to the target and begin tracking the target location on the
radar scope. Only at this point is target steering
information supplied to the various display instruments.
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The target insert button remains illuminated until the
reset button is pressed, or until a different delivery mode
is selected.

RESET BUTTON

The reset button is a momentary pushbutton switch
spring-loaded to ON. Pressing the button deenergizes the
tracking relays and causes the velocity integrators to
return to zero distance traveled; the freeze button light
and the target insert button light go OFF; the offset cursor
on the radar scope moves to the center of the scope; and
the range cursor. disappears. The purpese of the reset
button is to permit the aircrew to cancel all previous
inputs and start over. This might be desirable when the
RIP can be visually located and a flyover fix on the RIP
accomplished. When the aircraft is directly over the RIP,
the WSQ presses the freeze button to press the velocity
integrators. If immediate steering information is required,
the WSO should press the target insert button as sodn as
possible after pressing the freeze button.

STEERING INSTRUMENTS AND
INDICATORS (WRCS)

During WRCS bombing, navigatienal, and AGM-45
missile modes, the aircrew is provided with target
steering, range and bearing information displayed on the
ADI, HSI, optical sight reticle and the BDHL AGM—45
maneuver command indications are provided on the angle
of attack indexers in each cockpii. Refer to the WRCS
signal flow diagram, figure 1-6.

ATTITUDE DIRECTOR INDICATOR (ADI)

The ADI provides steering information during the offset
bombing, target finding and AGM-45 modes as follows.

a. During the offset bombing and target find modes,
when target insert is initiated and positive cursor tracking
is established, the vertical pointer provides azimuth
steering information to acquire an inbound track to the
target.

b. During the AGM—45 missile mode, the vertical and
horizontal pointers indicate elevation and azimuth rnissile
look angles. Refer to AGM—45 Delivery, this part.

HORIZONTAL SITUATION INDICATOR (HSi) AND
BEARING DISTANCE HEADING INDICATOR (BDHI)

The HSI (front cockpit) and BDHI {rear cockpit) provide
command steering information to the target during offset
bomb or target find modes. The operating contrels for
these instruments are maintained in the NAV/COMP
position to get the target steering data, The HEI relates
magnetic bearing, magnetic heading, and magnetic course
to target with a distance read—out in nautical miles. Only
a portion of this information is displayed on the BDHI in
the rear cockpit. Refer o Delivery Modes, Air-to-Ground.
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WEAPONS RELEASE COMPUTER SIGNAL FLOW
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OPTICAL SIGHT RETICLE

The sight reticle is used in conjunction with the WRCS
delivery modes as follows (see Lead Computing Optical
Sight).

a. In the laydown mode the depressed reticle is used to
establish a target position fix and indicate aircrafi drift
throughout the bombing run.

b. In the dive toss or dive laydown mode, the reticle is
caged at RBL (35 mils) and drift stabilized. With radar
lockon, the pilot tracks the target and when the pipper and
target are superimposed, a target fix (range input) is
established. With lockon, the range bar indicates present
slant range.

¢. In the target find or offset homb mode when target
insert is initiated, the roll tabs provide a head-up dispiay of
the steering information presented on the ADI verfical
pointer,

ANGLE OF ATTACK INDEXERS

The angle of attack (AQA) indexers are functional only in
the AGM-45 missile mode for level, dive or climb maneuver
command indications. Refer to AGM-45 Delivery, this part.

WRCS TONE

An audio tone is present in the headset for all WRCS
modes except AGM-45 when the bomb buiton is pressed
and continues until a bomb release signal is generated,
The tone is generated by the AN/AJB-7 audio fone
generator and is transmitted for training purposes unless
the pullup tone switch is in the OFF position. (See Pullup
Tone Switch, ARBCS system.)

WEAPON DELIVERY PANEL
(LABS/TARGET FIND CONTROLS)

The controls on this panel (figure 1-6) enable the selection
of a delivery mode using combined avionics equipment.
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The aircrew may select and use the target navigation
features of the TGT FIND (WRCS) mode, and deliver a
weapon using any of the LABS {ARBCS) modes on the
delivery mode selector. Refer to Delivery Methods,
Air-to-Ground, this section.

TGT FIND SWITCH

The selective functions of the target find switch and the
TGT FIND mode on the delivery mode knob are identical.
If the pilot selects a WRCS mode on the delivery mode
knob, the target find switch has no function and should
remain in NORM. The HOLD position energizes the target
find circuits along with any LABS or DIRECT mode
{including OFF) that the pilot selects.

NOTE

WSO target find steering is disabled if the pilot se-
lects any WRCS mode (except TGT FIND) in the
forwarg cockpit,

RANGE SWITCH

"The range switch if functional in any WRCS mode that re-
quires an RR setting. The (X 100) position applies a multi-
plier of 100 to whatever digit the WSO places inthe Rp
counter. In NORM, a factor of 10 is applied to the RR
setting.

ACTIVATE SWITCH

Voltage is available for the activate switch when the
target insert button is pressed. Placing the activate switch
to ON provides continuity to activate gireuits in the
weapon release computer. These circuits close only when
the aircraft range from target becomes equivalent to the
set Rp range. This applies the activate signal to the
selected LABS circuits and the associated indicators. To
avoid premature activation, select the ON position only
after target insert, and only after the range and steering
devices have transitioned to the target. If the activate
witch is left in NORM, the system is operating in a target
find mode where an Rp setting has no meaning.

ATTITUDE REFERENCE AND BOMBING COMPUTER SET
(ARBCS)

The ARBCS equipment (figure 1-7) is considered
primarily for the LOFT (or pullup) maneuvering
capabilities of the automatic release system. The system
may be used directly with multiple weapons controls on
the pedestal panel and bomb, laser, or AGM-45 munitions.
The system delivers the weapon release signal at the
termination of a release time setting orat a planned pitch
(gyro) angle setting. The high angle gyro (3/8) modes are
not considered.

The left {or LABS) side of the delivery mode knob selects
the ARBCS release modes. The LOFT and T LAD modes
provide weapon release in the pullup flight path environ-
ment. The LOFT position selects a 4.0-G pullup schedule,
and release occurs when the aircrait piteh angle reaches the
value set on the low angle gyro switch, The T LAD posi-
tion selects a 3.5—C pullup schedule and release occurs

4t the completion of the release timer. Bailistic tables are
provided for both methods.
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ARBCS CONTROLS AND INDICATORS
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ATTITUDE DIRECTOR
INDICATOR (AD1)

For bombing operations, the ADI aids the pilot in
establishing and maintaining a constant G pullup
maneuver. The vertical and horizontal pointers are
programmed to move out of center when the aircraft isnot
following the programmed pullup profile (4.0 G obtained
in 2 seconds and maintained thereafter). During the loft
bomb run, the vertical and horizontal pointers indicate
yaw/roll and acceleration flight path errors. Prior to
actuating the bomb button, the vertical needle is either
deflected out of view or is being used navigationally,
depending on the position of the navigation mode knob,
When the bomb button is depressed, the AN/AJB-7
assumes command and the vertical pointer centers -
presenting the roll signal and indicating flight path
deviations while the pullup timer is operating. At pullup,
when the pullup timer is complete, the resolved yaw/roll
signal is presented on the vertical pointer. If the pointer
deflects to the right during the pullup, the pilot rolls to the
right - correcting into the pointer. The vertical director
warning flag appears or disappears to indicate the degree
of TACAN signal strength. Therefore, the appearance of
the flag has no meaning with respect to the vertical
pointer in a bombing mode.

NOTE
For vertical pointer functions during

LOFT/AGM-45 operations, rvefer to AGM-45
Delivery, this part.

The horizontal pointer is always deflected out of view
unless the loft bomb run is in progress {vomb button
pressed), The peinter indicates deviations in the 1.0 G
flight path during the low level approach to the pullup
point. When the pullup timer is complete, horizontal
pointer movement represents error between the desired
pullup G program and actual load factor which is
measured by the accelerometer. The system actually
programs the proper G buildup rate, which means that if
the pilot increases G loading at the proper rate, the pointer
will NOT move from the center of the sphere. The pointer
continues showing error in the constant 4.0 G flight path
until the pilot releases the bomb button after final bomb
release.

The ADI OFF flag comes into view if: (1) a system ac or dc
power failure occurs; (2) there is excessive error in the roll
and pitch signal sources of the gyroscope assembly; (3) an
ADI failure, or an internal de failure within the ADI
occurs. The OFF flag indicates malfunctions of the ARBCS
only, regardless of the mode the pilot has selected {(PRIM
or STBY) on the compass control panel. If the gyro system
fails in some manmner {conditions 1 and 2), the aircrew
cannot expect to obtain an accurate bomb release angle
since release oceurs through the ARBCS pitch—following
system.

NOTE

For LOFT (bombing) mode, the pedestal panel
REJECT switch should be in DF REJ, or else the
weapon selector must not be in the AGM-45
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mode. This is necessary to get the ADI vertical
pointer into the LOFT yaw/roll network.

FLIGHT DIRECTOR BOMBING
COMPUTER

The unit is not visible to the aircrew. The computer
develops dc voltages proportional to yaw/roll and G error
for ADI steering indications in the loft bombing
maneuvers. The computer also containg the tone
generator which provides the warning and pullup tone in
the headset. By removing a cover plate, controls are
available to set tone level, roll sensitivity, yaw sensitivity,
and pitch and G error sensitivity. The sensitivity controls
govern the ADI horizontal and vertical pointer rate of
deflection with respect to yaw/roll and G error signals.
There is no AN/AJB-T7 tone volume control in the cockpit.

The flight director computer containg a rol] cancel relay
which is energized if roll error (yaw/heading change)
exceeds 30° during the pullup flight path. With the roll
cancel circuit energized, the release circuit cannot be
energized and the bomb run is cancelled. To ready the
system for another run, momentarily position the bomb
mode switch out of the selected function then back to
LOFT.

PULLUP TONE SWITCH

The pullup tene switch (figure 1-7, sheet 2) is used
primarily for training purposes. The TONE ON position
allows the tone signal to be broadcast by the UHF
transmitter. The TONE OFF position (or selecting STBY
on the communication control panel) inhibits tone
transmission. In either case, the aircrew hears the tone
and all tone functions remain the same.

BOMB RELEASE
ANGLE COMPUTER

The release angle computer (figure 1-7, sheet 2} contains
the high and low angle release switches, the drum shaft
and yaw/roll resolver, and the drogue switch. The pitch
inputs drive the drum shaft which actuates the high and
low angle release switches. The yaw and roll inputs are
resolved, as a function of pitch, and transmitted to the
flight director bombing computer for use in the vertical
director pointer network. The controls on the front of the
computer are used to establish the release angle, The low
angle control may be set from 0° to 89.9°, and the high
angle control may be set from 70° to 179.9°. Only the low
angle control is used for loft bombing.

WARNING

When the LABS high angle switch is set greater
than 169.0°, bomb release may occur at the pullup
point when the bemb button is pressed ONST
0/8) or at the completion of the pullup bombing
timer (TIMED O/S).
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GYRO ERECT SWITCH

During aircraft maneuvers, the fluid in the displacement
gyro electrolytic switches may be driven to a false
gravity-level position by acceleration forces. On turns of
15°/minute or more and during a bomb mode pull-up,
slaving and erection are cut out to minimize the effect of
acceleration, but no cutout is provided for other
maneuvers, When the aircraft resumes a straight and
level attitude, erection errors may be reduced at a fast rate
(15°/minute) by placing and holding the gyro switch to
FAST ERECT (figure 1-7, sheet 1). The switch must not be
held in FAST ERECT for more than 60 seconds or damage
to the displacement gryo may result. If fast erect
capability is not exercised, normal erection reduces the
error at a rate of 1° to 2/minute. The gyro switch is
spring-loaded to the normal position.

BOMBING TIMERS

The timer controls include the pullup and release timer
controls in the rear cockpit (figure 1-7, sheet 2). The
pullup timer may be set from 0 to 80 seconds and the
release timer may be set from G to 30 seconds. Both timers
can be set in inecrements of 0 seconds, with 0.1 second as
the minimum numerical setting. The setting references in
the window do not move during the application of operate
voltage in the bomb run. Completion of the pullup timer
energizes relays which provide the various pullup signals
and the pullup flight program. The timers are either
motor driven (sequential) or sclid state (dual timer). The
mator driven timer receives 115 volt ac power; the solid
state timer receives 28 volt de. Timer excitation voltage is
applied when the pilot selects any LABS mode except
DIRECT. Timer initiate (operate) voltage is applied,
however, as a function of the specific mode selected. To
demonstrate, the following list summarizes the timer
operated versus the mode selected. (Operate voltage is
applied by actuating the bomb button.)

a. LOFT (and TIMED O/8) - Operate voltage is applied
only to the PULLUP timer, provided the timer is set to
some value other than zero. The PULLUP timer must be
set to some value to energize the ADI pullup flight path
program.

b. TIMED LADD (and TIMED LEVEL) — Operate
voltage is applied to the PULLUP timer; then to
RELEASE timer at the termination of the PULLUP timer
countdown. For the LADD mode, the PULLUP timer must
be set on some value to get the ADI pullup schedule; the
RELEASE timer must be set to develop a bomb release
signal.

¢. Pullup Warning Tone -

(1) Motor Driven Timer: For all modes in which the
PULLUP timer is set, a 0.25 second warning tone pulse is
initiated 1 second prior to PULLUP timer completion.

(2) Bolid State Timer: A warning tone pulse is not
provided.

For LABS/WRCS modes of operation, the above
information remains the same except that the timer
operate signal is applied by a signal from the WRCS
ACTIVATE circuits, rather than the bomb button, In all
LABS/WRCS combined modes, a 0.375 second activate
tone is applied at the ACTIVATE point. :



ARBCS INDICATORS

The pilot has various visual/and audio indicators that
signal the progress of the particular ARBCS delivery
mode. These include the tone signal, pullup light, and the
optical sight reticle provided the sight is illuminated. For
example, during the LOFT mode, the indicators function
as follows (figure 1—71, sheet 1}.

a. When the pilot applies bomb buiton voltage to start
the pullup timer: pullup light - ON.

TO 1F-4E-34-1-1

b. At pullup timer complete: pullup light and reticle
light — OFF, steady tone — ON. {The motor driven timer
initiates a 0.25 second warning tone prior to the steady
tone:

c. }As the airveraft reaches the release pitch attitude:
pullup light, reticle light — ON, tone - OFF.

d. When bomb button signal is removed: pullup light —
OFF.

These indicators function in this manner whether or not
an actual bomb release occurs; the weapon release system
may remain in a SAFE state.

LEAD COMPUTING OPTICAL SIGHT SYSTEM

OPTICAL SIGHT CONTROLS

The lead computing optical sight system (LCOSS, figure
1—8) is used to establish a visual sight reference to ait—to—
air and air—to—ground weapons delivery. A red reticle
image is projected on a combining glass. Power is applied
to LCOSS components when the sight mode selector knob
is in any position except OFF.

SIGHT MODE KNOB

The sight mode knob selects the meode of operation:

a. OFF: Denergizes the sight system.
b. STBY: Energizes the sight system for warm-up. The
reticle is not displayed.

CAGE Reticle is displayed and caged at

the radar boresight line (RBL).
A/G Selects air-to-ground mode; the
reticle is depressable from zero
mils to 245 mils below fuselage
reference line (FRL).
A/A Selects air—to-air lead compute
mode. The reticle position is
governed by the sight gyro, radar
range, the CADC Sensor, and the
cage button.

BIT 1 and
BIT 2

Energizes lead computing amplifier
relays so that fixed voltages are
applied to the sight system for self
test of system performance.

RETICLE DEPRESSION CONTROL

The reticle is depressed by rotating the reticle depression
knob until the digital readout (in one-mil increments)
corresponds to the desired sight setting. The sight cannot
be manually positioned in azimuth.

RETICLE INTENSITY CONTROL

Rotating the reticle intensity contro! knob permits the
pilot to vary the reticle brightness level.

SHUTTER (LEVER) CONTROL

The shutter control is a two position lever with positions
of CL (closed) and OPEN. The CL position places a shutter
between optical light sources and the combining glass,
thus preventing damage to the optics from bright sun
light. The OPEN position allows the reticle to be displayed.

NOTE

For optical sight lead computing operations, refer
to Air—to—Air Gunnery, this section.

RETICLE IMAGE

The reticle image that is projected on the combining glass
iz composed of a fixed reticle, roll reference tabs, and a
range bar (figure 1-9). The fixed reticle consists of a 2-mil
diameter pipper located in the center of a 25-mil diameter
segmented circle, and a 50-mil diameter complete circle.
The 50-mil circle has three index tabs located on the outer
edge at the top, and left and right of the pipper.

The roll reference tabs rotate about the 50-mil circle. The
roll reference tabs have two separate functions. During
the offset bombing mode and the target finding mode, the
roll tabs provide steering information supplied by the
WRCS. The position of the roll tabs, with respect to the
fized index tabs, indicates the angle between the ground
track and course to the target. During all other modes of
operation, the roll tabs indicate the aircraft roll attitude
which is supplied by the INS.

Change 9 1-23
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OPTICAL SIGHT RETICLES
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The range bar is semi-circular and appears on the inside
of the 50-mil circle only when a target has been acquired
by radar lockon. The instantaneous length of the range
bar, and the rate at which the length is changing indicates
the actual radar slant range and the range rate between
the aircraft and the target. The minimum length of the
range bar {and minimurm range indication) exists at the 8
o'clock position. With gun selected and the inside tab of
the range bar at 8 o’clock, the actual radar range is 1000
feet. When the range bar tab is at 5 o’clock, the range is
2000 feet. The range indication is linear; i.e., 1000 feet per
each tab on the 50-mil circle. When the range bar reaches
its maximum length, (near 12 o'clock), the radar range is
6667 feet. If the range is greater than 6667 feet, the range
bar will remain at the maximum position. (Refer to Range
Bar Ranging.)

a. With the mode knob in AJA, the range bar appears

when radar lockon is accomplished in any of the radar modes

and indicates slant range to the target for air-to-air gunnery
or missile attack,

b. With the mode knob in A/G and the DIVE TOSS or
DIVE LAY mode selected on the delivery mode knob, the
Yange bar will appear to indicate radar lockon has been ac-
complished in any of the radar modes and will indicate slant
range from the aircraft to the position of the pipper on the
ground.

RANGE BAR RANGING

Interpretation of the slant range displayed by the position
(or length) of the range bar is affected only when guns is
selected. With GUNS selected, the minimum length of the
range bar represents 1000 feet and the maximum length
represents 6667 feet (approximately 6700 feet). When any
other weapon or delivery mode is selected, the minimum
length of the range bar represents 3000 feet and the
mazimum length represents 20,000 feet (figure 1-9},

WARNING

Do not attempt air-to—ground deliveries using
the optical sight range bar with the sight
operating in the A/A mode. Operating the sight
in the A/A mode with a radar lockon in the A/G
mode will result in dangerously misleading range
bar indications.

RETICLE LIGHT FLASHER

The reticle flashes at approximately 20 Hz to alert the pilot
that the following conditions may exist,
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a. INS failure with a WRCS bombing mode selected.

b. Premature release of the bomb button during
ARBCS timed bombing mode.

c. Loss of bomb button power (ie., armament bus
power).

d. Loss of pitch stab during an ARBCS bombing mode.

Any of the preceding conditions will energize the reticle
flasher relay. The pilot can momentarily recycle the
delivery mode knob out of its present position and
deenergize the flasher relay.

RETICLE CAGE

The reticle cage function is applied through the cage
button on the inboard throttle. With the sight operating in
the (GUNS) A/A mode and with CAGE pressed (no radar
lockon) the reticle is caged at EBL. When CAGE is
released, a pseudo range of 1000 feet is supplied to the
computer; the range bar is not displayed. With radar
lockon, the stiffening function is applied as long as CAGE
is pressed; the lead angle computer receives the 1000-foot
range signal. The range bar continues to indicate the
actual radar range or the maximum displayable range of
6700 feet. When CAGE is released, the reticle moves in
AZ-EL to display the lead required to a maximum of 4000
feet. (See figure 1-8.)

With guns/missile switeh in GUNS, pressing the cage button |

does not break a radar lockon. If CAA mode has been se-
lected, pressing the cage button does not terminate CAA
mode.

If the sight is being operated in the A/G mode, the CAGE
signal immediately switches the sight to the A/A mode
and into the operating functions shown in figure 1-8.

RETICLE FUNCTIONS VS DELIVERY MODE

The basic modes of sight operation (A/A or A/GR) are
influenced by the delivery mode selected, and in some
cases by the weapon selected. The table provided in figure
1-10 show the effect of these controls on sight functions.



-

OPTICAL SIGHT FUNCTIONS

T0 1F-4E-34-1-1

DELIVERY/ WPN SEL DELIVERY oPTICAL OPTICAL SIGHT RETICLE
MUNITION pOSITION MONE SIGHT
SELECTED SELECTOR MODE ELEVATION AZIMUTH ROLL TABS | RANGE BAR
NA > A/A Leod Compute Leuad Compute
Max Range
GUNS Any except g
TV/ ARM OFF or [ A/G Manuvo! Dep. 6700 f
DIRECT from FRL
Hegt or Rador | Any except Coged at Rol!
eqt or Ra [+]4 ny xCep uge
Miosiles | TV/ARM AA RBL Caged of
T
BOMBS
Rockets, [ T Manual Dep.
eets, | RKT3E Disp,|  DIREC from FRL
Caged ot Caged at D
Offset Bomb BOMBS, RKTS RBL 0e
set Bomb | g DISP or A
#ox Range
N Tom “ Cuged i 20'000 h
ive 10SS,
Dive Laydown, BgH[ﬁSShRK.&S (3> AG RBL Deift
Laydown ar s>
TL
. ROMBS, RKTS T LAD
Timed ar : Roll
. DISP or Q/s
AN/AIB-T A LOFT
INST 0/5 Caged af
Coged 0
oged o
ED Manua! Dep.
weoe | T DIRECT from FRL
@ With locken, the CAGE signa) (held in) applias the reticle cage, 1000 ft. fixed range, lead compute mode. Without leckon, the CAGE signal

{(held in) pluces the reticle at RBL.

A mamentary CAGE signal switches the sight to AR lead computs mede,

occurs as

[D A momentary CAGE signal switches the sight to the A/ A mode:

the CAGE hotten is released).

compute with GUNS selected.

@ Roll disployed until target insert,

then steering Yo target.

The sight raticle is pitch stohilized; manue!l depressinn is from the leve) plane.

system must be used; switch the aititude raference system selecter knob to S$TBY for

B> The CAGE signal places trigger girenit inta sither GUNS or HEAT/RDR misslle

@ The sight reticta flashes 1f INS falle; ot AN/AJB=T o WRCS misslon abort, &t with bambbutten pawer lass.

the reticle

flasher.

Figure 1-10

either 1000 ft. range or at ROR

1$ INS tails {reaticle

range if lockon is present (switching

cither caged et REL with HEAT/RDR missiles selected; or lead

Hashes ™ ), the AN/ AJB-T referonce

religble sight depression.

fire network; the sight foncticns

Tha

as atated in note 3.

CAGE signal deenerglzes

Qg.;gg_-.i:_ﬂ—_-iﬁiﬁ

1.27



TO 1F-4E-34-1-1

NOSE GUN SYSTEM

GUN SYSTEM, M61A1

The internal Bun system (figure 1-11) js an electrically
controlled, hydraulically powered, forward firing 20mm
gun. The weapon is g complete pallatizad package
installed in the forward fuselage which may he
down-loaded for maintenance. The syatem is
interchangeable in all nose gun aireraft, The package is 84
inches long, 22 inches wide, 46 inches high and weighs
1100 pounds fully loaded and 672 pounds empty, The tota]
ammunition capacity is 639 rounds with firing rates of
6000 SPM (shots per minute) or 4000 SPM. The pilot

To reduce possible gun damage and prolong gun
life, a single burst should not exceed three
seconds,

NOTE

The minimum time between burgts is
approximately one second. The trigger ig
automatically digabled during this period. Refer
to Gun Electries! Controls,

mechanically driven, rotates and dri
along drum partitions and into the exit upit, The exit unit
removes the rounds from the drum partitions and

trigger fire circuit to 8top gun operation. This also
desnergizes the nose gun station select amber light,
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HYDRAULIC DRIVE ASSEMBLIES

ng
bower to drive the gup system through the hydraulic
motor and gearbox,

SCAVENGE SYSTEM

valve in this gystem controls the application of engine
bleed (rain removal) air tg g Jet pump in the gun gas
discharge line, It electrical power is logt at the valve, the
valve fails in the opei (safe) position s that the purge
system continues to function. If the pilot mugt dump
cockpit pressure for any reason, then purge system ajr is

GUN ELECTRICAL CONTROL

The electrical requirements for gyn operation are supplied
by the aircraft majn bus system and dispersed by the gun
control unit. The trigger si applies voltage to the
hydraulic motor solenoid that initiates the hydraulic gun

i The trigger algo closes relays in the gun
control unit that apply 330 450 volt de (rectified 115 volt
ac) into the round firing cirenit. Other control unit eiveuits
ineludes thoge that control speed sensing, rounds limiter,
and automatic gun clearing,
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NOSE GUN SYSTEM

. M61A1 GUN
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PRNR AW

. GUN FEED UNIT

. GUMN FIRING CIRCUIT SAFETY PIN
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AE—34—1—1—{19}A
Figure 1-11
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The gun always operates in an auto-clear mode. (The
auto—clear switch on the pedestal has no function in nose
gun operations.) During gun firing, the clearing device
receives a signal from the speed sensing circuits at a
frequency which is directly proportional to the rate of
weapon fire. When the pilot releases the trigger, the
clearing signal device prevents the gun from going into the
clearing mode until the firing rate has decelerated below
4000 SPM. Round firing veltage is held on the gun during
the clearing eycle so that any rounds chambered before the
bolts retract are fired. The delay between trigger release
and the point at which all the bolts are cleared is such that
approximately 5 to 11 rounds will fire after the trigger is
released. This depends on the initial firing rate. The time
period between the last round fired and complete gun stop
results in live rounds (4 to 9) clearing the gun and
returning to the drum. The total time period between
trigger release and gun full stop is slightly less than 1
second. During this period, the trigger is disabled and the
pilot must delay at least this long between bursts.

ROUNDS LIMITER

The rounds limiter (figure 1-11) may be adjusted by
armament crew personnel when it is necessary to limit the
quantity of rounds to be fired during one flight. The device
has a counter unit which is set to actuate a rounds Lmiter
switch and stop gun operation after the determined
number of rounds have been fired. Actuation of the rounds
limiter switch will deenergize the ARM light in the nose
station select butten and the head-up GUN light.

Set Knob and Limit Switch

The set knob is used to insert the limit number of rounds
to be fired. The number of rounds to be fired is registered
on the 3-place counter located adjacent to the set knob.
The rounds limit toggle switch must be in the LIMIT
position for this mode of operation.

NOSE GUN CONTROLS
GUN SELECT

The pguns select functions are provided by the
guns/missiles switch on the left throttle. The rear-most
position of the switch selects the nose gun and illuminates
the head-up GUN light. Further gun arming functions are
provided by the controls below.

GUN STATION SELECT

The nose gun station button is pressed to select the nose
gun station. The GUN (green) light in the button housing
comes ON,
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MASTER ARM SWITCH

Selecting the arm position on the master arm switch
energizes all gun select circuits and arms the trigger
switch, The station ARM amber light illuminates to show
the ready condition. The station ARM light is electrically
located in the last rounds switch and rounds limiter
circuits. Therefore, the light goes OFF when all
expendable rounds or the limited number of rounds have
been fired.

RATE SWITCH

With the master arm switch in ARM, power is available
for the rate switch. The rate switch LOW position applies
power to the two—speed hydraulic flow valve and the gun
fire rate is 4000 SPM. In HIGH position, the valve cireuit
is open and the gun fires at 6000 SPM.

ROUNDS COUNTER

The clearing signal device, which supplies signals
proportional to rate of fire, is alse used to operate the
remote rounds counter on the pedestal panel. The counter
system is triggered once for every 10th round cycled
through the ammunition feed system.

TRIGGER SWITCHING

Consider the situation when the mission involves the use
of BOMBS or RKTS and DISP munitions deployed
through the bomb button. With master arm energized, the
trigger switch is HOT in the air-to-air weapon launch
circuit selected on the guns/missile switch. With GUNS
selected for example, the only way to SAFE the nose gun
is to deselect the nose gun station. If HEAT missiles are
aboard and with HEAT selected, there is no way to safe the
trigger circuit except to deselect the HEAT position. With
radar missiles selected and tuned (CW ON), the only way
to prevent the immediate trigger-launch of radar missiles
is to select interlocks IN. Therefore, when all three

air-to-air munitions are aboard with master arm .

energized, the trigger can be rendered SAFE by selecting
the gun weapon on the throttle and by maintaining the
gun station button deenergized.

There is one situation which the pilot must consider
during combat conditions. If it becomes necessary to
rapidly switch from one air-to-air weapon to another — say
from radar to guns - the pilot must not become
misoriented and hold the trigger signal while the
guns/missile switch is being positioned. This would result
in the accidental expenditure of needed munitions, and
possible munition collisions in front of the aircraft.



T0 1F-4E-34-1-1

FIRE CONTROL SYSTEM, RADAR SET

RADAR SET CONFIGURATIONS

Three radar set configurations and three display groups
are currently employed in these aircraft.

ANJAPQ-
120D(V)

The basic radar set using Direct
View Storage Tube (DVST) display
eguipment.

AN/APQ-
120F(V)

Same basic tadar set with TISEO
installed beginning at Block 48 (M—
237). TISEO aircrat use the DSCG.
At block 60, the Digital Scan Con-
verter Group (DSCG) display is in-
stalied. These display sets are TV
capable and the radar antenna

hand control is modified to provide
TISEQ/AGM—65 seeker AZ/EL
drive commands,

AN/APQ- The computer automatic acquisition

120(V)-10 (CAA) modification provides a faster

and -11 automatic acquisition mode with a
corridor scan and suppresses altitude
line returns to reduce spurious lock-
ons. Target information is provided
by a computer controlled digital tar-
get detector.

The ground programmmable digital fire
control computer provides accurate
missile launch envelopes for AIM-
TE, AIM-TF, and AIM-9P-2/-3]
N-2/-8 missiles. Before OFP POO5,
two modes of operation are provided:
long range intercept (LRI) and air
combat maneuvering { ACM).

This deseription (and Section II procedures) differentiates

between radar sets by referring to the display equipment,
i.e., DSCG aireraft.

MISSION

The purpose of the Fire Controt System (FCS) is to detect
and track airborne targets and to provide control and

guidance for the firing of missiles. The FCS consists of
three major subsystems and related equipment. These are:

a. Radar Set, AN/APQ-120( ).
b. Migsile Auxiliary Group.
¢c. Missile Launching Circuits.

The FCS is a muiti-mission system uzed in both air-to-air
and air-to-ground operation. The radar set searches for
and tracks targets at the diseretion of the WSO and
provides information to assist the pilet in firing weapoens.
The FCS is used as a ranging radar for firing guns or visual
bombing and as a mapping radar for navigation and radar
bombing. Capabilities for using TV and beacon are also
included. The following major operations are performed:

a. Detection of airborne and ground targets.

b, Automatic or manual acquisiton and automatic
tracking of selected target. :

c. Display of target range, angle, range rate,altitude, and
aspect angle information,

d. Display of steering information to achieve an optimum
missile launch position,

e. Preparation and check of necessary pararneters to
launch missiles.

. Nlumination of target with modulated CW rf energy
tequired for AIM-7 missile guidance,

g. Display of launch parameters for AIM-7E/F and
ATM-9P-2/-3 missiles.

h. Display of TV video provided by TISEO or TV weapon,

i. Range informatlion computed and supplied o WRCS
and LCOSS.

i. Mapping capability with choice of B or PPI display.

k. Beacon capability,

Airborne Fire Control Radar Set

The radar set is the major component of the FCS and
consists of 23 separate units which are located in the radar
package in the nose of the aircraft and in the cockpits. The
radar set is employed to search for and track airborne
targets, compute and present the AIM-7 or AIM-9 attack
display, and illuminate targets with CW energy for AIM-7
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missile guidance.

Two transmitters, receiving circuits, signal processing and
display circuits, and computing and control circuits are
included. The operation of these circuits depends on the
position of various operating controls which are set to
meet the requirements of & mission.

Missile Auxiliary Group (AIM-7)

The missife auxiliary group consists of the tuning drive and
the rf hardware which distributes the pseudo and rearsignals
to the AIM-7 missiles. After TO 1F-4-1424, the pseudo
doppler signal is removed. The four-channel tuning drive
conirols the tuning of the klystron in each AIM-7 missile,
The tuning drive applies suitable modification signals to the
missile control circuits so that the missile speedgate will
lock on the simulated target frequency. The auxiliary
group also provides roll command signals to the missile,

Missile Launching Circuits

The missile launching eircuits contain the necessary avi-
onics and cockpit controls to launch the air-to-air mis-
siles. The radar must be in operation for optimum em-
ployment of AIM-T missiles; AIM-9 operations do not
require the radar unless the pilot chooses to employ the
attack steering display. Missile launch controls and indi-
cators are deseribed in previous pages.

FCS CONTROLS AND INDICATORS

The FCS controls and indicators are located on the radar
set control, the antenna hand control, the control monitor
panel, and each radar scope.

NOTE

Refer to TO 1F-4C-34-1-1-2 for special ECCM
applications of the radar controls.

RADAR SET CONTROL PANEL
Radar Power Knoh

The radar power knob (figure 1-12) is used to control
power application to the entire fire control system.
Anytime the power knob is positioned out of OFF to TEST
or STBY, —250vdc is indicated on the control monitor
meter approximately 30 seconds after initizl turn on.
After approximately 3 minutes (2.5 minutes plus 30
seconds) from turn on, the radar may be tested or placed
into full operation according to the following paragraphs,

TEST

With TEST selected, voltage is applied to the TEST knob
on the control monitor and the systern may be
operationally checked in TEST positions 1 thru 6
Positions 7 and 8 are not used except for ground testing by
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maintenance personnel. The antenna is automatically
coupled to a dummy load to prevent rf transmission. This
position also inhibits the throttle CAGE mode.

STANDBY

With STBY selected, the radar system is maintained in a
ready condition, Warm up voltages are applied so that the
radar is operational in & minimum amount of time when
switched to OPR.

OPERATE
When OPR is selected, the system is fully operational; the

radar transmitter, waveguide, and antenna are coupled
together which permits rf energy to be transmitted.

WARNING

During ground operation, the OPR position
should not be used unless the area is clear of
personnel, electro-explosive devices (EED), or
when ground fueling is in progress within a 100
foot radius. In addition, check that there are no
surfaces within 50 feet of aircraft which can
reflect rf energy back into antenna and cause
damage.

EMERGENCY

When EMER is selected, the 2.5 minute time delay, pres-
sure, and temperature interlocks are bypassed. These inter-
locks are provided to inhibit operation under abnormal op-
erating conditions. Once EMER is selected, a red flag
comes into view behind the power knob and cannot be reset
without removing the knob,

i CAUTION :

The EMER position should not be used unless con-
ditions dictate radar operation regardless of possi-
ble damage.

L o]

Polar Switeh

The polar switch (detented out of the CIR 2 position) is
used to control the polarization of the transmitted rf
energy from the antenna. Control of the polarization is
accomplished by positioning the quarter wave plate in the
antenna feedhorn. RF energy is a combination of pulsating
electrostatic and magnetic fields. The following
paragraphs describe the polar switch positions and their
effect on the radiated rf energy.

LIN (LINEAR)

The LIN position is the normat operating position since
most electromagnetic energy is linearly polarized. In this
position, the rf energy is vertically polarized, ATM-7
missiles are normally fired in this position.
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Figure 1-12

CIR1

When CIR 1 is selected, the rf energy is rotated in a
clockwise direction from the vertical plane. AIM-7
missiles may be fired in this position.

CIR 2

In the CIR 2 position, the rf energy is rotated in a
counter—clockwise direction from the vertical plane.
Circular 2 polarization is automatically commanded in the
BEACON mode, regardless of the position of the polar
switch. This polarization is not compatible with the ATM-7
missile and must not be used when firing the missile. An
AIM-7 missile will not guide if launched with CIR 2
selected. The cw energy transmitted is 90° out of phase
with the ATM-7 missile rear antenna.

Circular polarization tends to minimize clutter from fog or
rain while permitting a target return to be received at
usable strength. These modes can be selected in an
attempt to clear up the scope presentation. However, it is
unlikely that any significant indications will be observed

during ground operation.

NOTE

The feedhorn must be nutating to change
polarization.

Radar Range Knob

The range knob is used to select a range sweep of 5, 10, 25,
50, 100 and 200 mile ranges on both scopes. The first four
positions are the Al (air intercept) positions and when
selected, activate a corresponding range light on the range
lights panel. The remaining positions select a range sweep
of 100 or 200 miles for search or mapping and disables the
lockon capebility.

On DSCG aircraft all range selections are digitally
displayed in the upper left corner on both scopes.
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Maneuver Switch

The maneuver switch is used to limit acceleration
responses which tend to drive the tracking loop off in
range and to remove the limit during air-to-air combat.
The LOW G position is used to limit acceleration responses
produced by countermeasures and clutter and is the
normal operating position. The HI G position removes the
LOW G limit function and allows the range track loog to
respond to high acceleration rates that may occur during
‘air-to-air combat. During CAA, the HI G funetion is auto-
matically selected.

Scan Switch

The SCAN switch selects the following antenna elevation
scan pattern. In 1 bar scan, the antenna search pattern is
unique to one elevation plane and is manually controlied
by the elevation thumbwheel (refer to antenna hand
control this section). With 2 bar selected, the antenna
search pattern is discrete in two elevation planes
separated by 3.75° on each successive scan. In boresight,
air-to-ground or map modes, 1 bar scan is automatically
commanded.

Aspect Knob

The aspect knob is used to provide the AIM-7 missile with
a predetermined simulated doppler instead of actual
doppler inputs. The positions of this control enable the
WSO to approximate the correct missile speedgate
location when radar range is not available. After the
missile is tuned, the NOSE, TAIL, FWD or AFT positions
may be used (as a function of aspect angle) to lock the
‘missile speedgate in the region of the target doppler. After
launch, the speedgate unlocks and sweeps a narrow band
centered about the simulated doppler frequency. When
WIDE is selected, the speedgate begins searching the
entire actual doppler spectrum and other doppler inputs
are overridden.

NOTE

The aspect knob supplies Ve to the Intercept com-
puter only in BST mode without radar lockon. The
WIDE position overrides all other switch settings
and locks the missile speedgate in wide sweep even
with a full system lockon,

On DSCG aircraft before OFP PO05; when NOSE is selected
on the aspect knob, target aspect angle (fighter position
from target tail) and altitude are displayed in place of the
range rate readout. Target altitude is displayed first for 2
seconds, then aspect angle for 4 seconds, Right aspect
angles of 0 thru 180° are displayed as 000 thru 180; left
aspect angles are displayed as -000 thru -180. Target alti-
tude to the nearest 1000 feet is displayed in hundreds of
feet with the last digit always zero; target altitude of
20,000 feet is displayed 200,

NOTE
On aircraft with DVST before OFP P005; with the
radar locked on to a target, do not select the

NOSE position; erroneous Ve gap readings will ve-
sulf.
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On DSCG aircraft after OFP PO05; when NOSE, FWD, or
TAIL is selected on the aspect knob, target aspect angle
(fighter position angle from target tail), target altitude, and
target heading is displayed in the upper right corner of the
DSCG scopes replacing the range rate readout. Aspect
angle readout is selected by positioning the aspeet knob to
FWD. Target altitude readout is selected by positioning
the aspect knob to NOSE. Display of right aspect angles
(0 to 180°) is 000 through 180. Display of left aspect
angles (0° to -180°) is 000 through -180, Displayed target
altitude changes in 1000 foot increments, but is displayed
in hundreds of feet (last digit is always 0). For example, a
target altitude of 20,000 MSL would he displayed as 200.
Target heading is selected by positioning the aspect knob
to TAIL. Display is an approximate keading of the target
in degrees from 0 to 360. For heading information to be
most accurate, aircraft heading must be initialized by radar
preflight procedures (BIT 5).

NOTE

On DVST aireraft after QFP P0O5; the LRU-1
must be notified that the aircraft has a DVST us-
ing the procedures under Radar Tumon in
section Il If these procedures are not used the
NOSE, FWD, and TAIL positions of the aspect
knob will give erroneous Ve indications,

Receiver Gain Knobs

The receiver gain FINE and COARSE controls are used to
adjust the gain of the radar receiver during search operation
During MAP PPI operation, BEACON PPI, and AIR-GRD
they control the STC circuits which determine the extent
tb which receiver gain is modified as a function of range.
They are automatically switched out of the circuit when
the system is tracking a target. These controls should he
adjusted for best video retum (best target display) on the
seope during search operation or to control the intensity at
the lower part of the scope during MAP-PPI operation.

Track Switch

This switch enables the WSO to perform radar tracking
operations mannally during heavy clutter environments,
or automatically as described below.

MANUAL

When the MAN position is selected, the WSO initiates
manual tracking operation when full-action is initiated.
In this operation, the target is bracketed with the
acquisition symbol and half-action is initiated, The range
strobe is positioned in-range from a closing-target and
full-action is initiated. Then the manual Ve control is
adjusted so that the range strobe and target video are
moving at the same rate (refer to MAN Ve control this
section;.

AUTOMATIC

With AUTO selected, full range and angle tracking
operations are accomplished automatically, The
manguver switch may be utilized to correct for changes in
target speed which exceed the radar tracking capabilities.
(Refer to maneuver switch in previous paragraphs).
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AOJ OUT

The AQJ OUT position is used to override the
acquisition-on-jamming feature of the radar. For
example, if a source of noise or jamming occurs during
search that prevents normal acquisition, the source may
be used as a target to initiate lockon and automatically
begin angle track operations. Placing the switch to AQd
OUT returns the system to a search configuration.

Display Knob

The display knob provides the following display selections.
B WIDE

The B WIDE position is used to select a full width (1207 B
sweep during search operations. When half-action is
initiated, the B-sweep is under manual azimuth control by
the antenna hand control.

B NAR
In the B NAR position, the B-sweep scans a 45" sector

which is manually positioned in azimuth by displacement
of the antenna hand control.

PPI WIDE

The PP1 WIDE position selects a plan position indicator
sweep used during the MAP mode to scan 2 120° sector.

PP1 NAR

The PPI NAR position selects a narrow 45° PPl sweep
which may be manually pesitioned in azimuth through the
antenna hand control. The PPI display is
compensated and is provided with a range cursor for

drift -
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mapping or bombing purposes. There are no acquisition or
lockon capabilities and the receiver gain is under the
influence of the STC circuits. This display is automatically
excluded in the 5 mile range.

VIS—IDENT (VI)

On airerafi without OFP PO05; after air-to-air lockon is
obtained the WSO may select the VI display to obtain VI
aim dot steering. VI steering provides pure pursuif steering
to the target except when range rate exceeds 87 knots and
range is less than 6060 feet. In this case, the dot will indi-
cate a veer-off by a sudden jump providing steering to pass
to the right of the target until the range rate decreases be-
low 67 Knots. In the rear quadrants, V1 steering directs
the aircraft to a position directly behind the target. The
V1 display can be used for close in, visual observaiion, or
for accurate range information in radar trail.

On aircraft with OFP P005; after air-to-air lockon is ob-
tained the WSO may select the VI display to obiain VI aim
dot steering. VI provides pure pursuit steering to the tar-
get. When the range to the target decreases to less than
1000 feet, the break-X will appear as an anti-collision
warning to the pilot. The steering dot will continue to dis-
play in those conditions.

If V1is selected during search operations, the acquisition
symbol is removed from the VI display. Acquisition and
lockon must be obtained using either the RDR or MAP
displays. After radar lockon, the Rmax and Rmin/
Rmax 2 strobes, in range and hold altitude functions are
disabled. Before QFP P0O05; after radar lockon the break
X function is also disabled. The interlock switch must be
ggT to launch an AIM-T missile; the SHOOT lights are
F.
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NOTE

@ AIM-7 missile launch in the VI mode should be ac-
complished only if the BST firing parameters can be
met. Erroneous english bias will be supplied to the
missile if the BST firing parameters are not met. In
the VI mode, the AOA and LOS rate functions are
removed from the lead angle error input to the
english bias circuits, The BST profile will zero out
any english bias errors,

j§ @ On DSCG airerat before OFP POOS; with VI se-
lected, a target locked on, and the aspect knob
in NOQSE, displayed target altitade and aspect
angle are in error.

After lockon, both scopes present range and range rate in-
formation. The VI range indicator displays accuraie range
yate inside approximately 12,000 feet and accurate range
and range rate information inside 9000 feet. Range rate in-
formation is accurate when the range indicator is automati-
cally activated {(range pointer jumps from 0to 9). The
minimum range indication is 800 feet.

To operate the radar system in V1 proceed as follows:

a. Perform normal radar lockon procedures to achieve
target lockon in the RDR or MAP mode.

b, When the target is within 5 miles, position the
display knob to VL

c. Maneuver aircraft to center aim dot. When range
decreases to 1.5 miles, observe range indicator for range
and range rate information.

Manual V¢ Control Knob

The MAN Ve control may be rotated in a clockwise (0 thru
9) direction to estimate the range rate of a closing target
in the manual track mode. With an opening range rate,
the Ve contrel is rotated counterclockwise (0 thru 2). To
operate the radar in manual track, proceed as follows:

4. Place track switch to MAN and set MAN V¢ control
to the estimated range rate hy observing target closing or
opening rate.

b. Initiate half-action and spotlight the target, then
position the range strobe slightly below the target and
initiate full-action (the anienna and receiver gain are
under manual control and the complete attack display
appears). Initial range is determined by the position of the
range strobe, range rate is determined by the MAN Ve
control setting.

¢. Adjust the MAN Ve control (if necessary) so that the
target video and range strobe are moving in the same
direction. When the correct Ve iz determined, initiate
half_action and place the range strobe directly over the
target and initiate full-action and release.
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Pulse Switch

The pulse switch is used to control the duration of the
transmitted energy (pulse width) and the frequency of the
cransmit-listen cycle (pulse repetition frequency). The
normal operating position is AUTO. During search
operations the long (wide) pulse width and low prf is
provided in all ranges. During {racking operations, pulse
width switching is accomplished automatically as a
function of target signal strength and range. Power level
mode switching is operative only during automatic
tracking, with the pulse switch in AUTO. With LONG
pulse selected, the prf is low and the pulse width is wide
which tends to increase the maximum detection range (all
ranges considered). However, wide pulse reduces the
ability to discern two or more targets on the same bearing.
The SHORT pulse position selects a narrow pulse width
for the Al ranges with a jittered high prf. Short pulse
operation increases detection capabilities on close range
targets. In the ATR-GND mode, the pulse switch has no
effect since short pulse is automatically commanded. The
cage mode also automatically selects short pulse
operation.

Skin Track Light

The SKIN TRK light illuminates (green) only when
tracking with range Tockon. When tracking in HOJ or
range memory, the light goes OFF, On DSCG aircraft {in
addition to the SKIN TRK light) the T symbol illuminates
to indicate that the radar is tracking. The T (track) symbol
is provided only on the rear scope and is engraved in the
scope face plate.

Radar Mode Knob

The radar mode knob is used to select the air-to-air and
air-to—ground modes of pperation.

RDR MODE

The RDR mode provides air-to-air search operations inall
six ranges. Only the Al {5 thru 50} ranges are used for
lockon and tracking. During search operations, a horizon
line, elevation strobe, and acquisition symbel are
displayed. The horizon line provides a constant indication
of the aircraft attitude. The clevation strobe indicates the
elevation angle of the antenna. The acquisition symbol
indicates the position where the range strobe will appear
when the action switch is pressed. The B-sweep is a
vertical line moving horizontally in synchronization with
the antenna azimuth movement. Range and angle
tracking in this mode is initiated by acquiring a desired
target in range and azimuth through use of the acquisition
symbol and the range strobe. The acquisition symbol is
positioned in range and azimuth (using the antenna hand
control) to bracket the target. Pressing the action switch
to half-action commands the radar into the acquisition
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mode and causes the antenna to slew to the antenna hand
control azimuth position. Using the antenna hand control
and elevation thumbwheel, the WSO may adjust azimuth
and elevation to obtain the maximum intensity of the
target on the scopes. The range strobe, which is present
when the action switch is pressed, may be precisely
adjusted on the target to set up the initial tracking range.
Pressing the action switch to full-action commands
lockon. At lockon the radar switches into the track
condition. During track operations the radar system
generates the attack steering information for the AIM_7
or AIM-9 missile. This mode also provides range
information to the sight if GUNS is selected on the
throttle.

The following procedures demecnstrate radar operations in
the A/A search and acquisition modes.

a. Place the radar power knob to OPR.

b. Press the OPR/ERASE button (on DVST scope only);
set the scope controls for the optimum display,

¢. Position the radar range knob to the desired range
position.

d. Select 1 BAR or 2 BAR scan and position the display
knob in B WIDE or NAR,

e. Adjust the elevation thumbwheel to the sector to be
observed and adjust the receiver gain control for a well
defined target return.

f. Ohserve target range before initiating acquisition. If
100 or 200 mile range is selected, continue monitoring
{spotlighting) target and switch to the applicable Al range
when the target moves into the acquisition range.

NOTE

Tn the presence of clouds or clutter, select SHORT
pulse. Use the CIR 1 or CIR 2 polarization in the
presence of rain. However, if AIM~7 missiles are
to be launched, the polar switch must be in the
LIN or CIR 1 position.

g. With the antenna hand control, bracket the target
with the acquisition symbol,

h. Press the action switch to full-action and adjust
range strobe as required to lockon,

i. When the range strobe is precisely on target, lockon
l oceurs automatically and the track display appears.

J. Release the action switch. Select the AIM-9 or
AIM-7 attack display on the guns/missile switch.

ACQUISITION ON JAM (AOJ)

During search, if a source of noise or cw jamming of
sufficient strength prevents normal acquisition, the
Jamming source itself can be used as the target; but only
for angle tracking. Acquisition of the Jamming source is
less desirable hecause target range is not available,
Because of this lack of range information, this method of
tracking is useful only for a missile attack.

In acquiring the jamming source, the WSO brackets the
azimuth position of the source with the acquisition symbol
and presses the action switeh to full-action. The system
then automatically acquires the jamming source and
begins automatic angle track.
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HOME ON JAM (HOJ)

During a normal track condition, a target may begin
Jjamming to prevent the radar from continuing normal
track. The system then automatically switches to HOJ
operation. At this time, angle track is maintained on the
jamming seurce in place of the target, and range track is
maintained by operating on the memorized range and
range rate that were obtained from the target before the
jamming began. The intercept can continue in the normal
manner for a missile launch, If the target return
reappears on the indicator, the radar can automatically
reacquire the target and resume normal tracking, If this
automatic action fails, the target can be reacquired by
pressing the action switch to half-action, adjusting the
range strobe on target with the antenna hand control, and
then pressing the action switch to full-action. Normal
tracking is resumed when the radar successtully
reacquires the target. If the reacquisition is not successful,
the system switches to AQJ operation.

NOTE

® In DVST aircraft, the HOJ condition is indicated
by the illumination of the HOJ light (rear scope).

® On DSCG aircraft, HOJ is indicated by
illumination of the engraved H symbol (in the
upper left corner of the rear scope face plate). In
addition to this indication, the range rate digits
on both scopes flash at 4 Hz and the last digit
(which is otherwise always zero) is replaced
with the letter H,

MANUAL ACQUISITION AND TRACK

Under certain conditions, it may be desirable to track the
target manually. To acquire such a target, the track switch
must be placed to MAN, the target bracketed with the
acquisition symbol, and the action switch pressed to
half-action. The range strobe is positioned just in-range
from the target (closing target) and the action switch ig
pressed to full-action. The MAN Ve control is rotated so
that the range strobe remains at a fixed small distance
from the closing target. Two options are available in
manual track:

a. Partially aided range track and full manual angle
track may be used. This method is preferred in the absence
of jamming.

b. Automatic angle track is the second option.

As long as the jamming persists, the systern maintains
angle track on the Jamming source. If there is no jemming,
the range strobe is placed directly over the target to obtain
angle track. If the range strobe is allowed to drift away
from the target, the antenna servo system will not receive
any error information and the antenna may drift off
target.

When manual tracking is initiated on DSCG aircraft,
observe that the range rate digits begin flashing when
full-action is initiated. On the rear scope, observe that the
engraved T symbol is not illuminated.



BORESIGHT (BST) MODE

In the BST mode during search and acquisition, the
antenna is positioned to 0" in azimuth and —Z° in elevation
with respect to the fuselage reference line (FRL). The
optical sight (depressed 35 mils) is used to aim the antenna
at the target by maneuvering the aircraft to superimpose
the target within the sight reticle. When the target -is
present within the B-sweep, the acquisition symbol and
range strobe are positioned over the target and full-action
is initiated. When lockon is achieved, a complete track
presentation is displayed. The pilot may maneuver off
boresight; the antenna continues to track the target. If
radar lockon cannot be accomplished, the aspect knob may
be used (depending on the attack aspect) to preset the simu-
iated doppler applied to the ATM-7 missile. The range inter-
lock circuits are bypassed and the missile may be launched
at any time,

To operate the radar system in the boresight mode proceed
as follows:

a. Radar power knob - OPR

b. Radar mode knob - BST {B—Sweep to 0" azimuth and
El strobe to —2° elevation.)

c. Sight mode knob - A/A, reticle appears at RBL ( -2
in elevation and O° in azimuth.)

NOTE

1f AIM-T missiles are to be launched the missile
power switch must be in the CW ON position
hefore missiles can be tuned and launched.

d. Visually spot the target and maneuver the aircraft
to position the target within the optical sight reticle.

e. When the target iz present within the B-sweep,
position the acquisition symbol and range strobe over the
target and initiate full_action to lock on the target.

f Position the guns/ missile switch for the
munition/attack display required.

CAGE MODE

Once the cage button is actuated by the pilot, the radar is
immediately commanded to the 5 mile range, BST mode,
with the transmitter ON in short pulse. The lead computing
optical sight is commanded to the air-to-air mode if air-to-
ground was previously selected, The automatic acquisition
button may be actuated as previously described to obtain
radar lockon,

1f the radar is in an automatic acquisition gearch mode and
the guns/missile switch is in the RADAR orf HEAT position,
pressing the cage button again terminates the sutomatic ac-
guisition gearch, but the radar remains in the cage mode,

If a track condition exists (obtained by automatic acquisi-
tion or manually) lock is broken when the cage button is
initially pressed, and the antenna returns to boresight when
the cage button is releaged. If the guns fmissile gwitch is in

~GUNS and the cage button is pressed, automatic agg_qigitio_n

mode is not terminated not is a track condition broken, The
pilot may terminate the cage condition by placing the weap-
on select knob to the B position or by switehing out of the
B position. The WSO may actuate the air—to-air button to
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terminate the cage condition. Terminating the cage condi-
tion terminates automatic acquisition operation but does
not cause the system to break lock {manual or automatic
acquisition lock).

The cage command does not affect the TV display on the
rear scope. A TV display may be sclected on the rear scope
with & radar display on the front scope. With a CAAlockon,
the pilot can view only the radar presentation unless'the
WSO pushes the air-to-air button.

COMPUTER AUTOMATIC ACQUISITION (CAA) MODE

WARNING

On the ground, actuating the automatic
acquisition fumnction simultaneously provides
nose wheel steering and automatic acquisition.
Therefore, check personnel clear of the nose

wheet area if the automatic acquisition function
is checked on the ground.

The computer automatic acquisition mode utilizes the high
speed digital capability of the ACM computer to control
and enhance the target detection and automatic acquisition
performance, The antenna scans in elevation at approxi-
mately 120°/sec to facilitate target detection.

Before OFP P05, the antenna is positioned at 2° left dur-
ing the upward scan and 90 right during the downward
scan. Although the antenna scans from +57° to —21° in
clevation and +20 in azimuth (figure 1-124), actuat lockon
capabilifies are limited by computer software. Because of
a necessary buffet zone at ihe extremes of the scan, lockon
is limited to +45° to —9° in elevation and +5° in azimuth.
(The azimuth limits ave this size becauge of the nutating
radar beam.}

After OFP P005, the lock-on region is in 3 selectable
azimuth cortidors from —9° fo +45° elevation. Fach cor-
ridor is 3 bars wide with the bars positioned at —59, 0°,
and 59 (figure 1-124A). The center of the corridot is posi-
tioned at —-159, 02, or 15° with the pinky switch.

Dynamic range limiting oceurs when the CAA scan sweeps
the antenna helow the horizen line. This limiting takes
into account fighter pitch and roll, and limits according to
actual antenna angle below the horizon. Dynamic range
limiting (figure 1-12A) reduces clutter problems while per-
mitting automatic acquisitions to occur within the lethal
gunnery envelope, Valid area above horizon extends to b
miles within the scan region.

The ACM computer is used to analyze the radar video for
valid target returns in the scan volume. Interference
returns such as altitude lines, sidelobe discretes,
mainbeam clutter returns, etc., are algo present in typical
radar video and must be digcriminated against. The
computer is programmed with various target recognition
algorithms to enhance the acquisition of valid target
returns while minimizing spurious lockons. It should be
noted, however, that aircraft attitudes which minimize
radar clutter returns (look-up aspects) also minimize
spurious automatic acquisitions.
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CAA SCAN PATTERN
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CAA SCAN PATTERN

30 \

5 \
g
= \
E:' 15 \
o \
g 1
=

5

-5 16" -15* -0
ANTENNA ANGLE

MAXIMUM ALLOWABLE TARGET DETECTION RANGE AS
A FUNCTION OF ANTEMNA ANGLE BELOW THE HORIZON,

4E-34-1-1-{308-2|C

Figure 1-12A (Sheet 2 of 2)

If the CAA mode attempts to lockon a return that either
the radar or aircrew determines to be undesirable, the
range of the undesirable return is memorized and any
further acquisition at that range 200 feet is blanked out
for three half-scans of the scan pattern. This feature
permits the CAA mode to look for additional targets
during the three half-scans without interference from the
previously rejected return. Additionally, whenever loss of
lock occurs on a return originally acquired with CAA, the
range at which lock was broken (4200 ft) is memorized
and blanked out for three half-scans.

Automatic acquisition may be initiated only after pressing
the cage button on the throttle and then pressing the
auto-acquisition button in either cockpit (except during
BIT test). When automatic acquisition is initiated, the
range strobe automatically resets to 1000 feet range and
the antenna is driven to 0° azimuth and —21° elevation.
Only after the antenna reaches this angle 42° does the
automatic acquisition mode start. S8ince CAA Is primarily
an ACM mode, HI-G maneuver is automatically selected.
Additionally, a STAB OUT condition with horizon line
present exists during acquisition (no horizon line is
present if the stab switch is in the OUT position). Once a
track condition exists, control of system stabilization is
returned to the stab switch. If a target is not present, the
range strobe remains at 1000 feet and the antenna con-
tinues to scan.

To use the automatic acquisition mode without OFP PO05
installed, the pilot first positions the aireraft to illuminate
the target, presses the cage button, then presses the auto-
matic acquisition button. The first antenna scan is at 0¢
AZ with boresighted targets given acquisition preference.
If the target is not acquired within a few seans, or a false
target is acquired, the pilot should press the cage button
again (GUNS NOT SELECTED), reposition the aireraft as

necessary, and again press the automatic acquisition button,

To use the automatic acquisition mode with OFP PO05 in-
stalled, the pilot should press the cage button, then select

the desired scan corridor using the pinky switch, and then
press the auto acq button. If a false farget is acquired, the
auto acq button should be pressed to reject it.

MAP B MODE

The MAP B mode is used during search operaiions at low
altitude where ground clutter is a preblem. This mode
overrides other controls and places the system in 1-bar
scan with linear polorization during search operation.
This feature is useful since the antenna beamwidth is
more.concentrated which results in better target resolu-
tion, During acquisition and track operation, control of
the polorization reverts to the POLAR switch and the
feedhom nutates.

In the 100 or 200 mile ranges, the spotlighting procedure
may be used to position the antenna on the target and
manually track the target until the interceptor is within
Al range. To operate the radar system in the MAP ‘B
‘mode, perform the same procedures used for RDR modes
except select MAP on the radar mode knob and B WIDE
or B NAR on the display knob,

SPOTLIGHT

This procedure is a specialized method of search which is
used when the radar range switch is placed to the 100 or
200 mile pesitions and if the target azimuth and elevation
position i3 known. Pressing the action switch to

Change 19 1-39




TO 1F-4E-34-1-1

half-action inhibits automatic search and the antenna can
be manually positioned to the target position. Aequisition
or lockon cannot be initiated at these ranges. However,
when full action is initiated, better target definition can be
attained and the target can be manually tracked until
within the Al range.

BEACON MODE

In the BEACON mode, the radar receives and displays
signals from ground or airborne beacon transponders for
navigational information. These signals are interrogated
by the radar and displayed on the scopes as a single point
with no other targets or ground clutter visible. The
information is received in search operation only and may
be displayed in B NAR or B WIDE, PP1 WIDE or PPI NAR
as desired. The search pattern in this mode is identical to
the MAP mode, however, acquisition and track operations

cannot be initiated because the action switch is disabled,

To operate the radar system in BEACON proceed as
follows:

a. Radar mode kncb - BEACON
b. Radar range knob ~ AS REQUIRED
¢. Radar display knob - AS DESIRED

1-40
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AIR-TO-GROUND (AIR-GRD) MODE

The AIR-GRD mode is selectable in Al ranges 5 thru 50
miles. This mode provides radar range to non-discrete
targets (moving or stationary targets obacured by ground
clutter) along the antenna electrical boresight axis. With
AIR-GRD selected, short puise is automatically
commanded and the range atrobe is limited to a maximum
of 20 miles. The anfenna is positioned to RBL and is drift
stabilized in azimuth. During an air-to-ground attack, the
antenna is pointed at the target by superimposing the
target in the optical sight pipper. Automatic tracking (in
range only) can be accomplished by initiating the normal
lockon procedures. Lockon is maintained provided the
target remains within the antenna beamwidth. The
accuracy of the range signal (slant range) applied to the
optical sight depends on how precise the pilot is tracking
the target.

To operate the system in the AIR-GRD mode, proceed as
follows:

a. Radar power knob - OPR
b. Radar mode knob - AIR-GRD
¢. Bight mode knob - A/G

d. Reduce the receiver gain knob until only one return.

is visible.

Figure 1-12B deleted.

S



NOTE

The receiver gain is reduced to prevent the
viewing and tracking of side lobe return which
could yield false air-to—ground range.

e. Position acquisition symbel in center of return and
initiate full—action to lockon and release action switch.

MAP (PPI) MODE

The MAP PPI mode is used in conjunction with the weapon
release computer for radar bombing. In the MAP PPI mode,
a plan position indicator (PPI)} sector scan is displayed and
a bombing range cursor is displayed in all ranges except

Al 5, An offset cursor is displayed in the 10 and 25 mile
ranges (and 50 mile on DSCG). The system has no lockon
capability in the MAP PPl mode. The bombing range and
offset cursors are automatically positioned by the WRCS.
On aircraft 71-237 and up, the cursors are positioned by
the DMAS. (Refer io Weapon Release Computer, this
section.} In this operation, the target or an identification
point is displayed on the radar scopes and the aircraft

is steered by following the display. This mode can be used
for radar targets of opportunity, or for planned targets
where the approach paths and RIPs are determined before
the mission.

To operate the system in the MAP PPI mode, proceed as
follows:

a. Radar power knch - OPR
b. Radar mode knob - MAP
¢. Radar range knob - ANY EXCEPT AI 5

NOTE

There is no MAP PPI capability in the § mile
range; the system transfers to a B-type display.

d. Radar display knch — PPI NAR or PPl WIDE

e. Adjust the antenna elevation for the desired sector
to be observed.

f. Adjust receiver gain knob for a defined target or
initial point.

TELEVISION (TV) MODE
The TV position on the radar mode Knob is not used. Refer

to AGM-~65 description for methods of oblaining the TV
display.

NOTE

AIM-7 missiles detune and cannot be tuned when
the radar mode knob is in TV.
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CONTROL MONITOR PANEL
Test Knob

The test knob (figure 1—13) is functional with the radar
power knob in TEST and is used to perform the BIT check,
Each vosition checks & combination of eircuits and pro-
grams a scope display, The circuits checked in any posi-
tionare determined by the specific procedure., Some may
be checked in more than one position by use of a different
sequence of checks. Some eircuits are checked by using
more than one position. A complete BIT check is normal-
ly performed by the ground crew during maintenance,
Afrerew BIT checks are included in section IT for DVST
and DSCG display systems. These checks are tailored to
eliminate unnecessary ground operation time. The fol-
lowing paragraphs describe a more complete acceptance
test criteria for the radar system.

NOTE

Prior to performing BIT procedures with the
DSCG, check that the control moniter panel Ve
switch is positioned down (2700).

TEST 0

The TEST 0 position is normally used when the system is
not being tested. However, with the radar power knob in
TEST, the regular search display is presented without
targets. The B-sweep, acquisition symbol, range strobe,
elevation strobe, and horizon line may be checked as
follows:

a. The B-sweep should be scanning either 120° or 45°
depending on the position of the display switch. Monitor
the vertical length and horizontal scan in all ranges. The
horizontal scan fills the unmasked area of the scope within
1/8 inch (B-WIDE selected) and the B-sweep is
approximately 3.5 inches. Initiate half-action and check
for presence of the range strobe which should be aligned
in the center of acquisition symbol. Check that the
acquisition symbol moves vertically and limits its motion
at top of the sweep by front and rear movement of the
antenna hand control. Also, check that the acquisition
symbol tracks the B-sweep in azimuth by lateral
movement of the antenna hand control.

b. The horizon line should be approximately 3.5 inches
long with the center area blanked out and indicating 0° in
roll. Check the horizon line vertical deflection by adjusting
the HOR LN control on the forward scope. The minimum
deflection should be +3/8 inches as the control is rotated;
then reposition the horizon line to zero degrees.

¢. Check that the elevation strobe is present on the
right side of the scope and is approximately 1/4 inch long.
If 2 BAR scan s selected, the strobe will jump at the end
of each azimuth scan. There is no jump present if 1 BAR
is selected. The manual control of the elevation
strobe can be checked by rotating the elevation
thumbwheel throughout the entire range. However, 1
BAR scan should be selected prior to this. As the elevation
thumbwheel is rotated, check that the elevation strobe

Change 17 1-41




T0 1F4E-34-1-1

FCS CONTROLS & INDICATORS

CONTROL MONITOR PANEL

[T BLaCK 31 THRU 42 {71-236)

[Z>BLOCK 43 {71-237} AND UP

Figure 1-13

moves up at least 55’ and down 55°

d. In TEST 0, both scopes may be adjusted for the
optimum presentation by setting the respective scope
control; the BRT, CONTR, and the PER controls.

DSCG AIRCRAFT. The rear scope mode knob is
positioned to RDR BIT to observe that the test grid is
displayed. Check that the center azimuth line of the test
grid is aligned with the upper and lower zera azimuth
soribe lines on the scopes. Adjust the grid control knob, on
the rear scope, throughout the full range and observe that
the test grid on both scopes varies and can be completely
extinguished.

DOT BAL

The DOT BAL position is a momentary position, spring
loaded to TEST 0 which may be selected (and held) to
provide a full track display. With the radar power knob in
STBY and DOT BAL selected, the aim dot, ASE and range
rate circle are centered and the range rate circle is
approximately 3 inches in diameter. The range rate gap
(Vo) is at the 12 o’clock position, With the radar power
knob to TEST as DOT BAL is held, the aim dot positions
approximately 1 inch dowm and 1 inch to the left
(calibrated area) of center. The V¢ gap rotates to the 3
o’clock position.
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DSCC AIRCRAFT. The aim dot balance and range rate
zero check is performed when DOT BAL is selected with
the radar power knob in STBY. In this check, the aim dot
is centered in the ASE circle and the range rate is digitally
presented in the upper right corner of both scopes
indicating 0 420 knots. The aim dot and range rate
sensitivity check is performed when DOT BAL is selected
with TEST selected on the radar power knob. The aim dot
is located down and left of center within the gap in the first
range scribe and the range rate indicates 900 450 knots.
The DOT BAL position is also used to transfer recorded
tactical parameters into the TIRS Memory Unit (refer

to Tactical Information Retrieval System, this section).

TEST 1

When TEST 1 is selected, the horizon line moves up and
to the right, within the blanked segments of the range and
azimuth scribe marks. The B-gweep continues to scan and
test targets are visible. With the RCVR GAIN properly
adjusted and AUTO pulse selected, a minimum of eleven
targets should be displayed. With SHORT pulse selected,

.2 minimum of eight targets are visible (re-adjust the

RCVR GAIN control if necessary). Initiate half-action and
position the acquisition symbol out beyond the last visible
target. When full-action is initiated, the range strobe



sweeps in and locks on before passing the eighth target
from the top in SHORT pulse, and before passing the
seventh target from the top when AUTO is selected.
Lockon is indicated when the skin track light illuminates
and the full track display appears. The track display
consists of the range rate and ASE circle, aim: dot, the Rmax/
Rmin strobes and the acquisition symhbol which follows the
range gate. With the system locked on, note the affect on
the number of targets as the RCVR GAIN control is rotated
fully ccw (the number of targets does not reduce). Rotate
the RCVR GAIN to the full cw position, initiate half-action
and repeat the check; the number of targets decrease, Re-
turn the RCVR GAIN conirol to the optimum setting, The
B-sweep, range lights (front scope), and range selections can
be monitored simultaneously by switching the radar range
knob through all the ranges, In this check, the appropriate
range light comes ON in the AL 5 thru 50 positions and the
test targets (both scopes) appear on the lower portion of the
B-sweep when range increases. Also, monitor that the target

" and noise video is distinct and uniform for all ranges. Align
the acquisition symbol befween the 2nd and 3vd scribe lines
and check that symbol remains at this point while the radar
range knob is rotated through the Al positions.

The PPI scan and sensitivity time control (STC) feature
may be checked in test 1 by selecting MAP, PPI {wide or
narrow) on the radar mode and radar display knobs. Check
that the radar range knob is out of the Al 5 position. A PPI
sector scan appears which sweeps either 120° or 45", the
acquisition symbol iz removed, and the elevation strobe
indicates 1 bar scan. The PPI sweep length is
approximately 3.5 inches and is shifted 5° to the right with
targets visible. As the RCVR GAIN is rotated fully cew to
cw, ohserve that noise appears at the maximum range and
eradually extends to the shorter ranges. Also in this test,
the range cursor (bombing strobe) and offset cursors
should be displayed (with TGT FIND selected). However,
it may be necessary to adjust the RANGE and OFFSET
CURSOR INT controls fully clockwise and to rotate the
CROSS TRACK and ALONG TRACK knobs on the WRCS
cursor control panel. Once the cursors are present, the
cursor control knobs may be adjusted to align the cursors
as follows:

a. Move the range cursor to intersect the right edge of
the display at approximately 35° down {or in the proximity
of the fifth BIT target).

b. Move the offset cursor to align with the first angular
mark to the right of zero azimuth.

When dive toss (DT) is selected, observe the offset cursor
removed. When the radar range knob is positioned to Al
5, both scope presentations revert to a B-type
presentation. During this test, the computer functions
may be checked by positioning the cw transmitter to ON
and making a missile selection. This is accomplished as
follows:

a. Hadar mode knob — RDR.
b. Guns/missile switch - RADAR.
¢. RDR MSL power switch - CW ON,
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NOTE

The tuned status of the AIM-7 missiles is assured
when the RDR lights are ON for at least 1 minute.

d. Lock on the third test target; the aim dot is stationary
and centered within the upper calibration area, The cew
edge of the Ve gap will be at the 3 o’clock position. This is
the correct position for the coding /ranging/ASE interlock,
and 28 volt delayed computer functions for the AIM.T
missile.

e. Turn the radar missile power switch OFF,

During TEST 1, the unlock time delay can be established
and then used to check the range track memory capability
of the system. This check is performed by locking on the
second test target, then switching to TEST 0 and
monitoring the time it takes the system to unlock. Break
lock should occur within 4 to 6 seconds after the SKIN
TRK light goes OFF. The range rate circle reduces in size
after the SKIN TRK light goes OFF. Return to TEST 1,
lockon same target, allow system to stabilize lockon, and
switch to TEST 0 for a period of time equal to the unlock
time minus 1 second. Observe that the SKIN TRK light
goes OFF in TEST 0, illuminates in TEST 1, and lockon is
maintained for at least 5 seconds. Repeat this procedure
with SHORT pulse selected and check that the same
results are chtained.

DSCG AIRCRAFT. When TEST 1 is performed, check
that the appropriate range lamps illuminate on the front
scope and that the range digit(s} are displayed as the range
knob is switched through the range selections. All range
selections are digitally displayed in the upper left corner
of each scope.

The computer functions of coding/ranging/ASE interlock,
and 28 volt delayed for AIM-7 missiles are digitally
presenfed as follows:

a. Locked on the third test target; the aim dot is station-
ary and centered within the limit box after lockon and the
range vate indicates 900 + 200 knots,

The DSCG offset cursor is displayed with AT 50 selected on I
the range knoh, Observe that the T symbol, in the upper

left corner of the rear scope, is ON and OFF in synchroniza-
tion with the radar set control SKIN TRK light when the

unlock time delay check is performed.

NOTE

When observation of the engraved H and T
symbeol is required, adjust the rear scope SCALE
control knob for adequate brightness.

TEST 2

When TEST 2 is selected, the antenna positions 20° right
of center and 40" above center (indicated by the B-sweep
and elevation strobe positions). With SHORT pulse
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selected and the radar locked on the tenth test target, the
system  will break lock within 30 seconds after
illumination of the SKIN TRK light. Lock on the second
test target; the system maintains lock for longer than 30
seconds. Ve gap is al 3 o’clock position if antenna gimbal
limits ave within +6° of 20° right and +40° elevation, Aim
dot is pegged at upper right edge of display. This is the cor-
rect posilion for computer readouts of head aim when
AIM-T missiles are selected.

Beacon operation may be checked by positioning the radar
mode knob to BEACON, the pulse switch to AUTOQ, and
observing that the targets momentarily disappear and at
least one test target reappears.

DSCG AIRCRAFT.

Range rate is 900 + 200 knots if antenna gimbal angles are
within +6° of 20° right and +40° elevation. Aim dot is
pegged at upper right edge of display.

TEST 3

When TEST 3 is szelected, the B-sweep and elevation
strobe move to 0" in azimuth and elevation. In this test, the
angle tracking capabilities of the system are checked by
locking on a test target. After acquiring the fourth test
target, the following is observed:

a. The elevation strobe moves down 30",

b. The range rate circle diameter is approximately 2
inches.

¢. The ASE circle intersects the gap just below center
{calibrated area).

d. AGC action reduces the intensity of the weaker
targets.

The aim dot begins rotating about the center of the scope
between the ASE and range rate circles, exceeding neither
by more than 1/4 inch. The aim dot rotation may also be
monitored when locked on the tenth test target. In this
instance, the aim dot rotation is within the ASE circle.
These checks can be made with the pulse switch in the
LONG and/or SHORT position to observe that the aim dot

rotation is not affected, Disregard Vc indication.

The range display check can be made with LONG pulse
selected in the Al 25 mile range as follows:

a. The fifteenth target is aligned with the third scribe
line from the bottom of the scope.

b. The fifth test target is aligned with the first scribe
line from the bottom of the scope.

Angle tracking is available in the boresight mode, This
feature is checked in the same manner as previously
described by positioning the radar mode knob to BST.

DSCG AIRCRAFT. In TEST 3, the ASE circle increases

to 1.9 +0.1 inches in diameter. When locked on the fourth
test target, the aim dot rotates between the ASE circle and
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the segmented circle on the test grid. As the aim dot
rotates, observe that the dot rotation exceeds neither the
ASE or segmented circle by more than 1/4 inch. The aim
dot rotates inside the segmented circle when locked on the
tenth test target, Disregard range rate information,

TEST 4

In this test the HOJ and AQJ features of the radar can be
checked by selecting TEST 4 with lockon previously
achieved. Observe that all test targets disappear, and that
the track presentation is displayed. Relock from HOJ is
accomplished by initiating and holding half action. This

“removes the HOJ indication and the AQJ display is pre-

sented which consists of the ASE circle and aim dot. Fuil
manual control of the range strobe is available by movement
of the antenna hand control, The radar search display re-
turns as the action switch is released, The AOQJ frack dis-
play is once again presented by initiating full-action, At
this time the AOJ override feature may be checked by posi-
tioning the track switch to the AQJ OUT position. The
track dispaly is removed and the system retums to earch.

The computer function checked in TEST 4 is the simulated
doppler. With cw power ON, locked on, and the AIM-7
missile selected, the cew edge of the Ve gap is between 1
o’clock and 2 o'clock. This is the correct position for the
simulated doppler readout.

The remaining check (angle track drift) is performed by
locking on a test target in TEST 3, switching to TEST 4,
and positioning the B-sweep and EI strobe to zero azimuth
and elevation respectively, Position the radar power knob
to STBY and observe that neither the B-sweep nor eleva-
tion strobe drifts more than £ 5° before break lock occurs,
This should occur approximately 4 to 6 seconds after STBY
ig selected,

DSCG AIRCRAFT. In TEST 4, HOJ is indicated by il-
lumination of the engraved H symbol in the upper left cor-
ner of the rear scope. At the same time, the range rate digits
on both scopes flash at 4Hz and the letter H is displayed
as the last digit. The computer function of simulated dop-
pler {AIM-7) is checked by selecting RADAR on the
guns/missiie switch. The correct readout is 550 +150 knots.
However, the last digit is the letter H as previously stated.

CAA elevation scan is checked in TEST 4 with VI disglay
selected, The antenna El strobe sweeps between +57° and
-21° elevation. The dithered B-sweep scans +2° in azi-
muth, '

TEST 5

The TEST 5 position is used to check range rate, lead angle
error, and PLMS.

The range rate function is indicated by the cew edge of the
Ve gap at the 12 o’clock position when the AIM-7 or
HEAT missiles are selected.



The aim dot and range rate circle follow the filtered target
velocity outpuis for a stationary 1-mile target. The ASE |
circle (0,56 inch diameter) represents a 12 ft per second
radius for maximum aim dot limit, The aim dot wanders
within the ASE circle, Range rate indicates 0 +300 knots.
Aim dot, ASE and tange rate are not a funetion of missile
selection,

The Computer automatic acquisition (CAA) check can be
initiated by actuating the nose wheel steering button in
either cockpit. CAA lockon is limited to one through four
test targets in range, The action switch can be used to break
lockon and to acquire lockon, Another feature which may
be checked is cage operation, The cage check is performed
with the radar power knob in STBY, radar maode knob in
RDR, and AI 25 selected. When the pilot actuates the cage
buiton, the radar display appears, the B-sweep and ¢levation
strobe position to 0 in azimuth and elevation, and the AIR~
TO-AIR light in the rear cockpit comes ON. Also, the
5-mile indicator on the front scope comes ON. Check that
the transmitter is ON and short pulse is automaticaily se-
lected by monitoring the MAG reading on the control moni-
tor panel (0.9 to 1,15). Asthe AIR-TO-AIR light is pressed
and released, observe that the radar returns to the conditions
prior to cage. Position the radar power knob to OPR and
lockon, Select GUNS and actuate the cage button. In this in-
stance, the B-sweep and elevation strobe do not position 1o
0 in azimuth and elevation and the SKIN TRK light remains

'ON. Press and release the ATR-TO-AIR light, select A110

on the range knob, and deselect GUNS. Actuate the cage
button and observe that the SKIN TREK light goes OFF, the
B-sweep and elevation strobe return to (¥ in azimuth and
elevation. Return the radar power knob to TEST. The
B-sweep and elevation strobe position to 20° right and 40°
up respectively and the the RDR MAG indicates 1.4 to 1.8.

The PLMS check is performed by selecting MAP mode, Al
25, and LONG pulse. Lock on the fifth target and check
radar MAG current between 1.4 to 1.8. Move the pulse
switch to AUTO and check the MAG current drops to 0.9
to 1.15, indicating PLMS.

Continue tests by positioning the radar mode knob to

AIR-GND. The MAG reading should indicate that short

pulse is automatically selected (0.9 to 1.15). The B-sweep
positions 5° left of center and the elevation strobe positions
io O° in elevation. The acgquisition symbal is horizontally
centered over the B-sweep. Position the antenna hand
control in a front and rear direction and check that the
acquisition symbol tracks the B-sweep vertically. Lock on
the fourth test target and observe that the ASE circle is
displayed and the range rate circle is not present.

DSCG ATRCRAFT, The aim dot and range rate follow the
filtered target velocity outputs for a stationary 1-mile target.
The ASE circle {0.56 inch diameter) represents a 12 1t per
second radius for maximum aim dot limit. The aim dot
wanders within the ASE circle, Range rate indicates 0£300
knots. Aim dot, ASE and range rate are not a function of

missile selection.

After OFP P005, when BIT 5is gelected, and the aspect
knob is in the TAIL position, fighter heading is displayed
in the Ve gap/range rate window. In order to obtain valid
target headings, the fighter heading must be set by vefet-
ence to a compass. The setting procedure uses the VI posi-
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tion on the display knob. When BIT 5, TAIL aspect, and
V1 are all selected, the fighter heading in the Ve gap/range
rate window increments by 10° approximately every 1.5
seconds. When the incrementing value becomnes equal to
the current fighter heading, V1 should be deselected. This
will stop the increment and the displayed value will then
follow any fighter heading changes (+10°).

TEST 6

After OFP POOB, in the first 10 seconds of Bit 6 the OFP |
version number will be displayed in Ve gap or range rate
window, For example, OFP P00S will be displayed as

about 500 knots.

TEST 6 Is used to check AIM-7 attack dispiay and inter-
locks, Rmax and Rmin positions are not a tunction of
misaile selection, but are stationary &t 15 +1.5 miles and
5 +1.25 miles, The aim dot is stationary within the upper
calibration area. The ASE circle is fixed in size at 0.56

inches in diameter.

The HOLD ALT light on the forward scope is ON, Initiate
half-action and position the range strobe out beyond 14
miles, Position the antenna hand control to range in slowly
towards minimum range, .

When the HOLD ALT light goss OFF, AIM-7F presence is
indicated by Ve at 3 o’clock or DSCG 900 knots with
RADAR selected, AIM-7F loaded or simulated, and CW ON
or STBY, Ve gap at 12 o’clock or DSCG 000 knots indi-
%%O%M-TE loadad or simulated no AIM-7’ loaded, or

F.

With the range strobe between Rmax. and Rmin, the IN
RANGE light is ON and the SHOOT lights flash, IN
RANGE and SHOOT lights are OFF and break X occuts
when the range strobe is aligned with Rmin.

The remaining check with TEST 6 selected is performed to
cheek the range and range rate indicator accuracy. In this
test the radar display knob is positioned to VL, half-action
is initiated, and the range strobe is positioned out fo 5 miles.
Ae VI is selected, the aim dot jumps up and to the right and
the Rmax and Rmin strobes are not present. Using the
antenna hand control, slowly range in towards zero range.
Between 3 to 1.5 miles the range indicator on the range
rate meter jumps to 9000 feet. Continue ranging in until
zero range, then range out toward 1.5 miles. Observe that
the range rate indicator shows a negative range while the
range indicator moves out in range. Position the TEST
knob to position 5 and lock on the first test target. The
range indicator reads 6000 1400 feet and the range rate
indicator reads zero 4-25 knots. Return to TEST 8, position
the track switch to MAN, and initiate full-action and
release. Rotate the MAN Ve control very slowly from {cew)
through O to 1 (cw). The range rate indicator moves from
the cow limit through zero to the fully cw imit.

NOTE

The MAN Ve control must be positioned very
slowly for the range rate indicator to read
properly.
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DSCG AIRCRAFT. When TEST 6 is performed with the
DSCG, the range rate indications are as follows:

a. When the HOLD ALT light goes OFF, the range rate
indication is between 430 to — B0 knots,

b. When the IN RANGE light comes ON, the range rate
indication is between —150 to 380 knots,

c¢. When the IN RANGE light goes OUT, the ASE circle
disappears, and the breask X appears, the range rate
indication is between 1190 to 1370 knots.

During this check, the rear scope T symbol will be
lluminated but the radar set control SKIN TRK light
remaing OFF.

Meter Switch

The meter switch (figure 1-13) is used in conjunction with
the meter selector knob and the monitor meter to select
either VOLT or SIGNALS for test purposes. With VOLT
selected, the meter selector knob may be used to select the
various positions used to test the aircraft power and the
system power supply voltages. In the SIGNALS position
the meter selector knob is used to test the various system
current or signals used throughout the radar system.

Meter Selector Knob

The meter selector knob is a sixteen position rotary knob
that provides test positions for voltage, current, or signals
used by the radar. With the meter switch in the VQLT
position, the inner rim of the knob selects 2 specific voltage
for testing. When SIGNALS is selected, the outer rim of
the knob selects the varions system currents and signals
for testing,
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Monitor Meter

The monitor meter provides voitage, current and signal
indications as determined by a position of the meter switch
and the meter selector knob selections.

With the meter switch positioned to VOLTS and with
—250 selected on the meter selector knob, the monitor
meter indicates in the 1 area approximately thirty seconds
after radar turn-on. When the meter selectar is rotated to
the other selected positions, the monitor meter indicates
in 1 area if the voltages are correct, The exception is the
+35 position. In this position the meter needle deflects 2.0
or greater for a normal indication.

Selecting SIGNALS on the meter switch and positioning
the meter selector knob to RX1, RX2, RX3 and RX4 tests
the radar crystals current. Normal indications are
registered in the XTAL area. The EX1 and EX2 positions
are used to test the electrical frequency control crystals
and like the radar crystals, normal indications are in the
XTAL area. When MAQG is selected, the transmitter
magnetron current is tested, During transmitter
operation, the monitor meter indicates 0.9 to 1.15 for short
pulse operation and 1.4 to 1.8 for long pulse operation. The
KLY position on the meter selector knob provides a test of
the cw transmitter and the monitor meter indicates (0,25
to 1.25 when the transmitter is radiating properly. The
menitor meter indicates in the 1 area when the
temperature and pressure interlocks are closed as TP 1 ig
selected on the meter selector knob, With TP 2 selected,
the monitor meter indicates in the 1 area when the



——
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waveguide pressure is normal. The monitor meter needle
sweeps approximately 1.5 to 2.8 when LOB is selected, on
the meter selector knob, and indicates antenna nutation is
present. The LIN and CIR positions on the meter selector
knob are selected to provide a linear and circular
polarization check of the rf transmitter energy. In these
tests, the monitor meter indicates in the 1 area for
transmissions which are vertically polarized and when the
energy is polarized in a right circular manner
respectively. There is no deflection of the needie for
transmissions which are polarized in a left circular
manner.

V¢ Switch

The Ve switch (figure 1-13} is used to select the scale factor
for the range rate which is indicated by the Ve gap. The
900 position selects a V¢ gap scale factor of 300 knots per
a0° of rotation. The 2700 position selects a Vc scale factor
of 900 knols per 90° of rotation. A good methed of testing
this feature is to pusilion the radar power knob to STBY,
select MAN on the track switch, position the acquisition
symbol to 25 miles and initiate full-action to obtain a
track presentation. Adjust the MAN Ve knob to positien
the cew edge of the Ve gap to 2 o’clock. When 900 is
selected, chserve that the cew edge of the Ve positions to
the 6 o’clock position.

On DSCG aircraft, the Ve switch must remain in the 2700
position. The 900 position causes an erroneous Ve display.

Stab Switch

The antenna stabilization switch provides the following
functions.

NOR

The NOR pesition provides inputs of pitch and roll to the
radar antenna stabilization circuits. The switch must be
pulled out of NOR to select the other positions.

STAB OUT

With STAB OQUT selected, the horizon line is removed
from the scopes and the system climb, roll and drift servos
position to zero — zero (aircraft coordinates). If stabilization
is not desired or when normal stabilization is inhibited the
STAB OUT position is used.
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DRIFT OUT

In the DRIFT QUT position, pitch inputs from the IN3
system are removed and the antenna utilizes aircrait pitch
and roll inputs.

Temp Light

The TEMP light illuminates (amber) to indicate that an
over temperature condition exists in the radar nose
package. If the light is ON, position the radar power knob
to OFF to prevent damage to the system. If operations
must continue, a repeated check of the light should be
made throughout radar operation.

€ CAUTION 1
2 e

)

Diuring hot weather conditions delay radar turnon
as long as practical, Damage to the radar or
klystron transmiller may occur prior to illumina-
tion of the TEMP light.

Cords Light
This light is not used.
DVST RADAR SCOPE, REAR COCKPIT

The following controls are located on the rear DVST scope
(figure 1—14).

Operate/Erase Button

The OPR/ERASE pushbutton serves a dual function, The first
function is to activate the seope after radar turn on. The
second is to erase the scope display during search operation
by holding the button pressed. During track operation the
button has no function. The WSO controls the erasure on
both scopes when this button is pressed.
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Brightness Knob

The BRT control knob may be varied to control the
intensity of the radar A and B video.

Scale Knob

The SCALE control knob is used to conirol the scale
marker lighting on the face of the scope. Full ccw rotation
turns the light off.

Persistence Knob

The PER control knob is used to govern the time that the
radar display will remain on both scopes during search
operation.

TV Contrast

The TV CONTR control knob is not used.

Range Cursor Intensity Knob

The RANGE CURSOR INT control knab is used to control
the intensity of the range cursor on both scopes during
MAP PPI operation.

Offset Cursor Intensity Knob

The OFFSET CURSOR INT control is used to coptrol the
intensity of the offset cursor on both scopes during MAP
PPI operation.
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HOJ Light

The HOJ light illuminates (amber) to indicate that the
radar has switched to home—on-jam operation and is using
memorized range and range rate information.

DSCG RADAR SCOPE, REAR COCKPIT

The following controls are located on the front of the
DSCG scope.

Mode Knob

The MODE knob has positions of OFF, STBY, DSCG,
TEST, RDR BIT, RDR, and TV. These positions are used
to control the DSCG components as follows.

a. OFF. The OFF position is used to completely
deenergize the DSCG components.

b. STBY. The STRY position is used to hold the DSCG
components in a warm up, no display condition.

c. DSCG TEST. The DSCG TEST position is used to
display a test pattern for checkout of the DSCG
components. With DSCG TEST selected, a search display
with eight shades of grey is presented to indicate normal
operation. Count the background shading as one when this
test pattern is displayed. For optimum results, Al 10 mile
range should be selected since any other range selection
will either expand or contract the pattern making it
difficult to determine the number of grey shades.

d. RDR BIT. The RDR BIT position is used to select a
test grid with calibration areas provided for analyzing
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radar operations. Refer to DSCG BIT CHECKS in section
1L

e. RDR. The RDR position is used to select a radar grid
without the test calibration areas. This grid may be
presented with the conventional B-scan format or in a PPI
sector sean format. The format is dependent on the display
knob selection. With the B-scan or PPI scan displayed, the
azimuth grid lines represent one fifth of the selected radar
range. However, with the PPl sector scan displayed, the
grid is fanned out to provide a more linear range
representation.

f. TV. The TV position is used to select a TV raster
format when EO weapons are aboard. When the TISEQ is
operating, the TV and WPN selections cn the TISEO
contral panel enable the TV display.

On aircraft 71-237 and up the mode knob is used only to
control the scope power. The mede knob must be in
STBY to control video through the sensor select panel
RDY/SELECT buttons.

Brightness Knob

The triangular shaped BRT control knoh is uged to control
the overall brightness of the scope display.

Contrast Knob

The round shaped CONTR knob is used to vary the video
contrast on the scope.

Cursor Control Knobs

The hex shaped RNG control knob is used to control the
intensity of the range cursor on both scopes during MAP
or BEACON PPI operation. The square shaped OFS
control knob is used to control the intensity of offset cursor
on both scopes in MAP or BEACON TPI operation.

NOTE

The BRT, CONTR, RNG, and OFS control knobs
are provided with digits (numbered from 0 to 10)
at the outer perimeter of each knob. These digits
provide only a setting point to either increase or
decrease the effect of the respective knob.

Grid Control Knob

The GRID control knob is used to control the intensity of
the displayed grid.
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Scale Control Knob

The SCALE control knob is used to control the intensity
of the scope bezel scale lights.

RANGE (VISIDENT) INDICATOR

The range indicator (figure 1-15) displays accurate range
rate information inside approximately 2 miles (12000 feet]
and accurate range and range rate information inside
9000 feet. Range rate information is accurate when the
range indicator is automatically activated (range pointer
jumps from ¢ to 9). When lockon exists with the radar
display knob in either VI, B NAR or B WIDE, the range
indicator is enabled to show the radar range in feet and the
range rate in knots (opening or closing). When AIR-GRD
is selected on the radar mode knob the indicator is
disabled.

AIR-TO-AIR LIGHT

The AIR-TO-AIR light (figure 1-15) illuminates (green) to
indicate that the cage mode has heen initiated. The WSO
can terminate the cage condition by pressing the
AIR-TO-AIR light. This action causes the AIR-TO-AIR
light to go OFF and returns the radar to the conditions
established on the radar set control,

AUTO ACQUISITION BUTTON

With the cage mode selected, pressing either automatic ac- I
quisition button initiates radar operation as described under
Computer Automatic Acquisition Mode, this section.

ANTENNA CONTROL PANEL
Antenna Hand Control

Foreward and rearward movement of the antenna hand
control (figure 1-13) manualiy controls the range position
of the acquisition symbol and range strobe during radar
search and acquisition.
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Figure 1-15

Side-to-side movement of the antenna hand control
controls the azimuth position of the acquisition symbol
and range strobe. During narrow scan, it controls the
center of the narrow scan sector within the antenna
azimuth gimbal limits. In acquisition and manual
operation, it controls the azimuth position of the antenna,
The hand control has no effect on the antenna position
during wide scan or automatic track.

Anterna Etevation Control

The antenna elevation control s a rotating thumbwhee}
which controls elevation angle of antenna and elevation
{el} strobe in search and acquisition. Rotating the
elevation control through its full range causes the el strobe
to move at least 50° up and 50° down but is limited to 80",

Action Switch

The antenna hand contrel action switch is a three position
double detent trigger switch that is used to initiate and
reject radar tracking operation. pressing the action switch
to the first detent initiates half action and permits the
WSO to manually control the acquisition symbol and
antenna (B-sweep) azimuth position. When half action is
cemmanded, the range strobe appears in the B-sweep and
is aligned in the center of the acquisition symbol. Moving
the antenna hand control in a forward/rearward direction

permits the WSO to position the range strobe vertically.
By manipulating the antenna hand control, the range
strobe and acquisition symbol can be precisely positioned
to isolate a target for lockon. After a desired target is
isolated, the action switch can be pressed to the second
detent (full action) position to achieve radar lockon. In
most cases, it is desirable to position the range strobe over
the target prior to initiating the lockon procedure. Once
positive lockon is achieved, the action switch may be
released. A full track display appears to indicate when
lockon is attained. The system may be returned to a search
condition by pressing the action switch to half action and
releasing. The result is that the track display disappears
and the B-sweep begins scanning. The third position is the
no action position and invelves no specific operator action
other than releasing the switch from the halfor full action
positions.

In DSCG aireraft, the action switch enables hand control
AZ/EL commands to the TISEO and AGM—65 missile.
(Refer to TISEO deseription and AGM—65 delivery in this
manual.)

NOTE

Action switch radar functions apply only to the
Al ranges since lockon capabilities are inhibited
in the 100 and 200 mile ranges. However, the
spotlight procedure can be utilized to manually
track a target in these ranges.
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Range Strobe and Boresight Adjustments

The RANGE STROBE and the AZ and EL BORESIGHT
ADJUST controls are for use by the ground crew. The
RANGE STROBE adjustment is used to adjust the position
of the bombing range strobe. The BORESIGHT ADJUST
controls are used to adjust the antenna boresight in
air-to-ground mode.

RADAR SCOPE, FRONT COCKPIT

The DVST and DSCG front scopes are identical in appear-
ance and operating controls.

Operate/Erase Knob (DVST Only)

The OPR/ERS pushbutton is used to activate the scope
after radar turn on. Any subsequent activation will erase
the scope display. The control has no function {not con-
nected) on the DSCG scope.

Contrast Knob

The CONTR control is used to vary the displayed
video/background contrast.

Brightness Knob

On the DVST seope the BRT control is used to control the
intensity and brightness of the A and B display. On the
DSCG, the control is used to control the overall brightness
of the display.

Horizon Line Adjust

'fhe pilot uses the HOR LN control to vertically center the
horizon line on both scopes.

Scale Knob

The SCALE control is used to control the scale light
intensity on the scope face plate.

FCS CONTROLS & INDICATORS
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INT Tab

The INT tab is rotated cow to increase the darkness of the
radar display without degrading the video presentation.
This control permits the pilot to adjust the scope display
to the ambient light levels of the cockpit.

" Red Tab

The RED tab is rotated cw to obtain a red scope display for
night operations.

Held Altitude Light

The illuminated HOLD ALT light is used while radar
range tracking in all modes except VI, BST, and
AIR-GRD. Thig light illuminates when a hold altitude
condition has been computed, Refer to Computer
Functions, Hold Altitude Light this section.

Shoot/In Range Lights

Five SHOOT lights (figure 1-3) are located in the front
cockpit and one in the rear cockpit, The lights are clear
and contain no legend and in conjunction with the IN
RANGE light, alert the air crew to missile firing oppor-
_ tunities. The control and test features of these lights are
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integrated with the flight instrument lights control knob
and the warning lights test switch in the front cockpit.
When the flight instrument lights control knob is moved
from OFF, the SHOOT lights are deactivated and only
the IN RANGE light flashes (at reduced intensity) to
indicate the target is within missile firing parameter.

The flight instrument lights control knob must be OFF
to test the SHOOT lights with the warning lights test
switch. The SHOOT/IN RANGE lights do not flash when
the warning lights test switch is activated, The lights do
not opetate in VI or AIR-GRD modes,

Scope Display Switch, DSCG

The scope display switch provides independent pilot
control of the scope display: OFF, RADAR, or TV (EO
weapon}.

SCOPE DISPLAY PANEL, DSCG

The scope display panel (figure 1—16} contains six display
buttons which are used to independently control the dis-
play presented on the front scope.

Display Off

Pressing the DISPL OFF push button disables the front
scope and no display is present,
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Auto Select

With AUTO SEL pressed, the front scope displays the
same presentation selected on the rear scope.

Weapon Select

The WPN SEL push button is pressed to receive and
display TV weapon video.

Radar Select

The RDR SEL push button is pressed to display radar
video.

Spot Select

The SPOT SEL push button is pressed to obtain TISEO
video and selects the spotting (wide angle) field of view.
{Refer to TISEQ System.)

Precision Select

The PREC SEL push button selects the centers magnified
portion of the TISEO display (spotting field of view).

Range Lights Panel

The four range lights (figure 1-16} are illuminated in
conjunction with the range selected by the WSO (3 thru 50
miles).

With the DSCG scope, all range selections (AI 5 thru 200)
are numerically displayed in the upper left corner of the
scope.

RADAR PULSE SYSTEM

The transmitting cycle is initiated within the pulse
repetition frequency (prf) generator. The prf generator
initiates the starting time of the transmitted pulse,
generates the electronic gates which are used to generate
video error voltages, starts the scope range sweeps so they
are synchronous with the transmitted pulse, and provides
a variety of system synchronizing functions. To some
extent, the operator has control over the timing or
frequency of the triggers and also the characteristics of the
transmitted pulse. The following text discusses the various
relationships between narrow and wide pulses and how
these pulse widths affect the pulse rate and
transmit/receive times.

PULSE CONSIDERATIONS

The prf and transmitted pulse width basically depend on
the radar switch positions and echo signal strength.
Selecting the various switch positions is a manual
operation while echo signal strength, as it relates to prf
and pulse width, is an automatic operation. Therefore, the
combination of manual selection and automatic operation
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always provides the operator with optimum radar
conditions.

The radar transmits either a wide pulse at low repetition
frequencies or a narrow pulse at high repetition
frequencies. The pulse repetition frequency and pulse
width are important consideratiens in obtaining optimum
results. The low repetition frequency provides a greater
time interval between transmitted pulses and therefore
has a greater range capability. Conversely, the high prf
causes a reduction in maximum range capability because
of the shorter time interval between pulses. Therefore, the
fow prf and long pulse width are used for long range
operation and the high prf, short pulse width are used for
short range operation.

The minimum range capability is partially limited by the
pulse width because the receiver cannot supply an echo
signal to the scopes while the transmitted pulse is ON. The
pulse width also determines the range resolution. The
radar is able to distinguish between targets that are close
together during short pulse operation. When range
resolution is impertant, especially at short ranges, the
short pulse should be used.

During search operation, the pulse length and repetition
frequency is determined by the position of the pulse switch
or range knob. During track, the automatic switching
circuit or the pulse switch controls pulse length and
repetition frequency. With the range knob at 100 or 200
mile position, the low prf and long pulse are selected. In
Al search, the pulse switch determines the prf and length,

During track, if the pulse switch is in AUTO, the

automatic power level mode switching (PLMS) circuits
contro! the selection of prf and pulse length as a function
of range and automatic gain control. With the pulse switch
in SHORT or LONG, the automatic switching is
inoperative and the pulse length corresponds to the
position of the pulse switch.

PULSED TRANSMISSION

The circuits associated with pulsed transmission
determine the pulse length and repetition frequency,
supply synchroriizing signals, and generate and transmit
pulses of f energy. A magnetron produces the pulses of rf
energy at the selected prf. A waveguide provides the path
for the rf energy from the magnetron to the antenna or
dummy load. A waveguide switch directs the rf energy to
the antenna during normal operation or to the dummy
load during test. (The switch is energized by placing radar
power knob to TEST.)

CW TRANSMISSION

The cw transmitter produces a modulated CW rf signal for
radiation by the radar antenna. This signal provides
guidance information for the AIM-7 missiles. The radar
{cw) transmitter includes power supplies, a klystron
oscillator, modulation circuits, and test circuits.
Waveguide components route cw energy from the klystron
oscillator to the radar set waveguide and antenna and to
other components which develop pseudo and rear signals.
The pseudo and rear signals are routed by coaxial cabling
to signa! horns which radiate the signals to the missiles.



(After TO 1F-4-1424, the pseudo doppler signal is deacti-
vated)., With the radar power knob in any position except
OFF, the missile power switch controls operation of the
¢w transmitter, Placing the missile power switch to CW
ON starts the klystron transmitter, Operation can be
monitored on the control-monitor panel,

STANDBY OPERATION

With engines at idle and generators ON, the radar power
knob may be positioned to STBY. Approximately 30
seconds after turn on, full power is applied throughout the
radar system and the low voltage power supply (LVPS)
power circuits are activated. At this point, the control
monitor panel can be used to functionally test the voltages.
An additional 2.5 minute delay is required for the power
to be conditioned for normal operation. Full system
operation can be initiated after approximately 3 minutes
by positioning the radar power knob to OPR. The TEST
position can also be selected to perform the BIT functions.

The radar power kneb may be positioned to OPR or TEST
prior to completion of the 2.5 minute time delay. However,
full radar operation cannot be initiated until the power
supplies reach their rated output and until certain
components are preheated. Therefore, to ensure proper
sequencing of radar system components, the 30 second and
2.5 minute time delays are automatically provided.

TRANSMITTING

Pulse transmission is the propagation of a series of high
powered pulses of rf energy into space. This is
accomplished by turning the radar transmitter ON and
OFF very quickly. The frequency of this cycle is referred
to as the pulse repetition frequency (prf). After each pulse
transmission, enough time must be allowed for the energy
to travel to and return from the most distant target.
Therefore, the prf determines the maximum range of the
radar. The duration (width) of the transmitted pulse
influences the radar range and resolution. Wide pulses
contain more energy and increase the maximum range.
However, range resolution is limited with a wide pulse.
(Resolution is the ability to discern small differences in
range when two or more targets appear on the same
bearing.) In addition, the minimum range is determined
by the pulse width because the transmission must be
completed by the time the return echo is received. Either
a short or long pulse may be employed depending on the
range and the pulse selections. The short pulse is 0.4
microseconds in width and is used for short range target
detection. The long pulse is 2 microseconds wide and is
used for long range target detection. Operation of the
transmitter can be monitored on the control monitor
panel. With SIGNALS selected on the meter switch, the
monitor meter can be rotated to MAG to check magnetron
current during pulse transmitter operation. The meter

indicates 0.90 to 1.15 for a short pulse conditior and 1.4 to

1.8 for long pulse condition.
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EMERGENCY CONSIDERATIONS

Loss of video can be caused by the malfunction of various
radar components; one is a transmitter failure.
Transmitter operation can be verified by positioning the
meter select switch to SIGNALS, the monitor select knob
to MAG, and observing the monitor meter.

If the failure is caused by a loss of transmitter operation
and if the loss is caused by the pressure or temperature
interlock, operation may be restored by placing the radar
power knob to EMER.

¢ cAuTION 3

Operation in EMER may cause internal damage
ta the system.

NOTE

When EMER ig selected, a red flag appears from
under the power knob, which is an alert for
maintenance personnel that EMER operation has
been used. The flag cannot be reset without
dismantling specific components.

Operation of either transmitter without adequate
pressurization may damage the feedhorn assembly. Any
damage degrades detection and tracking capabilities of the
radar and reduces the range of effective guidance for the
AIM-7 missile. Continued operation without adequate
pressurization may burn the feedhorn and prevent further
use of the radar. Operation without preper cooling or
without allowing proper warm-up time can also damage
the radar. The protective circuits are designed to shut off
the transmitters when necessary to protect the equipment.
None of the pulse transmitter protective circuits shut off
operation of the cw transmitter. Therefore, if the pulse
transmitter is shut off' by the action of the protective
circuits, the cw transmitter should be shut off immediately
and not operated unless missiles are to be fired, and then
it should be turned on only when necessary.

PROTECTIVE CIRCUITS

A filament voltage regulator, a regulator board,
temperature interlock, pressure interlock, a 2.5 minute
operate power delay relay, a high voltage spark gap, and
associated circuits provide the major protective devices for
the pulse transmitter,

The regulator board shuts the transmitter off in response
to either an excessive load current or a misfiring of the
magnetron. If the overload or misfiring is intermittent,
the circuit automatically resets with little or no noticeable
change in operation. If overtoads occur frequently, (four or
five times in quick succession) the transmitter will stay off
until it has been manually reset by switching the radar
power knob ta STBY and back to OPR.

The pressure and temperature interlock switches and the
2.3 minute time delay relay are in series and in the ground
path for the pulse transmitter power relays. If either
switch opens, or the relay fails to energize, the prf trigger
is removed from the high voltage circuits, turning the
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pulse transmitter off. The pressure interlock switch opens
if the pressure inside the radar receiver-transmitter falls
below 12 psia. The temperature interlock switch opens if
the temperature gets above the safe limits. The delay relay
is deenergized for the first 2.5 minutes after the system is’
turned on. All three of these interlocks turn the pulse
transmitter off with the radar power knob in TEST or
OPR. These three (pressure, temperature, and time delay)
are overridden when the radar power knob is in EMER
position. See figure 1-17.

The protective circuits for the cw transmitter include a
thermal switch, a pressure switch, a klystron beam
current monitor circuit, and a klystron collector
temperature monitor circuit. These protective circuits
interlack the high voltage relays and remove power from
the cw transmitter. The thermal switch removes high
voltage if the internal temperature of the cw transmitter
exceeds 250°F. The pressure switch removes power if the
pressure inside the case of the cw transmitter drops below
12.25 psia. The beam current monitor removes power if
the beam current becomes excessive (300 to 360
milliamperes) and the temperature monitor circuit
removes power if the collector temperature exceeds 446°F.
The EMER position of the radar power knob overrides all
of the protective circuits for the cw transmitter except the
beam current.

With the radar power knob in any position except OFF,
standby power is supplied to an elapsed time meter and
the filaments of the cw transmitter.

After a 100-second delay, power is applied to the control
portion of the high voltage circuits. High voltage cannot he
applied to the klystron until the missile power switch is
turned ON. If the 100-secend delay is timed out, power is
applied to the high voltage supply through current
limiting resistors. The limiters are removed from the
circuit 115 milliseconds after the 100-second delay times
out or after the cw power switch is turned ON, whichever
oceurs last. The 115 millisecond delay starts operation at
a reduced power to protect the tube against turn—on surge
currents,

The EMER position of the radar power knob overrides pro-
tective circuits for both the pulse transmitter and the cw
transmitter. Operation of either transmitter without ade-
quate pressure or cooling may damage the radar set and
should be avoided except in emergency conditions, How-
ever, mission requirements may require that the protective
circuits be overridden, If so, the EMER position sheuld

be used. Under these conditions, the transmitters should
be used as little as possible to complete the mission.

The EMER position daes not override an overload in the
ew power supply caused by excessive beam current. If an
overload occurs, the cw transmitter is automatically
turned off and held off until the ew overload relay is reset
by cycling the missile power switch to RADAR STBY and
back to CW ON.

ANTENNA SYSTEM

The radar antenna concentrates and reflects the
transmitted cnergy, provides a receiving surface for the
returning echo, and supplies angular information relative
{o aircraft vs target.
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ANTENNA STABILIZATION

The radar antenna is space stabilized to maintain an
established angle with respect to the horizon despite
changes in pitch or roll attitude. Either the INS or the
ARBCS provides pitch and rell data te stabilize the
antenna.

The PRIM/STBY switch determines which reference
system is used. In the PRIM position, the INS system
provides pitch, roll, and drift information to the radar
system. With STBY selected, the ARBCUS provides pitch
and roll information to the radar system. The reference
system can be checked by observing the horizon line when
the PRIM/STBY is switched between positions. In this
check, the horizon line should not differ more than 1° in
piteh and roll between the positions.

On aircraft 71~237 and up, with the PRIM/STBY switch in [}
PRIM, the DMAS provides pitch, roli, and drift information
to the raday system.

The radar antenna is space stabilized when the STAB
switch on the control monitor panel is positioned to NOR
or DRIFT OUT. The antenna scans in a plane horizontal
to the horizon regardless of aircraft pitch and roll
mansuvering. The vertical position of the antenna is
displayed by the EL strobe with reference to the horizon.
The horizon is 0° on the EL scale. In radar search and in
auto track, the elevation angle is measured from the
center of the radar beam to the horizon line. Refer to
figure 1-18.

With STAR OUT selected on the STARB switch, the horizon
line symbel is removed from the scope display and the
radar antenna scans in a plane horizontal to the wings of e
the airecraft. The vertical position of the antenna is
displayed by the EL strobe with reference to the RBL {0°
on the EL scale). In radar search and in auto track the
elevation angle is measured from the center of the radar
beam to the RBL.

-

NOTE

In AIR-GRD and BST radar modes, the RBL is
the EL scale zero reference line regardless of
STAB switch position.

When CAA mode is selected, a STAB OUT condition with |
horizon line present exists during acquisition. {The hoxizon
line is not present if the stab switch is in the OUT position).
Once a track condition exists, control of system stabiliza-
tion is returned to the stab switch.

Antenna and EL Strobe Positioning

During search, the thumb wheel controls antenna
elevation position which is indicated by the EL strobe
{figure 1-18). During track, the thumb wheel It
disconnected. The EL strobe continues to indicate antenna .__.-
elevation position as the antenna follows the target. When
lockon is broken, the antenna returns to the position
selected by the thumb wheel. If the WSO selects
half-action during the 5-second memory, the antenna
retains the elevation and azimuth position assumed
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Thumbwheel Input = ZERO
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~ RADAR ANTENNA STABILIZATION  (Continued)
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during track for as long as half-action is used, and the
hand control centrols only the range strobe position.
Relock is then obtained by positioning the range strobe
over the target and selecting full -action.

El Strobe Interpretation

The aircrew can determine the approximate vertical
distance of the target (A Altitude) using information
supplied by the el strobe and the known target range. With
stabilization selected, A altitude is a function of anterma
elevation angle and target range. For example: el strobe
indicates 15° above horizon, the aircraft is in a 5° climb
angle, and target range is shown to be 5 miles; therefore,
A altitude is approximately 8,000 feet,

With STAB OUT selected, A altitude is a function of
antenna elevation angle plus aircraft pitch angle and
target range. For example: el strobe indicates 10° above
RBL, the aircraft is in a 5° climb angle, and target range
is B miles; therefore, A altitude is approximately 8,004 feet.
Note that the aircraft pitch angle must be added to the
antenna elevation angle indicated by the el strobe when
computing A altitude with STAB OUT selected. Refer to
figure 1-18.

NOTE

The EL scale is not calibrated to indicate aircraft
pitch angle by the position of horizon line.

ANTENNA RADIATION PATTERN

The pulse transmitter generates rf pulses of proper
duration, amplitude, frequency, and prf which are
propagated into a pressurized waveguide that is coupled to
the antenna system. The energy is radiated into a
parabolic reflector which focuses the energy into a highly
directional concentrated beam which is reflected forward
into space. The direction of the beam is determined by the
position of the reflector. Two basic radiation patterns are
available which are referred to as the nutating and
non-nutating pattern. The nutating pattern is
accomplished by offsetting the antenna feedhorn and
applying a spinning motion at the base of the feedhorn.
The speed of the feedhorn is not constant since the drive
changes every 1/4 second at 4 cycles per second between
the limits of 52 to 67.8 cycles per second. Nutating the
feedhorn increases the main beam width from 3.7° to 6.7
which is required for angle track. However, nutation is
also used in acquisition and some search modes, Changing
the nutation speed as previously described reduces the
possibility of losing angle track because of jamming. For a
list of conditions in which feedhorn nutation is utilized,
refer to figure 1-19.

The nutating bheam provides accurate tracking
information by comparing the returns as they appear in
the individual lobes. Figure 1-19 illustrates a single target
at two positions within the nutating beam. When the
target is at No. 1 position, the target echo appears in the
receiver as an amplitude maodulated signal. The amount of
amplitude modulation is proportional to the amount of
target angular displacement from the center of the radar
beam. This amplitude modulated signal (composite error
signal) is routed to the tracking circuits and converted into
an antenna drive voltage. The antenna drive voltage
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moves the antenna to No. 2 position. With the antennas in
No. 2 position, there is no further modulation envelope,
and thus no further antenna movement. If the target
moves away from the center of the radar beam, an error
signal is again generated to move the antenna back over
the target.

The non-nutating beam is useful at long ranges (100200
miles), provided the azimuth and elevation of the target
has been established or is generally known. The
non-nutating beam will provide maximum signal
reception when the operator stops automatic search and
positions the antenna on the known target. This procedure
(spotlighting) cancentrates maximum rf energy for target
illumination. Neither acquisition nor track can be
inittated during this spotlight condition. With the
feedhorn in a non-nutating condition, the bearn width is
much narrower at the longer ranges, resulting in much
better resolution.

Antenna Polarization

The polarization of the radiated energy is determined by
the position of the quarter-wave plate in the feedhorn.
The position of the plate is controlled by the POLAR
switch when operating in the radar mode. Either linear or
circular polarization may be selected. The LIN position is
the normal position and the polarization is vertical. This
position provides the best detection under normal clutter
conditions. In the CIR I or CIR 2 positions, the rf energy
is rotated in a clockwise or counterclockwise direction
from vertical. These positions may be used to improve
detection during weather or clutter conditions. During
search in the MAP mode, the polarization is linear
regardless of the POLAR switch position. However, if Half
Action or Full Action is selected, the feedhorn will be
polarized as selected with the POLAR switch. In the BCN
mode, CIR 2 polarization is automatically commanded.

Operation of the quarter-wave plate and polarization may
be monitored on the voltage monitor panel. Except for
AIM-7 missile operation, the switch position is optional,
with the best position being the one that provides the hest
detection. CIR 2 position is not compatible with AIM-7
missile operation.

NOTE

Due to the polarization of the AIM-7 rear
antennas, only the LIN or CIR 1 positions can be
used when the AIM-7 missile is to be launched.

ANTENNA MOTION

The radar antenna is hydraulically driven and electrically
controlled. The contral may be provided automatically or
manually. The specific control operation depends on the
mode of operation. Automatic or manual operation is
possible in both search and track. Automatic operation is
provided by the antenna positioning circuits. Manual
operation is initiated by the action switch and controlled
by the antennz hand control.

Automatic search operation is partially under manual
control. The elevation control wheel determines the center
of the elevation scan area. The position of the SCAN
switch determines whether the elevation coverage will be
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i-bar re 2-bar scan and the position of the DISPLAY
switch determines the width of the scan.

The three basic operations of the antenna may be
classified as search, acquisition, and track. These
classifications are arbitrary with individual judgement
determining when one ends and the other begins.
Acquisition is a transitional stage between search and
track. Manua] cperation may sometimes be considered
search or track, depending upon the intent of the operator.
Again arbitrarily, manual search is manual operation
with a search display and manual track is manual
operation with a track display,

Automatic antenna positioning is controlled by the scan
pattern generator during normal radar search operation
and by *lLe angle track positioning circuits during
automatic track operation. As the antenna moves, it
provides signals representing this motion {position and
rate). These signals are used to synchronize displays
{(B-sweep and el strobe) on the radar scopes so that the
antenna position can be determined from either cockpit.
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Automatic Search

During automatic search, the antenna moves back and
forth, illuminating targets and receiving reflected signals
within the scan area. Two azimuth and two elevation scans
are available during radar mode. The antenna scans an
azimuth of 120" in wide scan and 45° in narrow scan
operation as selected by the DISPLAY knob.

The RDR and MAP modes are the primary modes used
during automatic search operation. In RDR mode, two
elevation scans are available. The SCAN switch selects
either 1-bar or 2-bar elevation scan. In MAP mode,
elevation scan is always 1-bar and the feedhorn does not
nutate during automatic search. Without nutation, the
elevation angle of coverage is approximately 3.7°. With
nutation (RDR mode} single bar scan, the elevation
coverage is approximately 8.7°. With 2-bar scan, the
antenna jumps 3.75° in elevation at the end of the scan.
Because of this jump and feedhorn nutation, the antenna
elevation coverage is 10.45°
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In BST or AIR-GRD modes, the antenna scan is stopped
and aligned along the longitudinal axis of the aircraft.
These two modes are used for other purposes and are not
normally considered as search modes.

In the MAP mode, either a B-display or a PPI-display may
be selected. A mapping display of the terrain ahead of the

- aircraft is provided. The feedhorn does not nutate and

elevation coverage is always one bar. Acquisition and
lockon are possible with the display knob at B NAR or

B WIDE and antenna scans as selected by this mob.

With the display knob in any other position, lockon is

not possible,

If the TV mode is being used in DSCQG aireraft, the radsr,
except for the radar scopes and indicator circuits, is not
used. - The radar is actually placed in & STBY mode. In
DVST aircraft, if the WSO selects TV on the radar mode
kneb, the antenna is deliberately positioned 20° to the
right and 40° up from the aireraft centerline.

NOTE

AIM-7 missiles detune and cannot be tuned when
the radar mode knob is in TV.

The BEACON mode can also be used during search, but
requires a special application. (Refer to BEACON mode
under Special Applications.)

Manual Search

During manual search, the antenna position is controlled
by the antenna hand control and the elevation control
wheel. Manual search is initiated by the action switch.
When the switch is pressed, the antenna comes under
manual control. The half-action position prevents lockon
and the full-action position provides lockon capability in
Al ranges. Either position may be used for manual search.
Normally, the half-action position is used. But under
certain conditions it is desirable to use full-action; i.e,, to
eliminate feedhorn nutation and further concentrate the
radar beam in 100 or 200 mile ranges,

Acquisition

Acquisition is possible in the RDR, BST, MAP B, or AIR~
GRD modes. Antenna motion during BST and AIR-GRD
modes is the same as during search. Antenna motion is
acquisition during RDR and MAP B modes is controlled
manually.

Acquisition is accomplished by pressing the action switch.
At this time, the antenna immediately moves to the
azimuth position commanded by the antenna control and
to the elevation position commanded by the elevation
conirol wheel,
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The initial phase of acquisition is manual search. The
feedhorn nutates and the antenna is controlled manually.
When the desired target is selected, track operation can be
initiated by pressing the action switch to'full-action.
(Radar must be in Al range.)

Track

During automatic track operation, the antenna movement
is controlled by the angle track error signal. This signal is

- developed within the radar set. As the target moves off

center from the radar beam, an error signal is detected
and used to drive the antenna back over the target. In the
RDR and MAP-B modes, the antenna tracks the target
from the angle information that has been derived from the
changes in target amplitude and the range information
derived from the radar pulse. The antenna continues to
track the target as long as sufficient signal strength is
available at the receiver.

During manual angle track operation, the antenna
movement is controlled by the position of the elevation
control and the antenna hand control, When the track
switch ig at manual, manual track operation is obtained by
pressing the action switch to full-action and releasing,

In the AIR-GRD mode, the antenna is positioned along the
longitudinal axis of the aireraft and provides slant range to
the target,

In the BST mode, the antenna is positioned along the
longitudinal axis of the aircraft. If auto acquisition lockon
occurs, the antenna will leave boresight and track the
target in range and angle.

RECEIVING

The transmitted pulse ig reflected off the target, received
by the antenna, and reflected back into the antenna
feedhorn. The raceived rf energy is directed down the
waveguide through the electronic switch and into the rf
receiving circuits. The rf section of the receiver can be
che.cln.:ed by placing the monitor switch to the EX or RX
Positions and observing the monitor meter. Indications
should be in the XTAL range.

RECEIVER GAIN CONTROL

The receiver gain establishes the best video display
regardless of the target environment. Target environment
includes both jamming interference and heavy clutter
areas. There are several circuit applications whereby
optimum receiver conditions are controlied. However,
only these controlling factors which are of prime
importance to the aircrew will be covered in this
discussion.
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Automatic Gain Control (AGC)

The automatic gain control (AGC) feature controls the
gain of the receiver to provide video signals of a
predetermined amplitude to the radar tracking circuits.
When the system is tracking a target, the AGC circuits
sample the amplitude of the target return and then adjust
the gain of the receiver to provide the proper signal
amplitude. During tracking operation, the video is
amplified relative to target range. This ensures that the
video level is controlled only by the target being tracked.
Otherwise, a strong target at the same heading as the
desired target might reduce the receiver gain where the
desired target return would be lost in receiver noise.

The AGC system also provides the means whereby the
receiver can detect jamming signals and thus initiate
Acquisition-on—Jam (AQJ) snd Home-on-Jam (HOJ)
operation. These two receiver characteristics are covered
in the Radar Operation (Air-to-Air) section under their
respective titles.

Manual Gain Control

Manual control of the receiver gain is made during search
and manual track by adjusting the COARSE and FINE
receiver gain controls. The receiver gain control knob is
used to control the contrast between target return and
background interference {or target-to-noise contrast). If
the gain is set too low, excellent contrast will result.
However, the radar detection range is degraded. If the
gain is set too high, detection range is again degraded
because the target may be lost in the noise. Receiver gain
is partly operator preference, which develops through
. experience. Normally, the gain should be set where the
background interference (noise) appears as random specks
on the scope. The manual gain control circuits are
switched out of the circuit when the radar locks on a
target.

Sensitivity Time Control (STC)

There is no specific switch available to the aircrew labeled
STC. However, when the radar mode knob is in MAP and
the display knob is in PPI, the RCVR (AIN controls adjust
the STC. STC is also available in aute acquisition,
air-to-ground, and beacon PPI modes. The STC varies the
gain of the receiver as a function of range or time.
Immediately after the transmitted pulse, the STC provides
arelatively low receiver gain which gradually increases at
an exponential rate until maximum gain within the limits
of the receiver has been achieved.

PULSE WIDTH VS RECEIVER CHARACTERISTICS

The operator has the cheice of either a wide or narrow
band radar receiver. If the pulse select switch on the radar
set control panel is set at SHORT, the transmitted rf
emerges from the radar magnetron as short bursts of rf
energy, and the linear amplifier in the receiver is switched
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to wide band. With the PULSE switch set at LONG, the
transmitted rf is a wide burst of rf, and the receiver is
awitched to narrow band. If the pulse switch is set at
LONG, the radar system will retain the long pulse, narrow
band operation despite target signal strength which would
normally cause the radar to switch over to a narrow pulse.
This automatic switching is called power level mode
switching (PLMS).

PLMS SWITCHING

Power level mode switching is a function of AGC and radar
range. PLMS is the automatic process of switching the radar
from long pulse to short pulse receiver operation when the
combination of target echo strength and range are sufficient
to maintain track with short pulse operation, This switching
occurs only when the pulseselect switch is in the AUTO po-
sition. Short pulse is automatically commanded in AIR—
GRD mode from the radar mode switch, and in auto—acqui-
sition, regardless of the position of the pulse select switch
but this is not PLMS.

DISPLAY SYSTEM

The display system is the communication link between the
fire control system and the aircrew, The system provides
visual attack mode displays based on the radar mode andfor
the munition selected on the throttle guns/missile switeh,
With the DVST, both crew members receive the same attack
mode displays. With the DSCG, the aircrew may individual-
ly select radar or TV video,

DVST

The DVST display is provided by using three electron
guns. One of the electron guns provides low velocity
electrons which are used to flood the entire viewing area.
The other two guns (A and B) are high velocity guns with
sharply focused electron streams. The A and B guns
penetrate the storage surface of the DVST and allow
display of the signals. All symbols are displayed by
controlling the deflection and intensity of the A and B
guns. A detailed explanation of these circuits is included
in TO 1F4E-2-19.

DVST DISPLAY SYMBOLS

The following paragraphs describe each symbol in relation
to figure 1-20.

a. Range Strobe. The range strobe is an intensified
portion of the B-sweep and is present during acquisition
and track.

b. Rmax Strobe. The Rmax strobe is a short horizontal
line that is displayed directly above the Rmin sfrobe to the
left of the B-sweep during all range tracking modes except
V1 or AIR-GRD. Rmax indicates maximum missile launch
range,

All data on pages 1-—80A thru 1-60B deleted.



¢. Acquisition Symbol. The acquisition symbol is two
short vertical lines and is displayed in all Al ranges during
search and acquisifion in all modes except VI, MAP-PPI
or BEACON PPL. The acquisition symbol also is present
over the range strobe during air-to-air track. The acquisi-
tion symbol position is controlled by the antenna hand
control.

d. Bmin Sirobe, before OFP PO05. The Rmin strobe is
ashort horizontal line that moves vertically along the left
side of the B-sweep when range tracking in all modes ex-
cept VT and AIR-GRD. In the ACM mode the REmin
strobe indicates minimum launch range for the selected
missile. In the LRI mode, the strebe indicates Rmax2, a
no-escape Rmax for a target that does an 8-G turn away
followed by constant speed flight.

Rmin/Rmax2 strobe, after OFP P005. The Rmin/Rmuax?2
strobe is a short horizontal line below the Rmax strobe
during track operations. The Emin strobe indicates mini-
mum launch range for the AIM-9 in MISSILE mode. For
ATM-T, the lower strobe represents Rmax2 a no escape
Rmax for a turn-and-cruise target. Rmin/Rmax2 and
Rmax strobes are displayed in all range tracking modes ex-
cept alr-to-ground and V1. After an ATM-7 launch, the
strobe also displays the missile range uniil hit or until it
reaches the Rmax strobe.

e. Dithered B-Sweep. The dithered B-sweep is a
widened B-sweep presented in acquisition, track, horesight,
and air-to-ground,

f. Horizon Line. The horizon line is a broken straight
line (part of it blank) displayed in all modes except when
the stabilization switch on the controlemonitor is at
STAB OUT. The hotizon line is always parallel to the
horizon except during certain BIT functions.

g. Elevation Strobe. The elevation strobe is a horizon-
tal line, 1/4 inch long, at the right side of the scope. It is
always present and indicates the antenna elevation angle,

h. Offsct Cursor. The offset cursor is a vertical line dis-
played in the 10 or 25 mile range in MAP PPl or BEACON
PP as a bombing reference. Display and position is con-
irolled by the WRCS.

i. Aim Pot. The aim dot is displayed during radar
track. The relationship between the dot and ASE circle
indicates the attack steering requirements. Before OFP
POO5, the aim dot position is computed for two environ-
ments: Long Range Intercept (LRI) and Air Combat
Maneuvering (ACM}. Refer to Computer Functions, this
section.

j- Allowable Steering Error (ASE) Circle, Before QFP
PO05, the ASE position and size are computed for two
environments, LRI and ACM. After OFP P005S, the ASE
circle position and size are computed according Lo the mis-
sile launch envelope. Refer to Computer Funciions this
section.

k. Break X. Before OFP P005, an X is displayed at mi-
nimum missile launch range while range tracking is in any
mode except VIor AIR-GRD. In LRI mode and at the
computed minimum firing range of the missile, the
SHOOT lights go OFF and break X appears on the scope.
In ACM mode, the break X is inhibited and does not ap-
pear cxcept to indicate a computer malfunction. A con-
tinuous break X indicates a computer malfunction.
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After OFP P0O5, the break X is displayed at a minimum
launich range to indicate that the attack mode should be
discontinued. Break X indications, in conjunction with the
front scope IN RANGE light are a function of the radar
computer, The break X is not displayed in air-to-ground
modes. It will display when range is less than 1000 feet in
V1 mode. In MISSILE mode and at the computed mini-
mum firing range of the missile the SHOOT lights go OFF
and break X appears on the scope. A continuous break X
in MISSILE mode indicates a computer malfunction.

1. Ve Gap. The Vc gap is the blanked portion of the Ve
or range rate circle. The Ve gap indicates opening or clos-
ing range rale when range tracking. Scale factor depends on
Ve switch position.

Before OFP P005, erroneous Ve gap indications are avoided
by, not selecting NOSE on the aspect knob during radar
{rack.

After OFP P005, the LRU-1 must be notified that the air-
craft has a DVST using the procedures under Radar Turn-
on in section IL. 1If these procedures zre not used, the
NOSE, FWD, and TAIL positions of the aspect knob will
give erroneous Ve indications, If BIT 6 is selected, the
OFP versicn number is displayed by the Ve gap for the first
10 seconds.

m. PPI Sweep. The PPl sweep is displayed in MAP PP,
or BEACON PP?I as an azimuth-range presentation of radar
information in polar coordinates.

n. Range Rate Circle. The range vate circle is
approximately 3.25 inches in diameter during normal
radar range track. During range track memory, HOJ, or
manual range track, the size decreases to 1.9 inches in
diameter.

0. Bombing Range Strobe. The bombing range strobe
appears as an intensified arc in the MAP PPI or
BEACON PPI modes and in all ranges. The strebe is used
as a fixed range reference in bombing operations, or as a
positionable range cursor in WRCS target find or offset
bomb modes.

p. B-Sweep. The B-sweep is the vertical range line in
all medes except MAP PPI or BEACON PPI and
indicates azimuth angle of the antenna.

DSCG

The DSCG (miveraft 67-343 and up) is comprised of the
front and rear radar scopes and the Indieator Control Unit
(ICU). The ICU contains all of the cireuitry necessay to
convert electro—optical sensor data into a TV format, The
ICU also produces all the fire control symbology and gen-
erates the alphanumeric numbers displayed on each scope.
The scopes accept the radar or electro-optical inputs and
provide a raster display on a cathode ray tube, Radar in-
formation can be displayed in the following formats: radar
B-scan, search, acquisition and track, and a PPI display. A
detailed explanation of the DSCG circuits is provided in
TO 1F-4E-2-19,
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DVST DISPLAY SYMBOLS

B-SWEEP

Renax STROBE p

ACQUISITION
SYMBOL ~
/ ELEVATION
/ STROBE
/ )
RANGE -
STROBE

Rein \ / / BOMBING RANGE RATE
Reninmax 2 sTRoBE d f OFFSET  RANGE STROBE  CIRCLE
HORIZON CURSOR o i

i
e LINE h \ /
DITHERED B-SWEEP \

IFeadhorn Mutation)

AlM
DoT 1“'-’-—&.__

ALLOWABLE | ]
STEERING ERRCR ]
{ASEICIRCLE

k 1
BREAK -X Ve GAP

I BEFORE OFF POUS.
AFTER OFP PDOS.

Figure 1-20
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DSCG DISPLAY SYMBOLS

The DBCG symbols are illustrated in figure 1-21. The
various DSCG grids are shown in figure 1-22. The
symbology displayed during radar operations includes the
following.

a. Horizon Line, The horizon line is a straight line con-
sisting of two segments, The horizon line is displayed at all
times provided that STAB OUT is not selected on the eon.
trol monitor panel. The horizon line constantly indicates
the antenna reference plane with respect to the aircraft atii-
tude. During normal radar operations the horizon line is
parallel to the horizon. The exception is during certain
BIT functions (refer to DSCG BITS in section II}. A horni-

TO 1F-4E-34-1-1

zon line (HOR LN) adjust knob is provided on the front
indicator which is used for zero pitch adjustment of the
horizon line on both scopes.

b, Elevation Strobe. The elevation strobe is displayed
as a short horizontal line on the right side of the scope.
The primary function of the elevation strobe is to indicate
antenna position, Manual elevation control is commanded
in seaxch operations by rotating the elevation thumbwheel
control on the antenna hand control. The sirobe may be
positioned anywhere within the elevation limits (at least
+ | 50°) marked on the right side of the scopes, In STAB
NOR, the vertical position of the strobe indicates antenna
elevation angle with respect to the horizen. Ih STAB
QUT, the elevation strobe represents the antenna angle
with respeet to aircraft RBL.

Change 19 1-62A/(1-62B blank)






DSC6 SYMBOLS

(RIRCRAFT 67-343 AND UP)

o

T T |

30 30

SEARCH i5 OBTALMED IN A NG ACTION CONDITION
WITH A CHOICE QF WIDE DR NARROW SCAN TRACK
AVAILABLE, !

(shown with targets)
0

30

AFTER ACQUISITION, TRACK 18 OBTAINED BY
PRESSING THE ACTION SWITCH 7O FULL
ACTION AND HOLDING UNTIL LOCKON IS
ACHIEVED. THE ACTION SWITCH IS RELEASED
AFTER THE TRACK DISPLAY IS GBTAINED.

MAP-PPI SEARCH
(wide scan shown)

MAP PPl SEARCH CAN BE SELECTED WITH A
CHOICE QF WIDE OR NARROW SCAN, ACQUISITION
AND TRACK CAN NOT BE OBTAINED; THE
ACTION SWITCH 1S DISABLED. WITH Al 8 RANGE

SELECTED,THE DISPLAY REVERTS TQ A B—8CAN
FORMAT.

Figure 1-21
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ACQUISITION
(shown with targets)

30

irtiy :i:&'iﬁ.‘i'ﬁ;.”".
o

3a
ACTUISITION IS ACCOMPLISHED BY BRACKETING
THE TARGET WITH THE ACQUISITION SYMBOL,
INITIATING HALF ACTION, AND POSITIONING
THE RANGE STROBE OVER THE TARGET.

BEACON-PP|
(wide scan shown with targets)

THE BEACON SEARCH PATTERN IS IDENTICAL
TO THE MAP PPI SEARCH DISPLAY . BEALON
INFORMATION IS RECEIVED IN SEARCH
DPERATION ONLY AND MAY BE

DISPLAYED IN THE E-SCARN FORMAT.

dE-Gd=1-1-(32]8
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DSC6 GRIDS

(RIRCRAFT 67-343 AND UP)

| 3“ :
NG NG

ARADAR BIT GRID RADAR GRID

HSYMBOL ILLUMINATES DURING HOJ CGNDITION.
RADAR RANGE SELECTED (3 DIGITS).

AIM DOT TEST LIMIT (SQUARE SECTION] (BIT 1,4 AND 6).
RANGE RATE IN KNOTS {4 DiGITS). THE LAST DIGITIS

ALWAYS ZERO. THIS ZERD IS REPLACED BY H DURING =
HOJ CONDICTION. A NEGATIVE NUMBER {NDICATES AN : X
QPENING VELOGITY. L 39
5. T{TRALK} SYMBOL ILLUMINATES DURING TRACK R
B ggnmpon.ﬂ DLINEIND i
: IMUTH GRID LINE IN DEGREES. = L
1. RANGE GRID LINE [N RAGAR MILES. L
8. ELSTROBE POSITION 40° UP {BIT 2 & 5). L
3. HORIZON LINE TEST LIMIT MARKERS (BIT 1), — 30
10. EL STROBE POSITIGN 30° DOWN (BIT 1 & 3). o
1. AIM DOT BALANGE (DOT BAL, RADAR POWER STRY), L
B | 12 ASECIRCLE CALIBRATION MINIMUM SIZE {BIT 1, 4 AND 6. — 50
13, AIM DOT CALIBRATION AREA (DOT BAL, HADAR POWER
TEST).
0

n
4o L Py —

15, ASE CIRGLE BIT 4 AQJ,
16. AIMDOTIN BIT 2. LN B B S

I 14, SEGMENTED CIRCLE. ASE CALIBRATION ARFA (BIT 3},

BADAR MAP GRID

4E=34=1-14330

Figure 1-22
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¢. Acquisition Symbol, The acquisition symbol is dis-
played as two short vertical lines which are 1/4 inch .
apart. The position of the acquisition symbol represents
the azimuth position that the range strobe and antenna
will assume when half-action is initiated, Horizontally,
the acquisition symbol tracks the B-sweep within 1/16
inch when the antenna hand control is moved from left
to right, Fore and aft movement of the antenna hand con-
trol controls the vertical movement of the acquisition sym-
bol which js limited fo the top of the scope, The acquisi-
tion symbol is displayed in all AT ranges during search and
acquisition except in VI, MAP PPL, or BEACON PPI
modes. The acquisition symbeol is present over the range
strobe during air-to-air track,

d. B-Sweep. The B-sweep is a veritcal line moving in
synchronization with the antenna azimuth scan, Herizon-
tal displacement of the B-sweep from the center of the
scope indicates the angular position of the antenna in
azimuth, During search operaticns, the antenna azimuth
scan is controlled h% the display knob to provide eithera
120° (WIDE) or 45° (NAR) scan, With WIDE scan se-
lected, the B-sweep horizontal scan fills the unmasked
scope area within 1/8 inch, The center of the narrow scan is
positionable at least + 32.52 from 0° azimuth by the anten.
na hand control, ‘The length of the B-sweep represents
range using the vertical scope axis, Zero range is the bot-
tom of the scope and the top of the scope represents the
range selected, .

e. Hange Strobe. A range strobe appears in the
B-sweep as an intensified portion of the sweep when
half-action is initiated and is aligned in the center of the
acquisition symbol. When a target appears in the B-sweep,
the range strobe can be manually positioned over the
target prior to initiating (full-action) track operation.
After lockon is achieved, the range strobe is automatically
positioned to indicate target range.

f. ASE Circle. The allowable steering error (ASE) cir- |
cle is displayed in the center of the radar scope to indicate
the computed allowable steering errox. During BIT 3, the
circle is 1.9 +0.1 inches in diameter and is used for check-
ing the angleé track function (refer to DSCG BITS in see-

l tion II). Before OFP PQO5, the ASE circle position and
size are computed for two environments, LRI and ACM,
After OFP PO05, the ASE circle position and size are com-
puted according to the missile launch envelope. Refer to
Computer Functions, this section.

g. Aim Dot. The aim dot is a small square symbol that
appears on the scope after lockon is achieved. Dot dis-
placement (with respect to the ASE circle) indicates the at-
tack steering error and the direction in which the aircraft
must be maneuvered to assume the computer attack course.
This steering function is provided by the radar computer
(refer to Computer Functions in this section for more de-

J tails). Before OFP P0O5, the aim dot pesition is computed

for two environments, LRI and ACM. Refer to Computer
Functions, this section.

h. Range Rate. Range rate is presented as numeric sym-
bols in terms of opening (minus) or closing velocities. Dur-
ing track operations, the range rate is constantly up-dated
to provide the aircrew with accurante opening or closing
rates, The maximum and minimum rates that can be dis-
played are limited to the radar computer parameters.

Before OFP P05, with valid range track and the aspect
knob in the NOSE position, the range rate window will al-
ternately display tarpet altitude for 2 seconds followed by
aspect for 4 seconds.

TO 1F-4E-34-1-1

After OFP P0O5, with valid range track and the aspect knob
in NOSE, numbets displayed in the range rate window rep-
resent target altitude, When the aspect knob iz in the FWD
position numbers displayed in the range rate window repre-
sent aspect angle off the target tail. When the aspect knob
is in the TAIL position numbers displayed in the range rate
window represent an approximate target heading. If BIT 6
is selected, the OFP version number is displayed in the
range rate window for the first 10 seconds.

i. Rmax Strobe. The Rmax strobe appears as a short
horizontal line ovex the B-sweep during track operation,
The strobe indicates maximum nissile launch range.

j. Rmin strobe before OFP PO05. The Rmin strobe [ |
appears as a short horizontal line below the Rmax strobe
during track operations, Minimum launch range is indi-.
cated by the Rmin strobe with either AIM-7 or AIM-9
missties selected. The Rmin and the Rmax strobes are dis-
played in all range tracking modes except air-to-ground
and VI modes, In the ACM mode the Rmin strobe indi-
cates minimum launch range for the selected missile. In the
LRI mode the strobe indicates Rmax2, a no-escape Rmax
for a target that does an 8-G turn away followed by con-
stant speed flight.

Rmin/Rmax2 strobe after OFF PO05, The Rmin/Rmax2
strobe is a short horizontal line below the Rmax strobe
during frack operations. The Riin strobe indicates mini-
mum launch range for the AIM-9 in MISSILE mode. For
AIM-T7, the lower strobe represents Rmax 2, a no escape
Rmax for a turn-and-cruise target. Rmin/Rmax2 and
Rmax strobes are displayed in all range tracking modes ex-
cept A/G and VI, After an ATM-7 launch, the strobe also
displays the missile range until hit or until it reaches the
Rmax strobe.

k. Break X. The break X ig displayed at minimum
launch range to indicate that the attack mode should be
discontinued. Break X indications, in conjunction with
the front scope IN RANGE light, are a funciion of the ra-
dar computer.

Before OFP POOS, the break X is not displayed in the air- [
to-ground or VI modes. In LRI mode and at the com-

puted minimum firing range of the missile, the SHOOT

lights go OFF and break X appears on the scope. In ACM
mode, the break X is inhibited and does not appear except

to indicate a computer malfunction. A continuous break X
in LRI or ACM mode indicates a computer malfunétion.

After OFP P0O05, the break X is not displayed in air-to-
ground modes, It will display when range is less than 1000
feet in VI mode. In MISSILE mode and at the computed
minimum firing range of the missile the shoot lights go
OFF and break X appears on the scope. A continuous
break X in MISSILE mode indicates a computer malfune-
tion.

1. T Symbol. The T {track) symbaol is engraved in the
upper right portion of the rear scope face plate. The T
symbol illuminates to indicate that the radar is in a track
condition. When the T symbol is illuminated, the SKIN
TRK light on the radar set control is also ON. The same
parameters that affect the SKIN TRK light also affect the
T symbol except for BIT 6 testing. In BIT 6, the T symbol
is iluminated but the SKIN TRK light remains OFF.
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m, H Symhol, The H symbol is engraved in the upper
left portion of the rear scope face plate, The Hsymbol
illuminates to indicate when the radar system switches to
HOJ operation. In addition to the H symbel, both scope
range rate digits begin flashing at 4 Hz and the last digit
(which is always a zero) is replaced with the letter H.

n. Radar Range. During all operating modes, the
selected radar range is numerically presented in the upper
left corner of both scopes.

o. Bombing Range Strobe. The bombing range strobe
appears as an intensified arc in the MAPPPI or
BEACON PPl mode displays and in all ranges except Al
5. The bombing strobe is used as a range reference for
bombing operations, or as a positionable range cursor in
WRCS target find and offset bomb modes.

p. Offset Cursor. In offset bomb or target find modes,
the offset cursor is displayed as a straight line in the 10,
25, or 50-mile ranges only and in the MAP FPI or
BEACON PPI modes. The position of the offset cursor 18
controlled by the WRCS.

TACTICAL INFORMATION
RETRIEVAL SYSTEM
(TIRS)/SNAPSHOT FUNCTION

The Tactical Information Retrieval System provides a
means for preserving tactical information consisting of
aircraft parameters, target parameters and missile firing
parameters. The system consists of aircraft controls and
the fire control computer memery for collection and
storage of the data, memory unit interfacing with a test
connector on the aircraft for retrieval, and a prinfer
{(maintenance function) for displaying contents of the
memory unit.

Collection of the data is initiated by squeezing the trigger
to second detent in the front cockpit. The pertinent data
for the specific tactical situation is recerded in the fire
control computer memory. Ground crews can interface
with the computer memory by means of a memory unit
which connects to J115 test connector at door 172. The
data is then dumped into the memory unit for display on
a printer. The parameters recorded and an explanation of
their meaning are outlined in figure 1-22A.

A total of 15 snapshots are possible in the TIRS mode.

The snapshots are cumulative {even if radar power has been
removed) until a total of 15 are recorded. Additional clos-
ing of the trigger switch will not wyite over any snapshots
already taken.

Before OFP P05, write over of snapshot data will occur
only afier old TIRS data has been dumped. (Dumping
TIRS data hefore a mission will ensure the program is reset
for new data). The TIRS data may be dumped any number
of times provided no new snapshots have been taken. Once
data has been dumped and at least one snapshot taken, all
old data is lost.

1-66 Change 19

After OFP P05, write over of snapshot data will ocour only
after old TIRS data has been dumped, or DOT BAL and

VI are selected together. (Dumping TIRS data before a
mission will ensure the program is reset for new data.) The
TIRS data may be dumped any number of times, or DOT
BAL and VI selected together, provided no new snapshots
have been taken. Once data has been dumped and at least
one snapshot taken, all old data is lost.

TIRS data records only when the radar is locked on (man-
ual track, auto track, track memory, or HOJ and during
radar BIT). TIRS will not record when a break X is dis-
played due to a computer malfunetion,

RADAR OPERATING
CHARACTERISTICS

Characteristics of radar operation in various modes are
listed in figure 1-23. An explanation of radar operation
and selection of various modes is included under radar
operation air-to-air, air-to-ground, beacon mode, visident
mode, and television mode.

RADAR GROUND OPERATION WITH
ENGINES OPERATING

The following radar operating restrictions apply during
ground operation of the radar when engines are operating
to prevent overheating and subsequent damage to the
radar. The radar overtemp light on the volt monitor panel
(rear cockpit) illuminates when the temperature has
exceeded normal radar operating temperature range.
Refer to Section II, Radar Turn On.

; CAUTION 4

During extended ground operation, the radar may
become overheated due o insufficient cooling com-
bined with high ambient termperatures or low en-
gine power setting, Under these conditions, if the
radar overtemp light illuminates, turn the radar
OFF.

afefa

a. During ground opetrations, the radar power knob
should be in STBY or OFF except when required for BIT
or preflight tests. The missile power switch on the missile
control panel must be in OFF except when cw power is
required for BIT.

b. If the radar overtemp light illuminates, the power
knob should be placed to OFF. If radar operation is
required, the engine power setting must be advanced to
approximately 85% rpm.

.
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RADAR OPERATION (AIR-TO-AIR)

The following includes modes of operation that are most
effective with a specific scan pattern, range limitations,
automatic acquisition, lockon, display implications and
missiles. The overall discussion is generally divided into
the three transitional phases of operation; search,
acquisition and track, followed by missile information.

NOTE

To increase the service life of the radar feedhorn
assembly components, the MAP mode should be
used, except when mission requirements dictate
use of the radar mode.

RADAR DISPLAYS (AIR-TO-AIR)

Radar scope displays for air-to-air search, acquisition, and
track are shown in figure 1-24,

TO 1F-4E-34-1-1

SEARCH

There are two basic methods used during the search phase
of a particular mission; automatic and manual. However,
manual search is synonymous with the acquisition phase,
The difference is a matter of target range and operator
intent.

Automatic Search

During automatic search the antenna is driven back and
forth in azimuth to illuminate targets in front of the
aircraft. Two azimuth scan coverages are available;
BWIDE where the antenna sweeps through an azimuth
angle of 120", and B NAR where the antenna sweeps
through an azimuth angle of 45°

Change 19 1-66A/{1-66B blank)
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TIRS/SNAPSHOT FUNCTIONS

TO 1F-4E-34-1-1

TIRS/SNAPSHOT SOURCE/ SCALE FACTOR/ CONVERSION
SYMBOLS DEFINITION DESTINATION SENSE FACTOR NOTES
1. AfACRAFT Airceaft Tai! Number Inserted by ground Four Digit Tail Number, N/A

for TIRS Data,

Personel During T{RS
Transfar.

2. SNAPSHOT ND Indicates Sequance N/A NIA Sequence 1 thru 15,
of Data.
3. MODE LRI, ACM, CCM, VI| Computer Program. N/A N/A ACM is Printed anytime
Missile, CCM, V1. AlM-9 Selected
4, TIME Radar Power on Time. Computer Clock, HRS/MIN/SEC. N/& Time Starts After 30 Sac.
Radar PAR on time. Wili
Reset if Aadar Power is
Cycled.
DISCREET INPUT
SIGNALS TIAS/ DEFINITION SOURCE SENSE Wm:f%:‘“" NDTES
SNAPSHOT SYMBOLS
1. AIRGD Radar Air to Radar Mode Knob— 1 Indicates Selected NiA
Ground Mods. Airto Ground.
2. GUNS Gun Selected. Guns/Missile Switch— 1 Indicates Selectad NiA Armament Safety
GUNS. Override Pressed or
Airborne.
3. 8RSGT Radar Boresight Radar Mods Knob— 1 Indicates Selected N/A
Meode. BORESIGHT.
4, TEST Radar Test Mode. Radar Made Knob— 1 Indicates Selected NfA
TEST. :
5. SPSEL AIM-7 Selected . Guns/Missite Switch— 1 indicates Selected NfA Armament Sefety
RADAR. Override Pressed or
Airborne,
6. ENGLK Radar in Manual Track, Radar Synchromzer. 1 Indicates Selected NfA
Track, Tratk Memory,
ROJ or BIT B.
7. CCM Radar AQJ Made. Radar Synchronizer. 1 Indicates Seletted N/A
8. visl Radar V1 Mode. Radar Display — ¥ 1 Indicazes Salected N/A Aedar Made Knob
Map or Radar.
9. SPARE Nat Used
10. 7 FSNS AIM-7 or Sim Piug AIM=7 Umbilizais. 1 Indicates Selectad N/A CW Pawer—STBY
on Board. or ON.
11, 9.JUCG AIM—% Missile Head AAR Button—Prassed. 1 Indicates Selected NAA Aircraft armed.
Uncaged.
12. SNPSH Snapshot Funetian, Trigger , Second 1 Indicates Selscted N/A
Datent.
13. TAIL Tail Aspect . Radar Asgect Knob 1 Indicates Sslected N/A
14, VCa00 Closing Velocity Manitor, Ve Switch- 1 Indicates Selected TiMES 3
Scale Switch . 900
15. SPARE Nt Used
16. AACO Computer Auto Radar Set Controd 1 Indicates Salected N/A
Acq. Selscted. Gomputer Auto Acq.
Satacted .

Figure 1-22A (Sheet 1 of 4)
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TIRS/SNAPSHOT FUNCTIONS  ( Continued )

DISCREET INFOT

SIGNALS TIRS/ DEFINITION SOURCE SENSE ‘:“;‘:ﬁ‘g}‘““ NOTES
SNAPSHOT SYMBOLS
17. STRF Station Right Forward AIM-7 Firing Circuits 1 Indicatas Selected N/A
Selected
18. STLF Station Left Forward AIM-7 Firing Circuits 1 Indicates Selected N/A
Selected
19, STRA Station Right Aft AIM—7 Firing Circuits 1 Indicates Selested N/A
Selectad
20. STLA Station Left Aft AlM—7 Firing Gircuits 1 Indicates Selectad N/A
Selected ’
21. DTBAL Dot Bal Selected Manitar, Test,Dat Bal | 1 Indicates Selected N/A
Selected
22. BIT1THRU & Radar BIT Test Monitor, Test, BIT 1 Indicates Setected NiA
1 Thru B 1 Thru 6 Sefected
23 AACQB Auto Acq. Button Hose Wheel Steering/ 1 Indicates Selectzd NfA
Pressed Auto Atq. Button
Pressed
24, SPARE Reserved for Alternate
Missile Sensing
25. SPARE Not Used
26. SPARE Radar Skin Tragk Skin Track Light 1 Indicates Selected NFA
27. SPARE Radar Beacon Selected Radar Mode Knoh-- 1 indicates Selected N/A
BEAGON
DISCREET QUTPUT ITION E CONVERSIDN NOTE
. SIGNALS DEFIN DESTINATION SENSE FACTOR 3
1. SCAN Enables Computer Antenna Serveg 1 {ndicates Enabled N/A
Contral of Antenna
2. MAC I Dog Fight Tone AlM-T7 Missilas 1 Indicates Enabled NfA
Enabled
3. ALT1 AlM—7 Altitude AIM=7 Missiles 1 Indicates Ground N/A
Function
4, ALT2 AIM=7 Altitude AtM—7 Missiles 1 Indicates Ground N/A
Function
5. SWAFT AlM-7 Altitude AlM-7 Missiles t indicates Ground NfA
Function
B. RLKO AINM=7 Dopgaler Range ATM=7 Missiles 1 Indicates Radar LY
Rate Select Range Rate. D Indicates
Aspect Plus True
Airspeed
7. INTLK AlM--7 Firing Missile Firing 1 Indicates Closed NiA
Interlocks Cireuits Condition.
0 indicates Open
Conditicn.
8. BRKX ACM Computer Radar Display 1 Indicates Enabiad NfA
Break X Command
9. SHOOT ACM Computer in Aircraft Display 1 Indicates Enabled N/A
Zane Command
10, SPARE Not Used
AE—34—1-1-{306-2)
Figare 1-22A (S8heet 2 of 4)
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TIRS/SNAPSHOT FUNCTIONS  ( Continued )
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DISCREET QUTPUT CONVERSION
SIGNALS DEFINITION DESTINATION SENSE FACTOR NOTES
1. HOALT ACM Computer Hold Aircraft Display 1 Ingicates Enabled MiA
Altitude Command
12, SPARE Not Used
13. 7FSEL ACGM Camputer CW Electronics and 1 Indicates Cammandad HiA
AIM-7F Command Missile Firing
Gircuits
14, FULAC AGM Computer Radar Synchronizer 1 Indicates Enabled VRS
Full Action
Command
15. CWIBT CWI BIT Test CWI BIT Tast 1 Indicates CW BIT A
Voltage to Display Enahled
16. TGTR ACM Computer Radar Synchronizer 1 Indicates Enabied /A
Half Action Command
SOURCE SCALE FACTOR/ CONVERSION NOT
PARAMETERS DEFINITION DESTINATION SENSE FACTOR €
1. ANTELDT Antanna Elevation Antenna Rate Gyro Dexrees per Second/Up N/A
Rate Positive
2. ANTAZOT Antenna Azimuth Antenna Rate Degrees psr Second/ N/A
Rate Gyro Right Fositiva
3. ANGATTK Angle of Attack CADC Degrees/Positive when
RBL is above Velocity
Vector
4, RNGDOT Radar Range Rate Synchronizer Faet per Sacond/ 168.8 Feet per
' Negative is Closing Second per 100 Knots
Velocity
5. RANGE Radar Range Synchronizer Feet per Second/ 6000 Feet Per
Positive Radar Mile
8. ANTEL Antenna Elevation Antenna Degrees/Up Positive
Position Resover
1. ANTAZ Antenna Azimuth Antenna Degrees/Right Pesitive
Position Resolver
g. AOLL Aireraft Roll Angle INS Degrees/Pasitive Right
Wing Down
9. PITCH Aircraft Pitch Angle INS Oegrees/Positive
Naose Elp
10. HEADING Alrcraft True Heading INS Degrees/Positive
East
11. FBTRALT Fighter Aftitude CADC feet.r'Posit'lue Ahove Sea Bar umatiic
evel
12. TGTALT Target Altitude NIA Feet/Positive Abova Sea Reference to Barometric
Level
13, ASE Allowahle Steering Display Degress/Positive ASE Scaling and Aim Dot
Errar Scaling are Compatible
{IE. ASE = 300,
14, STRDT EL Aim Dot Elevation Display Degrees/Up Positive Dot AZ = 30°
Dot EL =(°
15. §TRDT AZ Aim Dot Azimuth Display Degrees/ Right Positive Dot will fall on circla)
16. R MAX Maximum Missile Display Feat/Pysitive 6000 Feet per

taunch Range

Radar Kile

Figure 1-22A (Sheet 3 of 4)
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TIRS/SNAPSHOT FUNCTIONS ( continued )

1-70 Change 19

- SOURCE/ SCALE FACTOR/ CONVERSION
PARAMETERS OEFIKITION DESTINATION SENSE FACTOR NOTES
17, RMIN Minimum Missite Display Faat/Positive 6000 Fast per
Launch Range Radar Mila -
17A RMAX2 M¢ Escapa Rmax Display Feet/Positive 6000 foet per
Radar mile
18, HDAIMAZ AlM-—7 Head Aim Umbilical Dagrees/Aight Positive | N/A
Azimuth
19. HDAIM EL AlM-7 Head Aim Umhilieal Degrees/Up Positive N/A&
Efavetion
20. EBIAS AZ AIM=7 Enylish Bias Umbilical Degrees/Right Positive NiA
Azimuth
2t. EBIASEL AIM-7 English Bias Umbilical Degress/Up Positive N/A
: Elevation
22. STRER AZ Stearing Error T ON/A Degraes/ Right Positive &l
Azimuth t inch = 42
23. STREREL Steering Error N/A Degress/Up Positive <&l
Elevation 1 inch = 420
24, TGTVEL Target Veloeity NiA Feut per Second Positive
25. FGTAVEL Fighter Velocity N/A ' Feet per Second Positive In ACM Made
mist have valid LOCK
2B. TGTACC Tarpet Accaleration N/A Feat per Second per a3
Serond
27. ASPANG Aspect Angle N/A Degross <
20. PREDPLA Predicted Rof N/A Degrees al
Angls
NOTES

> RADIAL TARGET TURN RATE-FT/SEC/SEC
DIISION BY 32,2 PRODUCES MULTIPLES
OF GRAVITY IN G’s.

{2 ANGLE BETWEEN TARGET VELOCITY VECTOR
AND LINE OF SIGHT. ANGLE IS POSITIVE CLOCK-
WISE FROM THE NOSE OF THE TARGET WHEN
LOOKING DOWN ON THE TARGET. ASPECT IS
ZERC ON THE NOSE OF THE TARGET.

5 ROLL INCLINATION ANGLE BETWEEN THE
PLANE OF ACTION AND THE PLANE CONTAINING
THE PREDICTED FIGHTER VELOCITY VECTOR.
{2 THE STEERING ERROR IS THE DEVIATION FRAOM
PRESCRIBED COURSE. LEAD PURSUIT INSIDE
R MAX AND LEAD COLLISION OUTSIDE R MAX.
(B> BEFORE OFP FOOS.

(6> AFTER OFP POQS.

AE-34-1-1-(308-3)5

Figure 1-22A (Sheet 4 of 4)
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RADAR OPERATING MODE CHARACTERISTICS

%* SHORT FULSE . HIGH PRF
LONG FULSE. LDWPRF

MAP-B MODE AND RADAR MODE

PULSE PULSE % ANTENNA SCQOPE DISPLAY
OPERATION RANGE SWITCH WIDTH SCAN PATTERN SYMBOLS
ANY AUTO, LONG LONG MAP MOBE: 1BAR. EL STROBE
SEARCH Al SHOAT SHORT RDR MODE: 10R 2 BAR, HORIZON LINE
00, 200 SHOAT LONG FEEO HARN NUTATION. ACO SYMBOL IN AY RANGE.
AUTC, LONG LONG
Ao, Al 0 MANUAL CONTROL SAME A5 SEARLCH, PLUS
SHORT SHORT RANGE STROBE
RANGE RATE
AUTO BEFOREPLUS ASE CRCLE
LONG. AFTER
A”TOG?ACK Al PLMS, SHORT RANGE STROBE
i EL STROBE
HORIZON LINE
SHORT SHORT FOLLOWS TGT IN AZ AND EL. RMAX RMIN
BREAK X
LONG LONG ACQ SYMBOL
AUTO, LONG LONG AIM DOT, RANGE STROBE
AQJ Al FIXED ASE CIRCLE,
SHORT SHORT EL STROBE, HORIZON LINE
AUTO, LONG LONG
MANUAL TRALK Al MANUAL CONTROE SAME AS AUTO TRACK
SHORT SHORT
CAGE MODE (AIR-TO—ALR)
ACQ SYMBOL
SEARCH FIXED AT RBL HORIZON LINE
EL STROBE
ANY {5-MiLE RANGE STROBE POSFTION #N
ACCIMANUALOR { auvosciectens | ANY SHORT AANGE AUTOMATICALLY R SAME AS SEARCH PLUS
AUTO} MANUALLY, RANGE STROGE
AUTD TRACK FOLLOWS T6T IN AZ AND EL SAME AS RDR AUTO TRACK
(> ANTENNA SCANS I¥ RANGE STROBE - 1000 FT |
ELEVATION FROM -2i° B-SWEEP - FOLLOWS ANTENNA
TO +57° AND IN N AZIMUTH,
AZIMUTH £ 2¢ EL STROBE — FOLLOWS ANTENNA
CAA 5 ANY SHORT
ANTENNA SCANS N it | HORIZON LINE - PresenT
3 SELECTABLE AZIMUTH - '
CORRIDORS FROM 212 Tp | ACQ SYMBOLS - FOLLOW RANGE
+577 IN ELEVATION STROBE.
BORESIGHT MODE
ANY LONG LONG
SEARCH Al SHORT SHORT
168, 200 SHORT FIXED AT RBL WITH
. LONG FEEDHORN NUTATION SAME AS CAGE MODE
At Al AUTD, LON LONG
SHGAT SHORT
BEFORE PLMS
AUTO TRACK 1N AUTD LONG. AFTER
E:mﬁoﬁﬂm‘f At PLMS, SHORT. FOLLOWS TET IN AZ ANDEL. SAME AS RER AUTO TRACK
SHORT SHORT
LONG LONG
AUTO TRACK 5 ANY SHDRT FOLLOWS TGT IN AZ AND EL. SAME AS RDR AUTO TRACK

Figure 1-23 (Sheet 1 of 2)
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RADAR OPERATING MODE CHARACTERISTICS  (Continued)

MAP — PPl MODE {OFFSET BOMBING & TARGET FIND)

PULSE PULSE ANTENNA SCOPE DISPLAY
PERA ANGE
OPERATION R SWITCH WIOTH SCAN PATTERN SYMBOLS
SEARCH ONLY 16, 25 LONG LONG BOMEBING RANGE STROBE OFF-
50, 100 SET CURSOR WITH 10 & 25
200 WIDE OR NARROW MILE (850 IN DSCG) & PP SCAN
5 LONG LONG AZMUTH SCAN ACQ SYMBOL & B SCAN
QONE BAR EL SCAN
10, 25, 50 SHORT SHORT WiTH NO FEEDHORN BOMBING RANGE STROBE
NUTATION OFFSET CURSOR WITH
100,200 SHORT LONG 10 AND 25 MILE & PP SCAN
5 SHORT SHORT ACQ SYMBOL & 8 SCAN
AIR -TO - GROUND MODE (DIVE TOSS & DIVE LAYDOWN)
Al ANY SHORT DRIFT STABILIZED RBL | FEED HORN NUTATION,
© EL STROBE
SEARCH HORIZON LINE
ACQ SYMBOL
ACQ RANGE STROBE ADDED
’ TO SEARCH DISPLAY
HORIZON LINE
EL STROBE
TRACK RANGE STROBE
FIXED ASE CIRCLE
VISIDENT MODE (AFTER LOCKON IN MAP-B OR RDR}
A
TRACK {AFTER A AUTO SHORT FOLLOWS TGT IN AZ -ASE'%'[:RRC?_TEE
PLMS) & HOJ AND EL. ASE IR
SHORT SHORT RANGE STROBE
EL STROBE
HORIZON LINE
LONG LONG HORIZON 1
FIXED ASE CIRCLE
AUTO, LONG LONG PIXED A
A0J RANGE STROBE
E E
SHORT SHORT HORIZON LINE
BEACON MODE
ANY AUTO, LONG LONG ONE BAR SCAN WITH FEE B_SCAN
B-DISPLAY - 0| EL STROBE
SEARCH ONLY Al SHORT SHORT HORN NUTATION HORIZON LINE
100, 200 SHORT LONG BEACON VIDEQ ONLY

PPI-DASPLAY
SEARCH ONLY

SAME AS MAP-FPI

SAME AS MAP-PPT EXCEPT
WiTH FEED HORN NUT A-
TION [N PPl SCAN AND
B-SCAN

SAME AS MAP-PPI EXCEPT
WiTH BEACON VIDECQ ONLY

1-72
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[(1°> BEFORE OFP POOS.

[Z_> AFTER OFP P0US.

Figure 1-23 (Sheet 2 of 2)

AE-34-1-1-{34-2iD
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SCOPE DISPLAYS [AIR-TO-AIR)

SEARCH
HORIZON
B-SWEEP - %0 TARGET LINE . B—SWEEP
N / %
- A —
/ 1 .'-I'
ACQUISITION " i
SYMBOL —<] 7 O! raecer ]
) Ia— : ELEVATION
- STROBE
- & R 60
¢ e ’ ~Y
HORIZON \, N r e
LINE - 4 R |
T T ¥ T T T T ELEVATION T ¥ T T Y T
30 30 STROBE u %0 i
RADAR AND MAP—B CAGE AND
WIDE OR NARROW SCAN BORESIGHT
. e
ACQUISITION
RANGE
STROBE

RADAR AND CAGE, BORESIGHT,
MAP-B AND CAA

4E-34-1-1435-1)C

Figure 1-24 (Sheet 1 of 2)
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SCOPE DISPLAYS (AIR-T0-AIR) (Continued) —

TRACK
RANGE RATE
RANGE RATE
CIRCLE CIRCLE
—ASE CIRCLE o ASE CIRCLE .
Rmax ' /
STROBE o R
\ EL ,Z W .
[ 60
R " Vi GAP " Ve GAP
MAX
STROBE .
7 — [ P M DOT
[T Run AIM DOT
RriwiRmax 2 i
STROBE = 3 &0
- (1> R TARGET
10 - L2 RminRmax 2 o
STROBE
RADAR AND
MAP-B CAGE, BORESIGHT,
ANE CAR
BREAK X
{APPEARS WHEN TARGET REACHES Rpyn)
CONTINUQUS BREAK X INDICATES
COMPUTER MALFUNCTION. o
[0"> BEFORE OFP POOS.
[P "> AFTER OFP POOS. —
4E-34-1-1-(35-21D

Figure 1-24 (Sheet 2 of 2)
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SEARCH SGAN PATTERNS

S ;
ONE BAR SCAN
. X °
7 AZIMUTH SCAM
~— HOTION ONLY
S
_ ELEVATION
S ’ SCAN
_ wOTIO AZIMUTH
SCAN MOTION
NARROW 45°
WIDE 120°
NUTATING \
RADAR BEAM ]
S
. o o ARROWS INDICATE DIRECTION OF
—— ‘%’ _ o - RADAR BEAM MOTION
T

B -1 {38
Figure 1-25 _
o Change 3 1-75
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Two elevation scan are available: 1 BAR and 2 BAR. In
the one-bar scan the antenna does not move in elevation
but sweeps back and forth in azimuth only. Consequently,
the scan height is equal to the beam width or approximate-
ly 3.7°. In two-bar scan the antenna not only sweeps in
azimuth but at the end of each azimuth sweep jumps 3.75°
in elevation, The 2-bar scan is only available in the RDR
mode of operation. In RDR mode, the beam of trans-
mitted energy from the antenna is nutated by rotating the
antenna feedhorn, Nutation increases the beam width
from 3.7% to 6,7°, During two-bar scan, the total eleva-
tion coverage is 10.45°,

During narrow scan (B NAR), the center of the antenna
scan pattern can be positioned in azimuth within 37.5° left
or right of the longitudinal axis of the aircraft. The
vertical center of the antenna scan pattern can be varied
in elevation during one-bar or two-bar scan within the
limits of 50° relative to the boresight axis. Figure 1-33
illustrates a search pattern using both 1 bar and 2 bar scan
patterns.

Typically, the initial search phase (in the RDR. mode) is
initiated with the display knob at B-wide, the range knob
at 50 miles, the antenna scan switch in 2-BAR and the
pulse switch in LONG or AUTO,

To increase surveillance coverage and thus increase
detection probabilities, the antenna elevation control can
be rotated, moving the antenna up and down within the
mechanical limits of +60° to —60".

Air-to-air search can also be accomplished with the radar
mode knob in MAP and the display knob in either B WIDE
or B NAR, The antenna traverses 1 bar scan only and the
antenna feedhorn stops its nutation, This results in a nat-

_ rower beam and is therefore less susceptible to heavy
ground clutter., This indicates that during low level air-to-
air search operations, where ground clutter may be a prob-
lem, and radiation coverage is not the prime criteria, the
operator can select the MAP B mode of operation.

The MAP B mode can also be useful for navigation and de-
termining storm area dimensions,

NOTE

PP1 WIDE and PPI NAR are available in the
MAP mode, and the BEACON mode. However,
they are not normally air-to—air funciions.

Manual Search

To initiate manual search, press the action switch to the
half-action position. The half-action position stops the
antenna from automatically scanning and provides
manual antenna positioning control. Manual positioning
is now used to point the antenna at a target which has
been previously detected or to search for targets within a
specific area. With the range knob at 100 or 200 mile
position, spotlight operation is obtained by pressing the
action switch to full-action. Spotlight action stops
feedhorn nutation which results in the width of the
transmitted radar beam being reduced to minimum, hence
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permitting maximum rf energy to be concentrated in the
desired area.

If greater beam width is desired, the action switch is
released to the half-action position, thus restoring
feedhorn nutation. If the action switch is released
completely, the radar is returned to the automatic search
condition and the antenna resumes its established scan
pattern.

ACQUISITION

Acquisition is the process of locking on a target. Normal
acquisition is initiated in Al ranges in RDR, MAP B or BST
mode. CAA is available in cage mode, Also, an AQJ mode
is available,

Normal Acquisition

For normal acquisition, place the radar into operation, se-
lect desired Al range and either MAP B or RDR mode,
When the target is detected, bracket the target with the
aequisition symhbol and press the action switch to half-
action. At this time, the range track system generates an
additional range gate which is mixed with the video to
provide the range strobe. Position the range strobe over
the target and press the action switch to full-action. Ac.
quisition is successful when the system locks on, A track
display appears and the antenna automatically tracks the
target. The action switch may be released. After lockon,
the position of the antenna hand control and elevation
control have no affect on the position of the antenna or
range strobe. Both are conirolled automatically during
track,

Acquisition-On-Jam (AOQJ)

During search, if a source of noise or ¢w jamming is
encountered of sufficient streangth to prevent acquisition,
the jamming source can be used as the target, but only for
angle iracking. Acquisition of the jamming source is less
desirable than normal acquisition, because range
information normally available by radar cannot be
obtained from the direct transmission of the jamming
source. Because of this lack of range information, this
method of tracking is useful only for a missile attack, In
acquiring the jamming source, the operator brackets the
azimuth position of the source with the acquisition
symbols and presses the action switch to full-action. The
radar then automatically acquires the jamming source
and begins angle track.

Successful AQJ operation is indicated by a display similar
to the regular track display without the range rate circle,
Rmax strobe, and Rmin strobe (before OFP PO05), or the
Rmin/Rmax2 strobe {(after OFF P005). If the operator at-
tempts to lock on a target in a heavy cluiter environment,
and the radar recognizes the clutier as jamiming, the opera-
tor can disable AOJ operation by placing the track switch
to AQJ-QUT.

e



Acquisition in BST Mode

Acquisition in BST mode can be performed by the WSO to
assist the pilot in target acquisition and lockon. After
lockon, angle track is automatically obtained to provide
both range and angle track. When the W80 selects the
BST mode, the B-sweep is positioned to 0° azimuth and
-2° elevation, Neither the optical sight (A/A mode) nor
the radat antenna is drift stabilized, The AIM-T missile
firing interlocks are bypassed uniil the system locks on

and the aspect knob controls simulated doppler supplied

ta the AIM-7 missile. The WSO can take control of the
range gate by selecting half-action and locking on a target
in BST. The pilot must select cage mode before automat-
ic acquisition buttons function,

TO 1F-4E-34-1-1
AUTOMATIC ACQUISITION AND CAGE

Refer to Computer Automatic Acquisition mode, this
section.

TRACK

The tracking system is basically two different systems
which operate together to provide range and angle track
capabilities under various operating conditions. The track
circuits normally operate automatically under manual
control but alternate operation is available. In air-to-air
operation, the angle track circuits keep the radar antenna
pointed at the target and the range track circuits measure
the distance to the target.
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Angle Tracking

During automatic angle track operation, the antenna is
driven by position error signals that are generated by the
nutating radar beam. The initial antenna position is
controlled manually by placing the acquisition symbel
over the target on the radar scope and pressing the action
switch. Normally, the system locks on and automatically
tracks the target using the conventional pulsed radar
angle track techniques of conical scanning. Other
techniques are used when conventional tracking is not
possible.

The angle track circuits normally receive an input from the
range track circuits which is used to identify the specific
target. This range information is required for noymal range

¥ track operation; however, it is not essential for angle track,
When certain types of jamming are encountered, the radar
switches to HOJ operation and the angle track information
is obtained from the jamming source. When jamming sig-
nals prevent normal track, the system may lock on the jam-
ming signal and track in angle only (AOJ).

The angle track circuits may also be operated manually by
placing the track switch to MAN and pressing the action
switch to full-action. A full track display appears and the
antenna is under manual control, The action switch. may
be released and the antenna position may be controlled
by the side-to-side movement of the antenna hand con-
trol and by movement of the elevation control.

Another alternate angle track capability may be obtained
by placing the radar mode knob to BST and flying the air-
craft to keep the antenna pointed at the target. Angle
track information is now obtained from the optical sight
system and the aircraft provides the positioning signals,

In this case, tracking is done in what is correctly called
search operation because the angle track circuits in the
radar set take command if the radar is locked on.

Angle track operation may be checked on BIT 3. The test
circuits simulate a moving target and cause the antenna
to meve which causes the aim dot to move in a circle
within certain limits.

In TISEO aircraft, the radar antenna may be slaved to the
TISEO LOS when the TISEQ system is optically locked on.

Range Tracking

The range to a target is determined by measuring the time
between the transmitted and received pulse. Range
tracking is accomplished by measuring this time for each
pulse and making correcticns for changes in target
position. The initial range is established by the position of
the range strobe which is controlled by the antenna hand
control prior to lockon. After lockon, the radar

automatically repesitions the range strobe as target range

changes.

If the target fades while the radar is tracking during
normal range track operation, the system switches to a
memorized range and range rate. The memory circuits
keep the range changing at the same rate. If there is no
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change in rate, the range will be correct and the system will
automatically relock if the target reappears within 5 sec-
onds, If the range rate changes, the range will not be correct
when the target reappears and must be reset by placing the
range strobe back on the target. Angle track memory is re-
tained while the action switch is held in the half—action
position and the antenna remains pointing at the last known
target position, regardless of the antenna hand control move-
ments. Therefore, to reacquire lockon, move the hand con-
trol (with the action switch in half—action) to position the
range strobe over the target when it reappears and press the
action switch to full—action and release, To return to search,
press the action switch to half—action and release.

Loss of range tracking may be determined by cbserving
the SKIN TRK light or the radar scope. The SKIN TRK
light goes out and the size of the range rate circle is
reduced when the radar is operating on a memorized
range and range rate.

On DSCG aircraft, when the radar is operating on memo-
rized range and range rate information, the SKIN TRK
light and T (track) symbol go out and the range rate digits
flagh at 4 Hz to indicate this condition, The flashing range
rate digits are presented on both indicators, Only the WSO
can monitor the T symbol and SKIN TRK indications.

Home-0n-Jam (HOJ)

HOJ operation is indicated by the HOJ light on systems
with the DVST.

If the target begins using a jammer to prevent the radar
from continuing normal track, the system automatically
switches to HOJ operation. At this time, the range track
circuits begin operating on memory and the angle track
circuits begin angle tracking the jammer. Operation is
similar to a fading target except that is is not limited to 5
geconds. If the jammer is turned off and the range rate is
correct, the system automatically returns to full range and
angle track. If range is not correct, system will return to
search 5 seconds after the jamming signal is removed,
unless the range strobe is manually placed over the target
and action switch is pressed to full-action to relock on the
target.

On DSCG aircraft, HOJ is indicated when the engraved H
symbol illuminates and by the flashing range rate digits.
Additionally, the last range rate digit, which is always
zero, is replaced by the letter H. The range rate indication
is presented on both scopes while the engraved H symbol
is only provided on the rear scope.

Manual Tracking

For manual track operation, the antenna and range strobe
are both controlled manually. Manual track operation is
performed with the TRACK switch at MAN when
necessary to keep the antenna pointed at the target.
Manual angle track is controlled by the antenna hand
contrel and manual range track is controlled by the MAN
Ve knob.
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COMPUTER FUNCTIONS

The FCS digital computer processes data and provides prop-
et launch information to the missiles and missile firing cir-
cuits. Head-up information is provided to the aircrew by
the SHOOT/IN RANGE lights with a backup head down
radar scope display. Intercept information is providad via
the radar scope display in conjunction with various mode
dependent indicator lights.

INTERCEPT COMPUTATIONS

Intercept information is provided to the aircrew through
the following symbols:

a. Range Rate Circle and Ve Gap (DSCG range rate
readout)
Aim Dot
ASE Circle
. Hold Altitude Light
BRmax and Rmin/Rmax2 Strohes
Shoot/In-Range Lights
Break X

e® s T

2

DVST Range Rate Circle and Vc Gap

The range rate circle displays the V¢ pap. When the range
tracking cireuits are operating in normal range track, the
circle is 3,25 inches in diameter, During manual range
track, HOJ track metnory, and BIT 3, the range rate circle
is reduced to 1.9 inches in diameter.

The Ve gap indicates the rate at which the distance between
the aireraft and target is changing. After the radar is locked
on, the range track circuits automatically track the target
and provide range rate information to the computer. The
computer processes the information and provides it to the
display circuits where it is used to position the Ve gap.
When range information is lost, the radar continues to
range track on a memorized range and range rate for 5 sec-
onds. If the target range information reappears, the radar
returns to normal range track, provided the memorized
range and range rate are correct. Otherwise, the radar re-
turns to search operation.

During manual range track operation (all display systems),
range rate information is not available from the automatic
range frack circuits and must be selected manually. The

position of the MAN Ve control determines the range rate.

During BIT, the Vc gap is used to display test data, A test
signal is used to position the Ve gap, The position depends
on the specific BIT, Correct positions indicate proper op-
eration of the circuit being tested.

The display sensitivity of the V¢ gap is deiermined by the
position of the Ve switch during automatic or manual range

TO 1F-4E-34-1-1

tracking. The following chart shows opening and closing
velocities for the 900 and 2700 positions.

Gap Position 900 Position 2700 Position

11:00 o'clock 100 knots 300 knots
opening opening
12:00 o'clock 0 knots 0 knots
1:00 o’clock 100 knots 300 knots
closing closing
2:00 o’clock 200 knots 800 knots
closing closing
3:00 o’clock 300 knots 300 knots
closing closing
4:00 o'clock 400 knots 1200 knots
closing closing
5:00 o’clock 500 knots 1500 knots
closing closing
600 o’clock 600 knots 1800 knots
closing closing
7:00 o'clock 700 knots 2100 knots
closing closing
8:00 o'cleck 800 knots 2400 knots
closing closing
9:00 a’clock 900 knots 2700 knots
closing closing

Before OFF POM}5, when the radar is locked on io a target,
do not select NOSE on the aspect knob; erronecus Ve indi-
cations will result. After OFP P00, the LRU-1 must be
notified that the aircraft has a DVST using the procedures
under Radar Turnon in section 1L If these procedures are
not used, the NOSE, FWD, and TAIL positions of the
aspect knob will give erroneous Ve indications.

DSCG Range Rate

Range rate information is digitally presented in the upper
right corner of each scope, Closing velocities are displayed
by the digits white opening velocities are preceded with a
minus character, During track operations, range rate is
continuously updated to provide the aircrew with accurate
digital range rate information. Since the Ve switeh {on the
control monitor panel) was intended to be nsed with an
anatog representation of range rate, the 900 position of the
Ve switch is not used with the DSCG system, The maxi-
muin and minimuimn rates that can be displayed are deter-
mined by the radar computer design parameters. When the
radar system is operating on memorized range and range
rate, the range rate digits flash at 4 Hz. In addition to this
indication, the T (track) symbel and the SKIN TRK light
go out, During the BIT checks, the range rate readouis
provide indications of radar computer functions (refer to
DSCG BIT CHECKS in section IT).
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] Before OFP POCS, when the radar is iocked on to a target
and the aspect knob is in NOSE, the range rate window
alternately displays target altitude and aspect angle. After
OFP PO05, when the radar is locked onto a target and the
aspect knob is in the NOSE position, humbers displaved in
the range rate window represent target altitude. When the
aspect knob is in FWD, numbers displayed in the range
rate window represent aspect angle off the target tail. When
the aspect knob is in TAIL, numbers displayed in the range
rate window represent an approximate target heading, If
BIT & is selected, the OFP version number is displayed in
the range rate window for the first 10 seconds.

INTERCEPT COMPUTATIONS
(BEFORE OFP P0QO5S)

AIR COMBAT MANEUVERING (ACM)

The ACM solution is automatically selected by the
computer if the target is 5 miles or less in range and
fighter altitude is less than 32,000 feet. The solution is
valid for both maneuvering and non-maneuvering
targets. In this environment, the pilot is provided with
valid launch envelope indications for the AIM-TE/F and
AIM-9P-2/-3/N-2/-3 missiles.

The mechanization used within the computer to derive an
accurate and complete solution depends on determining
specific target information, using a stored missile zone
comparison technique, and determining missile capability
against the selected target. The computer then determines
whether or not the fighter is, at that moment, within the
missile capability.

The computer receives information from the CADC, INS
and radar., Using filtering techniques, the computer
determines target aspect, altitude, direction, velocity, and
turn rate. By comparing data with the missile launch
envelope stored within the computer memory, missile
capability is determined on a real time basis.

The ASE circle represents the angular limits of the
comnputed launch envelope. This circle is centered on the
scope with the center of the circle being the position of the
fighter velocity vector. With RADAR selected, the ASE
circle indicates the angular limits of the missile launch
capability with respect to the fighter velocity vector. The
size of the circle is fixed at 0.56 inch in diameter. The
computer continuously rescales the relationship between
the aim dot and the ASE circle. Therefore, the display
indicates the relative size and position of the missile
pointing vector with respect to the angle limits of the
launch envelope. The angular launch limits have been
satisfied when the dot is within the circle.

ACM DISPLAY (AIM-7)
Rmax and Rmin Strobes

Rmax represents the missile’s maximum range capability in
the measured tactical environment, The displayed Rmax is
limited to 5 miles in ACM mode. The Rmin strobe repre.
sents the minimum range capabilities that the missile pos.
sesses under the measured conditions,
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Rmax and Rmin are displayed valid for pilot pickle, not
missile away, The Rmax and Rmin computation allows
for the 1,5-second delay between trigger squeeze and
missile away.

Since ACM engagements occur within 5 miles or less
{within visua! range), the range requirements of the
missile are easily met. However, the angle requirements
are constantly changing, primarily due to target
maneuvers, and become of prime importance in a
successful engagement.

Shoot/In Range Lights

The SHOOT lights provide additional indications of valid
launch parameters. These lights and the IN RANGE light
should be used along with current tactical considerations
to determine actions to be taken, To avoid an AIM-7
Jaunch in the main beam clutter, the SHOOT lights are in-
hibited when AIM-7 is selected, aspect angle is 80° +9°,
and the elevation angle is lower than 5° above the horizan,
Flashing operation and high intensity of the SHOOT lights
improve daylight visibility awareness. With a valid lock-on,
the IN RANGE and SHOOT lights indicate that missite
taunch parameters are satisfied and the missile may be
launched. When the instrument panel dimming control is
used for night operation (intensity down) the SHCOT
lights are off but the IN RANGE light operates at reduced
intensity, ACM information is also provided to the radar
scopes. The display takes into account all relevant attack
parameters including target aspect, speed, direction, and
acceleration, and defines when a valid launch situation
exists, It can provide steering indications to bring about,
maintain, or restore a launch situation,

Aim Dot

The aim dot indicates the center of the instantaneously
available missile envelope. The center of the ASE circle is
the fighter velocity vector. The aim dot position with
respect to the center of the ASE circle indicates the
relative angle which the fighter velocity vector must
change in order to point to the center of the envelope.
Absolute angle size cannot be determined from viewing
the scope since aim dot scaling is constantly changing as
a function of attack geometry and dynamics. However,
relative angle size with respect to angular limits can be
determined with the aid of the ASE circle. With the dot
centered, the fighter velocity vector is pointing directly at
the center of the missile envelope.

Allowable Steering Error (ASE) Circle

In the ACM mode, the ASE circle is a depiction of the
launch envelope.

Break X
When in ACM mode, the break X is inhibited and will not

appear except to indicate a computer malfunction (see BIT
discussion).




ACM DISPLAY (AIM-9)

Shoot/In Range lights

The SHOOT and IN RANGE lighls should be used aleng
with current tactical considerations to determine actions
to be taken. When in ACM mode with HEAT selected,
the missile envelope is computed for a boresighted missile
unless the ARR buiton is pressed. If the missile is allowed
to setf track, the envelope computed is for this off bore-
sight situation, SHOOT light operation is determined by a
computer decision of whether or not the fighter profile is
within the missile launch envelope.

Range Rate Circle/DSCG Range Rate

Indicates the same information for both AIM-7 and
AIM-9 missiles.

Aim Dot

When HEAT is selected in ACM meode and the missile
secker head is caged, the aim dot indicates a boresight
pursuit course. When the aim dot is centered, the missile
is aimed directly at the target. When the missile seeker
head is uncaged (ARR button pressed), the aim dot
represents the missile pointing vecter (see AIM-7 aim dot).

Allowable Steering Error (ASE) Circle

Tn ACM mode, the ASE circle is a depiction of missile
launch envelope, With HEAT selected in ACM mode and
the missile seeker head caged, the ASE circle is fixed at
0.2 inches in diameter which represents 1.2% (6%/inch
scale). When the missile seeker head is uncaged, the ASE
circle is fixed at (.56 inch in diameter which is identical to
AIM-7 ACM full envelope determination.

Rmax and Rmin Strobes

The Rmax and Rmin strobes are based on missile envelope
determination for a boresighted missile when the AIM-9
head is caged. The Rmax and Rmin values change as the
target maneuvers. When the head is uncaged, calculation
of Rmax/Bmin is an integral part of the computation of
the full launch envelope.

Rmax and Rmin are displayed valid for pilot pickie, not
missile away. The Rmax and Rmin computation allows for
the 0.5-second delay between trigger squeeze and missile
away.

Break X

The break X is inhibited in ACM mode and does not appear
except to indicate a computer malfunction.
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LONG RANGE INTERCEPT (LRi)

The LRI mode is automatically selected by the computer
if the target distance is greater than 5 miles or the fighter
altitude is greater than 32,000 feet, A 1G target is assumed
by the computer. Additional target information (farget
aspect and velocity) Is available within the digital comput-
er. This allows a more accurate determination of missile
performance which produces wider tolerance for inter-
ceptor steering commands.

LRI DISPLAY {AIM-7}
Range Rate Circle/DSCG Range Rate

Indicates the same information as in ACM mode.

Aim Dot

The aim dot ptovides steering commands to enable the air-
crew to fire the missile as soon as possible, Dot position
with respect to the center of the scope represents required
course change. One inch deflection represents 42° of angu-
lar error. When the aim dot is centered, the aircraft is fly-
ing the correct course,

The aim dot provides three different steering commands
{figure 1-26}: collision settering; a transition belween col-
lision and lead pursuit steering; and lead pursuit steering.
To minimize time-to-intercept, collision steering is used
at long range. Transition steering starts 2 miles outside
Rmax with collision steering and ends at Rmax with lead
pursuit steering. The aircraft will have the maneuver to
keep ithe aim dot centered. Inside Rmax, lead pursuit steer-
ing is used because it minimizes the missiles post-launch
maneuvers. At tail aspect angles, lead pursuit steering is
always used,

When the aircraft rolis to center the aim dot, APQ-120
rate gyro transients make the steering dot jump. To make
the dot stable, the computer uses the rate gyro outputs it
received prior to toll until the fighter roll angle is estab-
fished and the transients setiie,

Allowable Steering Error (ASE) Circle

The allowable steering error circle represents the
maximum angular deviation from the desired course
allowed to maintain a valid shoot condition. Additional
information generated by the computer (target aspect and
altitude] allows a detailed determination of missile
performance. Because of this factor, the allowable

deviation from the desired course is a maximum of 25¢
with the digital computer. However, absolufe maximum
is dependent on lead angle required for the intercept.

The lead angle is never less than +5°. This minimum
would occur outside Rmax and inside Rmin. If the lead
angle required for the intercept is less than 25° for the
AIM-7E or less than 35° for the AIM-7F, the ASE circle
starts to increase in diameter at approximately Rmax
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until it reaches its maximum 25° at Rmin + 3/4 (Rmax —
Rmin). It maintains this maximum permitted deviation
until Rmin + 1/4 (Rmax — Rmin) and then decreases to
approgimately 5° at Rmin. If the required lead angle is

greater than 25° for the AIM-7E or 35° for the AIM-7F, the
maximum ASE expansion can be less than 25° but never
less than 5°.

Rmax and Rmax2 Strobes

In the LRI mode, Rmax and Rmax 2 are displayed. The
Rmax strobe represents the true maximum range of the
ATM-T missile, A missile launched at maximum relative
range will intercept the target with a velocity equal to its
launch velocity. It is the maximum launch range apainst a
non-maneuvering target for maximum separation between
fighter and target at missile impact. For high altitude/high
speed targets, the maximum relative range is compared to
the seeker limit for a large target and the lesser of the two
is used for the Rmax strobe. Otherwise, the maximum rel-
ative range is compared to the seeker limit for a 2 square
meter target and the lesser of the two is used for the Rmax
strobe,

The Rmax2 strobe replaces the Rmin strobe and provides
a higher confidence against a maneuvering target, Rmax2
computation is based upon a target performing an 8-G
furn away and cruise {constant airspeed} maneuver.

Rmin is not displayed in LRI, Break-X will occur when
the range is less than Rmin. In situations where the target
is within 5 NM and/or the fighter is below 32,000 feet MSL,
the FCS automatically switches to the ACM mode prior to
LRI AIM-7 Rmin. Rmin is still calculated as the true min.
imum range of the AIM-7 missile, independent of Rmax,
A minimum time of flight dependent on interceptor speed
and altitude is determined, then transposed into minimum
range as a function of aspect angle and closing rate, Tar-
get altitude is finally used to compensate for any altitude
differential,

Shoot/In Range Lights

The IN RANGE light operates in conjunction with the
SHOOT lights. When in LRI mode, the lights are ON when
target range is between Rmax and Rmin and the aim dot
is within the ASE circle, To avoid an AIM-T launch in the
main beam clutter, the SHOOT lights are inhibited when
AIM-7 is selected, aspect angle is 90° +9°, and the eleva-
tion angle is lower than 5© above the horizon,

Break X

When in LRI mode, at the computed minimum firing
range of the AIM-7 missile, the SHOOT/IN RANGE lights
go OFF and a break X appears on the scope. At this point,
the firing interlocks to the missile are opened
automatically, which disables the missile launch cireuitry

if interlocks are IN, The computer interloek may be over-
ridden by selecting interlocks OUT., The ASE ecircle and
range vate circle are removed when the break X appears.
Continuous break X indicates a computer malfunction

{see BIT discussion),
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INTERCEPT COMPUTATIONS
(AFTER OFP PQO5)

MISSILE MODE

MISSILE mode is the term applied to the algorithm used
within the LRU-1 digital target intercept computer to pro-
vide proper latinch cues. It is used when a full system lock-
an is obtained. The selection is valid for non-maneuvering
targets. An Rmax2 strobe is provided for a “no escape”
maneuvering target. The algorithm Lakes into account all
refevani atfack parameters including target aspect, speed,
and direction, and defines when a valid launch situation
exists. It ean provide steering indications Lo bring about,
maintain, or restore a launch situation.

The mechanization used within the computer to derive an
accurate and complete solution depends on determining
specific target information, using a built in missile simula-
tion, and determining missile capability against the selected
target, The computer then determines whether or not the
fighter is, at that moment, within the missile capability.

The computer receives information from the CADC, INS,
and radar. Using filtering fechniques, the computer deter-
mines target aspect, altitude, direction, velocitly, and turn
yate,

MISSILE DISPLAY (AIM-9)

Rmax and Rmin Strobes

Rmax represents the missile’s maximum range capability in
the measured tactical environment, The lower strobe acts
as a Rmin indicator and represents the minimum range capa-
bilities that the missile possesses under the measured condi-
tions when AIM-9 is selected. Bmax and Rmin are dis
played valid for pilot pickie, not missile away.

Range Rate Circle/DSCG Range Rate

Indicates the same information for both AIM-7 and AIM-9
missiles,

Aim Dot

The aim dot provides steering commands to position the
aireraft in an opiimum missile firing position under given
circumstances. Dot position with respect to the center of
the scope represents required course change, When the
aim dot is centered, the aircraft is flying the correct course.

The aim dot provides three different steering commands
(figure 1-28). Only pursuit steering is provided for the cag-
ed AIM-9 missile. {1) Collision: to minimize time-to-
intercept collision is used at long range. {2) Transition steer-
ing: Transition steering starts 2 miles outside Rmax begin-
ning with collision steering and ending at Rmax with lead
pursuit steering. (3) Lead pursuit: Inside Rmax, lead pur-
suit steering is used because it minimizes the missile's post-
launch maneuvers.



When the target range is greater than 35,000 feet, and the
aircraft rolls to center the aim dot, APQ-120 rate g¥ro
fransients make the steering dot caleulations invalid and the
dot jumps. To make the dot stable, the computer uses the
rate gyro oulputs it received prior to roll {if they are valid)
to calculate a constant target velocity until the fighter roll
stabilizes and the transients settle.

Allowable Steering Error (ASE) Circle

In MEISSILE mode, the ASE circle depicts the missile’s
leadlag launch envelope. It represents the maximum steer-
ing error the missile can correct after launch.

For the HEAT caged missile selection, the ASE circle is
fixed at 0.2 inches in diameter which represents 1.2°,

When HEAT uncaged is selected, the ASE circle size varies
with range. Inside Emin and outside Rmax, its radius is
0.12 inches representing 59 allowable lead/lag. Between
Rmin and Rmax, the radius expands to 0.8 inches repre-
senting 25 © allowable lead/lag. When the stecring dot is
outside of the ASE circle, the cirele's radius gradually de-
creases to 0.12 inches.

Shaoot/In Range Lights

The SHOOT lights provide additional indications of valid
launch parameters. They illuminate when: (1) The target
is between Rmax and Rmin. (2) The aim dot is inside the
ASE circle. These lights and the IN RANGE light should be
used along with current tactical considerations to deter-
mine actions to be taken. Flashing operation and high in-
tensity of the SHOOT lights improve daylight visibility
awareness, When the instrument panel dimming control is
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used for night operation (intensily down) the SHOOT
lights are off but the 1IN RANGE lighi operales al reduced
intensity.

NOTE

IHumination of the shoot lights does not mean all
requirementls are satisfied for a missile shot. En-
sure proper switchology (ie. missile select, master
arm, ete) for AIM-9 employment.

Break X

When AIM-9 is selecled, at the computed minimum firing
range, the SH00T/IN RANGE lights go OFF and a

break X appears on the scope. AIM-0 missile launch is in-
hibited. The ASE civele and range rate circle are removed
when the break X appears. Continuous break X indicates
a computer malfunction (see BIT discussion).

Hold Altitude (HOLD ALT) Light

The HOLD ALT light provides an indication to hoid pres-
ent altitude. The light comes on when:

a. Range is greater than the computed snap-up range.
b. Allitude is greater than 32.000 feet.
¢. The target is more than 8000 feel above the fighter,

When the light is ON, the aircraft is lown to correct azi-
muth error only; the elevation error is ignored. When HOLD
ALT light goes OFF at the computed snap-up range, the
fighter should snap-up to center the steering dot in eleva-
tion,
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MISSILE DISPLAY {AIM-7)

Rmax and Rmax 2 Strobes

Rmax represents the missile’s maximum range capahility
against a non-maneuvering target. Maximum range is the
lesser of the maximum aerodynamie range or the seeker
limit. Maximum aerodynamic range assumes a missile
launch at a range which will allow it to intercept the target
with a velocity equal fo its launch veloeity. The maximum
seeker range is based on the missile’s ability to track a 2
square meter target. The maximum aercdynamic range is
compared to the seeker limit and the lesser of the two is
presented as Rmax,

For AIM-~7 the lower strobe serves as the Rmax 2 indicator
and provides a higher confidence against 2 maneuvering
target af long ranges. Rmax2 computation is based upon a
maneuvering target which performs a tum in the shortest
direction to tail on and then cruise using an 8-g turn up to
20,000 feet MSL, a'8-g turn to 35,000 feet, and 4-g turn
abave 35,000 feet. Target maneuvering begins at trigger
sQueeze.

Ef an AIM-F missile is launched, the Rmax2 strobe resets
to the bottom of the scope and becomes a “missile indica-
tor”. Asthe AIM-7 flys out, the strobe drives up the scope
to the target. When the missile indicator strobe yeaches the
target, impact ean be assumed, This gives the aircrew an in-
dication of how long to illuminate the target with the radar.
If another AIM-7 is launched, the strobe will indicate the
oldest missile until impact ot until it reaches the Rmax
strobe, and then switch to the next oldest. This wiil con-
tinue until no missiles are left in the air. Up to four mis-
siles can be tracked, Tracking will not oceur on further mis-
sile launches unless all four of the preceeding set have been
compieted or lockon is broken,

Bmin is not displayed for AIM-7 missiles. Break X will oc-
cur when the range is less than Rmin, Rmin is still calen-
lated as the true minimum range of the AIM-7 missile, in-
dependent of Rmax. A minimum time of flight dependent
on interceplor speed and altitude is determined, then
transposed into minimum range as a function of aspect
angle, closing rate, and target altitude.

Range Rate Circle/DSCG Range Rate

Indicates the same information for both AIM-7 and
ATM-2 missiles,

Aim Dot
See AIM-9 aim dot description.

AMllowable Steering Error (ASE) Circle

In MISSILE mode, the ASE citrcle depicts the missile’s lead/
lag launch envelope, It represents the maximum steering
error the missile can correct after launch while retaining a
high Py.

When radar is selected, the ASE circle size varies with

range. Inside Rmin and outside Rmax, its radius is 0.12
inches representing 5° allowable lead/lag. Between Rmin
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Figure 1-26A deleted

and Rmaz, the radius expands to 0.6 inches representing
259 allowable lead/lag for AIM-7E and 35° for AIM-7F.
When the steering dot is outside of the ASE circle, the
cirele’s radius gradually decreases to (0,12 inches.

Shoot/In Range Lights

The SHOOT lights provide additional indications of valid
launch parameters. These lights and the IN RANGE light
should be used along with current tactical considerations
to determine actions to be faken. Flashing operation and
high intensity of the SHOOT lights improve daylight visi-
bility awareness. They illuminate when: (1) The target is
between Rmax and Rmin. (2) The aim dot is inside the
ASE circle. When the instrument panel dimming control is
used for nighi operation (intensity down) the SHQOOT
lights are off but the IN RANGE light operates at reduced
intensity.

NOTE

INlumination of the shoot lights does not mean all
requirements are satisfied for a missile shot, En-
sure proper switchology {ie. missile tuned, CW-ON
master arm, etc.} for AIM-7 employment,

To avoid an ATM-7 launch in the main beam clutter, the
SHOOT lights are inhibited when AIM-7 is selected, aspect
angle is 90, +99, and the elevation angle is lowet than 50
above the horizon,

Break X

When AIM-7 is selected, at the computed minimum firing
range, the SHOOT/IN RANGE lights go OFF and break X
appears on the scope, At this point, the firing interlocks to
the missile are opened antomatically, which disables the
missile launch cirenitry if interlocks are IN. The computer
interlock may be overridden by selecting interlocks OUT.
The ASE circle and range rate are removed when the break

X appears. Continuous break X indicates a computer mal-
function (see BIT discussion).

Hold Altitude (HOLD ALT) Light

The display parameters are identical to those for AIM-0 se-
lection.

MISSILE FIRING COMPUTATIONS

Signals required for controlling and launching the selected
inissile are computed and provided to the missile and mis-
sile control circuits. Computations performed depend on
the fype of missile selected. Some signals are computed
but not used, These signals are automatically computed
and supplied to the selected missile by the FCS computer,

Missile Firing Interlocks

The FCS has several interlocks (figure 1-27) to prevent
inadvertent firing of the missiles. These include the
norinal launch controls, an allowable steering error
interlock, two range interlocks, flaps up limit switeh
{ATM-9), and a tank aboard interlock (AIM-7).



The ASE and range interlocks are computed and
controlled by the FCS. The pilot may launch the AIM-7
missiles with these firing interlocks IN or OUT by
positioning the INTLK switch to IN or OQUT. When the
switch is in the IN position, power is removed from the

AIM-T7 launch eireuits until the IN RANGE and SHOOT
lights are ON and the aim dot is inside the ASE circle, un-
less the interlocks are overriden hy the radar mode knob
or AQJ operation,

When the INTLX switch is OUT or the system is operating
in AOJ, the range and ASE interlocks are bypassed, When
the mode knob is at BST, the interlocks are bypassed until

TO 1F-4E-34-1-1

lockon, The forward AIM-7 missiles are also interlocked
by the tank aboard relay, This relay prevents firing of the
forward missiles with & centerline tank or MER aboard,

Head Aim Command

The FCS computes head aim signals for AIM-T missiles,
The head aim signals point the missile antenna in the
same direction as the radar antenna. Since the missile
coordinates are based on the physical location of the
missile on the aircraft, the appropriate head aim signal
depends on the selected missile. The radar antenna
position signals are modified to convert them to missile
coordinates. Antenna rate and differences between the
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radar antenna and missile antenna axis, missile
nose—droop angle, and missile toe—in angle are computed.
All four AIM-7 missiles receive the head aim signal when
the trigger is pressed but only the missile that has been se-
lected and prepared for launching will use the signal,

Head aiming is accomplished by applying head aim signals
in azimuth and elevation to the missile immediately prior
to launch. When the missile head hydraulics are activated,
the missile antenna is pusitioned in azimuth and elevation
according to the magnitudes and polarities of the head aim
signals. After launch, since the missile is gyro stabilized,
the missile antenna retains its commanded position. After
target lockon, the missile guidance system takes command
of the missile antenna in tracking the target.

English Bias

1f the aim dot is not centered when the AIM-7 missile is
launched, an english bias signal is applied to the missile
autopilot to steer the missile back on ecourse. The english
bias signals are computed from head aim and lead angle
error data from the ACM computed, AOA, and the

station position of the selecled AIM-7 missile, The head
aim, lead angle error, and AOQA input signals are summed
and applied to the selected AIM-7 missile. The missiles

use this command to derive an error signal which

produces a body steering command for initial course
correction. From wing unlock at launch to 0.6 seconds
after umbilical separation, the missile is stabilized by

body rate gyro inputs to the wings. Following the

0.6 -second delay and until bead lock or end of boost
ocours, whichever is fivst, the error signal is used by the
missile to correct any residual ervor (up to 25°) which may
have existed at launch, Before OFP P05, the compritation
is the same for both ACM and LRI conditions of lauach.

Roll Command

The missiles mounted in the fuselage are required to roll
after launch to achieve the proper flight attitude. The left
forward and aft missiles roll counterclockwise and the
right forward and aft missiles rell clockwise. Each missiie,
after launch, rotates 49 with respect to its stowed position.
Two roll command voeltages of equal amplitude but
opposite polarity are developed in the tuning drive unit.
The polarity of the voltage indicates to the missile the
direction in which it should roll. The voltages are sent

directly to the fuselage missiles and stored until time of

launch,

AIM-7 Missile Tuning

ATM-T missile tuning is controlled by a tuning drive which
performs the following:

4. Accepts and processes data from the missile klystron
motor limit switch circuit, afc circuit, and speedgate to
tune and held four missile klystrons within the afc sweep
capabilities of the missile,

b. Closes missile select relays in the missile launching
circuit as each missile is properly tuned.

¢. Provides a roll command to each fuselage mounted
missile.
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Before the missile is launched. it musi achicve speedgate
lockup. To accomplish this, a simulated doppler signal is
injected Lhrough the missile umbilical, and a rear signal is
radiated into the missile rear antenna, The simulated dop-
pler i3 a signal proportional to range rate and the rear signal
is the CW illuminator frequency.

AIM-7 missile tuneup is a Go No-Go check performed on
each AIM-7 missile individually and simultaneously to
determine if each missile is capable of receiving rf transmis-
sicns. The AIM-7 missiles must satisfactorily pass this Go
No-Go check before they can be launched. If the simulated
doppler and CW frequency signals are present, the missiles
will tune. 1f a missile fails 10 tune up, it is automatically
stepped over during atlempted launch. After checking
missile turning, it. s possible to stop cw transmissions by
placing the missile power switch to STBY. This causes the
missiles to detune but maintains them in a warmed up
status. Reapplication of power tunes the missiles in less
than 20 seconds. If the missile power switch is turned QFF,
all power, including warm-up power, is removed from the
missiles allowing them to cold soak. After cold soaking (ie.,
at. altitude} a 5-minute tuneup period should be anticipated.
Cold soaking is not recommended.

AIM-7 Tuning Status

Missile tuning is controlled by the radar missile power
switch on the forward main instrument panel. This switch
must be at CW ON to place the ¢w transmitter in operation
and tune the AIM-7 missiles. In STBY, AIM-7 missiles
cannot be tuned, but remain in a standby status if
previgusly tuned. When a previously tuned missile is in
STBY, the tuning signal to the missile is removed, the
missile funing motor staps eperating and holds the position
established during tune-up, the RDR lights go OFF,
{AIM-TE aboard), and lhe missile is placed in a standby
condition. If the AIM-TF is aboard, ithe RDR lights remain
ON when missile power switch is positioned to STBY. After
TO 12P2-2APQ120-537, if the AIM-T7F is aboard, the RDR
iights go OFF when the missile power switch is positioned
to STBY.

The missile status is displayed by the missile tuned indicator
lights on the forward main instrument panel, Missile tuning
is indicated by illumination of the applicable RDR luned
light. With four tuned missiles aboard, four RDR iluned
lights are illuminated, The RDR tuned lights remain ON
while the radar missile power switch is in CW ON and the
missiles remain tuned. The RDR light must be ON before
the respective missile can be included in the firing order,
With the AIM-TE aboard, an illuminated RDR light when
the missile power switch is not in the CW ON position in-
dicates a malfunction, Missiles aboard these stations are
not tuned and may not tune properly when the missile
power switch is placed to CW ON. If launched the untuned
missile would be ballistic.

EaN



The tuned status and condition of the AIM-7 missiles can
be continuously monitored while CW power is ON
regardless of the selection on the following switches:

a. Master arm switch.
b. Guns/missile switch.
¢. Weapon selector knob.

With the guns/missiles switch in RADAR and the master
arm switch in ARM, the head-up RADAR light illuminates
if at least one tuned missile is aboard (CW power ON). Ii-
lumination of the ARM light indicates that the master arm
switch is in ARM. If rear missiles are not instalied or not
tuned and the CL tank is installed, the RADAR head-up
light will not illuminate indicating the forward missiles are
not ready to fire unless the CL tank is jettisoned.

NOTE

AIM-7 missiles detune and cannot be tuned with
the radar mode knobh in TV.

The missiles can be tuned with the master arm switch in
cither SAFE or ARM. The missiles tune on pseudo doppler
when master arm is in SAFE.

With master arm in ARM, the missiles tune on simulated
doppler. When an RDR light is blinking with the master
arm in SAFE, the missile speedgate is attempting to tune
on pseudo doppler without success; the pseudo doppler
may be faulty or the missile may be faulty. The pilot
should attempt missile tune with master arm switch in
ARM., If tune is successful with master arm in ARM,

the missile may be reliable.

After TO 1F-4-1424, AIM-7 missiles tune on simulated
doppler with the master arm switch in SAFE or ARM.

MISSILE SPEEDGATE AND INTERLOCK
SELECTION

The AIM-7 missile speedpate searches a narrow spectrum
of target doppler frequencies with the aspect knob in any
position except WIDE. The speedgate must search and
lockon the actual target doppler frequency established
hetween the missile and the target. The narrow speedgate
will search slightly above and below (approx. 4150 knots)
the computed target closing rate supplied to the missile at
launch. The wide speedgate searches the entire frequency
spectrum. During missile boost, and after missile lockon,
the centerline frequency of the speedgate spectrum is
programmed upward propertional to increasing velocity of
the missile. The starting point of the centerline frequency
is established by the simulated doppler which represents
the computed rate of closure at Jaunch. Wide sweep is
automatically selected during HOJ and AQJ. In the radar
horesight mode without target lockon, the WSO may select
a V¢ input corresponding to the attack geometry by
positioning the aspect knob. The following table shows the
missile speedgate and interlock status during the various
radar modes with the interlock switch IN.

TO 1F-4E-34-1-1

RADAR INTERLOCK SPEEDGATE

MODE STATUS SELECTED

Normal auto in Narrow

track

HOJ in wide

AQI out wide

BST with no out narrow if

range track aspect knch is
in NOSE,
FWD, TAIL, or
AFT

Computer in narrow

auto acq

Full manual in narrow

track

The AIM-7 missile can be successfully launched against a
target when the closing velocity is less than 150 knots te
an opening velocity of 300 knots. The fire control computer
controls the starting time of the AIM-7 speedgate. The
speedgate begins its search (at the starting point
established by the simulated doppler frequency) and
beging a programmed increase proportional to missile
acceleration. The missile speed gate is inhibited from
narrow sweep until 0.52 second after trigger squeeze.

Aspect Selection

NOTE

@ The aspect knob supplies a Ve to the intercept
computer only in the BST mode with no radar
lockon.

@® In DSCG aircraft before OFP POOS; with a tar-
get locked on and the aspect knob in NOSE, -
target altitude and aspect angle are alternately
displayed in the tange rate window, In DVST
aircraft, erroneous Ve gap indications will re-
sult.

@ In DSCG aircraft after OFP POOS5; with a farget
locked on and the aspect knob in NOSE, numb-
ers displayed in the range rate window represent
target aliitude. When the aspect knob is in
FWD, numbers displayed in the range rate
window represent aspect angle off the target
tail. When the aspect knob is in TAIL, numbers
displayed in the range rate window represent an
approximate target heading. On DVST aircraft,
the LRU-1 must be notified that the aircraft
has a DVST using the procedures under Radar
Turnen in section II. If these procedures are hot
used, the NOSE, FWD, and TAIL positions of
the aspect knob will give erroneous Ve indica-
tions.
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 ASPECT ANGLE SELECTION
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- The 4150 knot Ve areas covered by the varions aspect

knob positions are depicted in figure 1-28 in terms of
aspect angle and target TAS, The NOSE, FWD, and AFT
areas are constant with respect to shooter TAS while the
TAIL area varies with shooter TAS.

The NOSE area covers high Ve, high aspect conditions.
The AFT area covers low stern aspect attacks on slow
targets and high stern aspect attacks on high speed
targets. The FWD area covers high frontal aspect attacks
on slow-to-medium speed targets and low frontal aspect
attacks on high speed targets. The TAIL area is simply
closure rates of +150 KTAS in the stern.

It takes approximately 1.5 seconds after trigger squeeze
until missile launch and another 0.6 second before the
speedgate starts sweeping. Therefore, the aspect knob
should be positioned according to the conditions predicted
for 2 seconds after trigger squeeze.

ALTITUDE SWITCHING, AIM-7E

When the AIM-7 launch command is delivered, the raday
inputs altitude information into the missile autopilot
circuits. The data is used to preset the AIM—7 autopilot
altitude band for optimum missile steering in the
environment in which guided flight will occur. The
altitude switching signals are computed as a function of
ADC altitude and the radar antenna (space stabilized)
elevation angle. For the fighter altitude and radar
antenna angle conditions shown in figure 1-29, the signals
establish an A, B, or C altitude band setting. An altitude
band switch—after-boost command may be applied but
only during the specific look—down launch conditions
shown in the band B region. The switch-after-boost
command enables the AIM-7 autopilot to automatically
switch down to the lower altitude band A (0 to 32,000 feet)
after the missile boost period has elapsed.

NOTE

Altitude switching is a function of fighter
altitude and computed target altitude, The
STAB switch does not influence altitude
switching,

Altitude Switching, AIM-7F
Refer te TO 1F-4C-34-1-2-1.

ALTITUDE SWITCHING
AIRCRAFT ALTITUDE-FEET X1000

ANTENNA EL
{SPACE STAB.) BAND A BAND B BAND C
GREATER
THANM 50 UP 01022 2210425 Ahave 42.5
WITHIN +5¢
{CO-ALT) 0to32 321055 Above b5
GREATER
THAN-59 32t B3
DOWN 01032 {32 to 42.5) % Above 63

¥ SWITCH AFTER BOODST COMMAND,
QE-34-1—1 _283)

Figure 1-29
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RADAR OPERATION
(AIR-TO-GROUND)

Radar operation (air-to-ground) includes the AIR-GRD
and MAP PPI modes. The radar ATR-GRD mode provides
range information for the WRCS DT or DL delivery modes.
The MAP mode PPI display is used for offset bomb or
target find modes. Scope displays for these modes are
shown in figure 1-30,

AIR-TO-GROUND RANGING

The -air-to-ground ranging function provides the
capability of locking on and automatically tracking a
nondiscrete ground target. This is a moving or stationary
ground target that does not stand out clearly in the video
return and is almost completely ohscured by ground
clutter. The target is tracked automatically in range only,
not in angle. During an air-to-ground attack, the radar
antenna is boresighted to the flight path of the aircraft
and the aircraft is aimed at the target by using the sight
pipper as an aiming reference. Target range information
is then furnished automatically by the radar set.

The ATR-GRD mode is available only in Al ranges. With
the range knob in any Al position and AIR-GRD mode
selected, the feedhorn is nutated in search, acquisition and
track and short pulse operation is automatically selected.

After lockon, the air-to-ground range track system
generates signals that represent target range. These
signals are used in the range track system to maintain
track and to gate target returns for the AGC. The range
signal is also fed to the optical sight range bar and the
WRCS bomb release functions. The accuracy of the range
information depends on how precisely the aircraft is
pointed at the ground target.

Prior to the bombing run, the pilot selects one of the WRCS
dive delivery modes, selects the A/G sight mode, and
energizes the weapon release controls. The WSO selects
the AIR-GRD mode and Al 5 or Al 10-mile range. The
radar antenna and the optical sight are now drift
stabilized: the pipper LLOS is parallel with the RBL, The -
B-sweep is offset downwind from the center of the scope
equal to the drift angle,

When the target area has been visually identified, the
pilot begins to dive toward the target. When the dive angle
is between 10° and 40°, the WSO may begin the
air-to-ground locken procedure. The receiver gain is
reduced to eliminate the radar side lobe return, thereby
eliminating the altitude line displayed on the B-sweep.
The gain sheuld be reduced until the length of the ground
return in the B-sweep is as short as possible before the
return begins to break up and fade. The fine adjustment
knob on the receiver gain control aids in this task. The
actual length of the return is a function of the antenna
graze angle (aircraft dive angle) and the amount of
receiver gain. For a 25° dive angle, the main beam clutter
can be reduced to approximately 1/2 mile. In any case,
adjust the receiver gain until the smallest amount of
clutter is present, or a false track may result, (Initiating
lockon in excess of 25,000 feet is possible; however, inside
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25,000 feet, maximum range-accuracy is supplied to the
WRCS computer.y To initiate lockon, position the
acquisition symboi over the return and depress the action
switch to half~action. The range strobe appears between
the acquisition symbol. Slant range is supplied to the
computer when the range strobe is on the scope. Move the
hand control to position the range strobe directly on the
center of the main beam clutter band, then to obtain radar
lockon, press the action switch to full-action.

NOTE

False tracking cccurs when the radar has locked
on the side icbe clutter instead of the main beam
clutter.

When false tracking occurs, the range bar on the optical
sight will display a rapid decrease in slant range. The
following corrective action should be taken:

a. Press the action switch to half-action, release.

b. Adjust the receiver gain,

¢. Position the range strobe in the exact center of the
ground return.

d. Press action switch fo full-action, release after the
ASE circle is obtained.

e. Confirm the lockon.

After lockon, range tracking is indicated by the
appearance of the ASE circie and the range bar on the
gight reticle. The acquisition symbol is removed and the
SKIN TRK light illuminates. Slant range can he

1-86D Change 4

interpolated by the vertical position of the range strobe
which moves down the B-sweep display as the range to the
target decreases. The ASE circle remains in the center of
the scope and fixed in diameter.

Range tracking of the ground return can be rejected by
pressing the action switch momentarily to half-action.
Lockon can also be broken by a nose—up maneuver where
the range rate is increased beyond the range tracking
capability of the radar. However, the tracking circuit is
operating on memory. If the ground return signal
reappears within 5 seconds, normal tracking will
automatically be resumed providing the position of the
ground return has again been established with the
position of the range strobe. When lockon is broken, the
ASE circle and the range strobe are removed from the
display and the acquisition symbol reappears.

After lockon, the pilot may continue the established dive
angle or increase the dive angle to 2 maximum of 40°. The
pilot positions the pipper, and when the pipper is on
target, the bomb button is pressed and held until bomb
release occurs. When the bomb bufton is pressed, the radar
range and INS pitch/velocities are supplied to the
weapons release computer. The WRCS continues to
monitor the aircraft position and releases the bomb
automatically.
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SCOPE DISPLAYS [AIR-TO-GROUND)

AIR-TO-GROUND MODE
. ACQUISITION
— STMBOL
EL
iq 30
HORIZON R !
_ LINE —.) N s,
R EL STROBE A I EL
— N ——— —_—
- P | 50
- ' )
i L i
- =t ACQUISITION
) 1. 60 _ I T e SYMBOL
iw —_ -
/ \K——ALTITUDE [ 0
X gt / LINE - ~o |
30 R -~ N ™ feo
Leve! flight, AIR~GRD mode and Al ] N
rahge selected, receiver gain normal. / Y v RANGE
30 30 L STROBE
e B— ACQUISITION 30 30
- SN SYMBOL -
" \ I b Position range strobe in the middle of
AN | 0 the main beam clutter.
~ -~
— 1 :
HORIZON | > S
LINE—T - - - EL STROBE
| - i
M § CIRCLE
L 30
(APPROX. ALTITUDE LINE
I/2 MILE LONG} NOT VISIBLE
30
Dive angle greater than 10°, reduce gain control until
ground return is slightly visible,
o, RANGE
R STROBE RANGE
\ 0 STROBE
i
. _I
~ . .
Full-Action, ASE circle appears to
- indicate lock-on.
-~
-/
i
—
P

Half—Action, range strobe appears in acquisition
symbal {unless aircraft drift is present).
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Figure 1-30 (Sheet 1 of 2)
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SCOPE DISPLAYS [AIR-TO-GROUND!  (continued)

MAP MODE

ACQUISITION
SYMBOL

B-SWEEP
{DITHERED)

STROBE
CURSOR

-

el

ROMBING RANGE

it HORIZON

R RANGE

LINE
EL STROBE
HORIZON
LINE —
30
OFFSET CURSOR (10 AND )
25 MILE RANGE AND 50 —ce———am-
filLE WITH DSCG) | !

30 M 30 PRI SWEEP
MAP B DISPLAY EL STRUBE MAP PP! DISPLAY

SEARCH

DISPLAY IS RANGE VS AZIMUTH.
CHOIGE OF R WIDE OR B
NARROW SCAN. ACQUISITION
AND TRACK SAME AS RADAR
MODE IN AIR—TO—AIR.

SEARCH

DISPLAY IS RANGE VS AZIMUTH.
CHOICE OF PPI WIDE OR PPl
NARROW SCAN. NO ACOUISITION
OR TRACK DISPLAYS iN PPL.

4E-24-11—(40-2 A

Figure 1-30 (Bheet 2 of 2}

§ On aircraft 71-237 and up, air-fo~ground ranging may be
used in CCIP, Rockets, Guns, or Dive Toss modes for weap-
on delivery, The DMAS takes the slant range from radar
lockon and computes instantaneous range to farget and
altitude above target. it then continuously uses these val-
ues to estimate target elevation MSL, The target elevation
inserted in the mission interactive list is used to calculaie
the release point after break lack. The pilot may fly any ma-
neuver in pitch and the DMAS provides lateral steering to
the target, compensated for wind and bomb crosstrail, and
automatically releases the weapon or weapons when a re-
lease solution is reached.

NOTE

The WSO may begin the air-to-ground
procedures regardless of aircraft dive angle.

All other air-to-ground ranging procedures remain the

same ag previously discussed.

MAP MODE (PPl DISPLAY)

The MAP PPI display is provided with the mode knob in
MAP and the display knob in PP1 WIDE or PPINAR. {The

Change 17

notation MAPPPI is used to describe both switch
positions). In MAP PPL operation, symbols for mapping
and radar bombing are provided. The display is available
in all ranges except 5-mile, although some symbols are not
t in all ranges. When the radar range knob is in the
PPI knob position is overridden and the
¢ MAP B mode (figure 1-30 sheet 2),

presen
5 MI position, the
radar operates in th

The MAP PPl mode is used for ground mapping, WRCS
target find and offset bomb. The MAP FPI scope display
consists of the PPI-sweep, the range cursor and the offset
cursor, the horizon line, and the elevation strobe. The
acquisition symbeol does not appear, and the feedhorn does
not nutate. The elevation angle of the antenna
{look-angle) can be manually set by the thumb wheel on
the antenna hand control. Linear polarization of the
antenna beam is automatically selected regardless of the
polar switch position.




The target range must be interpolated along the length of
the sweep line, rather than vertically from the base of the
scope. (Note that the range cursor forms an arc indicating
the slant range {rom aircrafi to ground. Slant range is
measured from the bottom—center ol the scope to the range
cursor, along the vertical centerline.) The target returns
appear with equal intensity regardless of the target range.
This is accomplished hy the STC circuit, The STC circuit
reduices the receiver gain at the start of each transmitted
pulse and increases the receiver gain at a constant rate to
recover to the normal gain value at the maximum target
range selected, This eauses return signals from equal size
targets, at various ranges, to appear on the scope with

equal infensity,

The PP display is drift stabilized to provide the aircrew
with a view of the aircraft course on the centerline of the
scope, rather than aircraft heading. The drift signal used
to stabilize the PPI display is supplied by the INS, The
antenna is not drift stabilized.

Range Cursor

The range cursor is displayed in MAPPPI  and
BEACON PPI  in all ranges except 5 mile. It is positioned
by either the WRCS or by the fixed position of the bombing
range strobe adjustment on the radar antenna control
panel. The range cursor is used to determine the slant
range to the target or IP for target finding and offset
bombing.

Offset Cursor

The offset cursor is displayed with the radar mode knob in
MAP PPI or BEAGON PP1 (NAR or WIDE); the delivery
mode knob in TGT FIND or OFFSET and the range knob
in either AT 10 or 25 (and AT 50 with DSCG); or when the
target find switch is in HOLD. The offset cursor is used to
establish the azimuth position of the radar IP and/or Lhe
target. The intensity of the offset cursor on both scopes is
controlled by the offsel cursor intensity control knob in
the rear cockpit on the radar scope panel. The cross track
cursor thumb wheel on the cursor contraol panel is used to
manually position the offset cursor in azimuth. The slant.
range cursor scale is normal for the radar ranges selected.

Range And Offset Cursors

On aireraft 71-237 and up, the range and offset cursors
appear at all times under DMAS control except when
OFF, DIRECT, or any LABS mode is selected on the
delivery mode knob and the sensor aim switch is in INDP
or SLVD,

Bombing Range Strobe

The range cursor becomes a bombing range strobe when
the delivery mode knab is in any position except OFFSET
or TGT FIND and the MAP PPI or BEACON PPI (NAR
cor WIDE) radar mode is selected. The bombing range
strobe must be precisely adjusted {using ground test

TO 1F-4E-34-1-1

equipment) so that the outer edge of the strobe represents
a predetermined horizontal range at a given altitude. The
bombing range strobe should not be adjusted using the BIT
targets on the radar scope unless the resulting range error
tolerance can be accepted. The position of the strobe is
controlied by the screwdriver adjustment on the antenna
hand control pancl. The offset cursor is not displayed when
the range cursor is performing the function of a bombing
range strobe.

On aircraft 71237 and up, the bombing range strobe is | |
present in all ranges except Al 5 whenever the delivery

mode knob is in OFF, DIRECT, or any LAES mode and

the sensor aim switch is in INDP or SLVD. If the sensor

aim switch is in ARN AIM, normal range and offset

cursors are displayed,

RADAR OPERATION
(BEACON MODE)

The beacon mode provides navigation information from
ground or airborne transponder units. This information is
received in search operation only, and can be displayed in
either the B WIDE, PPI WIDE, B NAR, or PPI NAR
displays. Lockon capability is removed and CIR 2 s
automatically sclected in the BEACON mode. The search
operation is identical for either display (figure 1-31), The
offset cursor and range cursor are displayed when
PPI WIDE or PPI NAR  is selected, however, acquisition
ar tracking cannot be accomplished.

The BEACON mode can be used to establish a specific
point on the greund where ground clutter makes the
identification extremely difficult. Assuming ground forces
have placed a transponder in a predetermined position,
the W3O places the radar mode knob to BEACON, the
display knob to cither B WIDE, PPI WIDE, B NAR, or
PPI NAR. The radar now transmits a beacon signal and
thus (riggers the transponder into operation. The
transponder then transmits a reciprocal sighal at a
slightly different frequency back to the aircraft. The
beacon frequencies are selected so that the resultant
frequency (as processed by the radar rf section) is different
from the transmitting and receiving frequencies of the
normal radar. This results in only the beacon target being
displayed when operating in the BEACON mode. The
WSO reduces the radar gain to a point where a clearly
delined beacon target is observed. This reduction in gain
is possible because of the large amplitude of the beacon
return. The large amplitude is due to the beacon target
being transmitted at a compatible frequency directly to
the aircraft.

With the radar operating in the BEACON PPI mode, the
beacon target can be utilized as a radar IP. The IP
distances can be inputs into the WRCS for both the offset
homb or target find modes of operation.
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SCOPE DISPLAYS (BEACON MODE)

Change 4

BEACON WITH DISPLAY AT B WIDE OR NAR

1. HORIZON LINE
2. LOCATED BEACON (FIRST MARKER OF BEA-

CON CODE REPRESENTS RANGE TO BEACON)
3. EL STROBE
4, RANGE CURSCOR OR BOMBING RANGE STROBE
5, OFFSET CURSOR
6. B-SWEEP
7. PPl SWEEP

NOTES

With § Ml range selected, PPI—display is switched to MAP-B.

Offset cursos is displayed gnly in 10 and 25 mile {and 50 mile with DSCG) range in

MAP—PPl or BEACORN - PPl with TGT FIND or QFFSET BOME selected ar

HOLD selected on the weapon delivery panel.

Range cursor is displayed in MAP—PPLor BEACON PPl modes texcept 5 mil. It
is positioned by Weapons Camputer with TGT FIND or OFFSET BOMS selrcted
or with HOLD selected on weapons delivery panel. At ail ather times, the range
rursor becomes the bomhing range strobe and is controlled by manual adjustment
of the RANGE STROBE {screwdriver adjustment} on the radar antenna ¢ontrol
panei.

Figure 1-31

BEACON WITH DISPLAY AT PPl WIDE OR NAR

4E—34-1-1-i41ia
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RADAR OPERATION
(VISIDENT MODE)

The visual identification {VT) mode is used for close~in vis-
ual observations or for accurate range information in trail
formation. After radar lockon is established in the RDR or
MAP B modes, the display switch is set to VI. The Rmax
and KEmin strobes, acquisition symbols, the IIOLD ALT,
SHOOT and IN RANGE lights are disabled. Before OFP
POOS, ihe break X circttils are also disabled. To launch
AIM-T7 missiles with the VI mode selected, the interlock
switch must be in OUT. After lockon is aceomplished and
targef range is within limits of the range indicator (1.5)
miles, a direct readout of range and range rate is provided
by the VIS IDENT range indicator in all AfA radar modes.
The minimum indication is 600 feet.

Before OFP PO05, VI stecring provides pure pursuit steer-
ing to the target except when range rate exceeds 87 knots
and range is less than 6000 feet. In this case the dot indi-
cates a veer-off by a sudden jump providing steering to

pass to the righl of target until range rale decreases below
o7 knots. Steering offsets the elevation LOS by the mea-

TO 1F-4E-34-1-1

sured AOA. When the dot is centered, the fighter is lined
up in azimuth with the target, but is offset below the tar-
get by the AOA. After QFP POO5, the VI provides pure
pursuit steering to the target. When the range to the target
decreases to less than 1000 feet, the break X will appear as
an anti-collision waming to the pilot. The steering dot will
continue to dispiay in those conditions.

TV DISPLAY

e e i

¢ CAUTION

PP W W e,

iy

To prevent damage to the radar set control panel
do not select TV on the BSCG mode knob and the
radar mode knob at the same time. The TV posi-
tion on the radar mode knob is not used. AIM—7
missiles detune and cannot be tuned when the
radar mode knob is in TV,

The TV picture displayed on the radar scopes is generated
by the weapon or TISEQ TV camera. Refer to TISEQ or
AGM-65 Delivery, this section.
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LASER TARGET DESIGNATOR (PAVE SPIKE)
AN/ASQ-153(V)-3
(BLOCK 36 THRU 45, SELECTED AIRCRAFT)

TDS MISSION

The Electro-Optical (EQ) Target Designator System (TDS)
consists of the AN/AVQ-23A/B target designator pod
carried in the lefl forward missile well, the WRCS
interface electronics, and the cockpit controls (figure
1-32). The TDS supplies laser generated slant range data
to the WRCS computer and to a digital readout in the front
cockpit. Accurate aircraft derived altitude AGL is also
obtained and sent to the WRCS for release computation.

A low light level TV camera is installed in the pod to
provide a magnified view of the target on both scopes. The
center of the TV field-of~view (FOV) is the laser beam
line-of-sight (LOS). Accurate target tracking is aided by
inputs from the INS, The camera/laser LOS can be
controlled by the WSO through 180° of elevation and 270°
roll. A LOS indicator is provided in the front cockpit to
inform the pilot of approaching LOS limits. The TV
display also includes symbols which indicate system
status, LO8 elevation angle, and time—to-go {TTg} to
weapon release point (Tg).

Two automatic weapon release rmodes are available when
the delivery mode selection knob is positioned to TGT
FIND: WRCS AUTO and RCR (release-on-range), figure
1-33. Both release modes are selectable on the slant range
indicator and use laser generated or compilted slant range

in the weapon release solution. (Refer to Slant Range
Computation, Laser and Computed, in later pages.}) The
final phase of the bomb run is accomplished with the aid
of the TV display and the displayed weapon release cue
symbols (laser status), and/or the optical sight. Weapon
release occurs when the release signal is generated if the
bomb button is pressed. Both modes permit immediate
evasive maneuvering after weapon release when
delivering laser guided bombs (LGB). The WSO continues
to track and illuminate the target until after weapon
impact,

The WRCS automatic release mode uses the dive toss
equations to produce a release solution and generate a
release signal. The WSO must set in a drag coefficient and
target elevation on the WRCS panel.

The ROR mode is an automatic release mode which can be
used in the event of 2 WRCS or INS failure. The desired
release slant range is set in the slant range indicator.
When the slant range to the target equals the preset slant
range, weapon release is initiated if the bomb button is
pressed. The ROR mode is best suited to the level delivery.

Laser effectiveness is constantly monitored and the status
indicated on the TV display. When laser range is not valid,
a computed range is automatically selected and used.
When the TDS is turned off, ail affected aircraft controls
function as in aircraft without Pave Spike.
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EO TARGET DESIGNATOR SYSTEM

(BLOCK 36 THRU 45, SELECTED AIRCRAFT)

FRONT COCKPIT

SCOPE
DISPLAY
SELECT

OPTICAL
SIGHT RETICLE

AOLIRY =g,

. L0S [NDICATOR,

TV
DISPLAY

*lapua—m

- ADI, HSI PLUS WEAPON
RELEASE CONTROLS

REAR COCKPIT

cmetSeems % VIDED SELECT
IMAVEamK. BUTTON
VIDED /

B =

rf- I\OFi‘SI&i":

i ™
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r
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]
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LASER y
COLE ENTER
- : )=
AADARCONTROL.  nanbcamroL  camrser Lo
PANEL WRLS A i € @4

CONTROLS

.......... 422 Pounds
.......... 144 Inches
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Figure 1-32
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WRCS ADQUISITION MODE

W50 Detects RIP return on
radar scope MAP PPL

W50 Places cursors over the
RiP and presses the ireeze
button.

W& 0 presses target insert
button. Pilot raceives range
and steering display ang
maneuvers tg target, Laser
and TV LOS slaved to cursor
yniersection. Setin target
altitude MSL.

WSO Selects TV and switches
from PP display to B WIDE
display. When target is in ™
FOV, WSO enters track: TTg
and TO cues appes:,

Starl WRES Auto delivery
profite ar RQR profile and
lase target until LGB impact
{see sheet 2).

(1-89 blank)/1-90

PAVE SPIKE DELIVERY MODES
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PAVE SPIKE DEUVER Y MODES (Continued)
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TARGET DESIGNATOR POD,
AN/AVQ-23A/B

The AN/AVQ-23A/B target designator pod contains a
laser transmityer, TV camera, an optical system, a beam
pointing and stabilization system, an environmental
control system, and a laser coding system. The
performance parameters of these systems are presented in
TO 1F4E-34-1-1-1.

POD STRUCTURE

The nose of the pod has a glass dome which is protected by
 visor when the pod is stowed and rolled upward, under
the aircraft surface. The visor protects the dome during
supersonic flight and flight through rain. The visor
contains a heater to minimize icing in the window area.
The nose compartment is pressurized with nitrogen and
contains a heat exchanger to control humidity and
temperature. A plunger-type indicator provides preflight
inspection of the nitrogen pressure available.

The nose section is connected to and rolls with the sensor
assembly. The sensor assembly is covered by an inner
shell. The inner shell is mounted on bearings within the
outer shell and driven by a roll drive motor. The outer
shell supports the forward mounting lug.

The middle section contains the umbilical plugs, the aft
mounting lug, and access doors to the electrical and
cooling connections. The aft outer shell covers the laser
power supply and the electronics assembly, and can be
removed with the pod mounted on the aircraft. A surface
heat exchanger is attached to the aft outside surface of the
shell. An end cap provides access to the phase change
material (PCM) status indicator (an environmental
sensor), elapsed time meter, laser pulse counter, and
various hydraulic connectors. An overheat condition in
the pod is monitored and sent to the QVHT light on the
target designator panel.

LASER SYSTEM

The laser system includes a laser transmitter, laser
receiver, and the laser coder control unit. The use of the
laser coder control unit, laser radiated power, pulse width,
and pusle repetition frequency (prf) are presented in TO
1F4E-34-1-1-1.

The laser transmitter produces a narrow beam of pulsed
laser energy. The beam is used for laser guided bomb
(L.GB) guidance. The pulses are used to measure slant
range. The laser pulses are produced in the transmitter by
a xenon flashlamp which serves as the pump source for the
laser rod.

The laser receiver detects each laser pulse reflected from
the target and sends an amplified signal to the range
circuits in the laser control electronics. The range circuits
provide accurate range to the last {arget detected in the
range window. The range window is set to accept only
targets within the range of interest (refer to TO
1F—4E-34-1-1-1). This laser derived slant range is
compared with a computed slant range derived from

1-92

aircraft system inputs. The laser range is rejected if it
appears invalid. The WSO can averride this rejection by
momentarily pressing the REJOVRD button. Refer to
Siant Range Computation in later paragraphs.

The operating status of the laser system is indicated on the
TV display. Refer to TV Reticle Digplay in following
paragraphs.

Laser transmitter cooling is accomplished by circulating a
coolant (flurocarbon mixture) through cavities around the
flashlamp and laser rod. The heat generated by the laser
transmitter is passed to a heat exchanger in the pod nose
section. A flow switch in the coolant line protects the
transmitter if the coolant is not flowing.

TV CAMERA SYSTEM

The TV image presented on the scope is held relatively
constant over a wide range of light levels. The stabilization
and beam pointing system keeps the view stabilized during
aireraft buffet and always displays the image as if the
airerew were looking forward, outside the aircraft. The TV
camera parameters are presented in TO 1F4E-34-1-1-1.

OPTICAL SYSTEM

The optical systemn (figure 1-34) couples the laser
transmitter, laser receiver, TV camera, TV field—of-view
(FOV) selection, TV reticle, and line—of-sight (LOS) beam
pointing and stabilization. The TV LOS and laser LOS are
boresighted together and pointed by using a
gyro-stabilized gimbaled mirror. The azimuth movement
of the gimbaled mirror is 4 15° without pod head roll. With
pod head roll, azimuth coverage is extended to —160° (left)
to +110° (right). Elevation coverage of the gimbaled
mirror is +15° (above FRL) to — 160" (below FRL). Refer to
AVQ-23A/B LOS Pointing, figure 1-35.

STABILIZATION AND BEAM POINTING SYSTEM

Inputs to the stabilization and beam pointing system are
obtained from the aircraft inertial navigation system
(INS), the WRCS, and the antenna hand control. During
acquisition mode, the system receives LOS positioning
commands, During track mode, the system receives rate
commands, The rate commands induced by antenna hand
control movements permit continuous tracking of an LGB
target.

TDS CONTROLS AND INDICATORS
RADAR SCOPE

The AN/ASQ-153 EO TDS display is presented on the
DSCG scope.

Scope Mode Knob

The DSCG scope mode knob must be in the TV position to
obtain EO TDS pod TV video. With the radar power knob
in STBY, only the EO weapon or EO TDS pod TV display
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PAVE SPIKE OPTICAL SYSTEM

(BLOCK 36 THRU 45, SELECTED AIRCRAFT)
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Figure 1-34

is available. The RDR position is used when the WRCS is
used with the TDS. With the radar power knob in OPR and
the radar display knob in MAP, the WSQ can switch from
TV to a radar display. Pilot scope display selection is
provided by a scope display switch on the pedestal panel.

NOTE

On aireraft 71-237 and up, the radar mode knob
remains in the STBY position. The RDY/SELECT
buitons on the sensor select panel select the sys-
tem to be displayed on the scope.

Scope Display Switch

The scope display switch (figure 1-32) provides the pilot
with a scope display selection: QFF, RADAR or TV,
independent of WSO selection. For example: with the
radar power knob in OPR position, the pilot may receive
the EO weapon or EO TDS TV display (depending on WSQ
selection on the video select button), while the WSO
receives radar MAP-PPI display of WRCS cursor position.

Video Select Button

The video select button (figure 1—32) has two positions
that illuminate when sclected: WEAPON on the upper
half of the button and ASQ--153 on the lower half., The
WEAPON position selects the TV display produced by the
EO weapon aboard and selected. The ASQ—153 position
selects the TV display produced by AVQ—23 target desig.
nator pod when the Pave Spike System is operating. The
pilot receives the TV display selected by the WSC on the

video select button, providing the pilot has selected TV on
the scope display switch.

TDS TV Reticle Dispiay

The TV reticle display (figure 1-36) is produced by the TV
camera in the laser designator pod. The TV reticle consists
of 3 bars and a resclution wedge. The wedge at the bottom
of the reticle contains 3 legs which serve as a TV resolution
check in the narrow FOV. If all legs of the wedge are
clearly distinguishable, the resolution is considered
satisfactory. The center of the reticle is the projected
center of the TV and laser LOS. The TV display provides
the following:

Laser operating status.

Time~to—-go to weapon release (WRCS auto mode).
Weapon release cue (WRCS auto mode).

TV /1aser LOS elevation angle.

Narrow or wide FOV TV picture of the target.

& 0 oW

The time—to—go (FTg) and weapon release (Tg) cues are
displayed only during the track mode and indicate the
laser operating status as described in figure 1-36. With
WRCS auto release mode selected, TTq moves toward the
stationary weapon release cue (Tg) as the release point is
approached; automatic weapon release occurs when TTg
reaches To.

The entire TV reticle rotates to indicate TV /laser LOS ele-
vation angle as illustrated in figure 1—35, Narrow/wide
FOV is selected with the FOV button on the antenna hand
control (figure 1—40).
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PAVE SPIKE LOS POINTING

(BLOCK 36 THRU 45, SELECTED RIRCRAFT)
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PAVE SPIKE TV RETICLE DISPLAY

(BLOCK 36 THRU 45, SELECTED AIRCRAFT)
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Figure 1-36

TARGET DESIGNATOR PANEL, PAVE SPIKE

The target designator panel (figure 1-37) is used to moui-
tor and control the TDS. Operating power to the TDS ig
available when the radar power knob is in STBY ang the

TR display is seleeted,

POWER ON Button

TDS operating power is applied when the POWER ON
button is pressed and released. Initial power application
illuminates the POWER ON button and the STOW hutton.
Power off is selected by pressing the illuminated POWER
ON button. When pressed OFF, the POWER ON light
remains illuminated until the TDS pod head is
automatically stowed, followed by POWER ON light OFF
to indicate that TDS operating power is removed.

STOW Button

Pressing the STOW button alternately stows and unstows
the TDS pod head. The pod head is stowed when the STOW
button is illuminated. Pressing the illuminated STOW
button rolls the pod head to the position selected by the
acquisition switch on the TD panel, places the TDS in the
acquisition mode, selects the wide FOV, and turns off the
STQW button light, The next actuation of the STOW but-
ton beging the pod head stow sequence and illuminates the
STOW light when completed. The stow sequence includes:
rolling the pod head to the stow position, positioning the
filter wheel to maximum density, and positioning the visor
over the optical window. The stow sequence requires ap-
proximately B seconds.

The pod head remains in the stow position (160" on the
LOS peinter) only while the POWER ON button is
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TARGET DESIGNATOR PANEL

(BLOCK 36 THRU 45, SELECTED RIRCRAFT)
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Figure 1-37

{lluminated. When the POWER ON light is OFF, the pod
head ils free to rotate; the visor and filter wheel remain
atowed.

LASER READY Button

Lasger fire is enabled if LASER READY light illuminates
after the button is pressed and released. Laser fire is
possible only when the LASER READY light is
illuminated. The light remains OFF (after pressed ON)
until the fire interlocks are satisfied: nose gear UP and all
laser pod systems functioning. Pressing the illuminated
{;ASE{I} READY button turns off the light and disables
aser fire.

Acquisition Switch

The ACQ (acquisition) switch has three posifions: 12-VIS,
WERCS, and $-VIS,

196 Ghange 17

19~VIS.t The 12-VIS (12 o’clock visual) acquisition mode
slaves the laser pod LOS parallel to the aptical sight, pipper

. (2° below FRL).

WRCS.: The laset pod LOS is slaved to the intersection

of the WRCS cursors if the WRCS QUT light is OFF. Ifthe
WRCS OUT light is ON, the 12-VIS acquisition mode is
automatically selected.

9.VIS.: The 9-VIS (9 o’clock visual) acquisition mode .
slaves the laser pod LOS to 90° below FRL and rolled 90°
left. If the aircraft is equipped with a side-looking sight,
it should be adjusted by the pilot.

WRCS QUT Button

Pressing and releasing the WRCS OUT button controls the
selection and deselection of the WRCS integration with
the TDS. The WRCS is selected and operating when the
WRCS OUT light is out. A malfunction in the WRCS or the
INS illuminates the WRCS OUT light, antomaticaily
deseleets the WRCS, and selects the 12-VIS acquisition



mode,

OVHT/INS OUT Button

The OVHT/INS OUT (Overheat/Inertial Navigation
System Out) monitors the temperature of the laser pod
and controls the selection of INS integration with the TDS.
During normal operation, the button is raised (not pressed)
and both halves of the button are not illuminated. In this
case, the INS is fully integrated with the TDS and can be
integrated with the WRCS (if the WRCS OUT light
remains OFF when pressed and released).

If the INS fails (INS OUT portion illuminated) the
OVHT/INS QUT button ¢an be pressed to remove the INS.
When the INS is removed, the WRCS is automatically
removed and the WRCS OUT light is illuminated. With
INS out, the TDS can be operated by the WSO using the
antenna hand control (track mode) for LOS positioning.

The OVHT section of the button illuminates when the
laser pod temperature is excessive. The laser pod should be
turned off until the cause of the overheat condition is
known and corrected.

REJOVRD Button

The REJOVRD (reject override) button provides the WSO
with an option to use laser computed slant range after it
was rejected by the TDS in favor of computed slant range.
Laser derived range is used after the REJOVRD is
momentarily depressed and BIT position 1 is selected in
the BIT window. Refer to Slant Range Computation.

BIT Button

The BIT (Built-in-test) number displayed in the BIT
window advances each time the BIT button is depressed
and released. Positions 0, 1, 2, 3, and 4 are selectable. RIT
0 is used to check all lights on the target designator panel.
BIT 1 must be selected during normal TDS operation.
Each BIT (1 thru 4) is performed when selected and the
status of the BIT is displayed on the BIT status indicator:
GO/MALF (go/malfunction). The BIT procedures, a
description of each BIT functions and malfunction
analysis are presented in Section II.

LT BRT Knob

The LT BRT (light brightness} knob controls the intensity
of the edge lights on the target designate panel. The LT
BRT knob is not functional in BIT 0,

RET BRT Knob

The RET ERT (reticle brightness) knob controls the
contrast of the TV reticle from black (fully cew) to white
(fully cw). The WSO should adjust the reticle brightness to
acheive maximum contrast between the TV display
background and the TV reticle. Once set, reticle
brightness remains constant between FOV selections and
TV display light levels.

TO 1F-4E-34-1-1

BORESIGHT Knobs

The boresight push-toturn knobs provide fine
adjustment of the TV LOS when operating in the 12-VIS
and 9-VIS acquisition modes.

The 12-VIS boresight knebs provide AZ and EL
positioning of the TV FOV. Pilot and WSO coordination is
required to align the pipper position and TV reticle. The
wide FOV should be selected. The pilot should attempt to
hold the pipper steady during the boresight procedure and
inform the WSO of any off-target movement.

The 9-VIS boresight knob provides pod head roll
adjustment. If a side-looking sight is not available, roll
should be adjusted until the needle on the LOS indicator
points to the 9 o’clock mark.

LINE OF SIGHT (LOS) INDICATOR

The LOS indicator (figure 1-38) provides the pilot with an
indication of approaching TDS pod LOS limits. The limits
define where TV/laser FOV is obscured and where LOS
track may be broken.

LOS Pointer (Head Roll)

The LOS pointer rotates in the direction of pod head roll.
Zero pod roll is indicated when the pointer is in the §
o'clock position. The roll Hmits, left and right of zero, are
shown in figure 1-35, AVQ-23A/B LOS Pointing. The
green arc indicates the roll limits that ensure an
unobstructed FOV when the green elevation flag is up.
The fixed horizontal line displays the pod horizontal
reference line.

LOS Eievation Flags

Each elevation flag appears as the LOS elevation angle
enters its respective area (shown in figure 1-35). When no
flags are UP, laser LOS and TV FOV is unobstructed.

When the green flag is UP, the pilot should maneuver the
aircraft to keep the roll pointer within the green arc. FOV
is obscured when the green arc pod roll limits are exceeded
while the green flag is up. The yellow flag warns of
approaching break track limit. The red flag appears when
LOS track is broken (or WRCS memory is in progress).

SLANT RANGE INDICATOR (SRI)

The slant range indicator (figure 1-39) is functional when
the TDS is turned on. The indicator provides a S—digit
readout of the slant range (X100 feet) to target. Refer to
Slant Range Computation,

TEST Button

While the test button is pressed, the indicator display is
checked by displaying 888. If any part of an 8 is missing,
the readout unit is defective.
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LOS INDICATOR

(BLOCK 36 THRU 45, SELECTED AIRCRAFT)
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Figure 1-38

BRT Knob

The BRT (brightness) knob adjusts the intensity of the
slant range readout.

MODE Knob

The mode knob selects the automatic weapon release mode
(WRCS or ROR} and is used to set in the release slant
range used with the ROR mode. TGT FIND must be
selected on the delivery mode knob and the TDS must be
in the track mode to obtain automatic weapon release with
the mode knob in WRCS or ROR. The SET position
displays the slant range previously set. Set must be
selected when changing the ROR slant range.

RNG SET Knob

The range set knoh is functional when the mode knob

is in SET position. Clockwise rotation of the push—te—turn
knob increases the digital display and changes the release
glant range used in the ROR automatic release mode.
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ANTENNA HAND CONTROL

The antenna hand control (figure 1-40) performs several
control functions in the TDS poed when the pod is
operating: field—of-view selection, acquisition/track
selection, pod LOS control, and laser fire.

TV Field-of-view (FOV) Select Button

The FOV button (IFF button) is located above the action
switch on the antenna hand control. The wide FOV ia
automatically selected when the TDS ped is turned on,
Each depression of the FOV button aiternately switches
the TV display between the narrow and wide FOV,

Action Switch

Half Action. Prior to TDS pod POWER ON selection, the
12-VIS acquisition mode should be selected. After pod
turn on, any acquisition mode can be selected, The
acquisition mode is automatically selected when the TDS
pod is turned on, Pressing the action switch to half action
(HA) and release selects the track mode. The next time HA
is selected and released, the acquisition mode is selected.
Each HA selection and release alternately switches the
TDS between the acquisition and track modes.
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Full Action. Pressing the action switch to full action (FA)
and release places the TDS pod in the track mode and
initiates laser fire. The laser continues to fire while the
full action status is maintained. When FA is selected
again, the laser stops firing and the track mode is retained.
Selecting the HA position terminates laser fire and selects
the acquisition mode.

CODER CONTROL UNIT

For additional information on the Coder Contral Unit,
refer to TO 1F4E-34-1-1-].

TDS ASSOCIATED CONTROLS
DELIVERY MODE KNOB

The DIRECT and TGT FIND positions are used with the

- TDS to obtain WRCS integration and weapon release. The

DIRECT position can be selected during WRCS/TDS track
without interrupting the WRCS attack display. Selecting
DIRECT does not affect TV tracking or laser designation
of the target. With DIRECT selected, weapon release
oceurs when the bomb button is pressed, The TGT FIND
position must be used when automatic weapon release is
desired from the WRCS (WRCS auto mode) or the slant
range indicator (ROR mode).

TO 1F-4E-34-1-1

NOTE

When WRCS integration with the TDS is not
required (WRCS OUT light illuminated), the TDS
can be operated with the delivery mode selector
in any position, including OFF,

WEAPON DELIVERY PANEL
Target Find Switch

When using the TDS integrated with the WRCS, the target -
find switch must be in NORM. The HOLD position pre-
venis the TDS from being integrated with the WRCS and
illuminates the WRCS QUT light.

Range Switch

The position of the range switch has no effect because the
release RANGE input on the WRCS panel is not accepted
when the TDS is integrated with the WRCS.

Activate Switch

When using the TDS, the activate switch must be
positioned to NORM.

WRCS PANEL

When the TDS is integrated with the WRCS, the following
manual inputs are accepted by the WRCS computer
(figure 1-41):

a. Target distance N/S. (set 000 if IP not used)

b. Target distance E/W. (set 000 if IP not used)

¢. IP altitude MSL (set target altitude MSL if IP is not
used)

d. Drag coefficient.

e. Releage advance (if desired).

OPTICAL SIGHT

In the WRCS auto mode, the optical sight range bar moves
in conjunction with the TT, and T, cues on the TV reticle
display. The optical sight range bar moves from the 1
o'clock to 3 o’clock position as the TT, cue moves toward
T, cue. Weapon release occurs when the gight range bar
reaches approximately 3 o’clock and the TTg cue reaches
the T, cue.

ATTITUDE DIRECTOR INDICATOR

In the WRCS auto mode, the ADI pitch steering bar moves
in conjunction with TT, and T, cues on the TV reticle
display. The pitch steering bar moves from the bottom of
the case, and crosses the center of the case when the
release cue is generated.
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ANTENNA HAND CONTROL

PAVE SPIKE FUNCTIONS

Ty FIELD OF VIEW
{NARROWWIDE}

AND

CHALLENGE
ENABLE BUTTON
(USED WITH IFF)

15T DETENT (HALF ACTION) ACQUISITION/TRACK
2ND DETENT (FULL ACTION) LASER FIRE AND TRACK SWITCH

ANTENNA ELEVATION
CONTROL

ANTENNA FwO/AFT (LOS ELEVATION}

HAND CONTROLY | prT/RIGHT (HEAD ROLL)

4E-34-1-1-27BjA

Figure 1-40

WRCS/TDS INTEGRATED MODES

The TDS is integrated with the WRCS when the delivery
mode knob is in TGT FIND or DIRECT and the WRCS
QUT Light on the TD panel is out. The operation of the
WRCS is a function of the TDS acquisition mode; WRCS,
12-VIS and 9-VIS. The WRCS acquisition mode is similar
to the WRCS TGT FIND mode with the TDS ped LOS
slaved to the intersection of the along track and cross
track cursors. Weapon release is not possible during any
acquisition mode.

The WRCS track mode (with TGT FIND delivery mode and
12-VIS acquisition mode selected) is similar to the WRCS
DIVE TOSS delivery mode. Automatic weapon release is
computed using the drag coefficient entered by the WS0.
TDS pod LOS tracking is assisted by inputs from the INS
and maintained by inputs supplied by the WSO through
antenna hand control movement.

ACQUISITION MODES

The TDS acquisition mode (figure 1-42) is defermined by
the position of the ACQ switch on the target designator
panel: 9-VIS, 12-VIS, WRCS. The acquisition mode is
automatically selected when the TDS is turned on, and
manually selected using the action switch on the antenna
hand control. Refer to Antenna Hand Control.
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9-VI$ Acquisition Mode

The 9-VIS acquisition mode requires effective crew
coordination in selecting a 9-VIS boresight aim point. The
TDS pod LOS is fixed —90° elevation and 90" left head roll.
A TV display of the pod LOS is presented on the scope
when the TV mode is selected.

12-VIS Acquisition Mode

The 12-VIS acquisiticn mode requires the use of the
LCOSS. The TDS pod LOS is fizxed parallel to the caged
optical sight. The sight operates as if the DIVE TOSS
bombing mode were selected without drift stabilization. A
TV display of the pod LOS is displayed on the scope when
the TV mode is selected.

WRCS Acquisition Made

The WRCS acquisition mode tequires the operation of the
INS and WRCS. The TDS pod LOS is slaved to the inter-
section of the radar cursors on the radar scope. The sys-
tem operates as with the TGT FIND mode selected and
the radar operating in the A{G mode. A TV display of the
pod LOS is displayed on the scope when the DSCG scope
mode knob is in TV. Fine adjustment of the pod LOS is
controlled by inputs from the WRCS cursor controls. The
12—VIS acquisition mode is automatically selected when
either WRCS or INS fails, and when WRCS OUT button is
pressed (WRCS QUT button illuminated).



WRCS MANUAL INPUTS
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K TARGET FIND SWITCH {N HOLD AND LABS DELIVERY MODE
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%X TARGET FIND SWITCH IN NORM, SLANT RANGE INDICATOR MODE
KNUB IN WRCS AND TGT FIND DELIVERY MODE SELECTED.
FOR BEST ACCURALY, N/S AND E/W OFFSET VALUES MUST NOT
EXCEED 600 {60,000 FT}.

Figure 141
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NOTE

® The pod LOS is not boresighted with the WRCS
cursor intersection; therefore, the TV reticle may

not be positioned directly over the target when
TV is selected.

@ Due to Pave Spike system limitations, for best
accuracy the WRCS offset values must not ex-
ceed 600 (80,000 feet). Decreased accuracy
may be expected at a maximum of 660 (66,000
feet). Beyond 660 (66,000 feet) WRCS offsets
will not aceurately command pod LOS.

TRACK MODE

The track mode is entered when the W30 selects either
full or half action on the antenna hand control and the
release cues appear on the TV display. The track mode is
required to obtain weapon release and fire the laser. The
TDS pod and WRCS receive INS velocity and pitch/roll
data to automatically track the target. The W80 uses the
antenna hand control to track the target; therefore the
PPI radar display must be deselected.

The TDS pod supplies slant range and aircraft altitude
data to the WRCS computer for a weapon release solution.
The pod uses two methods to compute this data: (1) laser
slant range and (2) computed slant range. Refer to Slapt
Range Computation. Laser slant range is available only in
the track mode while the laser is firing.

In the track mode, the WRCS computer operates as _in the
DIVE TOSS release mode. The WRCS provides azimuth

TO 1F-4E-34-1-1

steering Information to the ADI and optical sight, and
supplies time—to-release information to the ADI, optical
sight and to the TV display. The INS supplies the TDS pod
with velocities North/East/Vertical and pitch/roll
information. Movements of the antenna hand control adds
rate data to the INS input to keep the pod optical center
tracking the target.

WRCS Automatic Release

In the WRCS automatic release mode, the weapon release
golution is obtained using a drag coeflicient which must be
get in by the WSO on the WRCS panel. The main
difference between the DIVE TOSS and WRCS AUTO
delivery mode is that the TDS pod performs the range and
altitude calculations instead of the radar.

ROR and Direct Release

In the ROR or DIRECT release mode with the WRCS in-
tegrated, the WRCS continues to compute for a release and
display TT; however, the release signal is not accepted.
The ROR release signal is available only when the slant
range displayed is equal to o less than the slant range set
in the slant range indicator, and the TDS is in track. The
DIRECT release signal is effective when the TDS is in ac-
quisition or track

Memory Mode

The memeory mode is eniered when the pod LOS limits are
exceeded, providing the WRCS is integrated and the TDS
is in the track mode. The pod computer is updated using
INS velocity data. This provides the pod computer with
range-to-target information. When the aircraft is
maneuvered to within pod LOS limits, the target
reappears on the TV displays. The WSO must actuate the
action switch to regain the track mode.

SLANT RANGE COMPUTATION

The target designator pod provides slant range to the
WRCS and to the slant range indicator. The pod computer
uses two methods: (1) laser derived slant range, and (2)
computed slant range from data received from various
aircraft systems. See figure 1-43. The following describes
each method and which one is used.

Laser Slant Range

Laser derived slant range is available only in the track mode
while the laser is firing. Valid laser range is indicated on the
TV display by steady TTq and Tp cues. If the TTq cue is
flashing, laser range exceeds 20% of the slant range com-
puted using airctaft systems data indicating that the laser
range is rejected. The WSO can override this rejection by
momentarily pressing the REJOVRD button. Laser reject
may occur during a low graze angle at low altitude, or when
the wrong target altitude is set in the WRCS panel (includ-
ing D valve),
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PAVE SPIKE ACQUISITION/TRACK MODES

(BLOCK 36 THRU 45, SELECTED AIRCRAFT)

ACQUISITION MODES TRACK MODE

9V1S AC} MODE WRCS ACQUISITION ~ TRACK MODE
LOS CAGED TD LOS CAGED Td CAGED LOS SLAVED TO INTERSECTION LOSSLAVED TO ANTENNA
SIDE- LOTKING SIGHT. OPTICAL SIGHT. OF WRCS CURSORS. WSO INPUT RAND CONTROL MOVEMENT
THROUGH WRCS CURSOR

CONTROLS.

POD HEAD ROLL - 90° POD HEAD ROLL - 0° POD HEAD ROLL - 158°

LOS ELEVATION —80° LBS ELEVATION - 2° LDS ELEVATION —90° LOS ELEVATION — 90°

AE-3a-1-1-{273}A

Figure 1-42
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SLANT RANGE COMPUTATION

LASER DERIVED SLANT RANGE

TD$ contral electranics computes skant range by measuring the time
lapse between laser pulse transmission and receive,

TO 1F-4E-34-1-1

COMPUTED SLANT RANGE

Computed stant range derived from aircraft altitude AGL divided by
Sine @

the sine of the TDS gimbled mirror angle: SR =

H =Hb—Ht
Hp = Barometric Alt, from ABDC
t = Target elevation set on WRGS panel
SR - Stant Range
# = Gimbled mirrar angle

SR H H'h
I
EAN SEA LEVEL
4E—34-1~1-{279)

Figure 1-43

Laser slant range is derived by firing a fixed number of
pulses during a fixed time. The number of pulses returned
during the fixed time is a function of the distance traveled
This information is used in a simple time and distance
equation.

Computed Slant Range

The other method used to compute slant range Is
accomplished continuously during acquisition and frack.
The following parameters and sources are used:

a. Target elevation set in the WRCS panel.

b. Barometric pressure altitude (MSL) of aireraft from
the CADC.

¢. LOS elevation angle from the pod.

WRCS OUT OPERATION

With WRCS OUT, the TDS can be aperated independently
in a non-integrated mode. The TDS does not interfere with
the normal operation of the WRCS, the optical sight,
BDHI, HSI, or ADI systems. The WRCS OUT mode is
selected during any of the following conditions:

a. TDS WRCS OUT button pressed and WRCS OUT
light ON.

b. TDS INS OUT selected.

c. TDS POWER ON hbutton OFF.

d. TDS STOW button ON (Ped is stowed).

e Delivery mode knob is in any position except
DIRECT or TGT FIND.

f. The target find switch on the weapon delivery panel
is in the HOLD position and the delivery mode knob is out
of OFF.

TDS track without WRCS is not affected if the INS is
operational. Laser fire is not affected when the WRCS or
INS is OUT. The memory mode is not available when the
WRCS is OUT. If the TV LOS reaches a gimbal limit, the
TDS breaks track and enters the 12-VIS (or 9-VIS) mode.
Weapon release can be accomplished manually with the
DIRECT delivery mode selected, or automatically through
the slant range indicator (ROR Mode) with the TGT FIND
delivery mode selected. TTq remains stationary, slightly
touching and above Ty,

INS OUT OPERATION

The INS OUT mode is selected by pressing the OQVHT/INS
OUT BUTTON and the INS OUT portion of the button is
illuminated. INS OUT should be selected when an INS
faiture is noted or the INS is suspected of causing a TDS
tracking problem. WRCS QUT is automatically selected
when INS OUT is selected.

With INS OUT selected, manual tracking can be
accomplished with the antenna hand control. Laser slant
range is displayed on the indicator and used to provide
automatic weapon release in the ROR delivery mode.
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AN/ALE-40 COUNTERMEASURES EQUIPMENT

AN/ALE-40 DISPENSER SET

The AN/ALE-40 countermeasures dispenser set, provides
a capability of dispensing RR-170 A/AL chaff cartridges
or MJU-7/B infrared flare cartridges, or a combination of
both. The system (figure 1—44) consists of a cockpit control
unit (CCU) located in the rear cockpit; a programmer, a
flares select switch and indicator lights; a dispense button
located in both rear and front cockpits; and four chaff dis-
pensers, or a combination of two chaff dispensess and two
flare dispensets located on the inboard pylons.

Operation of the AN/ALEO is controlled from both the
front and rear cockpit. The CCU initiates the various
modes of operation, The programmer generates the firing
commands in various combinations called bursts and
salvog. A salvo is a group of bursts. The pylen mounted
dispensers convert the firing commands to individually
sequenced firing signals. In the chaff mode of operation,
dispensing starts in the left pylon dispenser and transfers
the dispensing signals to the right pylon dispenser upon
depletion of stores in the left dispenser. In the flare mode
of operation, dispensing starts in the right pylon master
dispenser and upon depletion of that dispenser’s stores,

the sequencer switch transfers dispensing signals to the

left master dispenser. Flares can be jettisoned from the
flare dispensers at the rate of 10 per second by activating
the ripple switch.

AN/ALE-40 COCKPIT CONTROL UNIT (CCU)

The cockpit control unit (figure 1-44), installed on the left
console of the rear cockpit, consists of a chaff and a flare
meode rotary knob, two subtraction counters, two indicator
lights, a guarded ripple switch, and a chafl/flare dispense
button. The CCU issues dispense and mode signals
through the programmer.

Chaff Mode Knob

The chaff mode knob, with placarded positions of OFF,
SGL, MULT, and PROG, select the various chaff operating
modes. With the flare select switch in the NORMAL
position and flaps and speed brakes retracted, the switch
position functions are as follows:

OFF Chaff system inactivated.

SGL A single burst command supplied
to the chalf dispenser whenever
either dispense button is pressed.

MULT One salvo of fire commaﬁds
supplied to the dispenser through
the programmer whenever either
dispense switch is pressed.
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PROG A group of salvo fire commands
supplied to the dispenser through
the programmer whenever either
dispense switch is pressed. —
Flare Mode Knob
The flare mode knob, with placarded positions of OFF,

861, and PROG, select the various flare operating modes.
With the flares select switch in the NORMAL position and
flaps and speed brakes retracted, the switch position
functions are as follows:

OfFF Flare system inactivated.

SGL A single burst command supplied
to the flare dispenser whenever
either dispense button is pressed.

PROG One salvo of fire commands

supplied to the dispenser through

the programmer whenever either
dispense button is pressed.

Chaff and Flare Counters

Two subtraction counteis, one each for the chaff and flare . _ .
system, indicate the quantity of chaff and flare cartridge

dispenses remaining, regardless of the mode switch posi-

tion. When the slave dispenser is set to Chaff Double (CD)

the chaff counter should be set to one half the number of

chaff cartridges loaded so that the chaff counter matches —r
the number of chaff dispenses remaining.

Chaff and Flare Indicator Lights

Two green indicator lights, one each for the chaff and flare
system, illuminate whenever a mode is selected on the
respective mode knob.

Ripple Switch

The guarded ripple switch, when positioned to ON,
initiates flare dispensing regardless of the position of any
other switches/knobs in the countermeasures system,
provided the flaps and speed brakes are retracted. Flares
will be dispensed at the rate of ten per second until both
dispensers are empty.

Dispense Button {(Rear Cockpit)

The dispense button, when pressed, initiates chaff/flare
dispensing as selected by the CCU and AN/ALE-40

programmer provided the flaps and speed brakes are

retracted and the chaff/flare mode knobs are in any —
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AN/ALE-40 CONTROLS & INDIGATORS
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position other than OFF.

AN/ALE-40 PROGRAMMER

The programmer (figure 1-44) contains the controls and
cireuitry used to generate fire commands to the chaff/’
flare dispensers, The conirols and their functions are as

follows:

CONTROL

CHAFF BURST:
COUNT 1, 2, 8, 4, 6,
8, (units)

INTERVAL .1, .2, .3,
.4 (seconds)

CHAFF SALVO:
COUNT 1, 2, 4, 8, C
{continuous)
INTERVAL 1, 2, 3, 4,
5, 8, R (random)

FLARE BURST:
COUNT 1, 2, 4, 8,
C (continuous)
INTERVAL 3, 4, 6,
8, 10 (seconds)

FLARES SELECT SWITCH

FUNCTION

Selects the quantity of
burst commands per
salve

Selects the time
interval between each
burst command

Selects the number of
salvos

Selects the time
interval (seconds)
bhetween each salvo

Selects the guantity of
flare bursts

Selects the time
interval between each
burst command

The flares select switch NORMAL paosition (figure 1-44)
arms the countermeasures dispenser system and permits
chaff/flares to be dispensed (as scheduled by the CCU
and the programmer} by pressing either dispense button.
Flacing the switch to FLARES affects only the FCP dis-
pense button by bypassing all switches/knobs in the
countermeasures system provided the speedbrakes and
flaps are retracted, This gives the pilot the capability to
dispense a singie flare each {ime he depresses the dispense
button. RCP dispense functions are unaffected by the

switch position.

FLARES INDICATOR LIGHT

The FLARES amber indicator light, (figure 1-44) illumi-
nates when the flares select switch is positioned in the
FLARES position and indicates that flares can be dis-
pensed, provided the flaps and speed brakes are retracted,

by pressing the dispense button,

AN/ALE-40 POWER ON INDICATOR LIGHT

The AN/ALE-40 power ON green indicator light (figure

1-44} illuminates whenever the flares select switch is in the

NORMAL position and either (or both) of the chaff and
flare mode knobs are in any position other than OFF.
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DISPENSE BUTTON (FRONT COCKPIT)

The dispense button (figure 1-44), initiates chaff/flare dis-
pensing as selected by the CCU and programmer, provided
the flaps and speed brakes are retracted and the flares seleet
switch is in NORMAL.

AN/ALE-40 DISPENSERS

The AN/ALE-40 countermeasures dispenser installation
(figure 1-45) consists of two distinet dispenser
configurations. The master (outboard) dispenser, installed
on the outhoard side of the inboard armament pylons,
contains the electronics and sequencer switch for both
dispensers on each pylon. The slave (inboard) dispenser,
instalied on the inboard side of the inboard armament
pylons, is connected to the master dispenser by an
interconnect cable. The aircraft can be configured with
four chaff payload modules on all four dispensers or two
chaff payload modules on the slave dispensers and two
flare paylead modules on the master dispensers. Flare
payload modules cannot be installed on the slave
dispensers.

MASTER DISPENSER ASSEMBLY

The master dispenser assembly, (figure 1-45) one installed
on the outboard side of each inboard armament pylon,
contains a sequencer switch, a breech assembly, a
RESET/QPERATE circuit breaker switch, a payload
control switch, a SAFETY PIN switch with safety pin and
warning streamer, and associated electrical circuitry. The
sequencer switch converts firing commands to individual
firing signals for each pyrotechnic squib in both the
master and slave dispensers. The breech assembly provides
an interface for mounting the chaff or flare payload mod-
ute. Insertion of the safety pin into the receptacle removes
electrical power to both pylon mounted dispensers, After
a full chaff of flare module is loaded, the RESET/OPER-
ATE switeh is placed in OPR, The loaded chaff or flare
stations will fire in sequence. After flight, if a partial load
of chaff or flares remains, the switch should be left in OPR.
If the switch is moved to RESET, the empty chaff or flare
stations must be stepped through hefore loaded stations
will fire, Payload selector switch positions C (chaff) and

F (flare) select only the master dispenser mode of deploy-
ment as follows:

C Selects the chaff mode of
deployment for the master
dispenser only.

F Selects the flare mode of
deployment for the master
dispenser only.

SLAVE DISPENSER ASSEMBLY

The slave dispenser assembly (figure 1-45), one instalied
on the inboard side of each inboard armament pylom,
contains a payload selector switch, a breech assembly and
associated electrical circuitry. The payload selector switch
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AN/ALE-40 DISPENSERS AND PAYLOAD MODULES

CHAFF PAYLOAD
MODULE

SWITCH INBOARD ARMAMENT PYLON

{INBOARD VIEW)}
SLAVE DISPENSER ASSEMBLY

RESET/OPERATE
INBOARD ARMAMENT PYLON CIRCUIT BREAKER  FLARE HOUSING
{OUTBOARD VIEW) SWITCH ADAFTER

FLARE PAYLOAD
MOQULE

MASTER DiSPENSER

SAFETY PIN SWITCH
ASSEMBLY RECEPTACLE 4
PAYLOAD SELECTOR =
SWITCH SAFETY PIN
o LENGTH | WIDTH HEIGHT WEIGHT
COMPENENT (ENCHES) | (INCHES) fINCHES} {POUNDS)

CHAFF PAYLOAD MODULE 8.2 9.5 4.8 6.3

FLARE PAYLOAD MODULE 8.2 7.5 5.7 14

RR—170 A/AL CARTRIDGE 1.0 10 8.0 0.41

MJU—7 CARTRIDGE 1.0 2.0 8.0 0.67

4E-34-1-1-282)A
Figure 1-45
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selects the mode of deployment in the master dispenser
sequencer as follows:

Cs Selects the chaff single mode of
deployment (one chaff cartridge
dispensed for each chaff burst
command).

D Selects the chaff double mode of
deployment (two chaff cartridges
dispensed simultaneously, one from
each dispenser, for each burst
command).

The breech assembly provides an interface for mounting
the chaff payload mode.

FLARE HOUSING ADAPTER

The flare housing adapter (figure 1-45) is installed on the
master dispenser assembly prior to installing the flare
payload module. The wedge shaped adapter positions the
flare payload medule so that the flares will be ejected aft
and down from the aircraft. The flare adapter will not
mount on the slave dispenser.

CHAFF PAYLOAD MODULE

The chaff payload module, (figure 1-45) with receptacles
for 30 RR-170 A/AL cartridges, is secured to the master
or slave dispenser breech assembly with four quick release
fasteners.

CHAFF CARTRIDGES

The RR-170 A/AL chaff cartridge consists of a basic
plastic sleeve, chaff dipoles, and a plastic end cap. During
dispensing, the chaff dipoles are ejected from the sleeve,
leaving the disposable sleeve and empty squib case. A
recess is provided in the cartridge base to accept the chaff
pyrotechnic squib.

CHAFF PYROTECHNIC SQUIB

The chaff pyrotechnic squibs are metal encased and
electrically fired. Squibs are stored separately from the
chaff cartridges and installed immediately prior to use.
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WARNING

Accidental discharge of the chaff cartridges can
cause injury to personnel or damage to the
aircraft. Assure that the master dispenser safety
pin is installed at all times during loading,
unloading, or maintenance on the system.

FLARE PAYLOAD MODULE

The flare payload module, (figure 1-45) with receptacles
for 15 MJU-T flare cariridges, is installed on the master
dispenser only, The flare housing adapter performs the
interface.

FLARE CARTRIDGE

The MJU-T7 infrared flare cartridge consists of a metal
outer sleeve, a flare element, a safing and initiation device
and a plastic end cap. A recessed indentation in the
cartridge base assures proper flare installation. '

FLARE PYROTECHNIC SQUIB

The flare pyrotechnic squibs differ from the chaff squibs
in that they are larger in diameter and have an O-ring
groove. The squibs are stored separately from the flare
cartridges and installed immediately prior to use.

WARNING

Accidental discharge of the flare cartridges can
cause injury to personnel or damage to the
aireraft. Assure that the master dispenser safety
pin is installed at all times during loading,
unloading, or maintenance on the system.

All data on pages 1-109 thru 1-115 including figures 1-46 thru 1-50 deleted.
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DELIVERY METHODS
AIR-TO-GROUND WEAPONS

This portion of the manual discusses the various
air-to-ground delivery maneuvers used to deliver
ordnance. The type of deliveries available are essentially
a function of the avienies equipment sets described in
previous pages. The avionics, and the ballistics data
provided in these manuals support the basic dive, level,
and the loft delivery flight path. The dive and level release
maneuvers may be used in most any strike situation
against targets of opportunity or preplanned targets of
known location. This is equally true for the automatic dive
and level delivery modes offered by the weapons release
computer avionics. The loft maneuver is used only against
targets of known location, and enroute IPs and run—in
headings must be accurately determined. This discussion
considers no cne specific munition, but simply describes
the delivery maneuvers with respect to a munition type
and the aircraft avionics.

NOTE

For the various types of weapons and the delivery
maneuvers, an Error Analysis discussion is
availabie in TO 1F-4C-34-1-2. The analysis
shows the expected magnitude of impact error for
deviations in release velocity, altitude, pitch or

{1-115 blank)/1-116 Change 17

dive angle, and G-loading.

DIVE DELIVERY CONSIDERATIONS
BOMB MUNITIONS

A typical dive delivery profile and associated parameters
are shown in figure 1-51. The upper profile demonstrates
delivery parameters for a single weapon release. The
lower profile, which is simply an extended case of the
upper, shows parameters for a multiple weapon release at
consistent intervals. Although some of the release
parameters for the two profiles are quite different, the
flying involved is essentially the same. (Profiles for the
automatic {computer) modes are discussed later in this
part.)

The optical sight is the primary aiming device for the dive
weapon release. The ballistics data provides sight
depression values (at the release point) for given dive
angles, release altitudes, and release velocities for the
specific munition shape. The table sight depression value

R
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SINGLE WEAPON PROFILE
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is given with respect te aircraft flight path, and an
additional correction is applied (added to the table value)
for aircraft angle of attack. Other aircraft equipment used
in dive bombing is the airspeed indicator to establish
release speed, the altimeter to establish release height,
and the attitude indicator as a dive angle reference. Charts

fll and tables are provided in TO 1F-4C-34-1-2 to apply

speed and altitude instrument error corrections when
necessary.

Establishing the roll-in point is the most important phase
of a dive bemb pass. This point establishes the ease with
which the pilot will achieve the release conditions. For a
given entry altitude, the desired dive angle can be
achieved with reasonable accuracy by beginning the
roll-in at the correct horizontal range from the target.
This positicn may be estimated using the pilot experience
or the pilet may attempt to locate a landmark/IP at the
appropriate distance (D) from the target (figure 1-51):

D = dy - (dy - Bomb Range)

where dy and d, are horizontal ranges for the entry
altitude and release altitude respectively. (These
horizonial ranges, d; and dj, can be extracted from the
Dive Angle vs Distance chart in TO 1F-4(C-34-1-2.)

At roll out, the aircrafi velocity vector (dive angle flight
path) should be established on the aim-off point beyond
the target a distance {the aim—off distance) equal to {d; -
Bomb Range), The depressed sight line (pipper) at roll out
will be short of the target and as the dive continues, the
pipper will track toward the target.

As the pipper reaches the target, release velocity and
altitude requirements should be met and the pilot applies
the release signal. The wings must be level and normal
acceleration (for that dive angle) must be maintained until
the bomb (or last bomb) is released. If the dive angle is
initially observed to be in error, the pilot may lead or delay
release by a few mils in an effort to compensate. (Refer to
Error Analysis, TO 1F-4C-34-1-2.)

NOTE

Before the bomb run, neutral rudder trim should
be accornplished at or near the planned delivery
speed. Since the turn and slip indicator in the
rear cockpit is more sensitive, the WSO should
assist the pilot by calling the indicator display.

Immediately following release, the pilot initiates recovery
from the dive and takes any required evasive action.

Several factors must be considered when determining an
indicated release altitude: altitude loss during pullout,
minimum aircraft ground clearance, altimeter lag,
altimeter position error, and target elevation. For
purposes of determining the correct altimeter setting, the
altimeter is set according to target pressure reduced to sea
level {target altimeter setting). Also, the type of weapon
aboard and the associated fuzing requirements iz a
definite factor in determining release altitude. This is
described further in the following paragraphs and in the
weapon descriptions.
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Ripple Release Bombing

The factors previously stated also apply to a ripple or
multiple weapons release mode. The weapons are released
along a planned ground track to impact on a target of
considerable area. For a diving maneuver, the weapon
spread for a given release interval setting is a function of
the horizontal cemponent of release velocity, the dive
angle, and the change in release altitude between bombs.
Additional considerations are listed below (figure 1-51).

a. Bafe escape and dive recovery must be based on the
release altitude of the last bomb.

b. The sight setting or bomb range is computed to place
the center of the impact pattern on target.

¢. Wind correction is based on the time—of—fall of the
first bomb released.

d. During the ripple release, a straight line flight path
should be maintained; the pipper will pass bevond the
target during the ripple release. If a straight line flight
path is not chserved prior to and during the ripple release,
the following adverse conditions can be expected:

(1) Increased dive angle.

(2) Increased aititude lost during recovery.
(3) Reduced pattern length,

(4) Reduced G-loading.

{5) Possible bomb~to-aircraft collision.

High/Low Drag Bombs

As far as the flying is concerned, there are no particular
differences between the dive delivery of high and low drag
bombs. Low drag weapons however, essentially maintain
the airplane release velocity and depending on the release
maneuver, may impact close to a point directly under the
delivery airplane. Therefore, careful consideration must
be given to tables that provide homb fragmentation data
and minimum release altitude information to ensure that
adequate escape conditions exist, especially in low
altitude, low angle dive bombing. The high drag weapon on
the other hand decelerates rapidiy allowing the delivery
aircraft considerable trail distance at impact. This in turn
allows weapen release at reduced ranges and altitudes.
Safe escape and fuze data tables are provided for both
weapons 50 that the aircrew may compensate for the
limited regions of operation.

For both high and low drag bombs, wind can be
compensated for by releasing with the pipper on the
upwind aimpoint; or the crabbing method may be used by
releasing with the pipper long/short of a line that passes
through the target and is perpendicular to the aircraft
ground track. Wind correclion factors are available in the
Ballistic Tables, TO 1F-4(C-34-1-2, for inflight use. Due to
the small bomb trail distance of low drag bembs, a
crosswind is almost totally corrected for by crabbing the
airplane so that the ground track is over the target. For
high drag bombs, the airplane ground track must be offset
upwind to compensate for the large bomb trail distance.

(Refer to section V, Wind Correction, TQO 1F4C-34-1-2.) I



ROCKET LAUNCH

The launching of 2,75 inch rocket munitions requires the
same considerations with respect to flying the launch dive
angle, launch altitude and velocity. Only the DIRECT
{(nonautomatie) release mode can be used. Mil depression
values are provided as a function of these parameters for
several gross weights. Escape considerations, however,
must include the fact that the launch aircraft is flying
toward the rocket impact/frag area, with the possibility of
secondary target explosions. The escape data provided for
2.75 inch rockets does not consider terrain avoidance or
secondary explosions. Normally, fuze arming data is not
a consideration in rocket ordnance deliveries, except when
the WDU—4A/A Flechette warhead is aboard. (Refer to
TO 1F~4C—34—1—2-1))

GUN FIRING

The wing mounted gun pod weapons are harmonized by
the convergent method which provides maximum pro-
jectile density at a range of 2250 feet. This is the most
effective range vieinity for pin point targets. (Refer to
section IV, Gun Harmonization, TO 1F—4C—34—1—2.)
The pilot may thevefore spread the projectile pattern for
an area target by firing well outside of the harmonization
range. Firing parameters of speed, dive angle and angle
of attack (as compared to other weapons) have negligible
effect on projectile accuracy; slant range from target is
the most important factor.

Depending on the type of target, the pilot has the pre-
ropative of firing by one of two ways and the flying in-
volved is slightly different for each. For an area target
for example, the pilot may walk the projectiles along an
impact corridor. The dive angle is held constant and fir-
ing commences as the pipper reaches the leading edge of
the target area and ceases at the desired point. The fly-
ing and the optical picture is essentially the same as the
rocket or multiple bomb delivery. This procedure is un-
acceptable for pinpoint targets since most of the rounds
would be totally ineffective. If the pilot fires a 1.0 to
2—second burst for example, the aircraft distance from
target (during the burst) closes at rates of 600 to 800
feet per second. The result is that the burst commences
at or slightly outside of the given sight depression range,
and terminates at a distance inside the given depression
range. The actual sight depression range set into the
sight is valid essentially for one point in space, and for
one round fired at that point. Therefore, the fendency
of the pipper (and the rounds fired) to move through and
beyond the target during the burst must be reversed. One
way to accomplish this is to fly the airplane so that the
pipper comes to a point above and nearly tangent to the
upper edge of the target. At the estimated initial firing
range, allow the pipper to move downward at a smooth
rate and commence firing as the pipper initially moves
into the farget image. Cease firing when the pipper moves
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below and tangent to the lower edge of tie target, and
immediately initiate the recovery maneuver, The net re-
sult is that the pilot is inducing a very slight change (in-
crease} in dive angle throughout the burst duration. There
are of course, variations to the procedure which can be
applied to suit the individua) and his methods of tracking
a target. The pilot must exercise caution and avoid tar-
get fixation since procedures such as these require more
concentration,

For small point fargets, the 2—mil pipper may aid in de-
termining the desired firing range from farget. For ex-
ampie, a vehicle with 6—foot vertical definition and at a
range of 2000 feet would fili a combining glass area of

(1000) 6 ft
2000 £t

= 3 mils veriically.

Therefore, the 2—mil pippet would cover about 2/3
{vertically) of the target vertical dimension at 2000 feet.
For larger (or longer) targets, the 25 and 50—mil diam-
eter reticle images may be used to determine range.

Safe escape considerations when firing the 20mm gun
must inelude térrain avoidance, ricochet, and target ex-
plosions.

DIVE TOSS DELIVERY

The dive toss bombing mode employs the WRCS and
other aircraft sensors to automaftically develop a bomb
release solution. Preplanned release parameters are nof
required: the target may be approached from any direc-
tion, airspeed, and dive angle. The bomb is automatically
released when the airplane arrives at a point in space that
vields the computer trajectory solution for a hit on target.
The illustration (figure 1—52, sheet 1) shows the addi-
tional avionics equipment used with dive toss, and the cor-
responding functions performed. Variations of the dive—
toss mode such as dive—glide and dive—level (figure 1—41,
sheet 2) may he employed fo satisfy a multiple weapons
release situation, In any case, the equipment used and the
parameters involved are the same.

The radar set is operated in the AIR—GRD mode, 5 or 10—
mile range, and the antenna is drift stabilized at RBL. The
radar supplies slant range information to the WRCS com-
puter and the optical sighf. The optical sight pipper is

used to aim the radar antenna to establish the correct

radar range on target. The sight is operated in the
air—to—ground mode and the reticle is caged in elevation,
paralle] to the radar boresight line (depressed 35 mils) and
drif} stabilized in azimuth, The dive toss bombing maode is
selected by placing the delivery mode knob to DIVE TOS3
and positioning the weapon selector knob to
BOMBS/RIPPLE, TRIPLE, or SINGLE. The only controls
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DIVE T0SS BOMBING MODE

SIGHT RETICLE:
1, Drift Stabilized of RBL
2. Roll Deviations

WRCS Menual Inputs:
1. Drag coefficient
2. Release Advence {Multiple weapons)

AN/APQ-T20 MODE:

1. AG
2, 5or 10 - Mile Range

iNS Tnputs:
1. Ground Speed
2. Plich Angle

3. Vertical Velocity

ADI Vertical Pointer:
1. Heading deviations

after pickle
SIGNAL FLOW
BOME
RELEASE
INERTIAL -
NAWS%TIUN GROUND SPEED
PITCH ANGLE
T VERTICAL VELCCITY
-
. AN/APG—128
5 AIR_GAD
3 MODE
a
o
L SLANT RANGE

.y Sy a—
OPTICAL SIGHT
AIR-TD-GROUND MODE
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DIVE TOSS BOMBING MODE (continued)

DIVE-GLIDE MANEUVER

PRESS
BOMB BUTTON

VISUALLY TRACK
TARGET
MOMENTARILY

\ SINGLE, TRIPLE OR ~
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used on the WRCS panel are the drag coefficient control
and if required, the release advance control in tultiple
weapen release sttuations.

NOTE

Using a radar range greater than 10 mile is not
recommended since the position of the ground
return line sometimes causes inadvertent side
lobe lockon.

After the target area has been visually identified, the pilot
begins the dive. The slant range ard roli-in altitude is
normaily about 20 percent greater than the direct delivery
to allow time to acquire radar lockon. Target tracking is
not required prior to radar lockon; the objective is to
maneuver the aircraft and obtain a strong ground return
on the radar scope. Lockon must be acquired prior to
actuating the bomb button.

NOTE

Refer to Fire Contrel System Air-To-Ground
operations, this section.

With a valid lockon, the pilet maneuvers the aireraft so
that the pipper stabilizes on the target with a wings level
indication on the roll tabs, This indication ensures that
wind drift has been cancelled by an appropriate amount of
crab. The drift stabilized pipper indicates the aircraft
greund track when wings are level. Wind effect on the
bomb after release may be corrected by moving the ground
track into the wind. When the pipper is on target (or on the
upwind aim point), the pilot presses the bomb butten to
insert radar range to target into the WRCS computer.
With the bomb button held, the pilot begins desired
delivery maneuver while maintaining a wings-level
ground track projected through the target. Once the radar
range input is established in the computer, it is no longer
necessary to maintain radar lockon. The range input is
resolved with the INS inputs (figure 1-52) to continuously
establish the position of the airplane with respect to the
target. The release signal is generated when the bomb
{computer trajectory) intersects the target.

NOTE

@ The crab indicated by a drift stabilized sight
should correspond to the drift angle read from the
HBI heading and course window. For example:
with a 2° crab while holding a steady heading, the
sight should jump 35 mils when the sight mode
knob is moved from CAGE to A/G.

@ I INS drift input is in error, the pilot may select
CAGE on the sight mode knob and request the
WSO to select DRIFT OUT on the stab switch on
the control monitor panel. DRIFT QUT is
necessary to keep the pipper and radar antenna
aligned.

In the dive toss maneuver, the airplane is continuously
rotated until release occurs. In dive—glide, the dive angle
is simply reduced and stabilized at some lesser amount.
The dive angle should be decreased at least 5° for initial
dive angles of 45° or more, and decreased at least 10° for
initial dive angles of less than 45°, In any case, the airplane
cannot rotate beyond a positive 10° without exceeding
WRCS  limitations: (WRCS operating limitations are
B provided in section IV, TO 1F-4C-34-1-2). In the
dive-level maneuver, the initial dive angle is increased
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and the airplane is flown to a point where a level delivery
approach, and subsequent weapon release is completed.

In situations where multiple weapons are released at set
intervals (as shown in the dive-level illustration), the
release advance control is set to apply the necessary lead
time to the release signal. Otherwise, the first release
signal would be generated for & hit at target center.

DIVE LAYDOWN

The dive-laydown bhombing mode (figure 1-53} is
essentially the same as the dive toss mode (dive-leve]
maneuver) with the following exceptions.

a. The dive laydown bombing mode is used primarily
for the delivery of high drag weapons (MK 82, Snakeye,
etc.) where bomb range is relatively insensitive to
deviations from the preplanned release parameters.

b. The bomb range is manually set in the release range
control on the WRCS panel; the drag coefficient control is
not used.

¢. The pilot must fly the planned released true airspeed
{or ground speed} and the plananed release height above
target that will preduce the bomb range set in the release
range control. Although the release advance function is
available, there should be little use for the control.

The dive-laydown bombing mede is selected by placing the
delivery mode knob to DL and positioning the weapon
selector knob to either RKTS & DISP (for dispensers only)
or BOMBS. The only controls used on the WRCS panel are
the release range control and if required, the release
advance control. The value placed on the release range
control is the horizontal bomb range for a given release
altitude AGL and release true airspeed obtained from the
bombing tables.

The initial portion or target tracking phase of the delivery
is identical to the dive toss bombing mode, pressing the
bamb button establishes, the radar slant range and
enables the INS groundspeed and pitch inputs to the
WRCS computer. These inputs are necessary to compute
the horizontal range to the target with respect to the
initial range established at pickle. When the aircraft
reaches the range set in the release range control, the
WRCS automatically supplies a release signal to the
weapons release circuits.

LEVEL DELIVERY CONSIDERATIONS

The level delivery is simply an extension or a special case
of low angle dive bombing where the dive angle is zero. The
delivery is used in situations where the aircrew wishes to
release close to the target and at the lower delivery
altitudes. Using the DIRECT or WRCS level modes, the
pilot may release weapons for a single point target or
release multiple weapons at a planned interval to cover an
area target (figure 1-54). Gun and rocket munitions are
normally not used during a level delivery unless the target
has adequate vertical definition. The approach to the
target is performed at a constant altitude with wings level,
and at a stabilized airspeed. After homb release, the
aircraft may continue the approach course and speed or



perform the required evasive maneuver. The most
sensitive parameters that affect bombing accuracy are the
release altitude above target and pitch attitude.

HIGH/LOW DRAG WEAPONS, LEVEL DELIVERY

The high drag versions of GP bombs and CBU dispensers
and the fire bomb weapons afford the best low
altitude/close-in release capabilities. Some of these
munitions can be delivered at altitudes of 50 and 100 feet.
However, when weapon and fuze functioning time periods,
terrain avoidance or frag envelope data must be observed,
the release altitudes must be increased accordingly.
Therefore a rather wide range of release altitudes are
provided in the level delivery ballistics tables, especially
for stores such as leaflet and flare dispensers.

TO 1F-4E-34-1-1

WARNING

When missions involve the high/low drag
selectivity option of Mi117R or MK 82 Snakeye
bombg, the warnings and notes listed in
TO 1F4C-34-1-2 for those weapons must be
carefully observed.

For missions involving a given number of high drag
weapons released in train (fgure 1-54), the pattern length
is a function of the number of weapons released, the
interval setting and the aircraft velocity. *The sight
depression values are based on the distance between an
impact point in the center of the pattern and the release
point of the first weapon. This distributes the pattern
evenly along the desired target ares.
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DIVE LAYDOWN DELIVERY

SIGHT RETICLE:

1. Drift Stabilized aof RBL
2. Roll Deviations
RADAR Mode;

1. A/G

2. 5 ar 10- Mile Range
WRCS Manual Inputs:

1. Release Range

2. wRelease Advance
NS Suvpplies:

1, Groundspeed

2, Pitch Angle

3, Vertical Velocity

«To2

VISUALLY TRACK TARGET MOMENTARiy

PRESS AND
HOLD BOMB
BUTTON

GROUND TRACK THROUGH TARGET

-

!/ CBUY PATTERN
4

LLEYEL APFROACH
\— AT PREPLANNED ALTITUDE
AUTOMATIC { AGLY AND ALRSPEED
BOMB
RELEASE

4E-34-1—1-,44E)

WARNING

For live weapons, do not fly over or near burst

area after detonation until ali fragments are on the
ground because aircraft damage can result from fly-
ing debris, Consult Maximum Fragmentation En-
velopes, TO 1F-4C-34-1-2, Duting leve] delivery
training missions, at least 20-seconds spacing be-
tween aircralt must be observed when inert or sand
filled bombs are released, Observing the 20-second
spacing prevents a bomb-to-aircraft collision in the
event a homb releases low drag and ricochets into
the air after impact.

The level of delivery of low drag bombs that are fuzed to
detonate at impact normally involves the release of only
a single weapon. The minimum release altitudes can be as
low as 500 feet, provided a climbing military power escape
maneuver is flown immediately after release. The escape
tables list those weapons that are frag—critical and shows
the minimal release altitudes and required escape
conditions for each. If release altitudes are increased as
the level escape tables show, multiple low drag weapons
can be released at set intervals using a level escape.
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LAYDOWN DELIVERY

The LAYDOWN selection on the delivery mode knob
provides the automatic, compuier release of bomb or
dispenser munitions in the low altitude laydewn
environment, In this mode, the depressed optical sight (or
an IP) is used to establish the target range input. The
equipment used and the required parameters are shown in
figure 1-55.

During mission planning, a desirable sight depression
angle for the planned release altitude and target range is
chosen from the sight depression chart. A correction for
angle of attack is not necessary. The resulting range from
the aircraft to target is established and entered in the
target range control (placarded ALT RANGE) on the
WRCS panel. (The light under the ALT RANGE placard
will illuminate when LAYDOWN is selected.) The
horizontal bomb range for the selected release altitude and
airspeed is obtained from the bombing table and entered .
in the release range control on the WRCS panel. For the

CBU delivery or a ripple release, one-half of the pattern
length may be added to the value placed in the range ...~
control; placing the center of impact on-target.

The approach to the target is flown at the planned altitude
above target and planned true airspeed (or ground-speed

that produces the established bomb range). When the "—
pipper LOS is on-target, the bomb button is pressed and

All data on pages 1—125 thru 1—126 deleted.
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“LAYDOWN DELIVERY

QPTICAL SIGHT:
1. Drift gnd Pitch Stabilized
2. Manua! Reticle depression
3, Head-up roll deviatien
INS Supplies:
1. Groundspeed
2, Sight pitch/rell
WRCS Manua! Inputs:
T. Torget Range
2. Release Range
3. Release Advance

An IP may be used to establish the
target range if the optical sight is not used.

APPROACH AT PREPLANNED
ALTITUDE AGL AND
AIRSPEED

AUTOMATIC BOMB
RELEASE

PRESS AND
HOLD BOMB RELEASE
BUTTON

SIGHT DEPRESSION {FRL)

-

TARGET RANGE -
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Figure 1-55

held until bomb release, When the bomb button is pressed,
the target range and INS ground speed are established for
the computer. The computer then continually calculaies
the airplane distance traveled from the target range point,
When the airplane has traveled the target range distance
minus the release range distance, the release signal is
generated.

OFFSET BOMB DELIVERY

The offset bomb mode provides an all weather (blind
bombing), high and low altitude, level bombing capability.
The automatic bombing mode uses the complete
navigational facilities of the WRCS, the INS, and the radar
set in both visual (VFR) or nonvisual (IFR) flight
environments. The offset bomb mode is selecfed hy

placing the delivery mode knobto OFFSET and
positioning the weapon select knob to either BOMES

or RKTS & DISP (for dispensers only), The INS must

be operational for all WRCS modes.

IDENTIFICATION POINT, RADAR OR VISUAL

In visual delivery situations, the aircrew must locate a
visual IP (VIP) and fly directly over the VIP to establish
an aircraft position fix with respect to the target. If the
radar is not used, the VIP can be approached from any
direction. The VIP must be selected at a distance from

target that is within the limits of the target distance
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counters on the computer control panel. The square (IP
selection) area in figure 1-56 shows the limits and
demonstrates how the target distance values (from IP) are
obtained.

In an IFR delivery situation, the same distance constraints
apply to the selection of a radar IP (RIP). However, the RIP
must be radar definable. In this case, the radar set and
cursor controls are used to establish the aircraft fix with
respect to the target. The aircraft need not be flown
directly over the RIP; the RIP may be offset an amount
equal to the radar range selection. The selected radar
range then, generally defines an approach corridor with
respect to the selected RIP. This is also true of the VIP
situation if the radar is to be used to initially locate the IP
area.

Between the two IP methods (VIP or RIP), the visual
situation is expected to be the most accurate. This is due
to the inherent ranging tolerance error of the radar, and
any cursor position error in establishing the exact location
of the RIP with respect to the aircraft. Other factors
affecting accuracy, and which the aircrew can control to
some degree, are stated as follows:

a. Choose an IP as close to the target as possible so that
navigation time and distances (after target insert} are as
small as possible,

b. Try to approach the [P and target area so that after
target insert, minimal maneuvering is reguired to get
on-track to the target.

‘IP e .
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EXAMPLE:

TQ ESTABLISH THE TARGET COUNTER
SETTING: THE TARGET IS LOCATED
__ _FEETNORS ANO____ FEET
EORWOF THE RIP.
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Figure 1-56

With a VIP or RIP procedure, the distance counters are set,
with a value that represents target position with respect
to the IP, and not the converse. For example, the target is
located a number of feet north or south of the IP, and the
target is located a number of feet east or west of the IP.
When the target presents an identifiable radar return and
is used as the RIP, the target range readout controls must
be set to zero, and the target altitude (instead of IP
altitude) must be set in the ALT RANGE readout control.

i e s s e e g e

$ cauTioN 3

When a value is inserted on the target alt range
counter other than (00, do not select the target
find or offset bomb mode unless {a) the aircratft
altitude MSL is greater than the value {times 100)

or (b) the aircrew is performing the target
find/offset bomb BIT check as presented in
section 1I. This is necessary to prevent possibie
damage to the pitch serve in the WRCS computer,

In terrain situations where the known radar TP is actually
higher than the required approach altitude, the aircrew
can avoid (through correct planning) any equipment
damage mentioned in the caution above Using the
following method, the mission planner determines a
reciprocal altitude/range counter setfing with respect to
the planned approach altitude.

a. Determine the approach altitude above MSL.

b. Determine the difference between approach altitude
and the (higher) radar IP altitude (MSL}.

¢. Subtract the value of step (h) from the approach
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altitude of step (a); place this amount on the ALT RANGE
counter. This establishes an IP altitude and position which
is as much below approach as the actual IP aititude is
above approach, and the radar range to either point is the
sare.

d. During the mission, the pilet must fly the planned
approach altitude during freeze and target insert
operations to assure that correct range data is available
for the computer,

The navigation portion of the offset bomb problem is
accomplished through the INS inputs, the manual inputs
through the computer control panel, radar range, (RIP
methed), and by WSO manipulations of the cursor control
panel. The INS supplies the following vector inputs to the
computer.

Aireraft groundspeed.

The velocity vectors: north-south, east-west.
Aircraft altitude MSL (standard day).
Ground track.

Aircraft heading,

®pp

The computer uses these signals in conjunction with the
MAP-PPI radar and the inputs from the cursor control
panel to generate the following signals and displays:

a. The target tracking position of the range cursor and
the offset cursor displayed on both radar scopes.

b. Horizontal ground range to the target is displayed on
the HSI and BDHI instruments if the respective mode
selector switches are in NAV COMP.

c. Steering angle of the target is displayed on the HSL,
BDHI, ADI instruments, and the optical sight.

d. The bomb release signal is generated and routed to
the weapons release circuit to release the bomb.

Figure 1-57 sheet 1 shows the radar offset bomb method
using an RIP, and the required inputs from other avionics
sets. Figure 1-57 sheet 2 shows the visual IP method and
again, the required inputs from other avionics are listed.

OFFSET RADAR IP

When using a radar IP, the offset bomb run beging when
the RIP is identified on the scope. The WSO positions the
range cursor below the RIP return by moving the
along—track control on the cursor control panel. The
cross-track cursor contrel is used to position the offset
cursor over the RIP radar return. When the RIP return
reaches the intersection of the cursors, the WSO presses
the freeze button. Pressing the freeze button adds the INS
drift and ground speed inputs to start cursor automatic
RIP tracking. After final refinement over the RIP, the
WSO presses the target insert button. This adds the target
offset distances entered on the WRCS panel, starts cursor
automatic target tracking, and provides steering and DME
to the target. The cursor controls can be operated any time
prior to target insert to update (touch-up) their position
over the RIP. If the target can be defined on the radar
scope, the cursor controls can be operated after target
insert to update on the target provided the RIP altitude is
nearly the same as the target altitude. When there is a
difference between the RIP and target altitude, the target
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pressure altitude {or target elevation MSL) should be
placed in the ALT RANGE readout control prior to
updating on the target.

If the mission becomes visual and the pilot establishes
visual contact with the RIP, then the aircrew may
{ransition to the VIP method. The WSO presses the reset
button, and when the aircraft is directly over the RIP, the
freeze and target insert controls are pressed
simultaneously to resume target tracking.

After target insert, the drift stabilized MAP-PPI radar
display can be used as the primary steering instrument by
flying to center the offset cursor at the ZERQO azimuth
position. Also, after target insert, the radar should be
switched to a minimum range to further increase hombing
accuracy. (Before using the scope display as the primary
steering instrument, the aircrew must establish the ZERO
azimuth position of the offset cursor by performing the
WRCS BIT check.)

The final portion of the bomb run is performed at the
Planned release speed altitude above target AGL. The
releage altitude is normally between 50 to 1000 feet;
however, the release altitude can be as high as 50,000 feet
if the bomb range does not exceed the release range
control setting on the WRCS panel (X10 or X100} The
bomb button must be pressed before the aircraft reaches
the release range. The bomb button can be released and
pressed again (prior to bomb release) without aborting the
offset bomb run. The computer applies the bomb release
signal when the distance to the target, minus the bomb
release range equals zero, Steering information to the
target continues to be supplied after release. Another run
on the same target can be accomplished by flying the
steering instruments and pressing the homb button prior
to the bomb release point. However, this method increases
the navigation range which correspondingly decreases
bombing accuracy.

WARNING

If the bomb button is pressed (and held) after the
bomb release range is passed, the bomb will
release at a point beyond the target equal to the
preset bomb range.

VISUAL IP

The VIP methed is procedurally the same as the RIP
method as previously described. The aircrew must visually
acquire and fly directly over the IP, and the freeze and
target insert button are pressed simultanecusty at that
point. The radar and cursors may be used optionally to
provide an additional steering device, particularly if the IP
and target are several miles apart, The VIP method is
illustrated in figure 1-58 sheet 2.

—r



TARGET FIND MODE

With TGT FIND selected, all operating procedures and
steering displays described for offset bomb are identical,
The aircrew mayv employ either a radar or visual IP
method, or a combination of the twa. The difference is that

TO 1F-4E-34-1-1

a bomb release signal cannot be generated, and therefore,
a release range value need not be established. The W50
may operate the target find mode exclusively from the
rear cockpit by selecting target find ITOLD an the weapon
delivery panel; the delivery mode knob in the front cockpit
may remain off,

Change 4 1-130A/(1-130B blank)
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OFFSET BOMB MODE AND TARGET FIND

THE TARGET 15 EAST

TO 1F-4E~34-1-1

? OF THE RIP.
TARGET IS . . S ripcet
WORTH QF
WITH RADAR IP oRmer |
B P [T AUTOMATIC
NOTES y BOMB
. RELEASE
If the bomb button is aressed {ond held ) ufter the bamb PCINT

release point the bomb will not release unti! the aircraft

has passed the target.

an
COURSE

* TIOPRESS BOME BUTTON
UMNTIL RELEASE

If the bomb button is released,

it can be pressed again.

- / TARGET
INSERT (1> OFFSET BOMBING MODE ONLY
FREEZE
,’— PPSETECTiON  MAP - PPIMODE
“ Optical Sight: Cursor Control Panel

WSO Detects BIP

WSO Places Cursers
Cwver the RIP and
Presses the Freeza
Button,

1. Caged Zero® Azimuth. 5. Freeze Signal.
Return on Radar 2. Reticle Depressed to the &. Target Insert Signel.
Scope Radar Boresight Line, 7. Cross Track Signal.
RADAR Mode; 8. Aleng Track Signal,
1. MAP-FPI, ?. Reset Signal,
2. Al Range, INS Supplies:
WRCS Manwal inpuis: 1. Ground Speed.
WRCS Parel, 2. Altitude MSL,
3
4
5
)

OFFSET
CUROR

W3O presses Targef
Insert Button. AC
Receives Range and
Steering Display and
Maneuvers to Target,

Z. 1P Altitude MSL,
3. Relecse Advarnce .

1. Target N=-5E-W Distance.

4. Rel. Ronge {X10 or X100}

. Ground Track,

. True Heading,

. Alrcraft Velocity East.
. Alreraft Velocity North,

ADI SIGHT

HSi BOHI

Maneyver Toward the
indicator ard Arrive on
Course to the Target.
NQTE: The Optical
Sight is not Drift Stabi-
lized., PPl display

is Drift Srabilized.

T

/
(

-

NS

Figure 1-57 {Sheet 1 of 2)
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OFFSET BOMB MODE & TGT FIND (Continued)

Optical Sight:
1. Reticle caged to the

Radar Boresight Line. o 4
W+E

RADAR Mode WITH VISUAL IP $ (1> AUTOMATIC

1. Not Required l BOMB RELEASE

WRCS Manval Inputs:
WRCS Ponel
1. Target N-S/E-W Distance
2, Release Advance.
3. Rel.Range (X 10 or X 100). PRESS FREEZE AND

TARGET INSERT
BUTTON

VISUAL IP

I PRESS BOMSB
BUTTON

Curser Control Panel
4. Freeze Signal.
5. Target Insert Signal,
6. Reset Signol.

INS Supplies:
1. Ground Speed. ‘y
2. Altitude MSL.
3. Ground Track, [f > OFFSET BOMBING MODE ONLY
4, True Heading. .

5. Aircroft Velocity East,
4. Aircroft Velocity North.

ADj SIGHT HSI BDHI

1| ) ¢
Press Freeze and Target Insert <
Button when Aircroft is ever &

IP, Steering Informotion is
Disp|oyed,

Maneuver Toward the Indicator

and Arrive on Course to the [ .
Target. Note: The Optical

Sight is nof Drifi Stobilized,

NOTE

When over the target, the roll tabs
rotate and the distance counters begin
increasing in value displayed.

*

4E_241—i—(42-2} g

Figure 1-57 (Sheet 2 of 2)
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WARNING

[ | In Pave Spike aircraft, weapon release is possible

in the target find mode. Therefore, no practice
bomb runs will be accomplished in the target find
mode with the master arm switch in ARM and
aircraft stations selected, Refer to
Electro-Optical Target Designator System
AN/ASQ-153(V)-3, this section.

The target find mode may be used as an aid to update the
navigation computer using the radar or visual IP method.
Set the north/south and east/west target distance
counters for any convenient target with reference to an IP.
The target is the location where INS updating occurs,
Position the update switch to SET and dial the latitude
and longitude coordinates of the same target in the
navigation computer control panel. The cursor controls (ar
visual flyover) procedure may be used to establish a
computer fix on the IP. The freeze and target insert
operations are completed and the pilot maneuvers toward
the target. As the aircraft approaches the target, place and
hold the INS update switch in the FIX position. When the
BDHI DME reads zero and the bearing needle swings
through 90", release the update switch to the normal
position,

STEERING INSTRUMENTS, OFFSET BOMB AND
TARGET FIND

The steering devices available to the pilot are shown
throughout figure 1-58. The specific functions of the BDHI
and HS] instruments are shown on sheet 1. A sample
steering presentation involving the ADI instrument is
provided on sheet 2. The optical sight roll tabs provide a
head-up display of the same data presented on the ADI
vertical pointer.

NOTE

ADI steering is disabled if the weapon selector
knob is on AGM-45.

LOFT BOMBING

The purpose of loft bombing (figure 1-59) is to provide a
release capability of multiple GP bombs with a minimum
of aircraft exposure time to ground fire and without a
target fly—over.

The delivery must be planned against targets of known
location so that all approach distances can be determined.
With a given number of bombs, the impact pattern data
and the pullup-to-target range is obtained using data
from the ballistics tables. The range of the first and last
bombs establishes the pattern length and spread, and also
establishes the distance from target where pullup begins.
Then using target maps, the pilot must select an IP at or
relatively ciose to the pullup range. This establishes the
approach true course, and the distance between IP and
pullup for a planned run-in velocity establishes the pullup
timer {T)) setting.

TO 1F4E-34-1-1

During the approach to the IP, the pilot flies to establish
the run-in altitude, course {or crabbed course), and the
constant run-in velocity. The approach velocity is
established with no further throttle changes throughout
the entire maneuver, the maneuver is flown at constant
power from IP to release.

Directly over the 1P, the pilot presses and holds the bomb
button. This initiates T; and the pullup timer begins
countdown. Bomb button power also illuminates the
pullup light, and moves the horizontal and vertical
pointers of the ADI over the center of the sphere. The
vertical pointer indicates yaw/roll flight deviations and
the horizontal pointer shows deviations from 1G flight.
The movement of the pointers indicates that the ARBCS
has properly switched into the LOFT bombing function. At
the end of the total time interval, pullup voltage is applied
to the tene generator producing a continuous audible tone
and the pullup light goes OFF. These are direct indications
to begin pullup and the pilot begins rotation into the
pullup maneuver. As the timer circuits close, voltage is
applied to one side of the low and high angle release
switches, which are not yet energized. Relays in the flight
director bombing computer are energized to start the G
programer. The ADI horizontal pointer now indicates G
error hased on 4G obtained in 2 seconds; the horizontal
pointer deflects upward unless the pilot begins pullup.

When the aircraft reaches the preset pitch attitude, the
release switch closes and the power, previously applied at
pullup, becomes the release signal. As release voltage is
applied, the fone generator is deenergized, and voltage is
removed from the timer {o reset the timer and allow the
pullup light to illuminate. Bombs are released until the
stations selected are empty or until the bomb button is
released,

When the pilot releases the bomb button, all bombing
voltage is removed and the ADI horizontsl pointer returns
to the selected nav mode functions, and the pullup light
goes OFF.

NOTE

During the LOFT mede, once the bomb button is
pressed, it must remain pressed until final bomb
release, If the bomb button is released before the
first bomb is released, a lockout relay is energized
and the run cannot be continued by pressing the
bomb button. To overcome the relay, the delivery
mode knob must be positioned out of the LOFT
function and then returned to LOFT.

The LADD bombing mede can be used to perform the loft
bomb delivery. This is accomplished by selecting the
LADD mode on the delivery mode knob and setting the
pullup-to-release time (from the bombing tables) on the
release timer. The release signal is generated by the
release timer. The horizontal needle on the ADI sphere
will program 3.5G in 1.5 seconds (not 4G in 2 seconds as
for the loft mode} until approximately 38° pitch attitude is
achieved. Therefore, the ADI cannot be used above 38
when the LADD mode is used to accomplish the loft
delivery; the aircraft accelerometer must be used to
maintain pullup acceleration after the 38 point.
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OFFSET BOMB & TARGET FIND MODES

HSI INDICATIONS |

FRONT COCKPIT

Il Bearing Pointer: Indicates the magnetic bearing
to the target as computed by the WRCS com-~
puter and controlled by the NS/EW target dis-
tance counter,

Heading Marker: Indicates the magnetic head-

ing {o the target as computed by the nav com-

puter and controlled by NS/EW target distance
counter.

Course Arrow: Indicates the magnetic course

of the aireraft (ground track), computed by the

nav computer; same zs Course Window.

Range Indicator: Indicates the horizontal dis-

tance (not slant range} to thé target in nautical

miles,

Course Window: Same as Course Arrow,

™

>

TGT Mode Light: Illuminates when the Target
Ingert button is pushed on (if the instrument
lights are ON),

Lubber Line: Indicates the magnetic heading of
the aircraft.

N

NOTE

When the aircraft is on magnetic course
to the target, the Bearing Pointer and
the Course Arrow are aligned,and the
Heading Marker is alighed with the top of
the Lubber Line.

n Ng, 1 Needle:

(N]

BDHI INDICATIONS

AFT COCKPIT

Same as the Bearing Pointer
on HSI,

NA

No. 2 Needle:
the HSI,

Same as the Course Arrow on

Range Indicator: Same as the Range Indicator
on the HSL,

NA

NA

Top Index: Same as the top Lubber Line on
the HSL

NOTE

When the aircraft is on the magnetic
course (o the target, the No. 1 Needle is
aligned with the No, 2 Needle.

o~ 3411 -149=-131

Figure 1-588 (Sheet 1 of 2)
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OFFSET BOMB & TARGET FIND MODES (Continued

ADI STERRING |

" BANK ANGLE IS DECREASED
5 T0 KEEP NEEDLE CENTERED

REDUCE BANK ANGLE TO .
MAKE AN ASYMTOTIC APPROACH

-
N X

 TARGET

QFFSET BOMB MODE:
PRESS AND HOLD BOMB
BUTTON (SEE NOTE)

“|The ADI will provide steering intormation until enother

“ldelivery mode is selected or the rese! button is pressed.

- PROPER BANK ANGLE ESTABLISHED
- (UP TO APPROXIMAT ELY 30 DEGREES -
.t OF BANK)

AE—3A—1 =t (48]

Figure 1-58 (Sheet 2 of 2)
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LOFT BOMBING

&

L N T W W 1

PULLUP TIMER (T1}

- RANGE — ist BOMB |

TGT AREA ——

P SETTING PULLUP

1. PRESSBOMB BUTTON:
A Ty STARTS
B. PULLUP LIGHT — ON
C. ADIPOINTERS SWITCH TD ARBCS

2. T1 RUN=-CUT:
A, BEGIN AD| PULLUP SCHEBULE
8 TONE-OM
C. PULLUP/RETICLE LIGHTS-OFF

RANGE — LAST BOMB =

3. RELEASE STARTS:
A PULLUPAND RETICLE LIGHTS-ON
8. TONE ~ OFF

4. AFTER LAST BOMB, BUMB BUTTON — RELEASE:
A PULLUP LIGHT — OFF
_ B INITIATE RECOVERY MANEUVER
AE-34—1-1- (50}

Figure 1-59

WRCS/LABS DELIVERY

" The weapon delivery panel provides the capability of
selecting and using the navigational functions of the
target find mode while flying any one of the available
LABES deliveries. The target find radar or visual IP
methods may be used as the situation requires. In this
case, the WRCS system is being used to deliver an ARBCS
activate signal at the proper range from target and along
any ground track projected directly through the target.
With the activate signal, the ARBCS is placed in operation
and target find steering is available before and after the
activate point. In the example maneuver shown here
(figure 1-60) the LADD/target find mode is considered
using and offset IP.

The pilot selects TIMED LADD, and energizes the
appropriate release and arming switches for the type of
weapon abeard. The flight director instruments are placed
in the nav. comp. operating mode, and the optical sight is
operated in the A/G mode. On the weapon delivery panel,
the WS0 must select HOLD on the target find switch; the
HOLD position selects the WRCS target find mode of
operation.

The WRCS computer control panel is set as it normally
would be for offset bomb operations. The only difference is
that the release range (Rg) counfer must be set with a
number representing range from puliup to burst, which is
quoted in the appropriate LADD ballistics table, Assume
that the ballistics table range (Rp) is quoted at 14,000 feet.
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This is the range at which the WRCS system delivers a
signal activating the LADD system. The aircrew should
allow for a small amount of tead time at pullup. The lead
time compensates for any delay in reaction time, and
allows time for the AN/AJB-7 to activate into the LADD
mode. A feasible lead interval is 1 second, which is placed
on the pullup timer (T, interval, figure 1-60). Therefore,
the Ry setting on the WRCS control panel is

Rg = By + V4 (169 Ty

where:

Rp is the bombing table range;
V4 is approach velocity in knots;
Ty is the desired lead time.

For a 1.0 second T interval and 550 KTAS approach, the
Ry setting would be 14,900 feet. In the Ry counter, the
WSO would place 149 on the dial and energize the range
switch to (X100) on the weapon delivery panel. The WSO
sets the Ty interval on the release timer.

NOTE

@ The selection of 1.0 second for a lead interval is
only intended as an example here. Whatever the
setting is, it should be as small as possible since
chances of distance error at the pullup peint are
increased with longer T, intervals. Also, the
activate tone is triggered at the activate point,
regardless of the value placed on the pullup
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WRCS/LADD DELIVERY

PLAN VIEW

TIMED

D—’:\}} I oL RELEASE
st AC{T'%TE I
{ SIDE VIEW L
| | | '
/ » .
= A 1 / ; TN
[ i RR -t TGT
A_A A

(1) POSITION UPDATE

1. WSO positions WRCS cursors over [P and
presses FRZ control.

2. WSO presses TGT INS control, steering
displayed on HSI, ADI, reticle, and BDHI.AC
steers fo null azimuth indicators.

3. WSO selects ACTIVATE after cursors and steer-
ing devices complefe tronsition to target,

(2) AJB-7 ACTIVATION (Rg)
1. Activote tone sounds (0.36 sec. beep) and N
time starts. (T} =1.0sec. lesd-in time,)

2. ADI pointers centered.
3. Pullup light on.
4. AC starts pullup.

NOTES
® Bomb button signal may be delivered anytime
during Ty +T5.
& Al| other steering insfruments (except ADI)
continue WRCS steering.

AT Ty =0, pullup light off.
Reticle light off.

Steady tone on.

Tp time starfs,

ok o b —

ADI pointers:
Horizontal - LADD acceleration flight path.
Vertical - yaw /roll error.
&. Bomb button signal must be delivered before
Ty = 0.
(¢) reLease
1. AT T2 =0, release occurs.
2, Pullup and reticle light on.
3. Tone off.
4. ADI vertical pointer out of view,
(3) RELEASE BOMB BUTTON
1. Pullup tight off.
ADI vertical pointer-WRCS steering.
AD! Horizontat pointer out of view
WRCS Steering continues, inffiate
MNeuver recovery.

-SR]

4E—34-1-1 (81la

Figure 1-60
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timer. The tone may be used both as an activate
signal and a pullup warning signal only if the
pullup timer is set on a low value. Pinally, if T}
is set to zero, the 0.38 second activate tone occurs
directly at the pullup point.

@ With the range switch on (X100}, the (X10) factor
on the release range counter has no meaning. The
range switch is also functional in any WRCS
mode that requires an Ry setting.

@ For the WRCS/LABS modes, any release advance
(Ra) setting on the WRCS panel advances the
activate point by the amount set into the counter.
Normally, the counter should be set on zero.
However, an Ry setting may be used to apply a
tailwind correction or to apply a reaction time
correction during the TGT FIND/DIRECT mode.

As figure 1-60 indicates, the pilot approaches the target
area using normal target find (or offset bomb) procedures.
The aircrew may select the target as the IP, uge an offset
IP, or a visual IP fly-over procedure may be used
depending on the nature of the target and weather
conditions. Once the target insert function is performed,
the WSO places the activate switch to ON. Note that if the
activate switch is placed ON before target insert, the
LADD system could energize prematurely, (At target
insert, the WRCS range servos position out to the aircraft
range from target. If the servos pass through the Rg
setting, the AN/AJB-7 system could activate at that
instant.)

When the aircraft reaches the AN/AJB-7 activation
range (14,900 feet in this case), a signal from the WRCS
triggers the activate tone and starts the pullup time (T}).
At this point, the ADI needles switch into the AJB-7 mode,
but the remaining steering devices continue indicating
target find steering. The activate tone lasts about 1/3
second, which means that the pilot has about 2/3 second
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remaining to react and begin pullup as the Tg interval
(release timer) begins,

The bomb butten may be pressed anytime during (Tq + T
o) intervai; AN/AJB-7T activation occurs automatically
and independently of the bomb button when reaching the
set Rp range. However, if the pickle signal is delivered
before reaching the activation range, the AN/AJB-7
sequence will begin immediately. Also, if the pilot
inadvertently releases the bomb button during (T; + Tg)
interval, the signal may be reapplied before T3 run—out
without aborting the run. The lock-out relays are
bypassed in the WRCS/AJB-7 medes.

NOTE

The 1/3-second activate tone mentioned here is
available only in the WRCS/LABS delivery
modes. If the AGM—45 is to be delivered using the
WRCS/LOFT mode, the pullup activate tone is
not available.

The pullup-to-release portion of the LADD maneuver is
flown as figure 1-60 indicates. Aircrews may easily equate
these procedures to any other LABS maneuver. With a
LOFT or O/S mode selected for example, release occurs
through the AN/AJB-7 gyro rather than the release

timer. The Ry counter is set as a function of the desired
pullup distance from target, which would be nearly zero in
an 0/8 mode and conceivably as much as 30,000 feet in a
LOFT mode. Alse, with the Ry counter set for a known
bomb range, the pilot can select DIRECT and apply the
release signal when the activate tone sounds. In this case,
the aircrew has a DIRECT/TGT FIND release mode,

After bomb release, the WRCS target find mode continues
1o function and the pilot may reattack, provided that the
navigation range of the WRCS is not exceeded (30 nautical
miles). Otherwise, the system is completely recycled by
placing the activate switch to NORM and by pressing the
reset button on the cursor control panel. The AN/AJB-7
system recycles automatically at bomb release.

All data on pages 1-139 thru 1-140 including figure 1-61 deleted.



AGM-65 DELIVERY

The AGM-65A and -65B are TV guided (AGM-65D i5 IR
guided), rocket-propelled air-to-surface missiles. Primary
targets are tanks, armored personnel carriers, field fortifi-
cations, reinforced buildings etc., which the aircrew must

e
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visually acquire before proceeding with missile launch prep-
arations. In all cases, missile video acquisition must be
accomplished prior to missile launch. With all cockpit con-
trols properly set, the television display in both cockpits
shows a TV picture which is provided by the television
camera in the weapons. The missile system is employed
only on DSCG aircraft.

Change 18 1-140A/(1-140B blank)
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AGM-65 DELIVERY

| | DSCG AIRCRAFT (AGM-65A DISPLAY SHOWN])

PRESS/RELEASE TRIGGER TD
OBTAIN MISSILE VIDEO, GATE
CROSS HAIRS, AND TO ALIGN TV
CAMERA ALONG MISSILE BST
LINE.

DIVE THE AIRCRAFT TD
FOSITION THE GFTICAL
SIGHT PIPPER ON TARGET.
THE TRACKING GATE

Q APPROXIMATELY COINCIDES
WITH PIPPER (45 MIL} POSITION

e s

PRESS AND HOLD ARR BUTTON, AND

USE SEEKER HEAD CONTROL T POSITION
TARGET IN THE GATE. INITIATE LOCKON
BY RELEASING ARR BUTTORN.

i Y
LAUNCH MISSILE BY PRESSING ROME
BUTTON AND INITIATE RECOVERY. —
S \ [

s ™ e =

S NEAR IMPAGT, THE WEAPON
""" CONTINUES T0 TRACK THE
“.. [CENTER OF THE TARGET,

foaE-34 19 (BmC

Figure 1-62
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I Three missiles are suspended from each LATU-88/A,
-88A/A launcher, which is suspended from the inboard ar-
mament pylons,

With all controls properly set, pressing and releasing either
trigger removes (jettisons) the protective dome cover on the
first missile, mechanically uncages the seeker head, and
electrically aligns the seeker head to the missile boresight
{approximately 10 mils below RBL), The tracking gates
appear on the video display. With the seeker aligned, the
TV display should approximately coincide with the view
which appears in optical sight. (The optical sight is manuai-
ly depressed approximately 45 mils. On individual aireraft,
the sight depression angle will probably vary.} The aircrew
can separately adjust the TV display on each of the radar
scopes for contrast and brightness. Either crewman may
select the tracking mode so that the seeker tracks a black—
on—white target, a white—on—black target, or the switch
may be left in the avtomatic mode. This effects the target
tracking charaeteristics of the missile, but has no effect on
the video display. After a sufficient check of the video is
performed, the missile can be returned to a mechanical eage
condition by deselecting and then reselecting the station;
the scope goes blank and remains in this condition until the
trigger is actuated again.

Operating in a DIRECT delivery mode, the pilot dives the
aircraft to place the optical sight pipper on target (figure
1-62). When the target is identified on the scope video, the
pilol presses and holds the ARR button, The ARR button
enables the seeker head control on the left conscle. Using
the seeker control, the pilol positions the video so that the
target image is centered in the tracking gate. (AGM-65A
and B5B display differences are described in later
paragraphs. Refer to TV Display.) If the target image is too
small, the pilot must close with the target. With the target
centered in the gate, the pilot initiates lockon by releasing
the ARR hutton. If the target fills one-half the tracking
gate area (both ways) and the AGM-65A crosshairs are
steady on target, lockon has occured, The AGM-65B or
AGM-65D has a good lockon if the pointing cross is nol
flashing. The WSO has the same control of the seeker head
by initiating half action and using the antenna hand control
to center the target in the gate, Lockon is accomplished by
releasing the half action, or by initiating full action.

After target lock on is confirmed, the missile is launched
by pressing either bomb button. An approximate
1.0-second time delay occurs between the bomb button
signal and missile launch. During this time, the missiie
internal power supply is activated and the rocket motor is
ignited. The bomb button must be held pressed for
approximately 1.0 second for missile launch. If the bomb
button is pressed for less than 1.0 second (short pickle), the
rocket motor will not ignite and missile video will remain
on the display. I video is still present when an immediate
second depression of the bomb button is made, a successful
launch may result. A second pass should not be atternpted
with a missile that failed to launch (for any reason). After
a missile is successfully launched, the radar scope goes
blank and the next missile on that station is selected.
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LAUNCH SEQUENCE

With both stations selected, all missiles on the left wing
station are launched (outboard to inboard) before the
launch sequence is transferred to the right wing station.
To transfer the release signal to the right station while a
missile is present on the left station, the left inboard
station must be deselected. The missile reject (manual
sequence) switch on the pedestal may be used to deselect
a missile and select the next missile in the release
sequence oun that station. This switch, however, does not
sequence from one wing station to another. In order to
reselect a missile after having been deselected through the
sequence switch, the station select button must be cycled.

It is possible, through contrary to proper procedute, for the
girerew to launch an AGM—65 before the ready light (amber
station ARM light) comes QN since the light circuit is a
timing device only and not a launch interlock, Aectivating
the missile (pressing the trigger} prior to completion of
gyro warmup may result in sever damage to the guidance
unit. If the gyro is not up to speed on activation, the dis-
play will probably jiggle and target identification may be
difficult. This situation is precluded by checking the amber
station ARM light is ON before pressing the trigger, assum-
ing no malfunction of the gnidance or video systems.

AGM-65 CONTROLS

The conirols necessary for missile prelaunch and launch
operations are shown in figure 1-63. As soon as the
aircraft bus system is energized, environmental power is
available to vidicon heaters in all missiles aboard. The
environmental conditioning is continucus with no control
action necessary from the cockpit. When missiles are
stored in cold temperatures (O°F or below), they should
remain with environmental power ON up to 10 minutes
before beginning any missile contrel functions.

Delivery Mode Knob

Only the DIRECT release mode is used for the AGM-65
missile. This places the bomb button directly in the release
relay network, and closes a portion of the station ARM
(amber) light circuit.

Weapon Select Knob

The TV position of the weapon select knob applies power
to the station select circuits and places the {rigger in the TV
weapon network, To get trigger transfer, the CAGE signal
must not be present. Weapon select voltage is also applied
to the TGT/MSL reject switch, In each launcher, the mis-
sile gyro power supplies are energized which initiates seeker
gyro run—up in all missiles aboard. A 3 minute period must
be observed for gyro run—up before video and uncaging
signals are applied. A timer in the launcher signals the
completion of the 3 minute period by closing the station
select ARM (amber) light circuit.
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§ caution 3
2 4

@ Weapon seeker gyro damage can oceur if the
weapon selector TV position is selected during
ground operation.

@ TFailure to allow 3 minutes for the seeker head
gyro to spin up to operating speed (indicated by
amber station ARM light) may result in severe
damage to the guidance unit.

| @ Do not operate the TGM (65A), (65B) (training

missile) in excess of 40 minutes in the TV mode
{weapon select TV or ARM) or in excess of 30
minutes in the full power mode {(video present).
Do not operate the TGM in excess of 15 minutes
during ground oneration (weapon select in TV
mode),

Station Select Buttons

The station select buttans (LI or RI) energize the station
select relays for the missile station to be fired. The station
green light illuminates immediately as the button is
pressed. Squeezing either trigger will now previde weapen
video. With DIRECT selected, the pilot may momentarily
select master ARM and observe the station ARM Llight
illumination indicating the 3-minuie timer has
completed. Even though the missile video may be
energized through the trigger with master arm in SAFE,
the ARM position should be selected momentarily to check
the timer-complete indication of the station ARM light.

Trigger

Prior te squeezing the trigger, the seeker head is mechan-
ically caged with a protective dome covering the seeker
head. With the weapon and the station selected, squeezing
the front or rear trigger removes (jettisons) the protective
dome on the seeker head of the firs{ missile in the release
sequence, electrically aligns the seeker head to missile

boresight (or in DMAS aircraft, aligns seeker to Pave
Tack FLIR LOS if in slave mode} and energizes the
vidicon, Subsequent activation of the trigger realigns
the AGM-85A/B to boresight or changes the AGM-
651 seeker FOV. The optical system of the AGM-65D
migsile possesses a dual field of view capability: wide
and narrow. At activation, the AGM-65D seeker comes
up in wide field of view. Subsequent activations of the
trigger switch will switch the field of view alternately
between wide and narrow. Pressing the trigger switch
while in track mode will cause any AGM-85 missile to
break lock and electrically align to boresight.

TV Display

MSARARAARE"
$ cauTioN
To prevent damage to the radar set control panel,
do not select TV on the DSCG mode knob and the
radar mode knob at the same time, The TV posi-
tion on the radar mode knob is not used, AIM—T7T
missiles detune and cannot be funed when the
tadar mode knob is in TV.

In block 36 (67-343) thru 48 (71-236), the TV display is
energized by placing the scope display select switch (on the
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pedestal panel) to TV (figure 1-83, sheet 1). In the rear
cockpit, placing the DBCG mode select knob to TV
energizes the TV display {figure 1-63, sheet 3).

In block 48 (71-237) and up, the pilot may energize the TV
display by pressing the WPN SEL scope display button (fig-
ure 1-63, sheet 2), These butfons also provide the selec.
tion of TISEO (PREC and SPOT) video, the radar (RDR)
display, or deenergizes the scope (DISPL OFF) completely.
The AUTO button may be pressed to obtain weapon viedo
provided the WSO has a TV display selected. However,
pressing AUTO inhibits pilot eontrol over seeker head
(slew) positioning. In the rear cockpit the TV display is
selected on the sensor select panel, Refer to TO 1F-4E-
34-1-1-2,

AGM-65A and AGM-65B Display

The AGM-65A and AGM-65B are identical in
appearance, flight characteristics, and in warhead
capability. The essential differences are in the apparent
image magnification displayed on the scope in the cockpits
and in electronically generated reference symbology. The
apparent image magnification of the AGM-65B is
approximately twice that of the AGM-65A. The only
reference symbols displayed on the scope by AGM-65A
missiles are vertical and horizontal crosshairs, each a
single white line running through the center of the
display. A gap in the central portion of these lines
delineates the vertical and horizontal boundaries of the
tracking window, The tracking window is defined as that
portion of the displayed video that the missile video
tracker will attempt to lock on and track when given the
appropriate command. With AGM-65B missiles, the
tracking window is delineated by four small white squares
called background gates (figure 1-63, sheet 3). With both
AGM-65A and AGM-65B missiles, the tracking window
will accomodate itself to the apparent size of the target as
range decreases. The AGM-65B displays two additional
scope symbols: a large white square (called the scene
magnification identifier) in the upper left hand corner;
and a white cross (called the gimbal angle indicator, or
pointing cross) which indicates the relative bearing
between the boresight line of the missile and the line of
sight of the missile optics. Due to rounding of the corners
of the missile field-ef~view by the edge of the scope, the
scene magnification identifier may not be displayed in its
entirety.

AGM-65D Infrared Display

The AGM-65D seeker creates a black and white image of
the thermal scene viewed by the missile optics, An object
that is warmer than its surroundings will appear white
against a dark background. AGM-65D video symbology
consists of vertical and horizontal crosshairs, a pointing
cross, narrow field of view (NFOV) markers (four), and
seeker depression markers (three). The function and action
of the crosshairs of the AGM-65D display are identical to
the crosshairs of the AGM-654 display. The function and
action of the pointing cross are identical to the pointing
cross of the AGM-65B display. The NFOV markers are
four L shaped brackets that indicate the portion of the
wide field of view (WFOV) that will be expanded to fill
the display when NFOV is selected. The seeker depression
markers ate short horizontal bars intersecting the lower
limbs of the vertical crosshair. They provide a means of
estimating the angle of depression of the line of sight of



the missile optics. This line of sight is indicated by the
position of the pointing cross above or below the center of
display. The spacing of the bars represents 5 degree incre-
ments in elevation. The AGM-65D symhbology may be dis-
played in either white (target contrast switch in WHT/BLK
position) or black (target contrast switch in RLK/WHT
position).

ARR Button/Action Switch

Pressing and holding the ARR button permits the pilot to
position the seeker head in the missile using the seeker
head control. Releasing the ARR button causes the seeker
head to lockon and track the target, and enables missile
launch. The WSO has the same capability by using the
action switch half-action position and using the hand
contral to position the target image. Lockon is
accomplished by momentarily selecting full action, or by
releasing the half-action position. The ARR button in the
front cockpit takes precedence over the action switch if the
two are activated at the same time.

@ Pointing the guidance unit toward the sun while
operating in the track mode will result in burned
vidicon damage to the guidance unit.

AGM-65D missile seekers are capabie of being
boresighted to the line of sight of an independent
acquisition aid, This may be the gunsight pipper or
another electro-optical system. In aireraft that do
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not have a dedicated boresight switch, the ARR
button is used in a sequential operation with the
AUTO position of the target contrast switch to
accomplish boresighting. This procedure is de-
scribed under target contrast switch operation.

Missile Reject Switch

The reject switch on the pedestal panel is a three position
switch spring loaded to the center (NORM) position. This
is actually a manual sequencing switch used to deselect
Lhe present missile while automatieally selecting the next
missile in the release sequence on that station. To select
the next missile in sequence, the switch is momentarily
positioned to the TGT/MSL REJ position. (The DF REJ
position has no function.) A missile rejected in this manner
may be reselected by momentarily interrupting station
select voltage,

Target Contrast Switch (AGM-65A and AGM-65B)

The target contrast switch effects the target tracking
characteristics of the missile, but has no effect on the scope
video. The WHT/BLK position causes the missile to track
a light target against a dark background. The BLK/WHT
causes the missile to track a dark target against a light
background. The AUTO (OFF) position of the switch
selects an automatic tracking mode. If the aircrew
positions the contrast switch incorrectly (opposite to the
actual contrast conditions), the missile may lockon the
target shadow, or may not lockon at all. The aircrew
member who is positioning the tracking gate has control
of the contrast switch, regardless of the contrast switch
position in the other cockpit.
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Target Contrast Switch (AGM-65D)

The BLK/WHT position of the target contrast switch en~
ables the AGM-65D seeker to track a cold target seen
against a wamm background. The WHT/BLK position
enables the AGM-65D seeker to track a hot target on a
cold background, With AGM-65D missiles, the AUTO
position has no effect on target contrast selection. This
position is used to initiate the boresight memory function
which 15 performed as follows: Ths missile is activated and .
commanded to track an infrared radiating target that can be
identified visually in the combining glass, When lockon is
confirmed, the aitcraft is flown to superimpose the gun-
sight pipper. The target contrast switch is then placed in
AUTO position and the ARR button pressed and released.
After the above operation has been performed, any subse~
guent electrical align command to that missile will drive
the seeker of the missile to the line of sight of the chosen
acquisition aid, The LAU-88A/A launcher possesses a
boresight memory function that is independent of and has
priority aver the AGM-65D missile boresight memory, An
LAU-88A/A launcher with at least one AGM-65D aboard
is capable of providing boresight memory for all Maverick
missiles on that launcher, provided the AGM-685D is the
activated missile, The horesight memory correction to the
align position of the seeker will remain available to the
remaining missiles on that launcher after the priority
AGM-65D is launched until the station is deselected.

Optical Sight Controls

With the TV weapon selected, the DIRECT delivery mode
selected, and A/G selected on the sight mode knch, the
sight reticle is manually depressed from the fuselage
reference line using the reticle depression knob. The
proper reticle depression for this system is initially 45
mils.

Bomb Release Button

With the release controls set and the missile locked on, the
bomb release button in either cockpit is pressed to launch
the missile. The bomb button is pressed and held until
after missile launch (video blank). Launch oceurs in
approximately 1 second. After launch, the next missile in
release sequence is selected; the pilot may eject the dome
cover and obtain video by squeezing the trigger.

AGM-45 DELIVERY

A single AGM-45 missile may be carried on each wing
station. The air-to-ground passive missile is desighed to
home on and destroy radiating radar fransmitters. The
missile iz suspended and launched from the LAU-34/A
launcher.

The mission beging when the pilot energizes the radio
receiving functions of the missile. When the missile rf
receiver detects a radar source, an audible tone signal is
heard over the intercom system. The ADI horizontal and
vertical pointers indicate target azimuth and elevation
position with respect to missile boresight (missile look
angle). By centering the vertical pointer, the pilot flies the
aircraft directly toward the target, continually removing
any azimuth error. Then by centering the horizontal
pointer, the pilot homes on the target in elevation. The
pilot should attempt to steer out all azimuth errors while
maintaining a safe altitude and determining the proper
firing envelope by use of an elevation boresight (dip check)
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or some other preplanned means. Then the intended
delivery maneuver is initiated and the missile is fired.
After rocket motor boost, an unmodified missile coasts to
a point above the target where the missile guidance
section is energized. During this terminal phase, the
guidance section sends commands to the control section to
steer out launch errors and heme on the target. Dive
modified or bypassed missiles, initiate active control and
guidance 3.0 sec after firing.

NOTE

For additiongl information regarding the
AGM-45 missile and launch parameters, refer to
TO 1F-4C-34-1-2-1.

AGM-45 DELIVERY MODES

The available AGM-45 delivery modes are selected on the
delivery mode knob. The LOFT mode selects the ARBCS
for missile firing. The DIRECT mode provides immediate
firing in situations where the pilot must dive and fire
directly at the target. The AGM-45 position selects the
WRCS method, which is considered here as the primary
{high altitude) delivery method. The pilot first selects the
AGM—45 missile and then presses the appropriate station
select button. These controls must be energized to activate
the missile receiver and detect targets, regardless of the
delivery mode selected. The master arm switch may
remain SAFE until the pilot is ready to fire.

AGM-45 WRCS MODE

The primary purpose of the analog WRCS system is to
generate a launch signal so that the missile arrives within
sufficient distance from the aim point to enable the
successful completion of the terminal guidance phase. The
system:

a. Determines when the aircraft is within migsile
range.

b. Computes and displays ground range to target. A
numerical range read—out is supplied on the BDHI and
HSI indicators.

¢. Determines and displays the type of wvertical
maneuver the pilot must fly {as a function of range to
target) in order to get the automatic fire signal.

d. Provides a fire-ready, prelaunch signal to the
missile.

e. Provides the launch (fire) signal.

The system computer containg stored missile range

.information, or an in-range envelope peculiar to AGM-45

ballistics. Thus, the WRCS continually computes
range-to-target and when the computed range is within
the stored envelope, one of three command lights
illuminate to indicate the maneuver which the aircrew
must fly to fire the missile. These are the pullup, level and
dive lights (angle of attack indexer lights, figure 1-64). For
example, if the pullup indexer illuminates, the aircraft is
at a range from target where a pullup maneuver is
required for the missile to launch and subsequently reach
the aim point. If the dive indexer illuminates, the
computer is indicating that the target is too close to the
target for a pullup or level launch and the pilot must dive
the aircraft to get a computer solution and release signal.
Each of the maneuvers will be discussed in later
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paragraphs.
System Inputs

When the pilot selects AGM—45 on the delivery mode
knob, the computer is ready to accept the following inputs.

From the inertial navigation set:

Aircraft pitch angle.

Aireraft climb or dive angle.
Alireraft altitude above sea level.
Aircraft total velocity.

Aircraft ground speed.

pangp

From the computer control panel thand-gset by the WS0):

a. Target altitude above sea level,
b. Release advance time if more than one missile is to
be launched.

The computer receives an input of elevation look angle,
either from the missile DF seeker or from the inertial
navigation gyro platform. Inputs from the missile DF
seeker are grossly in error. Therefore, the DF REJ mode
should be used.

With the reject switch in DF REJ, the inertial navigation
set supplies the lock angle input. The pilot dives the
aircraft at the target and centers the needles on the ADI.
When the nose is lowered, the horizontal range to the
target is continuously read out on the DME window of the
HSI and BDHI provided the INS position is selected.

When the indexer lights come ON, the pilot may press the
pickle button and insert the dive angle into the system.
This dive angle and the altitude AGL are used to compute
the horizontal range to the target. This maneuver may be
performed with no missile on the aircraft by diving the
aircraft and placing the pipper {with 35 mils selected) on
a point. By pressing and holding the pickle button, the
distance to the point may be read on the DME.

Using the above inputs, the computer continually solves
the following:

a. Instantaneous ground range to target.

b. Missile ground range to guidance activation altitude
based on stored data describing missile range capability.

¢. The required maneuver command based on range to
target, ground speed, lead range bias (aim point distance)
and the release advance time. As mentioned previously,
the commands are presented, one at a time, on the
appropriate indexer light,

A ground based radar can operate in one of two modes:
either a surveillance mode or a tracking (lockon) mode.
Further, the lockon range of a specific radar is
considerably less than its maximum detection range. In a
surveillance (search) situation, the radar source sweeps
the area so the aircraft is intermittently exposed to rf
energy. The net result is the ADI horizontal and vertical
pointers momentarily deflect and the tone sound puises
each time the radar energy sweeps through the missile
receiver. In a lockon situation where the aircraft is
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continually spot lighted by the rf source, the ADI pointers

deflect steadily and the missile seeker tone is continuous.

In either situation, the flying involved for the AGM—45

delivery is the same in a DF REJ mode. The surveillance

situation requires more time, however, since it is more.
difficuli to center the ADI pointers.

The Commands

To develop an accurate firing solution through the WRCS
computer, both ADI pointers must be centered at the
instant the pickle signal is delivered. First, remove
azimuth error by steering the aireraft until the vertical
pointer no longer deflects. Now dive the aircraft to null the
horizontal pointer, finding an attitude where the pointer
no longer deflects. Using the variables listed previously
including elevation angle from the INS platform, the
computer solves for target range. The pilot holds the
pointers centered until the computer can deliver an
in-range indication by illuminating one of the indexer
lights. (The indexer light that illuminates is a funetion of
target range.) When the light illuminates, the pilot. pickles
to store the computed range into the computer. Range
computations after pickle are based on stored range at the
instant of pickle minus the distance flown since pickle.
Therefore, the pilot is free to rotate (wings level) into a
deliver maneuver.

The pullup coramand light indicates that the aircraft is at
some range where the pullup maneuver must be flown to
get a releage signal. After pickle and with the indexer light
indicating pullup, the pilot may begin a steady rotation
into the pullup maneuver until the missile fires. The pilot
may stop rotation at the level attitude (or approximate
level attitude) and wait for the subsequent level fire signal.
The level command light is actually a 5.0-second launch
warning light. In a level flight attitude, the level command
light indicates that about 5.0 seconds remain (at a constant
ground speed) before the computer reaches the point
where it would normaily deliver the fire signal. During a
pullup or steady climb maneuver (with the pullup
command light ON), the level light iRuminates during the
maneuver indicating that the fire signal is imminent. The
time-{o-fire, however, may be something other than 5.0
seconds since ground speed iz not constant during these
maneuvers. In either a pullup or level environment, the
level signal is simply an in-range indication denoting that
the system is near a launch point.

The dive command has little application in a DF REJ
mode. If the aircraft is located at ranges that require the
pullup or level launch, the launch signal will occur well
before the dive light illuminates. The dive command would
occur only if the initial run begins in close (horizontally)
to the target.

To illustrate the DF REJ mode further, suppose the pilot
begins a dive to center the horizontal pointer. Based on the
present dive angle, the computer can now solve a range
solution and illuminate the maneuver light — even though
the pilot has not yet centered the horizontal pointer. The
pilot must not pickle, however, until the pointer is
centered. Otherwise, the range information stored into the
computer by the pickle signal will be in error and the
Iaunch selution will be in error. If the rf energy source
passes through the aircraft intermittently, it could take
several seconds to center the pointer and get an accurate
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range solution. The pilot must, to a certain extent, “feel”
for the attitude where the pointer no longer deflects.
Again, it must be emphasized that both ADI pointers must
be centered in order to expect optimum computer system
accuracy. The vertical needle on the ADI must be kept
centered throughout the maneuver to keep the missile
pointing in the direction of the emitter. The vertical
pointer will deflect in a direction opposite the target
position when the wings are banked. While steering out
azimuth error, the pilot may have to roll level periedically
and check the vertical needle.

LOFT MODE

In the LOFT mode, the missile fire signal is provided by
the ARBCS gyro as the aircraft passes through an angle
preset by the pilot. The location of the radar sight must be
known and the release point is situated so that the missile
lofts to the aim point. An IP is selected and the time from
IP to pullup is placed on the run—in timer. On the pedestal
panel, the pilot selects either the NORM or the DF REJ
position on the reject switch. In the DF REJ meode, both
ADI pointers function in the normal manner by visually
programming the LABS flight path in yaw-roll and
acceleration. In the NORM meode, the horizontal pointer
indicates the LABS acceleration pregram but the vertical
pointer indicates left~right missile look angle. The NORM
selection is the feasible one if the target can be detected.
The vertical pointer comes inte view when the pilot selects
the AGM-45 position on the pedestal. The pilot presses the
bomb button over (or adjacent to) the IP to begin the
run—in countdown. The horizontal pointer comes into view
to display acceleration error and the pullup light comes
ON. At the end of the run-in interval, the pullup light and
sight reticle go OFF, The timer runout signal also
deenergizes the missile tone signal, which is available
prior to pullup, The pullup maneuver is flown holding the
horizontal G pointer and the vertical (missile lock angle)
pointer centered. The missile fires as the aircraft rotates
to the preset angle. With the fire signal, the pullup and
reticle lights illuminate and the tone ceases. As the pilot
releases the bomb button, the horizontal pointer deflects
from view and the pullup light goes OFF,

NOTE

The WRCS/LABS capability may be uged in an
AGM-45 LOFT delivery situation. The pullup
warning tone, normally available in the
WRCS/LABS modes, is not available with the
AGM-45 migsile selected.

DIRECT MODE

When the pilot selects DIRECT, the pickle signal fires the
missile after a 1-second delay required for the batteries to
come up to power. The delivery begins when the aircrew
detects the audio from the target emitter. The aircraft is
flown to center the needles on the ADI and the dive angle
and altitude AGL are noted. Entering the dive delivery
chart with dive angle and aititude AGL, the proper launch
angle is determined. At least 10° of dive angle (with
needles centered) is required to achieve a reasonable
chance for a kill. The aircraft is smoothly pulled up to the
proper launch angle and stopped at that point. The bomb
button is pressed and held until the missile fires. This
delivery may be used when the precise location is
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unknown or when the WRCS solution cannot be obtained.
AGM-45 CONTROLS

As soon as the landing gear handle is placed in the up
position, aircraft wvoltage is available for missile
component heaters.

NOTE

When the AGM-45 system and the radar set is
operated simuttaneously, a distinct low frequency
tone is heard and the ADI pointers move in a
pattern corresponding to the antenna sweep
pattern. Audibie tone interference may be caused
also by the tacan set in the T/R mode. When
interference is encountered, place the radar set in
STBY and the tacan set in REC unti} AGM—45
operations are complete.

Delivery Mode Knob

The missile delivery modes are DIRECT, LOFT and
AGM-45 (WRCS).

Weapon Selecior Knob

The AGM-45 missile is selected through the ARM
(anti-radiation missiles) position of the WPN SEL control.

When the pilot selects the ARM position, the missile
guidance system for all missiles aboard is activated. Power
is available for the station select circuits and the audio
tone circuits are placed under AGM-45 missile control
instead of heat missile control. An aural tone control knob
on the left console adjusts tone volume. The ARM position
disables the trigger switch.

Station Select Switches

The station select buttons must be energized to fire the
missile. With one or more buttons pressed, the audio tone
and ADI pointer circuits are closed, and the fire-ready
cireuit in the pylon is closed. Now the system is ready to
home on a radar target. At this point, only the green light
is lluminated in the station seiect button; the amber light
is not illuminated until the master arm switch is actuated
to arm the bomb button circuit.

With four missiles aboard and with all stations selected,
the firing order is from left to right, or

1. Left outhoard
2. Left inboard
3. Right inbeard
4. Right outboard

The audio tone and ADI steering functions are heing
received from the leftmost missile, even through the
guidance circuits for the remaining missiles are energized.
To get steering from the left INBD missile for example, the
left cutboard station select switch must be OFF. If the pilot
intends to launch both left wing missiles in rapid crder,
the outboard missile must launch first before the inboard
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rnissile will lavnch, ete., in the above order. To cite another
exainple, higth outhoard missiles could be launched, but
enly if the two inboard stations remain deenergized. The
time interval between each launch is about 0.5 to L0
second. Notice that if the first selected missile misfires, the
curresponding station select button must be pressed OFF
before the next missile can be launched.

o M A

§ caution }

The following condition can result in a hazardous
situation and/or the loss of a missile. With
AGM-45 selected on the delivery mode and
weapon select knobs and the bomb button
pressed, the illumination of the center indexer
light means that a ready [ire signal has been sent
to the missile to activate the thermal batteries,
sven with the master arm switch in SAFE. The
miseile, power supply will last 2 maximum ol 3
minuies, atter which the missile gunidance and
control ualts are inoperative. Aircrews must
avaeid the bomb button until an actual launch is
intended.

Master Arm Switch

Selecting the ARM position on the master arm switch
powers the bomb button and removes the final interlock in
the missile firing circuit. The amber light{s} on the
energized station select buttons come ON. If the delivery
mode knob is on DIRECT, the missile fires approximately
1 second atter the ptlot presses and holds the bomb button.
in a LOFT or AGM-45 mode, the release function is
commanded by these respective systems. The following
controls are positioned depending on the delivery maode
selacred.

MOTE
i WRCS/TOFT mode i3 to be used, the pullup

warning tone, normally available in the tie-in
moceE, 15 not available with AGM-45 selected.

Reject Switch

In ihe AGXM-45 mods, the reject switch contirols the source
of pitch input to the computer. As mentioned previously,
the NORM position closes the elevation Jook
angle/computer circuit; the DF REJ position opens this
circuit and the elevation input must be supplied by the

TO 1F-4E-34-1-1

INS as the pilot dives the aircraft. In the TGT REJ
(momentary) positicn, the receiving functions of the
missile is completely deenergized.

NQOTE

Due to present missile DF inaccuracies, the pilot
must continually operate with the reject switch in
the DF REJ position {(WRCS mode) so that the
computer solution 15 based on INS attitude
signals, rather than missile look angle.

With the LOFT mode selected, only the NORM and DF
REJ positions have application. In the NORM position,
missile azimuth look angle is supplied to the ADI vertical
pointer; the horizontal pointer signals the LABS G
program. In DF REJ, both pointers signal the LOFT flight
path. If the aircrew elects to use the DIRECT muode, the
reject switch has no function.

COMPUTER CONTROL PANEL
ALT Range

The pilot dials target altitude above sea level on the ALT
RANGE counter in increments of 100 feet. The numeral 5,
for example, represents an altitude of 500 feet MSL. With
aircraft altitude MSL as an INS input, the computer can
calculate instantaneous ground range as a function of
actual height above target, aircralt pitch angle, and the
ground range aim point bias.

Release Advance

The AGM-45 launch circuitry is arranged in such a
manner that if more than one missile is aboard, all
missiles will fire (salvo), provided the pilot has selected ail
of the loaded stations. The {iring order is LO, LI, RI and
RO with each missile firing within 0.5 to 1 second of the
one previous. in order to compensate for this time lag,
alrcrews may wish 1o set about 250 milliseconds into the
RELEASE ADVANCE counter when cperating in the
AGM-45 mode. Then the first missile would fire about 0.25
second early. Otherwise. there is no way to bracket the aim
point other than to rely on normal dispersion that occurs
in {iring more than one missile,

NOTE

A description of the AGM-45 missile is provided
in TQ 1¥-4C-34-1-2-1.
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DELIVERY METHODS
AIR-TO-AIR WEAPONS

AIR-TO-AIR GUNNERY

The following aireraft equipment comprise the air-to-air
gunnery capabilify.

a, M61Al Nose Gun and/or SUU-16/A, SUU-23/A or
GPU-5/A Gun Pod,

b. ANJASG-26 Lead Computing Optical Sight (LCOS)
System,

The aireraft systems listed below supply information to the
(LCOS).

4. Inertial Navigation Set.
b. Air Data Computer.
c. Radar Set.

Definition Of Terms

Gun Bore Line (GBL) - a line extending through the
gun’s bore out to infinity,

Gun Cross - the imaginary paint on the combining
glass which represents the mil depression
of the gun (35 mils in the ¥-4E). Iiis
the gun aiming reference,

Sight Line - an imaginary line from the pilot’s eye
through the gun cross extending out to
infinity. lgnoring parallax, the sight line
represents the bullet line of departure
under static cenditions.

Lead Prediction Angie -  the angle between the gun

cross and the pipper.

Gravity Drop -  The vertical drop of the bullet over

its time of flight due to the accelera-
tion of earth’s gravity.

Plane of Motion (POM) - the plane passing through the
aircrafi centerline pointed in
the direction of aircrart
movement.

Plane of Symmetry (POS) - the plane passing through
the aircraft centerline per-
pendicular {o the wings.
The POS divides the com-
bining glass down the mid-
die and contains the gun
Cross,

Paraltax ~ an error of displacement due to the MB1A1
gun being mounted 64.4 inches below the
sight line. To compensate, ihe gun is canted
up slightly causing the bullet stream to inter-
sect the sight line at 2250 feet {the gun
harmonization range). At normal firing
ranges the error between the sight line and
the bullet stream is less than 3 feet. In com-
parison of other sight inputs, the magnitude
of parallax error is small and is ignored in the
F-AE,
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In the lead computing mode, the optical sight provides a
reference point for bullet impact in air-to-air gunnery.
The final sight soluticn accomplishes this after accounting
for the effects of velocity lead, acceleration lead and drag
shift. These three inputs are discussed below,

VELOCITY LEAD

Velocity lead compensates for target motion {velocity) seen
by the shooter at the instant the bullets are fired, The mag-
nitude of velocity lead is target line of sight rate times the
bullet time of flight. Velocity lead is greatest at longer
ranges and at higher target airspeeds and aspect angles. The
velocity lead component lies in the target’s POM and ae-
counts for approximately 85-90 percent of the total lead
prediction angle,

ACCELERATION LEAD

Acceleration Jead compensates for the target lift away from
a ballistic flight path over the bullet time of flight. As the
target pulls increased G greater than a zero G ballistic flight
path, additional lead is required for bullet impact. In addi-
tion, acceleration iead also compensates for bullet gravity
drop due to the earth’s gravitational acceleration. The re-
sultant summation of lead due to target acceleration and
the earth’s acceleration places aceeleration lead in the tar
get’s plane of symmetry. Acceleration lead normally mea-
sures & to 6 mils per G per one second bullet time of flight.

DRAG SHIFT

Drag shift is caused by the bullet’s deceleration due to air
drag, The result is an apparent shift in the bullet’s line of
departure away from fhe gun cross (sight line) in a direc-
tion opposite the aircraft velocity vector, Drag shift is nor-
mally guite small and is often within the eight mil disper-
sion of the gun. Drag shift causes a reduction of the lead
component in the plane of symmetry.

LEAD PREDICTION ANGLE

The total lead prediction angle is shown in figure 1-85.
Starting at the gun cross, the veloeity lead component is
measured in the ajrcraft plane of motion, The acceleration
lead component is then added in the plane of symmetry.
Drag shift then reduces the total amount of lead necessary
in the plane of symmetry. The result is the final pippetlo-
cation.



SIGHT MECHANIZATION

The principal component of the opiical sight is a gyro
mountied parallel to the gun bore line free to move in azi-
muth and elevation. As the shooter turns, the gyro at-
tempts to maintain its inertial stabilization and thus dis-
places down in the plane of motion, A variable strength
range magnet continually attempts to pull the gyro back
toward the gun hore line during this tuming. Using the pre-
dicted time of flight computed from target range, overtake,
relative air density and true airspeed, the range magnet pulls
the gyro to an equilibrium point corresponding to the re-
quired amount of velocity lead. A variable speed torque
motor is installed on the gyro to input acceleration lead
and drag shift. The forque motor is mounted in such a way
a5 to displace the gyro in the plane of symmetry. This
plane of symmetry depression is in addition to and inde-
pendent of whatever gyro dispiacement has occurred due to
turning (velocity lead). The magnitude of the torque motor
displacement is a function of predicted time of flight,
shaoter G, angle of attack, true airspeed and relative air
density. Azimuth and elevation pick-offs on the gyro, re-
lay the final gyro position to the servoed mirror. The
servoed mirror reflects the sight reticle onto the combining
glass at the position called for by the gyro and correspond-
ing to the correct lead prediction angle,

Sigma Factor and Settling Time

As stated previously, a gyro characteristic is to point to the
same inertial reference point on the horizon even as the air-
craft turns. Thus, if the pipper were tied directly to the
gyro axis and the pilot made a stick input to bring the pip-
per to the target, he would find no instantaneous corres-
ponding pipper movement. To provide the pilot some
instantaneous feedback a sigma factor is introduced. The
manner in which this is accomplished is analogous to a rub-
ber band being connected between the gun cross and the
gyro axis. At some distance along the rubber band the pip-
pet is attached. Regardless of the length of the rubber band.
the pipper maintains its same relative proportional position
along the rubber band. For example, if the pipper were lo-
cated halfway along the rubber band and the gun eross (air-
craft nose} is moved, only half of this movement is seen in
pipper movement. The F-4F LCOS sigma factor is .25,
meaning the pilot will see 25 percent of his stick input as
corresponding pipper movement toward the target.

If a steady turn rate is maintained and gyro equilibrium has
been established, the imaginary rubber band attaching the
gun cross to the gyro axis wili be at a constant stretch, The
sight is then considered settled and provides an accurate
aiming index. With sudden stick inputs, however, the gun
Cross moves causing an overstretch (or understretch) condi-
tion to occur in the “rubber band”, resulting in an out of
solution sight. Omnce the turn rate has been stabilized the
rnibber band will settle at its updated amount of stretch.
Under typical firing conditions, sight setting occurs within
1 second or less. However, movement of the sight within
the combining glass is not a measure of settling, The sight
can be settled and still have some movement within the
combining glass. This analysis requires a subjective judge-
ment by the pilot.

TO 1F-4E-34-1-1
Lcos Assumptions

The design of the optical sight assumes a low aspect situa-
tion with some overtake with the shooter reasonably match-
ing the target line of sight rate with his own turn rate. Tar-
get and shooter airspeeds are assumed constant over the bul-
let time of flight. Also, target and shooter G are presumed
nearly equal in magnitude and direction. The sight becomes
less accurate as the actual parameters vary from the ahove
assumptions. For example, the F-4E LCOS is typically ac-
eurate up to approximately 30 degrees of aspect angle, after
which it underleads approximately 10 mils for each addi-
tional 10 degrees of aspect angle,

The following are the LCOS mechanization limits

a. Slant range: 900-4000 feet

b. Maximum overtake: 1000 feet per second (590 knots)

¢. Maximum altitude: 60,000 feet

d Maximum shooter veloeity: 2.2 mach

e. Elevation depression of the pipper: +35 to -209 mils
from the gun cross

L. Azimuth displacement of the pipper: +104 mils

Lcos Characteristics

In a typical lead pursuit fiting pass, pipper position within
the combining glass is unimportant until the aircraft nears
firing range. The sensitivity of the pippet is greater at long-
er ranges given otherwise similar parameters, The sight pro-
vides lead for a target at 1000 feet when no radar lock-on
exists or when a radar lock-on exists and the pilot holds the
cage button depressed. Use of the cage button to fix the
sight is discouraged. The pilot’s attention is drawn away
from the target at ranges where use of the pipper is not
feasible. At these longer ranges, the pilot should concen-
trate on flying the proper pursuit course and temporarily
ignore the pipper. Also, the pipper provides insufficient
lead at a fixed 1000 feet slant range for most gun shots.
Referencing a 1000 foot sight can result in an inaccurate
gun pass with the bullets passing behind the target,

The sight displays range data from 900 to 6700 feet with a
radar loek-on. However, the sight onty computes lead up
to a maximum range of 4000 feet. The INS gyro platform
provides signals for the sight roll tabs. The pipper is always
located on the uphill side of the combining glass. As air-
craft G increases or bank angle decreases, the pipper aligns
more clesely with the plane of symmetry,

The most important factor to insuring a stable pipper posi-
tion is smooth onset of G up to the necessary G required
for tracking the target. As the pilot tracks and pulls the
pipper from a point aft of the target up to the target,

G build-up rate should be constant. A stabilized or nearly
stabilized pipper indicates the point where the bullet siream
would hit if fired one time of flight previously, Thus it is
important to anticipate when the pipper will be on the tar-
get and initiate firing approximately one time of flight be-
fore the pipper reaches the target. The F-4E LCOS assumes
relatively stable, low aspect situations. As aspect angle and
G onset rates increase, the LCOS tends to underlead, This
underlead must be taken inte account in the more dynamic
gunshot opportunities,
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WINGSPAN VS. TARGET RANGE

Another device for quickly estimafing target range involves
the 25 and 50 mil reticle circles and the known wingspan of
the target. The pilot may find this method useful when no

radar lockon exists.

Wingspan (feet) . . i g5
1000 x Range (feet) mils in d_Jameter
{(approximately)

1-162B Change 17

For example, an F-4 with a 38 foot wingspan at 1500 feet
would fill the 25 mil reticle. The chart in figure 1-66 pro-
vides values of mil diameter as a function of wingspan and
target range.

-(1000)_38 ft. W3 — 95 Mils Dia. (Approx)

1500 ft. Rng.
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TO 1F-4E-34-1-1

AIR-TO-AIR MISSILES

AIM-7 missile preparation and launch requirements are
stated in previous pages. Refer to Fire Control System, this
gection. With the AIM-9 missiles aboard, the use of the
radar set is oplional. The aircrew may use the radar as an
aid in steering to an optimum firing point, or the radar
may be OFF for an optical firing. Refer to
TO 1F-40-34-1-2-1 for a description of the AIM-7 and
ATM-5 missiles.

AIM-7 MISSILE LAUNCH SEQUENCE

The pilot does nol have control of the AIM-7 missile launch
sequence, The sequence Is programmed fo automatically
start with the first loaded station in the sequence.

Launeh Sequence Station
1 Left Forward
2 Right Forward
3 Left Rear
4 Right Rear

When a malfunctioning missile or an empty station is en-
countered in lhe sequence (no RDR lighl), that station is
automatically stepped over; the next missile in the sequence
is committed.

AIM-9 MISSILE LAUNCH SEQUENCE

The automatic stepping sequence when launching missiles
is:

Sequence Station
1 Left cuthoard
2 Right outboard
3 Left inboard
4 Right inhoard

The sequence can be started with any missile by actuaiing
the guns/missile switch to the REJECT position. The
stepping sequence can be monitored by the missile HEAT
select light. Only one of the four missile HEAT select
lights is ON to indicate which missile is selected. The
applicable HEAT light will not illuminate when the step
switch is on an empty station, nor will the firing pulse be
autematically directed to the next station; the REJECT
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position must be momentarily selected to obtain the
HEAT light indication before attempting to launch a
missile. If a missile malfunction occurs (no missile HEAT
select light or heads up HEAT ready light), the missile
must be manually stepped over by actuation to the
REJECT position. If a missile hangfires, the HEAT select
light will not extinguish until the next missile in sequence
is selected. When the master arm switch is in ARM, the
trigger also performs the stepping function when the
trigger switch is released. The next station in sequence is
automatically selected regardless of the status of the
missile just committed or the load configuration of the
next station. If a missile is not loaded aboard the next
station in sequence, the loaded station must be manually
selected by actuating the trigger switch or by actuating
the guns/missile switch to the REJECT position. The
HEAT select light illuminates regardless of the wing flaps
position. The armament safety override must be IN, or
emergency landing gear handle in NORM and landing
gear handle UP or weight off the main gear for station step
(see figure 1-67).

OPTICAL SIGHT VS WING SPAN
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WEAPON SUSPENSION EQUIPMENT

The suspension equipment used for carrying conventional
weapons is shown in figure 1-69 sheets 1 thru 4. The
aircraft weapons carriage capability may be summarized
as follows:

a. The centerline (CI) station AERO-27/A or
BRU-5/A rack, which receives
(1) A single weapon; or
(2) A CL weapons adapter, which can receive either
the gun pod or the MER (six station carrier) for multiple
weapons carriage.
b. The left and right inboard wing (L1, RI) armament
pylons, which receive
(1} A single weapon; or
(2) The applicable launcher for AGM weapons; or
(3) The TER (three station carrier} for multiple
weapons suspension.
¢. Theleft and right cutboard wing (LQ, ROYarmament
pylons, which receive
{1) A single weapon; or
(2) The applicable launcher for AGM weapons; or
(3) The MER (six station carrier) for multiple weapons
suspension.

CENTERLINE STATION

AERO-27A RACK

The AERO—27 A homb rack (figure 1—89 sheet 3) is a self—
contained ejector unit mounted within the aircraft at cen-
terline station 5 (block 31 thru 40). The AERO—27/A rack
has four suspension hooks; two 14 inches apart and two 30
inches apart. An ejector piston is located in the center of
the rack. Operation of the rack hooks and the ejector piston
is initiated through the jettison circuit or the DCU-84/A
release cireuit by igniting two ejector cartridges. Gases from
the ejector cartridges cause the rack hooks to open and the
ejector piston to push downward on the bomb or suspen-
sion equipment. With the bomb rack safety pin installed,

an electrical safety switch is opened to prevent the cartridges

from firing; the pin is removed prior to flight. The MER
cannot be suspended from the bomb rack without the cen-
terline bomb rack adapter. The weight of the AERO~27/A
bomb rack (51 pounds) is included in the basic weight of
the azircraft.

The AERO-27/A can carry and release a single mounted
GP bomb. Two arming solenoids are mounted on the aft
bail retention assembly to the rear of the AERO-27/A
{figure 1-69, sheet 3). The solencids are powered through
the nose/tail arm switch and master arm switch. The
release system used for single carriage, however, is the
DCU-94/A panel and associated controls. With MER
carriage, the conventional weapons controls are used.

BRU-5/A BOMB RACK

The BRU-5/A is installed in aircraft biock 41 and up. The
rack is & medified AERO-27/A in which the two 14 inch
suspension hooks are replaced by arming solenoids. Two
solenoids are installed in the forward hook cavity and a
single solenoid is installed in the rear hook cavity (figure
1-69, sheet 3). This rack, and the installation of a CL
shorting plug, enables the release of both multiple or
singte suspended conventional weapons through the
conventional weapons controls. With the shorting plug
installed for single bomb carriage, the tank aboard (TK)
light and station amber light illuminates continuously. In
this case, the two forward fuselage missiles can be
monitored, launched, and jettisoned. The BRU-5/A
weighs 45 pounds.

CENTERLINE BOMB RACK ADAPTER

The centerline bomb rack adapter is attached to the
centerline position to accept the MER assembly. The
adapter is compatible only at the centerline, and attaches
directly to the AERO-27/A or BRU-5/A bomb rack. The
adapter weighs 55 pounds.
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Figure 1-68

ARMAMENT PYLONS

The inboard and outboard armament pylons (figure 1-69
sheets 1 and 2) are bolted to the wing at stations 1, 2, 8, and
9. FEach armament pylon assembly includes the
MAU-12B/A or C/A bomb rack, weapons relay panels, a
power rectifier, and bomb release circuits. The bomb rack
contains two cartridges breeches and ejector pistons, 14
and 30-inch suspension hooks, three arming wire
solenoids, and a solenoid operated assembly that
electrically locks (safeties) the cartridge fire circuit. When
the cartridges detonate, gas pressure opens the rack hooks
and forces the pistons downward, ejecting the bomh. The
MAU-12 bomb racks are designed to carry and forcibly
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eject stores weighing up to 5000 pounds. To compensate for
variocus bomb c.g. locations, orifices are installed into the
rack to control bomb separation characteristics by varying
the forces delivered to each piston. The ground safety pin
provides only a mechanical lock in the hook linkage for
ground safety purposes.

The inflight safety lockout solenocid electrically isolates
the cartridges by mechanically controlling two switches
that break the cartridge circuit. The lock must be removed
with conventional weapons aboard by manually installing
the inflight safety lockout pin {or bolt) in the pylon. The
bolt is installed only for nonnuclear bomb carriage and
must be removed for nuclear carriage. When the bolt is
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{b) MULTIPLE EJECTOR RACK ASSY (MER)

. EJECTOR RACK, MER/TER

. AGM-45 LAUNCHER BUNDLE (AFT}

« JETTISON GUN ACCESS

. AFT. MISMLE RETAINER

. FWD MISSILE RETAINER

. MISSILE/LAUNCHER CONNECTOR

— DD O the

——

Figure 1-69 (Sheet 1 of 5)

TO 1F-4E-34-1-1

I ol

MAU-12 BOWB RACK
SAFETY PIN

$4C13362 (AF)
(3> oNE REQUIRED IN EACH
ARMAMERT PYLON

O@G_"I

HOMIMNG  SAFETY
LUGHT FIN

TER-34
MER-104
{Automatic

Homing) _
& 4E—_341—1—i81-1)B
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SUSPENSION EQUIPMENT (Continued)

OUTBOARD ARMAMENY PYLON

TMLESI—160A

s

W M FRAFY
VIRARLE LA S

CMLES3--362

WITHOUT CARTRIDGES

ook (T Jomsam c,\uTIONé"—”

GROUND SAPETT @) IF RED BNAFT 7
P _HOLE VIMBLE hINKAGE
@‘ 1S UNLATCHED

e,

(@) ‘nm UL CARTAIDEL

RETAINERS TO 400500 IN LB.
o

=a ] =
— il ﬁ_@

WITH CARTRIDGES

CMLESI—a99

I

I |

MAU-12 BOMB RACK
SAFETY PIN 64C13362-3 (AF)

{3 ONE REQUIRED IN EACH ARMA -
MENT PYLON

o - 5b
N

4E—34—1-1—{61-218

Figure 1-69 (Sheet 2 of 5)
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SUSP ENS’O” EOUIPMEN T {Continued)

AERO 27A

SAFETY PIN
48159731 (DOUGLAS}
@[7).0NE SAFETY PIN REQUIRED
FOR EACH MER/TER
EJECTOR RACK.

CENTERLINE RACK SAFETY PIN
MDE-3254-301

(&> ONE SAFETY PIN REQUIRED IN § RALK

N NOTES

1. CENTERLINE EJECTOR RACK {AERO-27/A, BRU-5/A}
2. ARMING SOLENOIDS (i AFT, 2 FWD} BRU—5/A ONLY

3. MULTIPLE EJECTOR RACK D ' ‘%

4. CENTERLINE BOMB RACK ADAPTER
6. 14-INCH HOOKS (2) ASSEMBLY .r—t>

4E—34—1-1—-161-3]B

Figure 1-69 (Sheet 3 of 5)
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SUSPHJS’ON EQUIMENT (Continued)

OUTBOARD

MER SHIFY

NORMAL FORWARD SUSPENSION

NOTE

For some weapons, the

MER must be shifted AFT
to observe Afrcraft
C.G. requirement.

MER SHIFTED AFT

CENTERLINE

NORMAL FORWARD SUSPENSION

MER SHIFTED AFT

4E-341-1-t61-4)

Figure 1-69 (Sheet 4 of 5)
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After the remaining switches are set for bomb release, the
homb button is pressed and held for 4 seconds with single—
ripple or continuous selected. With the MER—10/TER—9,
if the weapon does not release when the nose ftail arm switch
iz in an armed position, rehome and then repeat the release
procedure with the nose/tail arm switch in SAFE, The TAIL
position does not apply this automatic stepping voltage;
thevefore, an extra pulse must be delivered to the MER/TER
to step through each station. If the loaded station sensor
switch has failed in the station empty position, releasing the
weapons SAFE applies a release pulse to the loaded stations
and the unloaded station.

NOTE

@ The nose/tail arm switch position does not affect
the operation of the TER-84A, MER-10A stepper
switch; the release pulse is directed only to the
loaded stations.

@ If the bombs cannot be released after performing
these procedures, it must be assumed that the
ejector rack cartridges will not fire, or that the
MER or TER is malfunctioning.

AIR-TO-GROUND MISSILE
LAUNCHERS

LAU-34/A LAUNCHER, AGM-45

The LAU-34/A launcher contains the electrical circuits
and relays which are responsible for the dispersal of
missile preheat, arming, and missile launch veltage. The
method of carriage is illustrated in figure 1-69, sheet 1 or
2. The launcher also contains a cartridge—fired jettison
gun assembly. When the jettison system is activated,
expanding gas from the detonated cartridges operates the
assembly and slides the missile rearward, free of the
Jauncher rails. Impulse cartridges are not installed in
MATU 12 breeches of the stations configured with the
LAU-34/A launcher. This weapon system will function
with or without the installation of the MAU-12 inflight
safety lockout pin.

LAU-88/A LAUNCHER, AGM-65

The jettisonable LAU-88/A launcher {figure 1-69, sheet 5)
provides a mechanical and electrical means of carrying
and launching three AGM-65 missiles fror each inboard
armament pylon. The launcher consists of three track-rail
assemblies attached to a central structure which contains
the launcher electronics unit. The electronics unit
provides the electrical interface between the aircraft and
the missiles, and controls the launch and jettison
sequence. The missiles are atfached to the rails by two
suspension assemblies and are held in place by a shear pin.
Missile launch occurs after the rocket motor thrust has
reached the required level to shear the pin.

LAU-88A/A LAUNCHER, AGM-65

The LAU-88A/A is identical in outward appearance to the
LAU-88/A (figure 1-69, sheet 5) and both are mechanically
and electronically compatible with all AGM—65 and TGM-
65 missiles. The LAU-88A/A however, contains added
logic cireuitry that augments ihe AGM-65D missiles. With
LAU-88/A launchers, the selection sequence {outboard,
bottom, inboard) may be performed only once without

TO 1F-4E-34-1-1

deselecting and reselecting the station. With LAU-
88A/A launchers, the sequencing cycle may be re-
peated continuously. LAU-88A/A launchers have a bore-
sight memory module in the electronic unit that will pro-
vide boresight alignment to some other independent acqui-
sition aid such as a gunsight pipper. For the boresight
memory to fanction, at least one missile on the launcber
must be AGM-65D, and that missile musi be activated. The
missile is made to track an easily identifiable target and the
aircraft is maneuvered fo superimpose the sighting device of
the independent acquisition aid on the target. Boresight
mermory is then commanded. Subsequent activation of any
ACGM-65 missiles on that launcher will result in the missile
secker being aligned to the remembered boresight position.
The boresight memory module in the AGM-65D missile is
inoperative when boresight memory is commanded and the
launcher is LAU-88AA.

To fire more than one AGM-65 missile on a single firing
pass, the LAU-88A[A launcher provides the ability to auto-
matically activate the second missile in firing priority se-
quence when the fizst priority missile is activated. If the
first and second priority missiles are AGM-65D, the second
{non-priority) missile seeker will be slaved to the line of
sight of the priority missile, The third missile in priority se-
quence (if present) will activate after umbilical separation
of the first priorily missile. The second missile thus be-
comes the priority missile and the third missile becomes
the non-priority missile. Approximately 1 second afier
umbilical separation the video from the second missile
appears on the scope. This video will at first consist only
of scope symbology as scene video is screened out by the
dome cover. Approximately 1 second after launch of the
priority missile, the dome cover squib of the non-priority
inissile is blown and scene video will appear. The second
ACM-65D missile seeker will be ordered automatically to
the field of view (NFOV or WFOV) that the fired missile
was in at launch, This will facilitate locating the target on
the video presentation, initiating lockon, and launch of
another missile, The sequence may be repeated and the
third missile launched, range and altifude permitting, If
the MSL REJ switch is activated prior to launching a
missile, the priority sequence advances to the next rail, If
an AGM-65A or B missile is loaded on a LAU-88AJA
launcher with an AGM-65D missile, the A or B seeker will
align to the gimbal angles in the launcher horesight memory
(there is no missile to missile slaving between an AGM-65D
and an AGM-65A or B).

AIR-TO-AIR MISSILE LAUNCHERS
AERO 7A LAUNCHER, AIM-7

Four Aecro 7A launchers are mounted in the fuselage
structure so that the four AIM-7 misgiles are
semi-submerged. The launcher (figure 1-70) has two
ejector pistons which are operated by gas generating
cartridges to eject the missile downward approximately 8
inches before the missile motor is fired. Each of the
forward fuselage stations has a cavity door that closes
{(after the missile is gone), to smooth the contour of the
fuselage. Each launcher is electrically and mechanically
pratected from inadvertent firing of the ejector cartridges
by a safety pin which is removed prior to flight.

Change 18 1-165
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AERO-7A IAUNCHER

AlM-7 MISSILE

AERG-7A LAUNCHER SAFETY PIN (2}

FORWARD MISSILE WELL ADAPTER

WEIGHT EXCLUDING BALLAST,
114 POUNDS

ADAPTER USE:
ECM POD
PAVE SPIKE POD

FORWARD MISSILE

UMBILICAL CONNECTOR

WEIGHT INCLUDED IN BASIC WEIGHT
OF AIRCRAFT, 57 POUNDS

FORWARD £IECTOR FOOT

MISSILE GONE SWITCH

AFT MISSILE ATTACHMENT

HOOK

AFT EJECTOR FOQT

MCTOR FIRE CONNECTOR

45 _34-1-1-163)B

Figure 1-70

MISSILE WELL ADAPTER ASSEMBLY

The forward missile well ECM pod adapter assembly
replaces the Aero 7A missile launcher when installed in
fuselage stations 4 and 6. The adapter assembly is used to
suspend and carry an ECM pod or Pave Spike pod.
Swaybraces and hooks provide 14-inch and 30-inch pod
suspension. The hooks are opened and closed manually. A
lock pin is installed to mechanically lock the hooks closed.
There is no provision for inflight operation of the hooks.

The adapter assembly (without ballast) weighs 114
pounds; however, only 57 pounds is added to the aircraft
weight because the Aero 7A launcher which weighs 57
pounds is included in the basic weight of the ajrcraft.
Ballast weight must be added to the adapter depending on
the weight of the pod carried. For adapter assembly ballast
requirements, refer to the external stores and attachment
tables in TO 1F-4E-5,
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AERQ-3B LAUNCHER, AIM-9

The AIM-9 missile launcher (figure 1-71) is bolted to the
side of the inboard armament pylon and provides AIM-9
missile suspension and launch capabilities. The launcher
contains a detent and snubber mechanism that retains the
missile on the rail. Trigger 7 voltage, through the launcher
power supply, ignites the missile gas generator, which
enables aircraft power to fire the missile rocket motor. The
thrust overrides the restraining effect of the detent spring
allowing missile launch. A detent locking safety pin is in-
stalled to ensure that the ATM—9 will not slide rearward
during Dight,
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AERO-3B LAUNCHER

rz@jzv

AIM-9 MISSILES

STRIKER DETENT LOCKING 1.37-INCH SPACERS
POINTS SAFETY PIN 1] 3-INCH SPACERS
DETENT INBOARD
_@9 P PYLON

SNUBBER

AER( 3B
SAFETY
PIN

DETENT AND
SNUBBER

LAUNCHER

NOSE FAIRING
ATTACHING RAIL
BOLT ASSEMBLY

LAUNCHER TOQ PYLON
ELECTRICAL CABLE

I [12> THE SAFETY PIN REMAINS INSTALLED DURING
FLIGHT TO RESTRAIN REARWARD MOVEMENT
OF THE MISSILE DURING FLIGHT.

Ea
-
-
-
-
-
-
-
-
-

-

=’
=
-
L=
=

£ T

AERO 38
SAFETY PIN ACCESS
{SAFETY PIN NOT SHOWN)

ATTACHING
BOLT
WEIGHT ..... 49 Pounds
LENGTH ..... 87 Inches
WIDTH  ..... 3 Inches
HEIGHT ..... 5 Inches
4F-34-1-1-305)B
Figure 1-T1
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CAMERA SYSTEMS AND RECORDING
EQUIPMENT

KB-18A STRIKE CAMERA SYSTEM

The aircraft can be equipped with the KB-18A strike
camera system by installing the camera pod in the right
forward fuselage missile well. The KB-18A pod consists of
the camera and film magazine, camera control panel,
defogging assembly, a thermostat controlled heater and a
relay panel. The panoramic camera provides continuous
film documentation of the strike area through an
air-to-ground armament delivery. Camera operation is
initiated through the trigger switch (froni cockpit) or the
bomb button (either cockpit). After the trigger switch or
bomb button is released, extended camera operation is
provided for a preset duration. This duration is manually
set prior to flight on the control panel overrun dial. The
camera may be operated without expending munitions by
actuating the extra picture switch in the front cockpit
(figure 1-72).

KB-18/A CAMERA AND FILM MAGAZINE

The camera has a 3—inch foeal length (75mm), {/2.8 lens
with automatic exposure control. Continuous panoramic
coverage is accomplished by a double dove prism rotating
in front of the lens while the film is advanced across a
narrow slit at the focal plane of the camera. The film
advance is synchronized with prism rotation, projecting
the image on the film as the prism scans a 180° (front to
reat) by 40° (lateral) area. The automatic exposure control
senses variations in scene illumination and initiates
compensatory aperture adjustments, thereby enhancing
dawn-to-dusk phetography. The film magazine is
attached to the camera body and accomodates 250 feet of
70mm aerial rol} film. The film is exposed at & pre-set rate
of 1, 2, or 4 frames per second and produces photographs
with a format size of 2.25 by 2.4 inches.

KB-18A CAMERA CONTROLS

The camera control panel contains all the switches,
electronics units and the connectors necessary to operate
the camera system. Located on the face panel are the
manually adjustable centrols that include the cycle rate
switch, overrun dial and the AEI switch. All switches are
get up prior to the flight according to the established
mission reguirements. A TEST switch is provided for
ground test operations (figure 1-72).

1-168 Change 2

Overrun Dial

The overrun dial controls the amount of time the release
and overrun circuit is energized. The trigger and bomb
button, when actuated, connect the cycle rate voltage to
the scan drive to begin camera operation. After the trigger
switch or bomb button is released, a holding relay
maintains camera operation until the release circuit
removes the input to the scan drive. The dial is calibrated
in 2-second increments from 0 to 20 seconds and includes
an additional 32 second dial setting. The extra picture
switch, when actuated, does not energize the release and
overrun circuit.

Cycle Rate Switch

The cycle rate switch connects the scan drive circuit to the
proper signal and voltages to drive the system at the
pre—selected cycle rate of 1, 2 or 4 frames per second.

AEl Switch

The automatic exposure index (AEI) switch is provided
with a voltage proportional to the selected cycle rate. This
voltage is modified, by the AEI switch, as a function of the
exposure index (sensitivity) of the film. These index values
are 40, 64, 80 and 100,

KB-18A Extra Picture Switch

During air-to-ground armament delivery the camera
operates automatically and continues until overrun time
terminates. However, the extra picture switch is provided
16 operate the camera without delivering armament. The
extra picture switch bypasses the overrun switch Lo start
camera operation at the cycle rate selected.

Defogging Assembly and Heater

The defog blower, located in the pod, prevents
accumulation of dust and moisture condensation on the
camera window. A thermostat—controlled heater operates
to aid the defog blower when the ambient temperature
drops below 85°F.
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-~ GAMERA OPERATING CONTROLS

KB-18A

Ll OVERRUN SEC [J _

8“12

KB_18A Q s
Nk @ |
o ]‘:1 % 13 hEI
© [:]88 Lo é mu
i AL L >
s
EKTRA
PICTURE M TOR  AC Hene

@TEST 1.5AHP 1.5AKP 1. 5mr-(]) _
- ) "y

KB—18A CAMERA
CONTROL BOX

N-9
DBM—4E -
KB—21B/C

TRIGGER CAMERAS

SWITCH

TTTTTTTTTTTT

. MOTION PICTURE
EXTRA PICTURE
_ SWITCH

REHR COCKPIT

4E—34-1-1—{2671A

Figure 1-72
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COMBAT DOCUMENTATION
MOTION PICTURE SYSTEM

The combat documentation camera system consists of two
16mm meotion picture cameras. One camera is mounted in
a down forward looking position while the other is
mounted in a down aft looking position. This configuration
provides moving film documentation of the strike target
before, during and after munitions delivery to provide a
more accurate strike assessment. The aircraft are
equipped with the aft looking camera mounted in a
camera housing mounted under door 137L. The forward
looking camera is mounted in a housing under door 137R.
On a selected number of aireraft, a KB-21 (B/C) motion
picture camera is installed in a down and aft looking
position.

Norma! system operation is controlled by actuation of the
trigger switch (front cockpit) or bomb release butfon
(either cockpit). Operation of the cameras without
expending munitions is provided by an extra picture
switch (rear cockpit). Various depression angles, ranging
from 0°-18° for the forward camera and 10°-50° for the aft,
can be set prior to takeoff (ground adjustable only) to give
optimum strike coverage as dictated by the specific
munition delivery. The camera overrun and start delay
time is also preset prior to the flight.

A safety switch actuated by a quick release pin, which
must be removed prior to flight, renders the system
inoperative when the aircraft is on the ground.

N-9 CAMERA (FORWARD LOOKING)

The N-9 motion picture camera with film magazine is
designed for use with standard 16mm black and white or
color film. The camera is equipped with a 50mm variable
focal length, £/2.5 or £/2.8 lens with filter provisions and
15 calibrated to operate at speeds of 16, 32 and 64 frames
(or pictures) per second. Film capacity is 200 feet on
daylight loading spools. An automatic recycling counter
indicates the amount of film exposed. The top aft end of
the, magazine contains a window through which the
quantity of unexposed film is indicated.

NGTE

The yellow filter should be used in extreme
brightness conditions: over water, snow, desert
sand, etc. The clear filter serves to protect the
camera lens from damage when the yellow filter
is not being used.

DBM-4C CAMERA (AFT LOOKING)

The DBM—C camera, a high speed 16mm motion picture
camera, uses standard 16mm black and white or color
film. The camera has 17 - 68mm variable focal length,
/2.2 lens and can operate at speed of 64, 128, 200 or 400
frames per second. Film capacity is 200 feet on daylight
loading spools. Camera mounted controls provide for
manual setting of the lens opening (f/stop), and frame
speed. An automatic recycling counter indicates the
amount of exposed film. The film remaining indicator is
located on the magazine.
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KB-21B/C, CAMERA (AFT LOOKING)

Essentially, the KB~21B/C cameras are the same as the
DBM—4C camera except for focal length and frame speed.
The KB-21B/C variable focal length is 12.5mm and
operates at 2 to 250 frames per second.

CAMERA CONTROLS

A relay panel under door 137R contains the camera timers
and other controls used for ground operations. The camera
power switch on the relay panel must be ON to allow
operation of the cameras. The camera timers {one for each
camera) are set to the desired overrun time; i.e,, the time
desired for the cameras to run after release of the trigger
switch or bomb button. A delay timer is provided for the
aft locking camera. When the mission involves guns or
rockets, it is desirable to start the aft looking camera at a
time later than firing time. The delay timer is set at this
desired time interval. Momentary actuation of the bomb
button or trigger switch activates the delay timer and the
overrun timers. The forward looking camera begins
running and continues unti! time—out of the overrun
timer. At the completion of the delay time, the aft looking
camera starts running and continues for the duration of
the aft looking camera overrun timer setting. If the bomb
button is held pressed for a period of time, the delay timer
begins its countdown when the button is first pressed but
the averrun timers begin counting down when the bomhb
butforn is released. A second actuation of the bomb button
before the overrun timers have timed out {cameras still
running) recycles the overrun timers so that the overrun
begins when the bomb button is released the second time.
The aft looking camera delay timer is activated on the first
actuation of the bomb button and is not affected by a
second actuation wunless the overrun seguence is
completed. Each timer has a setting range of
approximately 1 to 30 seconds.

NOTE

Any actuation of the bomb button when the
landing gear is up causes the cameras to operate
regardless of other cockpit switch configurations.
The trigger switch, however, will not operate the
cameras unless the missile/gun arm switches are
armed.

Extra Picture Button

The rear cockpit extra picture button (figure 1-72)
operates the ¢ameras any time without the delivery of
armament. Camera operation through the extra picture
button is the same as operation through the bomb button
and trigger switch. The overrun and delay timers function
the same as explained previously.

RADAR SCOPE CAMERA SYSTEM

The DVST aircraft are equipped with a still picture radar
recording system which consists of a exposure frequency
control panel, recording camera, and periscope assembly.
The recording camera and periscope assembly is mounted
on the rear scope; the exposure frequency control panel is
located on the right console. The system automatically



TO 1F-4E-34-1-1

RADAR CAMERA & PERISCOPE

DVST AIRCRAFT ONLY

RECORDING CAMERA
AND PERISCOPE ASSEMBLY

A. MOTOR POWER LIGHT {GREEN)
B. FILM REMAINING LIGHT (AMBER}

C. CAMERA BOOR EXPOSURE
D. DOUTER FILTER LEVER FREQUENCY CONTROL
PANEL
Light 1 — With light an:
indicates 200 mile range if light 4 i5 on and 100 mile range if light 4 is off. .

With light off:
Indicates Al 50 range if lights 3 and 4 are off.

Light 2 —  With light an:
Indicates FCS armed and trigger switch is pressed.

With light off: :
T indicates FCS not armed and trigger switch is not pressed. 1
A
Light 3 — With light an: 9 \

Indicates A) & range if light 4 is on, and Al 78 range if light 4 is off.

With light off:
fngicates Al 50 range if lights 1 and 4 are off.

Light 4 — With light on:
Indicates Al 5 range if light 3 is on, 200 mile range if light 115 on,
and Al 10 range if lights 1 and 3 are aff.

With light off:
Indicates A1 50 range if fights 1 and 3 are off,

Light § —  With light on:
Indicates radar is in special mode {TRAGK).

- With light off:
Indicates radar is not in special mode (TRACK).

Light B—  With light on:
Irdicates radar set is in high PRF operation.

o With light off:
Indicates radar set is in law PRF operation.

Light 7 —  With Fight on:
Indicates AIM—7 missile is gone or that witness
mark switch is in the ON ar MC position.

. With light off:
Indicates AIM~7 missile is not gone or that witness mark switch is OFF. AEw 34— —1 (25810

Figure 1-73
Change 10 1-171
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photographs the radar scope display, keeping a continual
record of radar presentations during the mission. The
photo—optical arrangement and the design of the periscope
assembly is generally shown in figure 1-73. The functions
of these units are as follows:

a. To reflect the radar display to the camera and
transmit the display te the pilot.

b. To atienuate any light from an outside source that
may enter the periscope and degrade the quality of picture
to be taken.

The optical theory is not discussed here, but in general, the
polarized lenses enable the piloi to adjust the intensity of
the video display to a desired level while the amount of
light reaching the camera does not vary. The radar
intensity control is set to a maximum for camera
cperations. and then the pilot rotates the outer filter on
the periscope to obtain a desired video level.

The photo—optical system records the radar display, and
also records various fire control system functions by
momentarily illuminating small correlator lights in the
camera. With the radar operating in the search mode, a
picture is automatically taken at the end of each
B-azimuth sweep or MAP PPl sweep. The pulse that
momentarily opens the shutter to expose the film is
synchronized with the antenna azimuth position. During
lock—om, track, boresight, or BIT 2, 8, 5 or 6 operations,
where there is no antenna scan, the pictures are taken at
a rate determined by the position of the acquisition rate
selector knob, placarded FPS {frames per second), on the
camera control panel (from 2 to 6 frames per second).

Seven correlator lights, inside the camera, are connected
to fire control system and armaments system circuits.
When illuminated, the lights expose small dots along the
edge of the film to mark an occurrence within the fire
control or armament system. The position and indication
of each light — when illuminated — is shown in figure 1-73.

RADAR CAMERA

The camera uses a standard 16mm Kodak film magazine
with 80 foot capacity. The film magazine is loaded into a
receiver on the inner face of the camera door. With the
film properly inserted and the camera door closed, the
camera gear train engages the magazine drive assembly.
Also, the magazine pushes against a switch - opening the
circuit to the film remaining (amber) light and closing the
circuit to the camera clutch. A small micro switch
assembly, that completes the circuit to the amber light
during camera operation, is preset to illuminate the light
when O to 15 feet of unexposed film remains in the
magazine. If the camera door is opened before the film
reaches the preset film-remaining value, the microswitch
assembly will reset to the starting position. Hence, the
door should not be opened after the film has been
advanced unless the mapazine is to be removed entirely.

1; CAUTION 1

"
et

Do not partially remove and reinsert the film
magazine. Always remove the magazine
completely; then reinsert. This prevents breakage
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of correlator lights. On some cameras, the door
will not close with the film magazine improperly
installed. Any adjustment made to the magazine
without completely removing the magazine from
the door will cause correlator lights to break
when the magazine is reinstalled. This is due to
the light “slider” in the magazine not being fully
regpened.

The green light, adjacent to the amber film-remaining
light, illuminates to indicate power continuity in the
camera circuits when the pilot places the camera power
switch ON. The green camera power light receives power
from the 28/14 volt ac bus and is controlled by the
DIM/BRIGHT rheostat coniral knob. This light does not
indicate the motor is actually running, however, by
touching the camera case as power is applied, the WSO
may be able to detect motor vibrations.

EXPOSURE FREQUENCY CONTROL PANEL

The exposure frequency control panel may be referred to
as the DRSC (direct/data recording scope camera) panel.
Basically, the panels contain circuits for control and
operation of the camera system. Placing the camera power
switch to ON energizes the following functions: the
camera motor, links the correlator light functions to those
of the radar and armament system; synchronize camera
operation with antenna scan; and power the camera
¢lutch. With the camera power switch ON the green light
on the camera must illuminate indicating power exists
between the control panel and the camera motor. The
green light does not, however, indicate that the motor is
running. The camera will not operate unless the radar is
on and operating.

Witness Mark Switch

The witness mark switch may be used by the W30 to mark
a specific area on the film; i.e., to reference a second target
run, ete. The ON position of the switch illuminates
correlator light No. 7 continuaily. The MC (momentary
contact) position energizes a gingle flash illumination.
Since the No. 7 light is on steady when AIM-T missile is
gone, it may be difficult to determine the difference
between missile gone and the ON function of the switch
when viewing the film. Hence, the MC position provides
the most feasible function. In addition, the witness mark
switch can be used to check the lamp status of correlator
light No. 7. Actuation of the switch will not check function
of the monitoring circuits of light No. 7 nor of the other six
correlator lights, as a functional check of these circuits can
only be accomplished by perfoerming the events that the
lights monitor.

Acquisition Rate Selector

The acquisition rate selector kneb is a five position knob
which is used to select the desired film speed from 2 to 6
frames per second (FPS) when operating in a lock-on,
track, boresight or BIT 2, 3, 5 or 6. As the film speed is
selected, the correct aperture setting (f/stop) may be read
on the opposite side of the control. The f/stop value is for
reference only since the aperture is preset during ground
operations. The optimum FPS seiting is 4 and the



optimum f/stop (as set on the ground) is 2.7.

BIT Switch

This switch is used for testing the camera operation and
lamp status of the seven correlator lights. With the
camera power switch ON, actuating the BIT switch
illuminates all 7 correlator lights, and runs film through
the camera to record illumination of the correlator lights.
Actuation of the switch will not check the function of the
manitoring circuits of the correlator lights, as a functional
check of these circuits can only be accomplished by
performing the events that the lights monitor. QOperation
of the camera motor can be checked by holding the switch
actuated and feeling the side of the camera case for
vibrations.

OPTICAL SIGHT CAMERA, KB-25/A

The KB-25/A 16mm gunsight camera is instailed just
above the optical display unit (ODU) and along the
centerline of the sight combining glass (figure 1-74). The
camera provides film documentation of the sight picture
during weapon delivery. The camera may be operated with
or without the expenditure of munitions by using controls
available in either cockpit.

The KB-25/A system consists of the camera body, lens
assembly, and a 100-ft capacity magazine or a dummy
magazine. The lens covers a field of view of 8.25° in
azimuth and 16.5632" in elevation. The elevation limits are
+3.532° to —13.532° with respect ic zero boresight line.

CAUTION

When the magazine assembly is not installed on
the camera, the dust cover must be inserted in its
place. The dust cover provides the same
weight/balance characteristics as a magazine
assembly. Either a magazine or dust cover must
be installed at all times to prevent rveticle
boresight changes. The dust cover is prominently
labeled NO FILM.

CAMERA OPERATION AND CONTROLS

The camera receives motor power as scon as the aircraft
bus system is operating. The only control that operates the
camera on the ground is the camera run (test) button on
the right side of the camera. With the button pressed, the
pilot can watch the motor knob and check that the motor
is running (figure 1-74). This may be accomplished
without film installed.
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The remaining controls on the camera body are the frames
per second (FPS) switch, the overrun dial, and the
aperture control. The FPS switch controls film speed;
either 24 or 48 frames per second. The overrun dial is set
on the required time period the camera is to run after the
pilot releases the trigger or bomb button. The overrun
function does not operate unless trigger 2 or the bomb
button is used to cperate the camera.

Bomb Button

For the bomb button (either cockpit) to operate the
camera, the delivery mode selector must be on DIRECT,
DIVE TOSS, or DIVE LAY. The bomb button signai
energizes the camera motor, the overrun period, and the
event marker. The event marker appears on the film to
mark the application of the weapon launch/fire signal.

Trigger (Trigger 1 and 2)

The trigger 1 position of the trigger operates only

the camera motor; the event marker and overrun period
do not gperate in trigger 1. The trigger 2 position runs the
camera, and energizes the marker and overrun time, ang
applies the armament fire/launch signal.

WARNING

Continuous gunsight camera operation after
takeoff and before initiation of any camera
operational mode indicates a  possible
malfunction in the armament circuit that could
cause premature firing of the gun or air-to-air
missiles.  All  trigger-launched armament
switches should remain OFF/SAFE,

Ifthe ARM or TV weapon is selected, only the bomb button
operates the camera.

Gun Camera Switches

The camera can be operated through the gun camera
switch from either cockpit. With either switch ON, the
camera runs continuously until the switch is placed OFF,
The switch is automatically positioned OFF at the
completion of the overrun time which is initiated by
pressing the bomb button or trigger 2. The switches permit
camera operation during target tracking, prior to pressing
the bomb button or trigger 2.




TO 1F-4E-34-1-1

OPTICAL SIGHT CAMERA, KB-25/A
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AIRBORNE VIDEO TAPE
RECORDER

(Block 35 thru 45 After TO 1F-4E-639 and
Aircaft 71-237 and Up)

The airborne video tape recorder {AVTR) is installed in the
front cockpit and controlled by the AVTR switch in the
rear cockpit (figure 1—744). 'The AVTR records the video
displayed on the rear DSCG scope and records the aft in-
tercom audio. Each-cockpit has an AVTR recoid light
which is ON while the system is recording. After TQ 1F—
4—1245, the tape timer indicates the total time the AVTR
has been in RECORD mode, Selecting OFF resets the
timer to zero. '

VIDEQ TAPE CASSETTE

The cassette can be installed fremoved by the pilot if the
AVTR switch is in OFF,

NOTE

Ensure AVTR switch is OFF before engine shut-
down, The AVTR loading door cannot be opened
when STANDBY or RECORD is selected.

When installing the cassette, the window side of the cassette
must be towards the window side of the recorder, The total
total recording time available is determined by the size of
the cassette installed (10, 20, or 30 minute U—Matic “S”
standard), The recording is in black and white, 60 fields
per second,
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AVTR OPERATION

AVTR operation begins when the AVTR switch is placed to
STANDBY. In STANDRBY, the video tape leader is thread-
ed into the recorder and the video tape is held in position
until either RECORD or OFF is selected. If RECORD is
selected before the leader is threaded into the recorder, the
threading process continues and video recording hegins at
the end of the leader. The video tape and leader are auto-
matically returned to the cassette when the end of tape
(EQT) is reached and when OFF is selected. The EQT light
comes ON and remains ON until the AVTR switeh is placed
to OFF.

When only short recording periods are desired, the STAND-
BY position should be used to stop recording. The OFF
position causes an unthreading of the video tape in approxi-
mately 10 seconds, If RECORD is selected after the tape
has been unthreaded, part of the privious recording may be
erased. The AVTR tape timer lights are operated through
the rear cockpit instrument panel lights control and may
not be visible if the instrument panel lights are turned
down.

EVENT MARK BUTTON
(Aircraft 71-237 and Up)

The event MARK button is located on the Control Lens In-
dicator in the rear cockpit. The MARK button is used to
identify a point of interest by producing a2 1000 Hz tone.
The tone is recorded while the MARK button is pressed if
the AVTR switeh is in RECORD.

Change 19 1-174A
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TRANSPONDER EQUIPMENT

RADAR TRANSPONDER SST-181X

The aircraft is equipped with the S53T-181X radar
transponder system which increases the range tracking
capabilities of mobile ground-bases I-Band radar sets. The
system increases navigation capabilities in adverse
weather and in underdeveloped areas. The ground-based
radar transmitters emit I-Band signals which interrogate
the S8T-181X radar beacon. The SST-181X receives and
then transmits replies of much greater signal strength
{(same frequency). The radar site is actually receiving a
considerably stronger signal than a radar signal. This
improves acquisition/range at the receiving site.

The SST-181X transponder may be operated in a
single-pulse reply or a double-pulse reply mede. In the
single-pulse mode, the iransponder transmits one reply
pulse for each interrogation pulse received.

PULSE SELECTOR SWITCH

The pulse selector switch is on the rear cockpit right
conscle. The switch has pesitions of OFF (center), SINGLE,
and DOUBLE. If the WSO selects SINGLE, a single reply
pulse is generated for each interrogation. In DOUBLE, the
system generates two reply pulses at a predetermined
spacing. The operating mode (SINGLE or DOUBLE) may
be determined during mission briefing or by direct voice
communication with the radar site,

All data on pages 1—176 thru 1—378,
including figures 1—75 thru 1—201, deleted.

PULSE SELECTDR
SW{TCH
(SST-181X}

AN

AE_34—1—1-{2601A

Figure 1-T4B

RADAR TRANSPONDER OPERATION

There are no indicators that show system operation; the
WSO energizes the system by selecting the SINGLE or
DOUBLE operating mode. Vectoring information is
obtained by voice communications between the aircrew
and the site ground controller.

Change 4 1-175/{1-176 blank}
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INTRODUCTION

The procedures contained in this section are reproduced in
checklist form and presented in TQO 1F4E—34—1—-1CL—1.
When this section is changed or revised, the checklist will

be changed concurrently. The foilowing notations are used
to distinguish between front and rear cockpit procedures.

a. (P Pilot system checks, front cockpit.

b. {WS0) Weapon Systems Officer checks, rear cockpit.

NOTE

Procedures pertaining to the crew member
having the minority task are coded by the (P) or
(WSO} notation. For example, if a given
procedure is performed almost entirely in the
rear cockpit, (P} denotes those few steps
performed in the front cockpit. Conversely, if
nearly all steps apply to the front cockpit, (WSO}
denotes the few steps performed in the rear
cockpit.

EXTERIOR INSPECTION

Refer to TO 1F—40—34—1—2 for exterior inspection pro-
cedures,

ARMAMENT AREA - ARMING

For those weapons which require specific arming
preparations in ga designated area, the following
procedures should be used.

2.2 Change 17

1. Armament switches - OQFF/SAFE/NORMAL
2. Armament safety override button — PUSH IN (IF
REQUIRED)

WARNING

‘When the armament safety override button is
energized, the jettison circuit is placed in an
inflight configuration, the pilot has & jettison
capability during takeoff while weight is on the
gear,

NOTE

Before takeoff, the armament safety override
buiton can be extended (deenergized) by mo-
mentarily pulling the armt bus control CB
No. 3 panel.

3. Aircrew — HANDSIN VIEW
The aircrew will place both hands in view as a
signal to the load crew to approach the aircraft,
remove all safety pins and install all access covers,
and perform any final aircraft/weapon prepara-
tions.

T



DVST BIT DISPLAY GRID
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BIT CHECKS (DVST)

PREBIT SWITCH SETUP
DVST BIT display grid is shown in figure 2-1.

WEAPON CONTROLS

1. Radar missile power switch - OFF
2. Guns{missile switch - RADAR

3. Master arm switch - SAFE

4. Interlock switch - IN

5. Weapon seiect knob - C

6. Delivery mode knob - OFF

7. HSI mode knob - NAV COMP

RADAR SET CONTROL PANEL

. Radar power switch - OFF
. Polar switch - LIN

Radar range knob ~ AI 25
Maneuver switch - HI G
Scan switch - 1 BAR

. Aspect knob - NOSE

. Receiver gain knob - FULL CLOCKWISE
. Track switch - AUTO

. Display switch - B-WIDE

. Manual V¢ knob - 0

. Pulse switch - AUTO
Radar mode knob - MAP

o
RRrCwowmadoidwpe

NOTE

To increase the serviceable life on the radar feed
horn assembly components, the MAP mode should
be used, except when mission requirements dictate
use of the RADAR mode.

13. Air-to-air light - OFF

CONTROL MONITOR PANEL

. Meter selector knob- QA
. Test knob - 0

. Meter switch - VOLT

. Ve switeh -2700

. Stab switch - NOR

g La b

WEAPON DELIVERY PANEL

1. Activate switch - NORM
2. Target find switch - NORM
3. Range switch - X100

WRCS CONTROL PANEL

. Target distance N/S knoh - N274
Target distance EfW knob - E114
. Target altitude /range knob - 000

. Drag coefficient knob - 2.00

. Release advance knob - 900

. Release range knok - 050

[T L W

RADAR TURNON

WARNING

@ (P) To prevent possible injury to personnel from

rf radiation through the radar antenna, do not
press the cage button during ground operation
unless the radar power knob is in TEST.

(W80} During ground operations, check that the
pilot has the missile power switch in OFF or
STBY prior t¢ moving the radar power knob
beyond the TEST position,

B e e e

§¢ cauTioN 3

e e

Do not energize the Target Find/Qffset Bomb
tmodes unless the aircraft altitude is greater than
the alfitude set in the target altitude/range
counter, Damage to the pitch servo may occur.

The radar power knob should remain OFF until
the aircraft is operating on internal power and
the engines are up to IDLE power,

To prevent damage to the pulse transmitter, do
not rapidly cycle the radar mode knob, the pulse
switch or the power knob,

The missile power switch must be OFF during
ground cperations except when needed for BIT or
missile tuning.

During hol weather conditions, delay radar
turnon as long as practical. Damage to the
radar or klystron transmitler may occur prior
to illumination of the TEMP light. If the radar
overtemp light illuminates during extended
ground operation, turn the radar OI'F. [fradar
operation is required and a ground air condi-
tioning unit is not available, momentarily ad-
vance either engine to 85 percenl rpm to
assure Lhat the equipment air conditioning
shuloff valve is energized open and then main-
tain that engine rpm as follows:

AMBIENT % ENGINE
TEMP RPM
(MAX) {MIN)

OF
0 65
59 75
90 80
103 85
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WL S i e

¢ cautioN 3

@ If engine power on either engine cannot be ad-
justed as in the table of Ambient Temp. versus
Engine RPM, the radar should not be operated
for more than 5 minutes with the ambient
temperature above 90°F or for more than 10
minutes with ambient temperature below 90°F.

NOTE

A continuous break X display indicates ACM
computer malfunction.

1. (P) Sight mode knob - STBY
NOTE

The optical sight is placed in STBY at this time to
provide warmup time prior to performing BIT 2
of the Optical Sight Check., Approximately 5
minutes is required to completely erect the lead
computing gyroscope,

2. (WS0) Radar power knob - TEST

3. After 30 seconds, @A thru-250 VDC read in 1 area;

+35 VDC reads 2.0 or greater.
4, (P-WS0) Radar scopes - TURN ON
a. Operate/ferase button - PRESS
5. Radar overtemp light - OUT

DVST (AFTER OFP POO5)

6. Display knoh -V}

7. Ve switch <200

8 Ve swilch -2700

9. Display knob - B-WIDE

RADAR SCOPE CAMERA

B L e e

¢ cauTioN

A

whr

To prevent damage to the camera correlator
lights, do not partially remove/install the film
magazine. Always remove the magazine com-
pletely, then reinstall. On some cameras, the
door will not elese with the magazine improperly
installed,

2-20 Change 19

NOTE

Prior to performing this check, ensure the camera
connector is connected to the receptacle on the
base of the radar scope rack.

1. Aft console light knob - FULL CLOCKWISE
2. Camera power switch ~ ON
a. Green continuity light - ON
b. Amber film remaining light - ON
3. Camera power switch -~ OFF
4. Film magazine - INSTALL
a. Insert magazine into clamps so that magazine is
aligned with sprocket gear on top left side.
b. Close camera door.
5, Camera power switch - ON
a. Amber film remaining light - OFF
6. BIT switch - ACTIVATE
a. Correlator lights - ALL 7 LIGHTS ON
7. Witness mark switch - MC
4. Number 7 correlator light - ON

NOTE

HMuminaiion of all seven lights can be viewed by
W80, Periorm steps 6 and 7 to record lamp status
of all seven correlator lights. Correlator light func.
tion cannot be determined except by performing
the event that the light monitors. In step 7, the
No. 7 correlator light is on momentarily (for one
frame) for each switch actuation to the MC posi-
tion.

B, Acquisition rate select - SET AS REQUIRED
9. Outer [ilter lever - ADJUST

10. Film title - INSERT

11, After 15 seconds, film title - REMOQVE

12, Camera power switch - OFF (if not required for BIT

filming).



TO 1F-4E-34-1-1

AIR-TO-AIR BIT CHECKS (DVST)

4. Test knob - DOT BAL & HOLD
a. Ve gap at 3:00 (figure 2-11).
b, Aim dot in calibration area,

5. (P) Adjust horizon line for zero pitch. {CALL)

7. Stab switch - QOUT

8. Stab switeh -NOR

a. Horizon line is removed.

9. Radar power knob -STBY

6. Position EL strobe 30° down,
The 30° down position prevents the radar antenna
from hitting the mechanical stops during BIT 1.

. B—SWEEP (SCANNING)
.RANGE RATE CIRCLE
-We GAP{STBY SELECTED)
. Vo GAP(TEST SELECTED)
ELEVATION STROBE

. AIM DOT (STBY SELECTED)
- AIM DOT {TEST SELECTED}

4E-34-1-14217)A

1. Vc GAP AT 12:00 ’CLOCK {AIM—7E MISSILES/PLUGS INSTALLED
CRSTATION EMPTY. 3:00 C'CLOCK INDICATES AIM—7F MISSILES/
PLUGS INSTALLED, CW ON DR STBY}
2. 8—SWEEP {DITHERED, NO TARGETS) {209 RIGHT}
RADAR CHECKS 3. ELEVATION STROBE {400 UP)
B 4, HORIZON LINE
(>} 5 ASECIRCLE FIXED (.56" DIA) NO VARIANCE
AIM DOT AND V¢ GAP CALIBRATION 5. Rmin STROBE 5 + 1,25 MILES
7. Rmax STROBE 15 +1.5 MILES
1. Radar power knob - STBY 8. AIM DOT (STATIONARY IN UPPER CALIBRATION AREA)
2, Test knob - DOT BAL & HOLD 9. RANGE BATE CIRCLE
a. Ve gap at 12:00 (figure 2-11), 10- RANGE STROBE

b. Aim dot eentered.
3. Radar power knob - TEST

B (> BEFORE OFP POOS.

Figure 2-12

Change 19
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TO 1F-4E-34-1-1

AIM-7 ATTACK DISPLAY AND
INTERLOCKS

1. Test knob -6 (figurc 2-12)

2. Radar power knoh - TEST

3. Missile power switch - STBY

4. Position range strobe beyond 15 miles.

a. Rmax at 15 miles, Rmin at 5 miles.

b. After OFP P005, the OFP version number will be
displayed for the firsl 1€ seconds by the Ve gap for
example, OFP version POO5 will be approximately
500 knols,

5. Move range sirobe down (manually or with full ac-
tion).

a. Ve gap programs as shown,

b, HOLD ALTITUDE light ON then OFF. (CALL}

When hoid altitude light goes OUT, Ve gap al
12 o’clock mdicates ATM-7E missiles/plugs in-
stalled or stalions empty. At 3 o’clock indicales
ATM-TF missiles/plugs installed.

¢. Aim dot stationary in upper calibration area.

d. IN RANGE and SITOOT Lghts OXN when range
slrobe is belween Rmax and Rmin,

e. ASE circle {ixed al 0.56 inch diameter,

f. IN RANGE and shoot Hights OFF and break X
oceurs when range strobe is aligned with Rmin.
{CALL)

8. Radar power knob - STBY

RADAR SIGNALS CHECK

1. Radar mode - RDR

2. Meter switch - SIGNALS

3. Meter selector - ROTATE

CIR - No Deflection

b. LIN-Needlein 1 area

¢. LOV - Sweeps wilhin the limits of 1.5to 2.8
d, TP-2, TP-1 -1 area

EX2thru RXI - XTAT. area

4. Select MAG on meter selector

b, Radar mode - MAP

b

®

MINIMUM DISCERNIBLE SIGNAL, LOCKON
SENSITIVITY, RANGE TRACK MEMORY

1. Test knob - 1 (figure 2-13)

2. Radar power knob - TEST
a. Monitor meter {(RDR MAG) indicales 1.4 Lo 1.8
b. Horizon line as shown

3. Adjust scopes for maximum persistency and gain.

a. Minimum of 11 targels visible in searih

b. Position range knoh Lo 3, 10, 50, 100, 200, and 25
while checking uniform video presentafion on all
ranges.

4. Place acquisition symbol bevond last target,

5, Move range strobe down while holding full action.
d. Range strobe tocks on before passing seven targets.
b. Maintain lockan for 5 seconds.

6. Test knob -~ 0
a. Svstem unlocks in 4 Lo 6 seconds,

7. Test knob - 1

8. Pulse switch - SHORT
#, Moniter meter (RDR MAG) indicates 0.9 to L.15.
b. Minimum of cight targets visible in search

9, Place acquisition svmubol heyond last target,

10. Move range strobe down while holding {ull action.
a. Range strobe locks on before passing eight targets.
b. Maintain lockon for § seconds

2-22 Change 20
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11. Test knob - 0 for 3 seconds then select TEST 1
2. ‘System goes into memory lor 3 seconds then reac-
guires lockon {(SKIN TRK light OFF then ON).
NOTE

Check is invalid and should be reaccomplished if
tarpets do not veappear before break lock occurs.

Ranging, coding, 28 volts delayed -

WARNING

The ¢w transmitter will create a radiation hazard
to the ground crew if operated on the ground un-
less the radar power knob is in TEST.

A S s L
¢ caution 3
> 4

Do not ¢yele the radar power knob between TEST
and STBY when ¢w power is ON. Damage to the
c¢w transmitter could result if waveguide switch
has not eycled.

BIT 1 DVST

RANGE RATE CIRCLE

HORIZO®, LE 309 A0LL AND D VE

Yo GRS POSITON FOR CORS:CT RANGING-COUING 28Y DELAYED
SLEVATION STROBE © 307

RANGE STROBE

Rmn STROZE 5 =1.25 MILES

B SWEEP sWIT 1 wWlAK TEST TARGETS:

Brtax STRO2E 15 =2 MIES

ASE CRCLE FIXEC 567 Dias

!

AN DOT

BEFORE Q=P 2005

4F Ed T g

Figure 2-13
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12. (P) Radar missile power switch - STBY FOR
1 MINUTE
13. (P} Radar missile power switch - CW ON
Check missile tuning (if applicabie),
a. RDR light - ON STEADY 1 MINUTE

To prevent possible heat damage to the AIM-T7
missile, the maximum ground time for radar mis-
sile power switch in STBY or CW ON should be
limited to 10 minutes when the amblent tem.
perature is 90°F or greater or 15 minutes when
the ambient temperature is below 90°F,

14, Meter selector - KLY
a. Monitor meter reads 0.25 to 1,25
15, Lock on third target,
a. Aim dot steady in upper calibration area
b. Ve gap between 0 seribes
¢. Break lock

BIT 2 DVST

TO 1F-4E-34-1-1

RANGE TRACK ACCELERATION, ANTENNA POSITION

1. Test kncb - 2 (figure 2-14)
2, Lock on 10th target.
a. Svstem breaks lock in less than 30 seconds.
3. Lock on second target.
a. System maintains lock for at least 30 seconds,
- b, Ve gap between 0 scribes.
4. Break lock.
5. Puise switch - AUTO

Beacon check

6. Radar mode knob - BEACON
8. BIT targets disappear and at least one beacon tar-
get reappears
.. 1. Radar mode knob - MAP

“BIT 3 DVST

3 o, 6
| 1
I @\ \EL
- 5 @\\ 40
\ z
" £
=
} 6 3 - 60
=
QNG
| |
0 S
. AIMDGT

. B-SWEEP {DSTHERED, AT 209 RIGHT WITH S5TRONG TARGETS)
. ELEVATION STROBE {40% UP)

. Vc GAP FOR CORRECT ANTENNA POSITION

. RANGE RATE CIRCLE

. RANGE STROBE (ON 2nd TARGET)

Rmin STROBE 5 +1.25 MILES

. HORIZON LINE

. Amax STROBE 16 +1.5 MILES

. ASE CIRCLE FIXED (56" DIA}

=(.ooo:-.|mu1.hwm—-

BEFORE OFP POCS.
.@ OFF POOS 4E-34-1-1-(320iR

Figure 2~-14

. B-SWEEP {DITHERED, 01,

. ELEVATION STROBE {—30%AFTER LOCXON.

. AIM DOT ROTATES BETWEEN ASE & RANGE RATE
CIRCLES {LOCKED ON 4TH TARGET].

. AlM DOT ROTATES INSIDE ASE CIRCLE (LOCKED ON
10TH TARGET).

. RANGE STROBE ON 4TH TARGET.

RANGE STROBE ON 10TH TARGET.

. Amax (ON 3RD SCRIBE} AT 15 MILES.

. Rmin {ON 15T SCRIBE) AT 5 MILES,

. ASE CIRCLE.

. HORIZON LNE.

RANGE RATE CIACLE.

= Do s LN - [

—

4E-34-1-1-32 114

Figure 2-16

ANGLE TRACK

1. Test knob - 3 (figure 2-15)
a, B-sweep and EL strobe approximately 0° (before
lockon),
2, Lock on fourth target.
& Aim dot rotates between ASE and.range rate circles
{exceeding neither by more than 1/4 inch),

Change 19 2-23




TO 1F-4E-34-1-1

NOTE

On some aireraft, the aim dot rotation may cut
through the circles. This should not be considered
abnormal unless the tolerance is exceeded.

b. Rmax and Rmin at 15 and 5 miles.
¢. Bottom of ASE circle in first blank segment of zero
azimuth scribe,
d. EL strobe goes 30° down (after lockon).
3. Break lock and lock on 10th target.
a. Aim dot rotates inside ASE circle.
4. Maintaln lockon for BIT 4.

. B-SWEEP (DITHERED, AT 8°, NO VISIBLE TARGETS)

- ELEVATION STROBE {09)

" Vc GAP POSITION FOR CORRECT PSEUDOD AND SIMULATED
DOPPLER

. AMM DOT (N UPPER CALIBRATION AREA (NOT MANUALLY
POSITIONABLE)

. RANGE STROBE (AT 4 MiLES}

" Rmin STROBE 6 +1.26 MILES

HORIZON LINE

Rmax $TROBE 16 +1.5 MILES

" ASE CIRCLE FIXED [.56" DIA)

" RANGE RATE CIRCLE (1.9 +0.7 INCHES IN DIA)

11. KOJ LIGHT ON

ll 12, Ve GAP PGSITION FOR SIMULATED DOPPLER

WENmm & R

-
(=]

AFTER 70 1F-4-1424.

4E-34-1-1-3221A

Figure 2-16

HOJ, ANGLE TRACK MEMORY, AQJ, PSEUDO &
SIMULATED DOPPLER, CORRIDOR SCAN

1. Test knob - 4 (figure 2-16)

& Vc gap between 0 scribes with cw power on,
{After TO 1F-4-1424, Ve gap between 1 o’clock
and 2 o'clock,)

2. (P) Radar missile power switch - OFF (or when
AIM-T missiles are tuned)

2-24 Change 17

- 60

. B-SWEEP {DITHERED, AT 0°, NO VISIBLE TARGETS}

. ELEVATION STAOBE

. AIM DOT (N UPPER CALIBRATIDN AREA (NOT MANUALLY
PUSITIONABLE)

. RANGE STROBE {AT 4 MILE POSITIGN)

. HORIZON LINE

. ASE CIAGLE {1 DIA)

[ R [

AE-34-1-1-{323}A

Figure 2-17

CAUTION

To prevent possible heat damage to the AIM-7
missile, the maximum ground time for radar
missile power switch in STBY or CW ON should
be limited to 10 minutes when the ambient tem-
perature is 90°F or greater or 15 minutes when
the ambient temperatute is below 30°F,

3. Position B-sweep and EL strobe at 0° for reference.
4, Radar power knob - STBY
a. B-sweep and EL strobe drift less than +59 before
unlock (approximately 4 to 6 seconds)
5. Radar power knob - TEST
6. Action switch - FA
a. AQJ display, figure 2-17
7. Track switch - AQJ OUT
a. System return to search,
8, Track switch - AUTO
9, Display - V1
8. B-sweep shifts £ 2° from zero position (figure 2-18).
b. EL-strobe scans from -21° to +57°.
10. Display - B-wide



COMPUTER CONTROLLED SEAN MODE

TO 1F-4E-33-1-1

BIT 5 DVST

2. ELEVATION STROBE {+579 TO -21% SWEEPING)
3. HORIZON LINE

1. B-SWEEP (SHIFTING BETWEEN +29 AND —2% IN AZIMUTH)

AE=34-1-14324)A

Figure 2-18

RANGE RATE NOISE, PLMS, CAA

NOTE

During the PLMS check it may be necessary to
adjust receiver gain to achieve a stable lockon.

1. Test knob - 5 (figure 2-19}
2. Lock on third target
a. Vegap at 12:00
b. Aim dot within ASE circle.
¢. ASE circle as shown,
3. Break lock
4, Pulse switch - SHORT
5. (P) Sight mode knob - AfA
6. Radar mode knob - BST
7. Radarrangs knob - AL 5
8. (P) Auto acq button - PRESS and RELEASE
a. Radar locks on first target.

WARNING

Cheek personnel are clear of nose wheel before
actuating the auto acq button.

ADR MODE

1. B—SWEEP {DITHERED, AT 200 RIGHT WITH STRONG TEST
TARGETS)

. ELEVATION STROSE (40" UP}

. Ve GAP AT 12:00

HORIZON LINE

. RANGE STROBE ON 3rd TARGET

. Rmin STROBEC & +1.25 MILES

. Rmax STROBE 15 +1.5 MILES

. AIM DOT {(WANDERING WITHIN ASE CIRCLE)

. RANGE RATE CIRCLE

. ASE CIRCLE FIXED (.56"DIA}

03 L = T R G2 P

AE-3d-1-1 {323)A

Figure 2-19

ROTE

The optical sight check (figure 2-21) may be in-
corporated at this point,

9. (P} Auto acq button - PRESS and RELEASE
a, Radar breaks lock, range gate sweeps to next target
and locks on.
b. Repeat this step through all fargets.
10. Air-to-Air button - PRESS
a. Air-to-Air light - OFF
b. Radar control transfers to RCP,
11, Break lockon
12, Radar mode knob - MAP
13. Radar range knob - AT 25
14. Pulse switch - LONG
15. Lock on fifth target.
a. RDR MAG indicates 1.4 to 1.8
16. Pulse switch - AUTO
a. RDR MAG indicates 0.9 to 1.15 (PLMS).
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TO 1F-4E-34-1-1

DVST BIT FAULT ANALYSIS (A/A)

2-26 Change 20

Step Problem Additional Tests Status
NOTE
A continuous break X indicates ACM computer malfunetion. No.
ATM-T capability exists except a BST shot.

RADAR TURNON

3 Voltage(s) out of limits Check meter - VOLTS, | Possible degraded system. Perform remaining
Repeat check. BIT checks to determine status,

5 TEMP light ON Check -6, +12, and If any ol these voltages are fluctuating or out
-25 volts on monitor of tolerance, continue BIT checks to determine
meter, status.

If voltages are in tolerance, turn radar OFF, If
radar operation is required, the engine power
setting must be advanced to 85% rpr.

BIT 0

2a Ve gap not at 12:00 Ve gap not properly calibrated. Note new Ve

zero reference.

2h Aim dot not centered Aim dot not properly calibrated. Note new

zero reference point for both BIT and operate.
4a Ve gap not at 3:00 Check Ve - 2700 Ve gap not properly calibrated. Note new Ve
gap reference for both BIT and operate.

4h Aim dot not in calibration Aim dot not properly calibrated. Launch with

area aim dot as close o center as possible. BIT 5
may be affected. Possible ACM computer
problem, perform remaining BITs,

BIT &

4A Hmax not at 15 miles, | Check pinky switch - | Rmax/Rmin incorrect. Use SHOOT/IN

Emin not at 5 miles. HRADAR RANGE lights for missile launch.
Check range - AI23,
Check SHOOT/IN
RANGE lights ON at
15 miles, check break
X at 5 miles. Check
BIT 3 step 2c.
aa Ve gap incorrect or Check CW PWR STEY No AIM-T capabilily.
inoperative. ot ON and proper sim
plugs or missiles in-
stalled.
5b HOLD ALT light Warning light - TEST Hold altitude capability inonerative, estimate
incorrect or inopera- SNOP-UP range.
Live.

ae Abm dot erratic. Check pinky switch - Aim doi may be wnreliabie. Use SIIOOT/IN
RADAR RANGE lights for missile launch,

5¢ ASE circle ervatic. Check pinky switch - Use SHOOT/IN RANGE lights for missile
RADAR

launch.
CONTINUED




TO 1F-4E-34-1-1

DVST BIT FAULT ANALYSIS (A;A) {CONT}

Additional Tests

Status

Check polar - LIN

Check needie in CIR.
Check polar - LIN

Check radar mode -
RDR

Repeat step afler MAG
time in {4 minutes)

Repeat check after
MAG time in. Check
targets in BIT 1.

Polarization plate stuck in CIR 1 position. No
prablem for missiles.

If needle deflects in CIR, polarization plate stuck
it CIR. 1 position. If needle does nat deflect in
LIN or CIR, polarization plate may be stuck in
CIR 2 position: minimal AIM-T capability.

No feedhorn nutation which precludes angle
track capability. Alternate modes: MAN track,
BORESIGHT and ASPECT.

If TP-2 is good and TP-1 is bad, temperatuire in-
terlock is open. If TP-1 and TP-Z are bad, pres-
sure interlock is open. Select EMER only under
emergency conditions,

Possible degraded receiver. May have weak or
intermittent video.

Step Problem

RADIAR SIGNALS CHECK

3a Needle deflects in CIR.

b No dellection in LIN.

3e Needle does not sweep
in LOB.

ad No deflection in TP-1
and/or TP-2,

3e XTAL out of limiis.

BIT 1

2a RDR MAG out of toler-
ance.

Zh Horizon line not in
gap.

3a Less than 11 targets in
search,

3h Video presentation not
uniform.

5a System fails to lock on
hefore passing seven
largets.

Ga Svstemn does nol break
lock in 5 seconds.

Ra RDR MAG cut of tol-
erance,

8h Less than eight targets
in search.

10a System fails lo lock on
before passing eight
fargets.

Cheek pulse - AUTO

Check stabilization in
STBY mode. Cheek
BIT 0O step b performed
correctly.

Check receiver gain
{ull clockwise. Check
MAG and XTAL
current. Check targets
in SHORT pulse,

Recheck receiver gain,
persistency and
intensity. Check
SHORT pulse.

Check track - AUTO

Check pulse - SHOR'T

Check receiver gain
full clockwise. Check
MAG/XTAL current.
Check targets in
LONG pulse.

Degraded radar transmitier, Use SHORT pulse
if capable. Alternate mode: BST

Use STRY stabilization if capable. Roll and/or
pitch stabilization may be erratic. Use STAB
OUT.

Possible depraded transmitter and/or receiver.
Use SHORT pulse if capable. Alternate mode:
BST and ASPECT.

Fossible write rate problem. Scope(s) may be
used. Use appropriate range with best presenta-
tion,

Degraded lockon capability. Use SHOR'I' pulse
if capable, Alternate modes: MAN track, BST
and ASPECT.

Degraded memory circuit. Closely monitor
skin track light inflight for memory indication.

Degraded transmitter. Use LONG pulse if
capable, Alternate mode: BST.

Possible degraded transmitter;receiver. Use
LONG pulse it capable. Altermate mode: BST
and ASPECT.

Degraded locken capability. Use LONG pulse
if capable. Alternate modes: MAN track, BST

and ASPECT. CONTINUED
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DVST BIT FAULT ANALYSIS {AfA} (CONT)

Step

Problem

Additional Tests

Status

Ha

Svstem does not reac-
guire lockon in range
memory check.

KLY drops o zero,

KLY out of limits
HIGH

KLY out of limits
LOW

Ve gap oul of limits,
{Ranging/coding/ 28V
delayed

If targets do nof re-
appear before break
lock occurs, check is
invalid and should be
performed again,

If missile previously
tuned, place RDR MSL
power sw to W OFF
for 1 minute to prevent
pussible damage to mis-
sile eiveuils. Then mo-
mentlarily advance
either engine RPM to
B85% and place RDR
MSL power sw to CW
ON.

None

None

Cyele radar missile
power switch to STBY,
then CW ON and ob-
serve Ve gap.

Degraded range memory circuit, Closely
monitor skin track light for memory indica-
tions. If system goes into memory, reacquire
lock with hand control.

If KLY voltage relurns and:or missiles tune, full
AIM-T capability is available.

If missiles tune, full AIM-7 capability is
probable.

Marginal AIM-~7 capability. If missiles tune,
maximum missile range will be degraded.

If the Ve gap moves and the missiles tune, ranging
and/or coding is at faulf and the mission may be
flown with marginal AIM-7 capability .

BIT 2

2a

3a

3b

6a

(1} Range strobe dces

docs not break lock.
{2) Range strobe drives

off but sysiem does not
break lock.

System breaks lock on
second target,

Ve gap out of limits
(anienna position).

No Beacon targets.

not drive off target; system

Check beacon in op-
erate,

(1) Degraded range track acceleration capability
in SHORT pulse. Alternate mode: LONG pulse,
MAN frack, BST and ASPECT.

(2) Degraded target detection circuit and/or
memory circuit. System may transfer lock to
clutter/altitude line, Monitor closely.

Degraded range track acceleraiion circuit, Sys-
tem may break lock on high velocity laceelerating
targets. Alternate modes: MAN track, BST and
ASPECT.

No AIM-7 capabilitv. Select alternate weapon
system.

If beacon works in OPR bui not in TEST,
MAG is nol driving 1o correct beacon BIT
frequency. No beacon capability if it does not
work in OPR, Qccasionally MAG motor drive
will bind. Slowly cycele mode switch between
BCN and RDR until targets appear.

BIT 3

1a

2a

2-28

B-sweep and;jor EL
strobe out of tolerance.

(1) Aim dot does not
rotate.

Change 20

Check track - AUTO
Check angle track in
operate.

B-sweep and/or EL strobe ealibration out of
limits. Compensate for off center scope presenta-
fion.

(1) Azimuth and/or elevalion angle tracking is
inoperative. Alternate mode: MAN track, BST
and ASPECT.

CONTINUED




TO 1F-3E-34-1-1

DVST BIT FAULT ANALYSIS (A/A) (CONT)

Step Probiem Additional Tests Status

(2} Aim dot rotates out (2) Automatic gain control is at fault; system
of limits, may transfer lock to clutterfaltitude line.

2b Rmax and/or Rmin out of | Cheek ranpe - A] 25 Rmax and/or Rmin seope display out of align-
tolerance. ment. Affects BIT 6. IN RANGE light and

ASE circle not affected.

2e ASE cirele size out of ASE cirele scope display out of tolerance. Use

tolerance. interlocks OUT. Attempt to center aim dot
prior to launch.

2d EL strobe does not go EL strobe position will be unreliable during
30° down. tracking,

BIT 4

1a Ve gap out of limits Befare TO 1F—4-1424, | If missiles tune in ARM, no missile degradation,
(pseudofsimulated check missile tuning in | If missiles do not tune in ARM, no ATM-7
doppler). (After ARM and SAFE, capability., (After TO 1F-4-1424, if missiles do
TO 1F-4-1424, After TO 1F-4-1424, not tune in SAFE, no AIM-7 capability.)
simulated doppler.) no additional test,

1b No HOJ indication. Warning light - TEST. It light tests good, degraded HOJ capability.

4a B-sweep/EL strobe Degraded angle track memory circuit, Closely
drift more than 10° monitor skin track light for memory indication.
during angle track If system goes. intc memory, reacquire lockon
memory check. with hand control.

6a No AQJ display. Check track - AUTO Degraded AQJ capability.

Ta System does not retum Aircrew cannot preclude AOJ function.
to search with AQJ
QUT.

9a, b No CAA scan No CAA capability.

BIT 5

2¢ ASE circle out of tol- Check locked on third ASE incorrect. Attempt to center aim dot. Use
erance. target. interfocks OUT,

84, 9a Range strobe does not Check BST/5 mi range No auto acq capability. Cage mode affected.
sweep out and/or selected. Check auto
lockon in auto acq acq in operate. Check

auto acq from rear
cockpit.
16a PLMS does not occur Check pulse - AUTQ System may PLMS late or not at all. Manually

select SHORT pulse when target retum is strong
enough to maintain lockon.
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TO 1F-4E-34-1-1

AIR-TO-GROUND BIT CHECKS (DVST)
RANGE SLOPE AND ZERO

1. (P) Sight mode knob - A/G
AIR TO GRD MODE 2. Radar power kneb - TEST
y 4. Radar range knob - AL D
4, Radar mode knob - A/G
5. Test knob - 5 (figure 2-20)

a. Monitor (RDR MAG) - 0.9 to 1.15

b. B-sweep 5° +3% left of center.

¢. Acquisition symbol centered on B-sweep (before

lockon).

d. Horizon line indicates 30° left bank and 30° dive

{(same as BIT 1 and 3).
6. Lock on first target,
a. ASE circle appears and B-sweep fades (AGC).
AGC action reduces the B-sweep intensity and
the weaker test targets fade. However, it jsnot
abnormal for the stronger test targets to be
visible in the B-sweep.
b. (P) range bar at'5:00 within +5° (6000 feet).
7. Lock on second target.

2. (P) range bar at 3:00 within +5° (12,000 feet).
8. Lock on third target.

a. (P) range bar at 1:00 within +5° (18,000 feet).

BOMB RANGE STROBE CALIBRATION

1. ASE CIRCLE FIXED (56" DIA)

2. ELEVATION STROBE 09 1. Test knob -1

3. RANGE STROBE ON 4th TARGET 2 Display knob - PP WIDE

4. HORIZON LINE ’ play

E. B_SWEEP (DITHERED, AT 50 LEFE WITH STRONG 3. Radar mode knob - MAP
TEST TARGETS IN HA; TARGETS FADE WHEN 4. Radar range knob - A1 10
LOCKED DN) a. PPI sweep scans 120° sector.

b. PPI sweep drift offset 5.6°.
¢. Far edge of bombing strobe just touches appropriate
Figure 2-20 BIT target,

4E—34-1—1—[3265A
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WRCS BIT

1. INS- ALIGN or NAV
2. Target alt/range knob - 170
3. ARBCS bombing timers - SET
a. Pullup - 5.0
b. Release - 10.0
4. (P) BRG/DIST switch - NAY COMP
6. (W80) Nav mode switch - NAV COMP

NOTE

@ If aircraft power is intexrupted or fluctuates
during a BIT check, a NO GO indication may
oceur and the BIT check should be repeated.

@ If a momentary NO GO is indicated as.. the BIT
button is released, disregard indication if a GO is
obtained with button pressed.

LAYDOWN MISSION

1. WRCS BIT selector - LAYDOWN

2. BIT button ~ PUSH and HOLD

3. After 5 seconds, FRZ button - PUSH ON
a. Range indicator - ON
b. After 15 seconds - GO/NO GO

DIVE LAYDOWN MISSION

1. WRCS BIT selector - DIVE LAYDOWN
2. BIT button - PUSH and HOLD
3. After 5 seconds, FRZ button - PUSH ON
a. Alt indicator - ON
b. After 15 seconds - GO/NO GO

DIVE TOSS MISSION

1. WRCS BIT selector - DIVE TOSS

2. BIT button - PUSH and HOLD

3, After 5 seconds, FRZ button - PUSH ON
a. Alt indicator - ON
b. After 15 seconds - GO/NO GO

AGM-45 MISSION

1. WRCS BIT selector - AGM-45
2. BIT button - PUSH and HOLD
a. BDHI and HSI miles - 7.6 +1.0 NM
b. Alt indicator - ON
3. After 5 seconds, FRZ button - PUSH ON
a. BDHI and HSI miles DECREASE
b. AOA lower indexer ~ PULL UP COMMAND

c. After 10 seconds, AOA center indexer - LEVEL

COMMAND

d. After 5 seconds - GO/NO GO

e. After 5 seconds, AQA upper indexer - DIVE
COMMAND

TARGET FIND/OFFSET BOMB MISSION

1. WRCS BIT selector - TGT FIND/OFFSET BOMB

2. BIT button - PUSH and HOLD
a. Altindicator - ON

3. After b seconds, along track cursor control - MOVE

4. Cross track control - MOVE
5. Cursor intensity - ADJUST

TO 1F-4E-34-1-1

6. Reset button - PUSH

a.

Cursors return to zero range and azimuth,

7, Target insert button - PUSH ON

a.

h.
c.

Foa e @ oo

Along track cursor ~ 6.5 NM on 0° grid line (+2000
feet)

Cross track cursor ~ 30° +1.5% RIGHT.

(P) HSI bearing pointer - 23° 22,5 (right of
lubber); HSI TGT light - ON

. TGT INS light - ON
. BDHI #1 needle - 23° +2,5° (xight of top index)

(P-WS80) HSI and BDHI miles - 4.8 +1.0 NM

. (P) Sight roll tabs - ROTATED CLOCKWISE

. (P} ADI vertical pointer - DEFLECTS FULL RIGHT

8. After 5seconds, FRZ button - PUSH ON

a.

(P-WS0) HSI and BDHI miles - DECREASE TO
ZERO, THEN INCREASE

b. (P) Sight roll tabs - ROTATES (as miles pass through

C.

Zero)
After 15 seconds - GO/NO GO

BOMB RANGE CALIBRATION/INTEGRATION CHECK

1. INS mode - NAV
2. WRCS control panel - SET

a.
b.
c.

d.
e

Target distance N/§ - N120

Target distance E/W - 000

Target altitude - SET PRESENT AIRCRAFT HSL
(29.92)

Release advance - 000

Release range - 000

3. Weapons delivery panel - SET

a.
b.
c.

Activate switch - NORM
Target find switch - HOLD
Range switeh - X100

4. Front cockpit switches - SET
a. Delivery mode - T LAD
b. Weapon select - BOMBS
¢ Station select buttons - OFF
d. Armament override - PUSH IN

NOTE

Tone and ADI steering indications are not available
if ARM is selected.

5. Timers - SET (values for delivery)

a.
b.

Pullup timer
Release timer

6, Target insert button - PUSH ON

a. Along track eursor — Jumps to second BIT target

7. WRCS distance counters N/8 - Increase or decrease

until near edges of along track cursor and second
BIT target coincide.
a. Note difference hetween counter and N120.
b. For larger counter value, correction is +; for smaller
counter value the correction is -,

8. Target distance N/S - RESET

a. Set prefhght retease range adjusted for calibration
errot in step T.

b. Release range switch - NORM or X100 (as required)

¢. Activate switch - ON

Release range counter - INCREASE (slowly until

1/3 second tone)

a, Check timer accuracy.

b. (P} Check LABS indications.
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TO 1F-4E-34-1-1

¢. Note difference between derived RE, counter read-
ing and preflight release factivation range and apply

as correction to all ranges.

(1) For larger counter value, correction is +; for

This is a correction factor only and does not
indicate a system malfunction or deficiency.
Previous air-to-ground BIT checks will have
verified the operational status of the INS, and

smaller counter value, the correction is -.

NOTE

FCS range cursor or will have isolated any system
malfunction which may have existed.

WRCS TURN OFF

1. WRCS BIT selector - RELEASE and OFF
9. Target alt{range counter - 000
3. Weapons delivery panel

.a. Activate switch - NORM
b, Tatrget find switch - NORM
c¢. Range switch - NORM

4, WRCS control panel - RESET

BIT FAULT ANALYSIS (A/G)

Steh Problem Additional Tests Status
RANGE SLOPE AND ZERO
Ba MAG does not indicate Manually select SHORT | Use SHORT pulse if capable and continue
0.9to 1.15. pulse and check MAG mission.
indication.
5b B-sweep drift stabiliza- Check B-sweep scope If B-sweep scope calibration is shifted, use
tion is erratic or in- calibration in boresight. | new reference and.recheck drift, If driftis
cotrect. Compare drift with ertalic or incorrect, use A/G with a CAGED
BDHI indications while | sight and DRIFT QUT.
agirborme.
5¢ Acquisition symbol not Recheck in BST. Possibte indication of deflection or display prob-
centered on B-sweep. lem. Most likely Rmax and Rmin strobes will be
affected. If lockon can be achieved, mission can
be accomplished,
5d Horizon line does not Recheck horizon line Roll & pitch stabilization may be erratic. Use
indicate 30° left bank inBIT 1, 3, STAB OUT.
and 30° dive.
6 System does not lock Degraded A/G lockon capability. Manually
on in A/G. track ground refurn with hand control in HA.
Reduce receiver gain prior to manual track.
6a B-sweep does not fade, Automatic Gain Control (AGC) is degraded.
Manually track ground return with hand control
in HA. Reduce receiver gain prior to manual
track.
6b Range bar out of tol- Check sight mode - A /G range slope is out of alignment. Use
Ta erance, AfG. Compare VI alternate bombing mode. In this check the
8a meter with range har tolerances for the VI and/or range bar must
while locked on 1sf be considered.
target in A/A radar
mode.
BOMB RANGE STROBE CALIBRATION
4c Bomb strobe mis- If slight inaccuracy can he accepted, adjust
calibrated. strobe with screwdriver adjustment on anienna
hand control. ¥
—1
WRCS
BITS
Any or all NO GO Recheck switches and If NO GO repeats, select an altemate delivery
WRCS inputs; repeat mode.
check.
CONTINUED —
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BIT FAULT ANALYSIS (A/G) (CONT)

TO 1F-4E-34-1-1

Step Problem Additional Tests Status
BOMB RANGE CALIBRATION/INTEGRATION CHECK
- 9 System does not integrate. | Recheck switches and Use alternate delivery mode.
WRCS inputs and
repeat check.
9a ARBCS timers out of Check timer settings; Use stopwatch method of LADD delivery.
tolerance, check timers in T LAD
. only,
POST BIT (DVST)
1. Radar missile power switch - OFF 4. Weapon select knob - C
2. Guns/missile switch - RADAR 5. Delivery mode knob - OFF
3. Master arm switch - SAFE 6. Sight mode knob - STBY
R SCRAMBLE BIT (DVST)
PREBIT SWITCH SETUP TURNON/SCRAMBLE BIT CHECK
. 1. Radar missile power switch - OFF
2. Guns/missile switch - RADAR 1. Radar power knob ~ TEST
3. Master arm switch ~ SAFE 2. (P) Operate erase button - PRESS
4, Interlock switch - IN or OUT 3. (P) Missile power switch - STRY
5. Weapon select knob - C 4. {P) (MAG current present) Missile power switch -
6. Delivery mode knob - OFF CW ON
— 7. HSI mode knob -NAV COMP 5. Lock on third target.
If system breaks lock during test, relock on
RADAR SET CONTROL PANEL third target
6. Aim dot is stationary in upper calibration area.
1. Radar power knob - OFF a. Ve gap between 0 scribes {ranging/coding).
2. Radar range knob - Al 25 b. Rmax and Rmin at 15 +1.5 miles and 5 +1.25
3. Polar switch - LIN miles respectively.
4. Maneuver switch - HI G 7. Maintain lockon and select BIT 2.
5. Scan switch - 1 BAR a:" Ve gap between 0 scribes (antenna position).
6. Aspect knob ~ OPTIONAL 8. Select BIT 3 and lock on 4th target,
7. Receiver gain knob - FULL CLOCKWISE a. Aim dot rotates.
8. Track switch - AUTO 9. Maintain lockon and setect BIT 4.
9. Display knob - B WIDE 2. Ve gap between 0 scribes (pseudo/simulated
10. Manual Ve knob - 0 doppler). (After TO 1F-4-1424, V¢ Eap between
11. Pulge switch ~ AUTO 1 o’cloek and 2 o’clock, simuiated doppler},
o 12. Radar mode knob - MAP 10. Maintain lockon and select BIT 5,
13. Air-to-air light - GFF a. Vegap at 12 o'clock.
b. Aim dot inside ASE circle,
CONTROL MONITOR PANEL 11. Select BIT 6, move range strobe between Rmax and
Rmin..
T I 1. Meter selector knob - —250YDC a. Aimdotinupper ealibration area.
- 2. Test knob - BIT 1 b. IN RANGE/SHOOT lights ON.
3. Meter switch - SIGNALS i2. (P} Check AIM-T missiles tuned.
4. Ve knob - 2700 13. (P) Radar missile power switch- STBY
5. Stab switch « NOR
—
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TO 1F-4E-34-1-1

DVST BIT FAULT ANALYSIS {SCRAMBLE)

Step Problem

Additional Tests

Status

5a

6a

Ta

8a

9b

SCRAMBLE BIT

|

Ve gap out of tolerance
in BIT 1 (ranging/
coding/28 volts
delayed)

Ve gap out of tolerance
in BIT 2 (antenna
position).

Aim dot does not
rotate.

Ve gap out of tolerance
in BIT 4 (simulated/
pseudo doppler). (After
TO 1F-4-1424, simu-
lated doppler.}

Aim dot out of
tolerance in BIT 5.

If missiles do not tune in ARM, no
AIM-7 capability. If missiles tune in
ARM, marginal ATM-7 capability due
to ranging/coding faults.

No AIM-7 capability; select alternate
weapon system.

Angle track inoperative. Alternate
modes: MAN track, BST and ASPECT.

If missiles tune in ARM, no mission de-
gradation. If missiles do not tune in
ARM, no AIM-7 capability. (After

TO 1F-4-1424, if missiles do not tune
in SAFE, no AIM-7 capability.)

Degradation of range rate accuracy and
misgsile envelope.

CAGE MODE CHECK (AIRBORNE)

TR S

m -

. Guns/missile switch - RADAR

Sight mode knob - A/G

{W80) Radar power knob - STBY
(WSO} Radar range knob - AT 25
(WSO) Track switeh - AUTO
{WS0) Pulse switch - AUTO

. {WS0) Radar mode knob - MAP

{P) CAGE button - PRESS and RELEASE
. (P) Pipper moves to RBL

b. (WSO) Air-to-air light ON

. {WS0) B-sweep and EL strobe - 62

d. (P-WS0) Scope display - AL 5

e. (WSO) Monitor (RDR MAG) ~ 0.9 to 1.15
2-34 Change 19

9. (P} Weapon select knob - B then C
a. (WS0) Air-to-air light-OFF
10. (P) Cage button - PRESS and RELEASE
11. {P) Lock on target with CAA.
12, (P) Cage bution - PRESS
a. Lock-on broken
13, (P) Guns/missile switeh - GUNS
14. (P-W30) Lock on target
15. (P) Cage button ~ PRESS and RELEASE
1. Lock-on maintained
16. {WS0) Air-to-air button - PUSH OFF
a. Air-to-air light - OFF
b. Monitor {RDR MAG) - 0
17, (WS0) Radar power knob - OPR

S
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OPTICAL SIGHT CHECK

NOTE

CAGE,
£&/0 2nd AJA
EOA POSITION

"The tab on the leading edge of the range bar may
not be visible during BI1T 2.

13. Sight mode knob - A/A
a. Pipper returns to RBL.
14, {(WSQ) Radar power knob - TEST
15, (WSO Test kaob - 5
16. (WSO} Runge knob - AT 5
17. [WS0) Radar mode knob - BST
18. (W50} Lock on first BI'Y target.
19. Pinky switch - RADAR to HEAT
a. Pipper remains at RBI.
20. DPinky switch - GUNS
a. Head-up GUN light - ON
b. Range bar indicates 6000 feet (1 o'clock within
+15*1
c. Reticle slowly depresses (pipper angle £4 mils) ac-
cording to the corresponding AOA:

ACA Mils
Units
BIT 2
0] {36)
5 (41}
- ) . , : 10 (27
a. 10 mils must be sel into manual degression window 15 (22)
TR - t BT functicns. 3 )
for proper rear-oput © LTINS 20 (17)
fh. Rear ncipit radar power switch must be oLt el 25 113)
{ “OF positan for at least 30 seecnds. J a0 (%)
4E 34-1 1 ‘OO 91. Cage button - PRESS AND HOLD
a. Pipper moves Lo 1000 feet cage range {approx 2 mils
; bhelow RBL).
Figure 2-21 b. Range bar remains at 6000 feet (1 o'clock within
+1a%)
1. Pinky switch - RADAR 22, (WSO} Break radar lock.
2. SBight shuiter lever - OPEN a. Range bar - OFF
3. Sight mode knob - CAGE b. tYipper moves to RBIL.
4. Reticle depression knoh - 35 MILS 23. Cage bution - RELEASE
5. Reticle intensity knob - AS REQUIRED a. Dipper ineves to 1000 feet cage range {approx 2 mils
8. Armament switches - OFF/SAFE below RBL} )
a. Station greenjamber lights - OFF 24, Sight mode knob - STBY or CAGH
7. Delivery mode knob - DIRECT 25. Delivery mode knob - OFF
8. Armament safety override button - PUSH IN 26, Armament safety override button - RESET

9. Sight mode knob - CAGE to A/G to A/A
a. Pipper fat RB3L) moves no more than £2 mils,
10. Reticle depression knob - 1¢ MILS
11. Sight mode knob - BIT 1 (figure 2-21})
a. Reticle jumps 25 =4 mils left.
b. Roll tabs rotale 53¢ clockwise.
¢. Range bar indicates 4000 feet {3 o'clock within
4157}
12. Sight mode knob - BIT 2 {figure 2-21)
a. Reticle drops down 25 £4 mila.
b. Roll tabs indicate level flight.
¢. Range har indicates 6700 feel {12:30 o ‘clock within
*+13°)
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OPTICAL SIGHT BIT FAULT ANALYSIS

2-36

MODE PROBLEM STATUS

BITI Reticle goes to +10 mils with —10 set in Manual depression CDX is lunctioning, but

{Elevation) Lhe reticle depression control cannot be manually adjusted. Sight is useless
for WRCS laydown, dive bombing, rockets
air-to-ground, and guns air-to-ground,
ive toss, dive lavdown, missile and guns
air-to-air and offset bombing modes are
operational.

BIT 1L Reticle remains at RBL. There is either no malfunciion, or all modes

{Elevation) except WRCS Laydown, missiles and guns
air-to-air, and offset bomb are ineperative,

BIT I Reticle drives to bottom of eombining All modes inoperative,

{Elevation)} glass.

BIT 1 Reticle drives 35 mils to top of com- WRCS Laydown may be affected.

{Elevation} bining glass.

BIT II Reticle drives down but not to 25 mils. Correct lead angles are not being generated

(Eievation) and lead computing operation is in error.

BIT Iand Reticle remuains at RBL in clevation Reticle may remain fixed at RBL in all

BIT IT and azimuth, modes,

BIT I Reticle remains al RBL. Reticle may remain al RBL in all modcs,
Relicle may not respond to drift signal
applicd in Dive Laydown, WRCS Lavdown,
or Dive T'oss. Lead compute operation is
unaffected.

BIT I and Reticle travels to extreme lelt of Lead computations are incorrect.

BIT II combining ¢lass.

{Azimuth)

BIT 11 Reticle remaing at RBL i azimuth after BIT malfunetion - should not affect lead

{Azimuth) being 25 mils to left in BIT 1. compute mode,

BIT T and Jittery reticle, Problem present in all modes,

BIT i1

BIT i and Analog bar is in stow position. Analog bar remains stowed in all modes

BIT I1 and lead compute operaticn is not possible,

BIT I Analog bar is at 1,500-foot position. BIT malfunction - analog bar should func-
tion properly in all modes, Ranging and
lead compute may be correct,

BI'T 1L Analog bar is at 1,000-foot or BIT malfunction - analog bar should lune-

4,000-loot position. tion properly in all modes. Ranging and
lead compute may be correct.

BIT I and Analog bar keeps driving. Problem present in all modes.

BITII

BIT I and Analog bar is jittery, Prablem present in all modes.

BIT II

BIT I and Analog bar sticks, Problem present in all modes.

BITII

BITI Tabs remain at wings-level. BIT malfunction - roll tabs may or may not

function.




TO 1F-4E-34-1-1

OPTICAL SIGHT BIT FAULT ANALYSIS (CONT)

- MODE PROBLEM STATUS
BIT I and Roll tabs rotate continuousiy, Roll not functional in any mode.
BIT I

o BIT I and Jittery roll tabs. Problem present in all modes.
BIT I

——

Change 13
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DSC6 BIT DISPLAY GRID

AiM DOT
AANGE RATE READGUT
SRiLNE[EgED ;.B]#?-i 6) 1N KNO$S LAST DIGIT 1N
% 1SPLA ONDIT
e REAGOUT DISPLAYS H{HOH G
‘ | 0 10
1 [ l 1 1
HORIZON LiNE Va
TEST LINITS{BIT 1) /
FIXED ASE CIRCLE 000 ‘ -000
mzﬂE§5|NCH /// ~4
DIAMETER) ST
AM-3 SEEKER\ NS\ ARy IR iy
CAGED \ \A{x\ .\_\\

lD} FIXED ASE // \“‘»\ RN N -——
CIRCLE (.56 > o ~_
+.1INCH N
DIAMETER) | —————l
AIM- 7 AND :

AIM-9 SEEKER =1
UNCAGED
CENTER
REFERENGE ~
MARKS
INNER ASE
CIRCLE
REFEREKCE
MARK
AWM DOT e i
TEST GAP ////
EEETBBT PPI SCAN RANGE
AZIMUTH 30° BEZEL LIMITS GRID
NUMBERS {4) ARE FOR (ZERD LINE
REFERENCE ONLY. NDT DRIFTH
TQ BE USED FOR
ACCEPT/REJECT GRITERIA,
NOTE

DOTTED LINES ARE NOT DISPLAYED
ON INDICATOR

[l (7> BEFORE OFP POOS.
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Figure 2-22.

=30

EL
G0 400
AEFERENCE
" MARK (BIT2&5)

AZIMUTH
GRID
LINE

307
REFERENCE
MARK
(BIT 1 & 3)

OUTEA
ASE CIRCLE
MARKS

BIT 3 ASE
CIRCLE
{1.9+.1INCH
DIAMETER)

AE-34-1-1-(327)C

All data on pages 2-37 thru 2-51
including figures 2-23 thru 2-31 deleted.
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BIT CHECKS (DSCG)

PREBIT SWITCH SETUP
DSCG BIT display grid is shown in figure 2-22.

WEAPON CONTROLS

1, Radar missile power switch - OFF
2, Guns/missile switch - RADAR

3. Master armn switch - SAFE

4, Interlock switch - IN

5. Weapon selector knob - C

6. Delivery mode knob - OFF

7. HSI mode knob - NAYV COMP

FRONT SCOPE CONTROLS

1. Brightness control knob - MID POSITION
9 Contrast control knob - MID POSITION
3. Scale contro! knob - MAX CCW

REAR SCOPE CONTROLS

. Mode control knob - OFF

. Brightness control knob - MID (5) POSITION
. Contrast contrel kneb - MID (5) POSITION

. Scale control knob - MAX CCW

. Cirid control knob - MAX CCW

Range control cutsor knob - MAX CCW

. Dffset control cursor knob - MAX CCW

RADAR SET CONTROL PANEL

-3 g po

1. Radar power knob - OFF
2. Polar switeh — LIN

Radar range knob - Al 25
Maneuver switch - HI G
Scan swilch - 1 BAR

. Aspect knob - NOSE
Receiver gain knob - FULL CLOCKWISE
. Track switch - AUTO

, Display knob - B-WIDE
Manual Ve knob - 0

Pulse switch - AUTO

. Radar mode knob - MAP

[y
O L Nt

NOTE

To inerease the serviceable life on the radar feed
horn assembly components, the MAP mode should
be used, except when mission requirements dictate
use of the RADAR mode.

13, Air-to-air light - OFF
CONTROL MONITOR PANEL
1. Meter selector knob - @A
2. Test knob -0

3. Meter switch - VOLT
4, Ve switch - 2700

(2-51 blank)/2-52 Change 17

NOTE

With the DSCG, the 900 position of the Ve switeh
is not used.

5. Stab switeh - NOR

WEAPON DELIVERY PANEL

1. Activate switch - NORM
2. Target find switch - NORM
8. Range switch - X100

WRCS CONTROL PANEL

1. Target distance NfS knob - N274
2. Target distance EfW knob - E114
3. Target altitude /range knob - 000
4. Drag coefficient knob - 2.00

5. Release advance knob - 900

6. Release range knob - 050

RADAR TURNON

WARNING

(P) To prevent possible injury to personnel from
tf radiation through the radar antenna, do not
press the cage button during ground operation
unless the radar power switch is in TEST.

(WSO0) During ground operation, ensure that the
pilot has the radar missile power switch in OFF
or STBY prior to moving the radar power switch
heyond the TEST position.

b S e e e e e

¢ cauton $
%

PPN PPw.

Do not energize the TARGET FIND/OFFSET
BOMB modes unless the aireraft altitude is
greater than the altitude set in the target altitude
range counter. Damage to the pitch servo may
oceur,

The radar power knob should remain OFF until
the aircraft is operating on internal power and
the engines are up to IDLE power.

To prevent damage to the pulse transmitter, do
not rapidly cycle the radar mode knob, the pulse
switch, or the power knob,

The missile power switch must be OFF during

ground operations except when needed for BIT
or missile funing.

All data on pages 2—52A thru 2—52B deleted.



i CAUTION :

During hot weather conditions, delay radar
turnon as long as practical. Damage 1o the
radar or klystren transmitter may occur prior
to lllumination of the TEMP light. [f the radar
overtemp light illuminates during extended
ground operation, turn the radar OFF, If radar
operation is required and a ground air condi-
tioning unit is not available, momentarily ad-
vance either engine 1o 85 percent rpm to
assure that the cquipment air conditioning
shut-off valve is energized open and then
maintain that engine rpm as follows:

AMBIENT % ENGINE
TEMP RPM
(MAX) (MIN)

] 65
59 5
90 80

103 85

TO 1F-3E-34-1-1

1. (P) Sight mode knob - STBY

NOTE

The optical sight is placed in STBY at this time to
provide warmup time prior to performing BIT 2
of the Optical Sight Check. Approximately 5
minctes is required to completely erect the lead
computing gyroscope,

2. Radar power knob - TEST
3. After 30 seconds, QA thru -250 VDC read in 1 area;
+35 VDC reads 2.0 or greater,
4. Radar scopes - TURN ON
a. (WS0) DSCG mode knob - RDR
b, (WSO) (DMAS) SNSR SEL panel, radar SELECT
button - PRESS
¢. (P) Block 36 thru 48 (71-236); Scope display select
switch- RADAR (Aircraft 71237 and up) RDR
SEL button -PRESS
5. Radar overtemp light - QUT
6. Scale and grid control knobs - ADJUST
a. Scale light and radar grid brightness vary in
response,
7. Scope radar grids - CHECK
a. Center azimuth line aligned with upper and lower
G° bezel scribes {figure 2-22}

NOTE

The scope 309 azimuth bezel digits are for refer-

If engine power on either engine can not be
adjusted as in the table of Ambient Temp versus
Engine RPM, the radar should not be operated for
more than 5 minutes with the ambient temperature
above 90°F or for more than 10 minutes with am-
bient temperature below 900F,

ence only and are not to be used as an accept or
reject criteria in the preceding step.

& Radar range knob - Al 25
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AIR-TO-AIR BIT CHECKS (DSCG)

30 kil

Al

vOHANCE RATF REAOCUT

7. B-SWEEP SSCAMNNING

3 FLEWAIDK S1AJHE

A HOBRIZON LIRE

.i 1 »| 5 ASELIRZLE FIXEM L7 DIA:
oAl DT OTEST SELCCTED
7RI OOSISTEY SELFOTED!

4. BELLCTEL #ANGE

"> BEFORE OFP POCS.
Figure 2-32

RADAR CHECKS
AIM DOT AND RANGE RATE CALIBRATION

1. Radar power knob - STBY
2. DSCG mode knob - RDR BIT
a. Test grid present and center azimuth line is
aligned with upper and lower 0 bezel line +1/16
inches.
3. Test knob - DOT BAL and HOLD {(figure 2-32)
a, Aim dot and ASE circle centered,
b. Range rate readout 0 +20 knots.
4. Radar power knob - TEST
5. Test knob - DOT BAL and HOLD {figure 2-32)
a. Aim dot in calibration area (within the gap of first
range line).
b. Range rate readout 900 + 50 knots,
6. {P) Adjust horizon line for zero pitch (CALL).
‘1. Radar range knob - AI 10
8. DSCG mode knob - DSCG TEST
a. Search display with eight shades of gray is present
(background shading counts as one).
b, (F-WS0) Adjust BRT and CONTR knobs for opti-
i,

2-54 Change 19

Ak 34 1 7 LG

NOTE

With DSCG TEST selected, the acquisition symbaol
is limited to azimuth movement only,

9, DSCG mode knob - RDR BIT
10. Radar range knob - Al 25
11. Position the EL strobe 30° down.

The 30° down position prevents the radar antenna

from hitting the mechanical stops during BIT 1,
12, Stab switch - OUT
a, Horizon line is removed.
13. Stab switch - XOR
14, Radar power knob - STBY

000 - 200 KNOTS LAIR-FED
90U+ 200 KNG TS (AIM FF)

-

\30111]1

. B—SWEEP{DITHERED, MO TARGETS, 209 RIGHT}

ELEVATION STROBE (409 UF}

. HOR'ZON LINE

. ASE CIRCLE FIXED {.56" DIA}

Rmin STROBE AT 8 MILES

Rmax STROBE 15 +1.5 MILES

AIM DOT (STATIONARY LN AIM DOT TEST LIMIT BOX)

. SELECTED RANGE

. TRK LIGHT O

. RANGE RATE READOUT {NO MANUAL CONTROL}
00D KNDTS — INDICATES AlM- 7E MISSILES/PLUGS
INSTALLED QR EMPTY STATIONS.
300 KNOTS — INOICATES AIM—7F MISSILES/PLUGS
INSTALLEQ, CW ON OR STBY.

11. RANGE STRORF (MANUAL CONTROLIAND ACO SYMBOL

e

_

(7> BEFORE OFP 2005.

=T R B 6 5 I 34

Figure 2-33



AIM-7 ATTACK DISPLAY AND INTERLOCKS

1. Test knob - & (figure 2-33)
The T {track) light illuminates but SKIN TRK light
remains OFF during this test. This is a normal in-
dication with the DSCG.

2. Radar power knob - TEST

3. Missile power switch - STBY

4. Position range strobe beyond 15 miles.

a. Rmax at 15 1.5 miles, Rmin at 5 *£1.25 miles.

b. Range rate 000 knois indicates AIM-TE
missiles/plugs installed or stations emptly. 200
knots indicates AIM-TF missiles/plugs installed.
After OFP P005, the OFP version number will
he displayed for the first 10 seconds in place of
range rate readout for example, OF'P version
P005 will be approximately 500 knots.

5. Move range strobe down {with half action or full
aclion)

a. Aim dot stationary inside box.

b. HOLD ALT light ON beyond 15 miles, OFF at 15
miles.

¢. IN RANGE and SHOOT lights ON when range strobe
is between Rmax and Rmin.

d. ASE circle remains fixed in size.

e. Break X occurs, ASE circle and range rate readout
disappear, IN RANGE/SHOOQT lights OFF at b miles
or less.

6. Radar power knob - STBY

RADAR SIGNALS CHECK

1. Radar mode - RDR
2. Meter switch ~ SIGNALS
3. Meter selector - ROTATE
CIR - No deflection
. LIN - Needle in 1 area
. LOB - Sweeps within the limits of 1.5 to 2.8
. TP-2, TP-1 -1 area
. EX2ihru RX1 - XTAL area
4. Meter selector - MAG
5. Radar mode knob - MAP

Tan o

MINIMUM DISCERNIBLE SIGNAL, LOCKON
SENSITIVITY, RANGE TRACK MEMORY

1. Test knob - 1 {figure 2-34)

2. Radar power knob - TEST
a. Monitor meter (RDR MAG) indicates 1.4 to 1.8,
b. Horizon line within limit markers as shown.

3. Adjust indicators for ontimum contrasi (CONTR)

and brightness (BR'T),

a. Minimum 11 targets visible in search.

b. Position range knob to 5, 10, 50, 100, 200, and 25
while checking uniform video presentation on all
ranges.

4. Place acquisilion symbol beyond last target.

5. Move range strobe down while holding full action.
a, Range strobe locks on before passing seven targets.
b. Maintain lockon for b seconds.

6, Test knob - 0
a. System unlocks in 4 to 6 seconds.

-TO 1F-4E-34-1-1

7. Test knob - 1

8. Pulse switeh - SHORT
a. Monitor meter (RDR MAG) indicates 0.9 to 1.15.
b. Minimum of eight targets visible in search.

9. Place acguisition symbol beyond last target.

] 30

1. HORIZON LINE

2. HANGE RATE READOLT

3. ELEVATIDN STORBE (-30%

4. RANGE STROBE AND ACG S¥MBIL
5. Rmin STROBE § = 1.75 MILES

6. B—SWEEP {WITH WEAK TEST TARGETSI
! Rmnax STROBE 15 = 1.5 MILES
| & ASECIRCLE-FIXED (56" DIA)
9. AlMDOY

10. SELECTEN RANGE

11 TRE LIGHT QN

]I) BEFORE OFF PO0G.
AE-34-1 1 (3388

Figure 2-34

10, Move range strobe down while holding full action.
a. Range strobe locks on before passing eight targets.
b. Maintain lockon for & seconds,

11, Test knob - 0 for 3 seconds then select TEST 1
a. System goes into memory for 3 seconds, then re-

acquires lockon (SKIN TRK and T lights OFF,
then ON).
b. Range rate readout flashes at 4 HZ for 3 seconds.

NOTE

Check is invalid and should be reaccomplished if
targets do not reappear before break lock occurs,

Change 20 2-55




TO 1F-4E-34-1-1

Ranging, cading, 28 volts delayed

WARNING 30

The ew transmitter will create a radiation hazard

B
1,
to the ground crew if operated on the ground A5 O/' 9 L
unless the radar power knob is in TEST. 0 i . D) 60

- é,_, -
§ caution 3 (?

Do not cycle the radar powet knob between TEST = —— T

and STBY when cw power is on. Damage to the cw w T -

transmitter could result, - i

K ;- 10
12. (P) Radar missile power switch - STBY FOR % i
1 MINUTE _ b [
I 13. {P) Radar missile power switch - CW ON Y
a. RDR light - ON STEADY 1 MINUTE I—-I/®
_;‘
» " 30 T T f T T 30
§ cautioNn 3
WA sttt 1. AIMDOOT _ a i N i

To prevent stsible heat damage to the ATM-7 g E[Eﬁ:ﬁrolre I;THREQH;ED{q%E ELFIJJ RIGHT WITH STRONG TARGETS]

missile, the maximum ground time for radar mis- 4 RANGE RATE READOUT 500 + 200 KNOTS

sile power switch in STBY or CW ON should be 5 RANGE STH\GB{E 10N 2nd TARGET! AND AZ SYMEQL

limited to 10 minutes when the ambient tempera- T RomzoN LmE e

ture is 90°F or greater or 15 minutes when the 8. Rmax STROBE 15+ 1.5 MILES

i i ) 9. ASE CIRCLE - FIXED 1,56 DIA}
ambient temperature is below 90°F. 0> 3 ASECIRCLE - 11X
11. TRE LIGHT 0%

14. Meter selector - KLY

a. Meter reads 0.25 to 1.25 BEFORE OFP POOS.
15, Lock on third target. 4€ 34 1 1 ;230

a. Aim dot in box. .

b, Range rate 900 =200 knots. Figure 2-35

¢. Break lock.

ANGLE TRACK

RANGE TRACK ACCELERATION, ANTENNA
POSITION

1. Test knob - 2 (figure 2-35)
2, Lock on 10th farget.

1. Test knob - 3 (figure 2-36).
a. B-sweep and EL strobe at 0° +2° (before lockon).
2. Lock on fourth target.
a. Aim dof rofates between ASE circle and the
segmented circle (exceeding neither by more than

a. System breaks lock in less than 30 seconds. 1/4 inch).
3. Lock on second target.
a. System maintains lock for at least 30 seconds, NOTE
b. Range rate readout 900 + 200 knots
4. Break lock On some aircraft, the aim dot rotation may cut

5. Pulse switch - AUTO through the circles. This should not be considered

abnormal unless the {olerance is exceeded.

Beacon check

6. Radar mode knob - BEACON
a. BIT targets disappears and at least one bheacon
target reappears,
7. Radar mode knob - MAP

2-56 Change 20



b. Rmax and Rmin at 15 and 5 miles,

¢. ASE circle as shown.

d. EL strobe goes 30° down (after lockon).
3. Break lock and lock on 10th target.

a. Aim dot rotates inside ASE circle.
4, Maintain lockon for BIT 4,

30

30

. B—SWEEP {DITHERED, AT 0” WITH STRONG TEST TARGETS)

. ELEVATION STROBE (—30%) AFTER LOCKDN

. DISREGARD RANGE RATE

. AIMDOT (ROTATING) LOCKED ON dth TARGET

. AIMOOT (ROTATING) LOCKED ON 10th TARGET

. RANGE STROBE QN 4th TARGET AND ACQ SYMBOL

. RANGE STROBE ON 1mh TARGET

. Rmin STROBE AND 5th TARGET ALIGNED ON FIRST AANGE
GRID LINE

. Rmax STROBE AND 15th TARGET ALIGNED ON 3rd RANGE
GRID LINE

10. HORIZON LINE

11. SELECTED RANGE

12. TRK LIGHT O

13. ASE CIRCLE {INTERSECTS 10 AND 15 MILE GRID AT 309

14 OUTER LIMIT MARKS

DOl F O f L3 R

ca

4E-34=-1=1=340)A

Figure 2-36

HOJ, ANGLE TRACK MEMORY, AOJ, PSEUDO &
SIMULATED DOPPLER, CORRIDOR SCAN

1. Test knob - 4 {figure 2-36A).

a. All BIT targets disappear but lockon presentation
remains,

b. H light ON.

¢. Range rate readout flashing, indicates 900 + 200
knots, and last digit is replaced with the letter H,
(After TO 1F-4-1424, range rate is 550 + 150
knots,)

2. (P) Radar missile power switch - OFF (or when
AIM-7 missiles are turned)

TG 1F-4E-33-1-1

BiT 4 DSCG
55H AFTER

| f TC 1F-4-1422

o
)

ESEN ST N

R

30 30

5 (O)——7i<
D

1 r:
' "‘@ b 30

o

N

0 3

. B=SWEEP [DITHERED, at 09, NO VISIBLE TARGETS)
. ELEVATION STROBE (0%

. AIM DOT IN TEST LIMIT BOX (NOT MANUALLY
POSITIONABLE}

. RANGE STROSBE {AT 4 MILES) AND ACQ SYMBOL
Amin STROBE 5 +1.26 MILES

. HORIZON LINE

Rmax STROBE 15 +1.5 MILES

. ASE CIRCLE — FIXED {.56" DiA}

. HOJ LIGHT ON

. SELECTED RANGE

. RANGE RATE READOUT (FLASHING) LAST DIGIT DISPLAYS H

SEW@R P L —

B> BEFORE OFP POOE.
Figure 2—36 A

- P 3

¢ CAUTION ¢

PR wWwwwe,

AE-34-1-1-134 1B

Te prevent possible heat damage to the AIM-7
missile, the maximum ground time for radar
missile power switch in STBY or CW ON should
be limited to 10 minutes when the ambient
temperature is 90°F or greater or 15 minutes
when the ambient temperature is below 90°F.,

3. Position B-sweep and EL strobe at 0° for reference.
4. Radar power knob — STBY.
a. B-sweep and EL strobe drift less than +5° before
unlock. -
5. Radar power knob - TEST
6. Action switch - FA (figure 2-36B)
a. AOJ display appears.
b. Range raie readout disappears and H light OFF.
7. Traek switch - AQJ QUT
a. System returns to search.
8. Track switch - AUTO
9. Display - VI
a. B-sweep before OFP PO0S5, shifts + 20 from zero
position, after OFP P05, covers 3 bars on selected I
CAA corridor,
b. EL~strobe scans from -2190 to +57¢
10. Display - B-wide
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TO 1F-4E-34-1-1

BIT 4 DSCG

=

30 30

1. B-SWEEP (DITHERED, AT 0°, ND VISIBLE TARGETS)
EL.EVATION STROBE

. AIM DOT IN TEST LIMIT BDX {NGT MANUALLY
POSITIONABLE)

. RANGE STROBE {AT 4 MILES}

. HORIZON LINE

. ASE CIRGLE {1 DIA)

. BELECTED RANGE

=) CF3 ET L0 a2

SE-34-1-1-342)A

Figure 2—36B

COMPUTER CONTROLLED SCAN MODE

. B--SWEEP{SHIFTING BETWEEN O + 2% | AZIMUTH}
 ELEVATION STROBE {+57° TO --21° SWEEPING)

. HORIZON LINE

. SELECTED RANGE

Lo b

JE-34-1-1-{343)A

Figure 2—36C
2-58 Change 19

BIT 5 DSCG l

ROR MODE
30 30 C |
1 1 l _l_w
25 w 000

& ﬁ%’e%@ .
%

j 1.1

£ SWEEF WITHFRED, &1 200 RIGHT WITH
STRONG TEST TARGETS)

LLEVATION STROBL 140 Uy

RANGF HATF READQUT, GO0 - 300¢
FIGGHTER HEADING READOUT - 10¢
HORIZEN LENF

RANGE STROEE OM 3rd TARGET

ANL AT SYMBOL

Rimin STROGE S ' 1.75 MILFS

Fimax STROBE 15 + 1.6 MK ES

Al DOT POSITION WANDFRING Wil el
ASFE CIRCLE

SELLCTFD FARGL

[AY T

ASE CWRCLFE  FIKED L5677 DIAL
TEK LIGHT QN

Zoe wnm ;a

|

Bl [ T_> BEFORE OFF POOS.

AE 34 1 1424410

Figure 2—36D
RANGE RATE NOISE, PLMS, CAA

NOTE

During PLMS check, it may be necessary to
adjust the receiver gain to achieve a siable
lockon.

1. Test knob - 5 {figure 2-36D)

2. Lock on third target.
a. Range rate readout 0 +300 knots.
b. Aim dot inside of ASE circle.
¢. ASE circle 0.56 inch diameter.

3. Breaklock.

4, Pulse switch - SHORT.

5. (P) Sight mode knob -A/A

6. Radar mode knob - BST

7. Range knob - AL 5

8 (P) Auto acq button - PRESS and RELEASE

. Radar locks on first target.



WARNING

Check personnel are clear of nosewheel before
actuating the aufo aeq button,

NOTE

The optical sight check (figure 2-21} may be
incorporated at this poini.

9. (Py Auto acq button - PRESS and RELEASE
a. Radar breaks lock, range gate sweeps to next
target and locks on.
h. Repeat this step through all targets.
10. Air-to-air bufton - PRESS
a. Air-to-air light - OFF

TO 1F-4E-34-1-1

b. Radar confrol transfers to RCP,
11. Break lockon.
12, Radar mode knob - MAP
13. Range knob - Al 25
14. Pulse switch - LONG
15. Lock on fifth target.
a. RDR MAG indicates 1.4 to 1.8.
16. Pulse switch - AUTO
a. RDR MAG indicates 0.9 to 1.15 {PLMS}.

After OFP PGCS

17. Aspect knob ~ TAIL
a. Range rate readout displays fighter heading
(0°-3609)
18. Display knob ~VI
a. Updates fighter heading display.
19. Display knob - B-WIDE
a. Discontinues fighter heading update.

Change 19
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TO 1F-4E-33-1-1

DSCG BIT FAULT ANALYSIS (AfA)

Step Problem Additional Tests Status
NOTE
A continuous break X indicates ACM computer mallunction,
No AIM-7 capability exists except a BST shot.

RADAR TURNON

3 Voltage(s) ouf of limits, Check meter Possible degraded sysiem. Perform remaining
- VOLTS. Repeal BIT checks to determine status.
check.

5 TEMP light ON, Check -6, +12, and If any of these voltages are fluctuating or out
-25 volts on monitor of tolerance, continue BIT checks to determine
meter. status.

If voltages are in tolerance, turn radar OFF. If
radar eperation is required, the engine power
setting must be advanced to 85% rpm.

BIT O

3a Aim dot nct centered. Aim dot not properly calibraied. Nole new

zero point reference Lor both BIT and operate,
3b fange rate rez lout out Check Ve - 2700 Possible degraded DSCG system. Perform
of tolerance. remaining BIT checks to determine status,
5a Aim dot nol in Aim dot not properly calibrated. Launch with
calibration area aim dot as close to center as possible. BIT 3
may be affected. Possible ACM computer
problem, perform remaining BITs.
5h Range rate readout out Check Ve - 2700 Possible degraded DSCG system. Perform
of tolerance, remaining BIT checks to determine status.
BIT &
4a Rmax not 15 £1.5 Check pinky switch - Use SHOOT lights. Estimate nissile range
miles, Rmin not RADAR parameters,
5 *1.25 miles Check range - AT 25.
Check BI'T 8.
Hu Aim dot not stationary | Cheek pinky swilch - Same as above.
in box RADAR.
Perform remaining
RITs.

5o SHOOT!/IN RANGE Warning light - TEST Use radar display for missile launch,

lights inoperalive.

CONTINUED

Change 20
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TO 1F-4E-34-1-1

DSCG BIT FAULT ANALYSIS (A/A) (CONT)

Step

Problem

Additional Tests

Status

da

3b

3d

RADAR SIGNALS CHECK

Needle deflects in CIR,

No defleetion in LIN.

Needle does not sweep
in LOB.

No defleetion in TP-1
andjor TP-2,

XTAL out of limits.

Check polar - LIN

Check needle in CIR.
Check polar - LIN

Cheek radar mode
-RDR.

Repeat step after MAG
time in (4 minntes).

Repeat check after
MAG time in. Check
targets in BIT 1.

Polarization vlate stuck in CIR 1 position. No
problem for missiles.

If needle deflects in CIR, polarization plate
stuck in CIR 1 position. If needle does not
deflect in LIN or CIR, polarization plate may
be stuck in CIR 2 position; minimal AIM-7
capability.

No feedhorn nutation which precludes angle
track capability. Alternate modes; MAN track,
BST and ASPECT.

If TP-2 is good and TP-1 is bad, temperature
interlock is open. If TP-1 and TP-2 are bad,
pressure interlock is open. Select EMER only
under emergency conditions.

Possible degraded receiver. May have weak
or intermittent video.

BIT 1
2a

2b

3a

3b

5a

Ba

Ba

8h

10a

2-60

RDR MAG out of
tolerance.

Horizon line not
within limit markers.

Less than 11 targets,

Video presentation not
uniform.

System fails to lock on
before passing seven
targets.

System does not break
lock in 5 seconds.

RDR MAG out of
tolerance.

Less than eight targets
in search,

System fails to lock on
before passing eight
targets,

Change 20

Check pulse - AUTO

Check stabilization in
STBY mode. Check
BIT 0 step 5 performed
correetly.

Check receiver gain
full clockwise. Check
MAG and XTAL
current. Check targets
in SHORT-

Recheck receiver gain,
contrast and
brightness. Check
SHORT pulse.

Check track - AUTO

Check pulse - SHORT

Check receiver gain
full clockwise. Check
MAG/XTAL current,
Check targets in
LONG pulse.

Degraded radar transmitter. Use SHORT pulse
if capable. Alternate mode: BST.

Use STBY stabilization if capable. Roll and/or
pitch stabilization may be erratic. Use STAB
OUT.

Possible degraded transmitter and/or receiver.
Use SHORT pulse if capable, Alternate mode:
BST and ASPECT,

Scope(s} may be used. Use appropriate range
with best presentation.

Degraded lockon capability. Use SHORT pulse
if capable. Alternate modes: MAN track, BST
and ASPECT.

Degraded memory circuit. Closely monitor

skin track light inflight for memory indications.

Degraded transmitter. Use LONG pulse if
capable. Alternate mode: BST,

Possible degraded transmitter/receiver. Use
LONG pulse if capable, Alternate mode: BST
and ASPECT.

Degraded lockon capability. Use LONG pulse
if capable, Alternate modes: MAN track, BST
and ASPECT.

CONTINUED




TO 1F-3E-34-1-1

DSCG BIT FAULT ANALYSIS (AfA) (CONT)

Step Problem Additional Tests Status
1lla System does not If targets do not Degraded range memory circuif. Closely
reacguire lockon in reappear before break monjtor skin track light for memory
range memory check, lock occurs, check is indications. If system goes into memory,
invalid and should he reacquire lo¢k with hand control,
performed again.
14a KLY drops to zero. If missile previously If KLY voltage returns and/or misslies tune, full
tuned, place RDR MSL | AIM-7 capability is available,
power sw to CW OFF
for 1 minute to prevent
possible damage to mis-
sile cireunits. Then mo-
menlarily advance
either engine RPM to
80% and place RDR
MSL power sw to CW
ON.
KLY out of limits None With missiles tuned, full AIM-7 capability is
HIGH. probable,
KLY out of limits None Marginal AIM-7 capability. If missiles tune,
LOW. maximum missile range will be degraded.
15h Range rate readout out Cycle radar missile Ranging and/or coding is at fault and the
of tolerance power switch to STBY, | mission may be flown with marginal AIM-7
(ranging/coding/28V then CW ON and capability.
delayed) observe range rate.
BIT 2
2a (1) Range strobe does {1} Depraded range track acceleration
not drive off target; capahility in SHORT pulse. Alternate mode:
systemn does not break LONG pulse, MAN track, BST and ASPECT.
lock.
(2} Range strobe drives (2} Degraded target detection eircnit and/or
off but system does not memory cireuit. System may transfer loek to
break lock. clutter altitude line, Monitor closely.
3a System breaks lock on Degraded range track acceleration circuit.
second target. System may break lock on high velocity/
accelerating targets, Altemate modes: MAN
track, BST and ASPECT.
3b Range rate readout out No AIM-7 capability. Select altermnate weapon
of tolerance (antenna system,
position).
6a No beacon targets. Check beacon in OPR. If beacon works in OPR but not in TEST,
MAG is not driving to correct beacon BIT
frequency. No beacon capability if it does not
work in OPR, Oeccasionally MAG motor drive
will bind. Slowiy cycle mode knob between
BCN and RDR until targets appear.
BIT 3
la B-sweep and/or EL B-sweep and/or EL strobe calibration out of
strobe out of tolerance. limits. Compensate for off center scope
presentation.
2a (1) Aim dot does not Check track switch (1} Azimuth and/or elevation angle tracking is

rotate.

- AUTO, Check angle
track in operate.

inoperative, Alternate mode: MAN track, BST
and ASPECT.

CONTINUED
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TO 1F-4E-34-1-1

DSCG BIT FAULT ANALYSIS (A/A) (CONT)

Step Problem Additional Tests Status
{2) Aim dot rotates out {2) Automatic gain control is at fault, system
of limits, may transfer lock to clutter/altitude line.

2h Rmax and/or Rmin out Check range - AI 25 Rmax andjor Rmin scope display out of
of tolerance, alignment. Affects BIT 6. IN RANGE light

and ASE circle not affected. Scope display
out of alignment. SHQOT lights and ASE
circle not affected.

2c ASE circle size out of ABSE circle scope display oul of tolerance, Use
tolerance. intetlocks OUT. Attempt to center aim dot

prior to launch.

2d EL strobe does not go EL strobe position will be unreliable during
30° down, tracking.

BIT 4

1b No H symbol Warning light - TEST If light tests good, degraded HOJ capability.
displayed.

le Range rate readout Before TO 1F-4-1424, | If missiles tune in ARM, no missile degration.
out of tolerance, check missile tuning in | If missiles do not tune in ARM, no AIM-7

ARM and SAFE, capability, (After TO 1F-4-1424  if missiles
After TO 1F-4-1424, do not tune in SAFE, no AIM-7 capability.)
no additional test,

43 B-sweep/EL strobe ' Degraded angle track memory circuit. Closely
drift more than +5¢ monitor skin track light for memory indication.
during angle track I system goes into memory reacquire lockon
memoty check. with hand control,

Ga No AQJ display. Check track - AUTO Degraded AOJ capability.

Ta System does not return Aijrerew cannot preclude AOJ funetion.
to search with AQJ
QUT.

9a, 9b No CAA scan No CAA capability.

BIT &
2e ASE circle out of Check locked on third ASE incorrect. Attempt to eenter aim dot. Use
tolerance. target. interlocks QUT.
8a, 9a Range strobe does not Check BST{5 mi range No auto acq capability, Cage mode affected.
sweep out andfor selected. Cheeck auto
lockon n auto acq acqg in operate. Check
auto acq from rear
cockpit,
16a PLMS does not occur Check pulse - AUTO System may PLMS late or not at atl.
Manually select SHORT pulse when target
return is strong enough to maintain lockon.
2-62 Change 17
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TO 1F-4E-34-1-1

RIR-TO-GROUND BIT CHECKS (DSCG)

AR 10 GRD MODE
30 o L 30 @“‘T

005

s :
SO N

0
1. ELEVATION STROBE 09

2 RANGE STROBE ON 4th TARGET

3. HORIZON LINE

4. B-SWEEP (OITHERED, at 6° LEFT WITH
STRONG TEST TARGETS IN HA: TARGETS
FADE WHEN LOCKED ON)

. SELECTED RANGE

. TRK LIGHT QN

. ASE CIRCLE — FIXED i.56" 01A]

T |..] T T

30 3

= o

4E-24-1-1-{345}4

Flgure 2-36E

RANGE SLOPE AND ZERO

1. (P) Sight mode knob -~ A/G
2. Radar power knob - TEST
3. Radar range knob - AI §

4, Radar mode knob - AfG

5, Test knob - 5 (figure 2-36E)

a. Monitor (RDR MAG} - 0.9t0 1.15

b, B~-sweep 5C 30 left of center.

¢. Acquisition symbol centered on B-sweep (before

lockon),

d. Horizon line indicates 309 left bank and 30° dive

{same as BIT 1 and 3).
6. Lock on first target.
4. ASE citcle appears and B-sweep fades (AGC).
AGC action reduces the B-sweep intensity and the
weaker test targets fade. However, it is not abnor-
mal for the stronger test targets to be visible in
the B-sweep.
b, (P} Range bar at 5:00 within +5% (8000 feet).
7. Lock on second target.

a, (P} Range bar at 3:00 within +5° (12,000 feet).
8. Lock on third target.

a. (P) Range bar at 1:00 within +5° (18,000 feet).

BOMB RANGE STROBE CALIBRATION

1. (P) (DMAS) Course select panel, LABS AID/WPN
LIST knob - OFF

. Test knob -1

. Display knob - PPl WIDE

Radar mode knob - MAP

. Radar range knob - Al 10

a. PPl sweep scans 1207 sector,

b. PPI sweep drifé offset 5.6°.

¢. Far edge of hombing strobe just touches appropriate

BIT target.

e i 09 D

WRCS BIT

1. INS - ALIGN or NAV
2. Target altfrange knob - 170
3. ARBCS bombing timers - SET
a, Pullup - 5.0
b. Release - 10.0
4. (P) BRG/DIST switch - NAV COMP
5. (WS0Q) Nav mode switch - NAV COMP

NOTE

@ if aircraft power is interrupted or fluctuates
during a BIT check, a NO GO indication may
occur and the BIT check should be repeated,

@ [f a momentary NO GO is indicated as the BIT
button is released, disregard indication if a GO
is obtained with button pressed.

LAYDOWN MISSION

1. WRCS BIT selector ~ LAYDOWN

2, BIT button - PUSH and HOLD

3. After 5 seconds, FRZ button - PUSH ON
a. Range indicator - ON
b. After 15 seconds - GO/NO GO

DIVE LAYDOWN MISSION

1. WRCS BIT selector - DIVE LAYDOWN
2. BIT button - PUSH and HOLD
3. After 5 seconds, FRZ button - PUSH ON
a, Alt indicator - ON
b. After 15 seconds - GO/NO GO

DIVE TOSS MISSION

1. WRCS BIT selector - DIVE TOSS

2, BIT button - PUSH and HOLD

3. After 5 seconds, FRZ button - PUSH ON
a. Al indicator - ON
b. After 15 seconds - GO/NO GO

AGM-45 MISSION
1. WRCS BIT selector - AGM-45
2. BIT buifton - PUSH and HOLD
a. BDHI and HEI miles - 7.6 +1.0 NM
b, Alt indicator - ON
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3. After 5 seconds, FRZ button - PUSH ON

a. BDHI and HSI miles DECREASE

b. AOA lower indexer - PULL UP CCMMAND

c. After 10 seconds, AOA center indexer - LEVEL
COMMAND

d. After 5 seconds - GO/NO GO

. After b seconds, AOA upper indexer - DIVE
COMMAND

TARGET FIND/OFFSET BOMB MISSION

1. WRCS BIT selector - TGT FIND/OFFSET BOMB
2. BIT button - PUSH and HOLD
a. Al indicator - ON
3. After 5 seconds, along track cursor control - MOVE
4. Cross track control - MOVE
5. Cursor intensity - ADJUST
6. Reset button - PUSH
a, Cursors return to zero range and azimuth.
7. Target insert button - PUSH ON
a. Along track cursor - 6.5 NM on 0° grid line (+2000
feet)
b. Cross track cursor — 30¢ +1.50 RIGHT
c. (P) HSI bearing pointer - 23° +2.59 (right of lub-
ber); HSI TGT light - ON
. TGT INS light - ON
_ RDHI # 1 needle - 239 =59 (right of top index)
(P-WS0) HSI and BDHI miles - 4.8 +1.0 NM
. (P) Sight roli tabs - ROTATED CLOCKWISE
. (P} ADI vertical pointer - DEFLECTS FULL RIGHT
8. After 5 seconds, FRZ button - PUSH ON
a. (P-WSO) HSI and BDHI miles - DECREASE TG
ZERO, THEN INCREASE
b. (P) Sight roll tabs - ROTATES (as miles passes
through zete):
<. After 15 seconds - GO/NO GO

TR oo

BOMB RANGE
CALIBRATION/INTEGRATION CHECK

1. INS mode - NAV

2. WRCS control panel - SET
a. Target distance N/S - N120
h. Target distance EfW - 000
¢. Target altitude - SET PRESENT AIRCRAFT HSL

{29.92)

d. Release advance - 000
e. Release range - 000

3. Weapons delivery panel - SET
a, Activate switch - NORM
b. Target find switch - HOLD
c. Range switch - X100

4. Front cockpit switches - SET
a, Delivery mode - T LAD
h. Weapon select - BOMBS
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¢, Station select buttons - OFF
d. Armament override - PUSH IN
NOTE

Tone and ADI steering indications are not
available if ARM is selected.

5. Timers - SET {values for delivery)

a, Pullup timer
b. Release timer

6. Target insert button - PUSH ON

a. Along track cursor - Jumps to second BIT target

7. WRCS distance counters N/& - Increase or decrease

until near edges of along track cursor and second
BIT target coincide.
a. Note difference between counter and N1 20.
b. For larger countet value, correction is +; for smaller
counter value the correction is -.

8. Target distance N/S - RESET

a. Set preflight release range adjusted for calibration
errot in step 7.

b. Release range switch - NORM or X100 (as required)

¢. Activate switch - ON

9, Release range counter - INCREASE (slowly until 1/3

second tone)

a. Check timer accuracy.
b. (P} Check LABS indications.
¢. Note difference between derived RR counter reading —

and preflight release activation range and apply as

correction to all ranges.

(1) For larger counter value, correction Is +; for
smaller counter value,the correction is -,

NOTE —

This is a cotrection factor only and does not indi-
cate a system malfunction or deficiency. Previous
air-to-ground BIT checks will have yerified the op-
erational status of the INS, and FCS range cursor ot
will have isolated any system malfunction which
may have existed.

WRCS TURN OFF

1, WRCS BIT selector - RELEASE and OFF
2, Target alt{range counter - Q0
3. Weapons delivery panel

a, Activate switch - NORM
b. Target find switch - NORM
¢. Range switch - NORM

4, WRCS control panel - RESET
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BIT FAULT ANALYSIS (A/G)

Step Problem Additional Tests Status
RANGE SLOPE AND ZERO
5a MAG does not indicate Manually select Use SHORT pulse if capable and continue
0.9 to 1.15, SHORT pulse and mission.
check MAG indication.
5b B-sweep drift stabili- Check B-sweep scope 1f B-sweep scope calibration is shifted, use
zation is erratic calibration in bore- new reference and recheck drift. If drift is
or incorrect. sight. Compate drift erralic or incorrect, use A/G with a CAGED
with BDHI indica- sight and DRIFT OUT.
tions while airbore.
Be Acquisition symbol hot Recheck in BST. Possible indication of deflection or display
centered on B-sweep. problem. Most likely Rmax and Rmin strobes
: will be affected. If lockon can be achieved,
mission can be accomplished.
5d Horizon line does not Recheck horizon line Roll & pitch stabilization may be erratic. Use
indicate 307 left bank in BIT 1, 3. STAB OUT.
and 30° dive.
6 System does not lock Degraded A/G lockon capability. Manually
onin A/G. track ground return with hand control in HA.
Reduce receiver gain prior to manual track.
Ba B-sweep does not fade. Automatic Gain Control (AGC} is depraded.
Manually track ground return with hand con-
trol in HA. Reduce receiver gain prior to
manual track.
6b Range bar out of Check sight mode - A/G range slope is out of alignment. Use
Ta tolerance, AJG. Compare VI alternate bombing mode. In this check the
Ba meter with range bar tolerances for the VI andfor range bar must
while locked on 1st be considered.
target in AfA radar
mode.
BOMB RANGE STROBE CALIBRATION
5¢ Bombh strobe mis- If slight inaccuracy can be accepted, adjust
calibrated. strobe with serewdriver adjustment on antenna
hand conirol.
WRCS BITS
Any or all NO GO Recheck switches and If NO GO repeats, select an alternate delivery
WRCS inputs; repeat maode.
check.
BOMB RANGE CALIBRATION [ANTEGRATION CHECK
9 System does not Recheck switches and Use alternate delivery mode.
integrate. WRCS inputs and
repeat check.
%a ARBCS timers out of Check timer settings; Use stopwatch method of LADD delivery.
{olerance. check timers in T LAD
only.
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POST BIT (DSCG)

1. Radar missiles power switch - QFF
2. Guns/missile switch - RADAR
3. Master arm switch — SAFE

4, Weapon select knob - C
5. Delivery mode select knob - OFF
6. Sight mode knob - STBY

SCRAMBLE BIT (DSCG)

PREBIT SWITCH SETUP

1. Radar missile power switch - OFF
2. Guns/missile switch - RADAR

3, Master arm switch - SAFE

4. Interlock switch - IN or QUT

5. Weapon select switch - C

6. Delivery mode knob - OFF

7. HSI mode knob - NAV COMP

FRONT SCOPE CONTROLS

1. Brightness control knob ~ MID POSITION

2. Contrast control knob - MID POSITION
3. Scale control knob - MAX CCW

REAR SCOPE CONTROLS

1. Mode control knob ~ OFF

2. Brightness conirol knob - MID (5) POSITION
3. Contrast control knob - MID {5) POSITION
4, Scale control knob - MAX CCW

5. Grid control knob - MAX COW

6. Range control cursor knob - MAX CCW

7. Offset control cursor knob — MAX CCW

RADAR SET CONTROL PANEL

1. Radar power knob - OFF
2. Radar range knob - AI 25
3. Polar switch - LIN
4. Maneuver switch - HI G
5. Scan switch - 1 BAR
6, Aspect switch - OPTIONAL
7. Receiver gain knob - FULL CLOCKWISE
8. Track switch - AUTO
9. Display switch - B-WIDE
10. Mznual Ve kmob - 0
11. Pulse switeh - AUTO
12. Radar mode knoh - MAP
13. Air-to-air light - OFF

CONTROL MONITOR PANEL

B 1 Meterselector knob - -250VDC
2. Test knob -1
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3. Meter selector switch - SIGNALS
4, Ve switch ~ 2700 (900 is not used with the DSCG)
5. Stab switch - NOR

TURNON/SCRAMBLE BIT CHECK

1. Radar power knob -~ TEST
2. (After VDC in V area) Radar scopes - TURN ON
a, (WS0) (W/O DMAS) DSCG mode knob ~ RDR BIT
k. (WSO) (DMAS) SNSR SEL panel, radar SELECT
button - PRESS
e. (P) (W/O DMAS) Scope display select switch -
RADAR
d. (P) (DMAS) RDR SEL button - PRESS
3. (P) Missile power switch - STRY
4. (P) (MAG curvent present) Missile power switch -
CW ON
5. Lock on third target,
If system breaks lock during iest, relock on third
target,
6. Aim dot stationary in limit box.
a. Range rate readout 200 + 200 knots (ranging/coding).
b. Rmax and Rmin at 15 +1.5 miles and 5 +1.25 miles,
respectively.
7. Maintain lockon and select BIT 2.
a. Range rate readout 900 +200 knots (antenna posi-
tion),
8, Select BIT 8 and lock on 4th target,
a. Aim dot rotates.
9. Maintain lockon and select BIT 4.
a, Flashing range rate readout 900 +.200 knots; last
digit is letter H (pseudo/simulated doppier).
(After TO 1F-4-1424, range rate is 550 *150
knots, simulated doppler.)

‘10. Maintain lockon and select BIT 5.

a. Range rate readout 0 +300 knots (filtered target
veloeity)
b, Aim dot inside ASE cirele,
11. Select BIT 6, move range strobe between REmax and
Rmin,
a. Aim dot in limit box.
b. IN RANGE/SHDOT light ON.
12, (P) Check AIM-7 missile tuned.
13. (P) Radar missile power switch - STRY
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DSCG BIT FAULT ANALYSIS (SCRAMBLE)

Step Problem Additional Tests Status

SCRAMBLE BIT

5a Range rate readout out of If missiles do not tune in ARM no AIM-7
tolerance in BIT 1 (rang- capability. If missiles tune in ARM, marginal
ing/coding/28 volts AIM-T capability due to ranging/coding faults.
delayed).

6a Range rate readout out of No AIM-T7 capability; select alternate Weapon
tolerance in BIT 2 (antenna system,
I. position),

Tb Aim dot does not rotate. Angle track inoperative. Alternate modes:

MAN track, BST and ASPECT.

8a Range rate readout out of If missiles tune in ARM, no mission degradation,
toleranee in BIT 4 (sim- If missiles do not tune in ARM, no AIM-7
ulated /pseudo doppler). capability, (After TQ 1F-4-1424, if misgiles
(After TO 1F-4~1424, do not, tune in SAFE, no AIM-7 capability,}
range rate out of toler-
ance, simulated dopp-
ler.)

9b Aim dot cut of tolerance Degradation of range rate accuracy and missile
in BIT 5. envelope,

OPTICAL SIGHT CAMERA, KB-25/A

1. (P-WSD} Gun camera switches — OFF
2. Film magazine - INSTALLED

a. Push button (upward) in center of film magazine.

b. Slide magazine in and release button.

3. Frames per second switch (table) - 24 {down) or 48

{up)
4. Aperture control {table) — SET

5. Camera overrun switch - (. 3, 10, or 20 seconds

6. Camera run button (right side) - PRESS
a. Observe motor knob (left side) - ROTATE
b. Observe magazine footage indicator.

NOTE

To conserve film, steps 6 and 6a may be
accomplished without a magazine installed. With
100 feet of film, camera run time is 2.48 minutes
at 24 fps, or 1.23 minutes at 48 fps.

All data on pages 2-68 thru 2-70 including
figures 2-37 thru 2-40 deleted.

BASED ON EKTACHROME MS FILM, ASA 64

Mission Light Frame Aperture
Conditions Rate
{fps)
Air-to Daylight 24 /8
—air 48 f/5.6
*Subdued 24 /2.8
Air-to Daylight 24 f/11
~ground 48 /8
*Subdued 24 74
48 /2.8

*Overcast, or just before dusk or dawn.

Change 17
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TIRS DATA TRANSFER

This procedure may be accomplished under one of two clr-
cumstances;

a. Immediately after landing with left engine shutdown
and radar still operating,
b. After engine shutdown with external electrical power,

“hydraulic power and radar cooling connected to the aircraft.

To transfer preprogrammed TIRS data into the memory
unit, use the following procedures.

1. TIRS merory unit connected to the aircraft by main-
tenance personnel at door 172.

O O e O b

0 0o =1

. Radar power knob « TEST

. Test knob =0

. Radar mode knob - RDR

. DSCG mode knob - RDR

. Maintenance checks - COMPLETE

8, Receive thumbs up from maintenance personnel
before proceeding,

. Test knob - DOT BAL and RELEASE
. TIRS memory unit - DISCONNECTED
. Fire control system - OFF
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AN/ALE-40 COUNTERMEASURE DISPENSER

INFLIGHT
NORMAL OPERATION
Automatic Operation

1. AN/ALE-40 programmer — SET
a. Chaff burst count and inlerval - SET
b. Chafl salvo count and interval ~ S8ET
¢. Flare burst counl and interval — SET
2. (WSO Cockpit control unit:
a. Chaff mode knob - SET
If chaft dispensing is desired, set chalf mede
knob to required mode. Chaff mode light
illuminates.
b. Flare made knob — SET
If flare dispensing is desired, set flare mode
knob to required mode. Flare mode light
illuminates.
3. Flares sclect switch - NORMAL
a. AN/ALE-40 power ON light - ON
b. FLARES light - OFF
4. (P or WSO Dispense bution - ACTUATE
Actuate either dispense button to initiate
automatic chaff and/or flare dispensing. If
additional programmed dispensing cycles are
required after completion of the first, re-actuate

the dispense button.

5. (WSQ) Chaff and flare counters - MONITOR
The counters count down as the individual
chaff/flare cartridges are dispensed.

NOTE

The automatic dispensing programs may be
terminated at any time by placing the chaff and
flure mode knobs to OFF.

Manual Flare Cperation

1. Flares select switch - FLARES
a. AN/ALE-40 power ON light - OFF
b. FLLARES light - ON
9. Dispense button — ACTUATE
Actuate the dispense button as required t{o
dispense individual flares.

EMERGENCY FLARE DISPENSING

1. {(WS50) Ripple switch - ON
When there is a requirement to jettison the flares
in an emergency, lift the ripple switch guard and
place the switch to ON.

AN/ALE-38 CHAFF DISPENSER

C-9492A CONTROL PANEL
(ANALOG OPERATION)
INFLIGHT

To dispense chaff -

1. Operate switch —OPR {as necessary)
2. 1 andfor II button — PRESS
a, Alight(s) — ON (Each button controls onc chaff
dispenser)
To terminate dispensing -

3. Operate switch —S$TBY or OFF {or /1] button —
DESELECT)

BEFORE LANDING

1. Cperate switch — OFF
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C-6631 CONTROL PANEL

INFLIGHT
To dispense chaff -

1. Operate knob{s) — XMIT 1, XMIT 2 or BOTH
a. XMIT 1, XMIT 2 or BOTH Light(s) — ON

To terminate dispensing -
2. Operate knoh{s) —STBY or OFF

BEFORE LANDING

1. Operate knob(s) — OFF
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~ AIM-7 MISSILE

PREFLIGHT
NOTE

Do not fly with a mixed load of AIM-7E and AIM-7F
missiles.

OPERATIONAL CHECKS, AFTER START
(Internal Power)

AIM-7 Tuneup

1. Missile interlock switch - IN
2. Master arm switch — SAFE

NOTE

Steps 1 and 2 are safety checks and are not
required for missile tuneup. The missile interlock
switch and master arm switch may be positioned
as required when missile tuneup is accomplished
while airborne.

3. (WB0! Radar power knob — TEST

T WARNING

The missiles may be tuned with the radar power
knob in any position except OFF; however, the cw
transmitter creates a radiation hazard to ground
crew unless radar power knob is in TEST.

A 4
¢ CcauTioN §

For Radar Ground Operation With Engines
Operating, refer to section 1 or radar BIT checks.

NOTE

More than 15 seconds warmup time is required
for operation of the missile klystron during cold
weather operation. If ambient temperature is
below 90°F, the radar missile power switch should
be placed in STBY for a minimum of 1 minute
prior to selecting CW ON.

4. Radar missile power swiich ~ CW ON
5. (WS0O) Meter selector knob — KLY

a. Meter reads 0.756 4+-0.5.

6. RDR tuned lights - ON STEADY FOR 1 MINUTE

{AIM-TE); ON STEADY (AIM-7F}
AIM-TE - Chezk that RDR tuned lights remain
ON for 1 minuwe for proper operation of missiles
and tuning drives, The applicable RDR light goes
out if a missile detunes. All RDR lights go out
when radar missile power switeh is placed to STBY
or OFF.

AIM-TF - Check thal RDR tuned lights are ON
indicationg missiles have tuned. All RDR lights
remain ON when the radar missile power switch
is placed to STRY, but go out when placed OFF.
After TO 12P2-2APQ120-537, all RDR lights go
OFF when the missile power switch is placed Lo
STBY or OFF. If a missile does not tune in 3
minutes, attempt tuning by selecting MSI, power
OFF for 1 minute, then hack to CW ON,
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7. Radar missile power switch — STBY {or OFF if long
ground time at high temperature).
a. RDR tuned lights - OFF (AIM—7E)
If EDR tuned light is ON while radar missile
power switch ig not in CW ON, a malfunction
exists,
b. RDR tuned lights - ON {AIM-7F} After
TO 12P2-2AP§120-537, RDR tuned lights - OFF.
With AIM-7F, RDR tuned lights remain ON with
the radar missile power switch in STBY. If RDR
tuned light is ON while radar missile power is OFF,
a malfunction exists. After TO 12P2-2APQ120-537,
RDR tuned lights ga OFF with the radar missile
power switch in STBY or OFF. If a RDR tuned light
is ON with the radar missile power switch is OFF,
a malfunction exists.

< 3
¢ CAUTION )]

To prevent possible heat damage to the AIM—7
missile, the maximum ground time for radar
missile power switch in STBY or CW ON should
be limited to 10 minutes when the ambient tetn-
perature is 90°T or greater or 15 minutes when
the ambient temperature is helow 90°F,

INFLIGHT

AIM-7 TUNEUP

If the radar missile power switch was OFF due to long
ground time at high ambient temperature, the AIM-7 mis-
siles should be retuned as soon as possible affer airborne to
prevent cold soaking.

ATM-7E:

1. Radar missile power switch - CW ON
a. RDR tuned lights - ON STEADY FOR 4 MINUTES
This ensures thatl the klystron tube is stabilized
and will probably retune within 20 seconds after
STBY operation.
2. Radar missile power switch - STBY
a. RDR tuned lighis— OFF
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AIM-TF:

1. Radar missile power switch - CW OFF¥ FOR
1 MINUTE
2. Radar missile power switch - CW ON
a. RDR tuned lights - ON
This indicates that the ATM-7F has tuned and gone
dormant. If the missile does not tune by 3 minutes,
attempt Lo retune by going OFF for 1 minute and
back to CW ON.
3. Radar missile power switch - STBY
a. RDR tuned lights - REMAIN ON
After TO 12P2-2APQ120-537, RDR tuned lights
- OFF

AIM-7 MISSILE LAUNCH

NOTE

With a CL tank or MER aboard, or with the CL
Aero-2TA rack and a single bomb aboard, illumina-
tion of the CL tank aboard light indicates that the
forward AIM-T missiles cannot be launched. The
forward missiles can be tuned and manitored regard-
less of CL tank aboard light condition.

1. (WS0Q) Radar power knob — OFPR

2. (W80) Radar mode — RDR, MAP—B or BST

3, (WS0) Polar switch — LIN or CIR 1
The AIM—7 missile will not guide if the polar
switch is in CIR 2.

4, (WSQ) Aspect knob - AS REQUIRED

NOTE

@ On DVST aireraft before QFP P0OOS, selecting
NOSE aspect with a radar lockon will cause er-
roneous Ve gap indications.

@ On DVST aircraft after OFP PO0S, the LRU-1
must be notified that the aireraft has a DVST
using the proeedures under Radar Turnon in
section IL. If these procedures are not used, the
NOSE, FWD, and TAIL positions of the aspect
knob will give erroneous Ve indications.

All data on pages 2-T4A thru 2-74B deleted



NOTE

@ The WIDE position overrides all other switch

setfings and loeks the missile speedgage in wide
sweep.

5. (WS0) Maneuver switch — AS REQUIRED
LOW G provides velocity reject function. HI G
allows tracking of a maneuvering larget without
breaking radar lockon.

6. (WS0) STAB switch — AS REQUIRED

7. (P} Radar missile power switch — CW ON

a. RDR tuned lights — ON

8. (P} Missile interlock switch - AS REQUIRED

If it is not tactically feasible to satisfy the range

and allowable steering limits, the AIM—T7 may be

fired with a lower kill probabhility by fiving with
interlocks QUT,

NOTE

The weapon select knob should not be in TV or
ARM. If TV /ARM is selected, press cage button
for trigger {ransfer.

9. (P) Sight mode — A/A
A/G optical sight mode may be selected if cage
hutton is pressed,
10.(P) Guns /missile switch — RADAR
a. Head—up RADAR light — QN
11.(P) Master arm switch — ARM
a. Head—up ARM light — ON

NOTE

With AIM-TF loaded and master arm ON, the head-
up ARM light and RADAR light is ON with the ra-
dar missile power switch ON or in STBY. After
TO 12P2-2APQ120-537, with an AIM-7F loaded
and master arm in ARM. the head-up ARM light
and RADAR light are ON with the missile power
switch ON.

b. Head—up RADAR light — REMAINS ON
The RADAR light remains ON with master arm
switch in ARM if at least one AIM—T missile is
tuned and selected for firing. With the CL TK
light ON, the forward fuselage missiles cannot
be launched.

NOTE

With AIM—TF loaded, before missile launch (ini-
tial trigger squeeze), the head—up RADAR light
must be ON steady,

12, Target lockon - ACCOMPLISH
a, Observe flashing SHOOT lights.
b, If radar lockon is available, fly the aim dot.
¢. Without lockon, or to break lockon and select
automatic acguisition mode:

All data on pages 2—76 thru 279 deleted.

TO 1F-4€-34-1-1

{1) Cage button — PRESS AND RELEASE. The
air to air button light in rear cockpit illuminates,
BST and 5—mile range is selected, and optical
sight Is in A{A mode,

{2) Beifore OFP PO05, automatic acquisition but-
ton — PRESS (LOCKON). After OFP POOS, se-
lect cofridor te be scanned with pinky switch
(3) After OFP P005, autematic acquisition —
PRESS

NOTE

AIM-7FE missiles should not be launched (initial
Lrigger squeeze) until 4 seconds after radar lockon if
the missile is armed before lockon, or 2 seconds
after missile arming when preceded by a valid radar
locken, A minimum of 4 seconds is required he-
tween itial lockon and trigger squeeze, The delay
time is caused by radar and speedgate settling, If
the time delay is not observed, the AIM-7 missile
may fail to acquire target doppler which would cause
the missile to launch ballistically. AIM-7F missiles
may be launched immediately {(no delay) if the radar
is locked onto a target and the master arm switch is
subsequently positioned to ARM. If locked on after
placing the master arm swilch to ARM, wait 2 see-
onds for radar settling prior to launching an ATM-TF
missile,

13, (P) Trigger - SQUEEZE and RELEASE

a. Head-up RADAR light - ON (next missile ready
for launch)
If the interlock switch is in the IN position, the
aim dot must be within the ASE circle and the
SHOOT and IN RANGE lighis ON to launch
the AIM-T7 missile. In interlocks QUT, the mis-
site will be launched when the trigger is pressed.

NOTE

The SHUOT lights provide additional indications
of valid launch parameters, These lights and the
IN RANGE light should be used along with cur-
rent tactical considerations to defermine actions
to be taken. Flashing operation and the high in-
tensity of the SHOOT lights improve daylight
visibility awareness. With a valid lock-on, the
IN RANGE light and the SHOOT lights indicate
that missile launch parameters are satisfied and
the missile may be launched. When the instru-
ment panel dimming control is used for night
operation (infensity down) the SHOOT lights are
QFF but the IN RANGE light operates at redueced
intensity,
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Second Missile Launch

Two tuned missiles can be launched by squeezing,
releasing, and re- squeezing and holding the trigger. If the
first missile fails to launch, the next tuned missile is
automatically selected and committed approximately 2
seconds after the initial trigger squeeze. (Actual launch of
the second missile occurs in 2 seconds plus 1.4 seconds
launch delay.) To launch another missile in the event of

a missile abort; release, squecze and hold the trigger.

Snap-up Procedure

Center the aim dot in azimuth while the HOLD ALT light
is ON, When the HOLD ALT light goes OFF, pull up and
fly the aim dot smoothly to the center of the ASE circle
and fire when the IN RANGE and SHOOT lighls come ON.
This indicates that the aireraft is within the firing envelope.

Visual Attack (BST Mode)

If Al transmitter failure occurs, the radar boresight mede
can be used for cw illumination of the target during a
visual attack. ATM-7 missiles can be launched visually as
long as the optical sight and cw radar pertions of the
gystem are functional. To determine if the cw radar is
transmitting, check the KLY position on the volt monitor

panel for a reading which indicates ew transmitter output.
Without radar lockon, the firing interlocks are OQUT in the
BST mode, regardless of the position of the missile
interlock switch, and the launch envelope must be visually
estimated.

NOTE

@® Automatic range and angle tracking is obtained
after lockon in the boresight mode.

® If lockon is not obtained, smooth tracking is
required just before missile launch in the BST
mode to prevent erronecus head aim data being
supplied to the missile.

POST LAUNCH

1. Master arm switch - SAFE
a. Head-up ABRM light - OFF
2. Radar missile power switch - STBY

il e e U e g

¢ ?
¢ CAUTION 3

If AIM-7 missiles are still loaded during descent,
the missile power switch should remain in STBY.
This prevents condensation within the missile
during descent.

3. Missile interlock switch — IN
4. Selective jettison knob — OFF

AIM-9 MISSILE

PREFLIGHT

OPERATIONAL CHECKS, AFTER START
(Internal Power)

AIM-9 Seeker Check

1. Launcher safety pin - INSTALLED
2. Master arm switch - SAFE
3. Delivery mode - OFF
4. Weapon selector knob - NOT IN ARM or TV
K. Missile interlock switch - IN (with AIM-7 aboard)
6. Armament safety override - IN
a. Head-up display ARM light - OFF
7. Guns/missile switch - HEAT REJECT
a. HEAT select light — ON
Actuate guns/missile switch to HEAT REJECT
to obtain one of four HEAT select lights on the
multiple weapons panel,
8. Guns/missile switch - HEAT
a. Head-up HEAT light - ON
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9. Aural tone — ADJUST
Rotate aural tone control knob to reduce noise {or
growl) produced by random IR reflections.
10, Guns/missile switch - RADAR
a. Tene - OFF
b. Head—up HEAT light - OFF
¢. Head-up RADAR light - ON

INFLIGHT

Chipping, cracking and/or breaking of the
infrared dome may occur if the missile is flown
through rain or hail.



AIM-9 AIRBORNE BORESIGHT CHECK

NOTE

The pilot should establish the seeker boresight
position relative to the pipper for each AIM-9
missile aboard.

1. Sight mode - A/A

2. Guns/missile switch - HEAT
a. Head-up HEAT light - ON
b, HEAT select light - ON

3. Master arm switch — SAFE
a. Head-up ARM light —~ OFF

4. (CALL) Inform fighter type aircraft of intended
AIM-9 missile boresight check. Establish a 4000 to
6000-foot trail position.

5. Adjust aural tone to avoid conflict with UHF,
intercom, RWR and to provide positive verification
of IR target.

6. Place pipper on IR target. Then slowly maneuver to
establish the center of the growl area relative to the
pipper.

7. Guns/missile switch ~ HEAT REJECT

a. Next missile HEAT select light - ON

8. Repeat steps 8 and 7 for each AIM-9 to determine
the average boresight position. Reject the missile
not boresighted to end firing sequence.

AIM-9 MISSILE LAUNCH

¢§ caution 3

Structural damage to the speed brake skin may
result from missile exhaust if speed brakes are
extended.

NOTE

@® Audio tone is interrupted when the weapon
selector knob is in TV or ARM, except when the
cage button is pressed.

@ The wing flaps must be UP and landing gear
handle UP or armament safety override button IN
to launch the missile.

1. Sight mode -A/A
If missile boresight is good, center of missile
LOS is through the pipper. With the optfical
sight mode knob in AfA, (or the cage buiton
pressed) the reticle is caged to the RBL,

TO 1F-4E-34-1-1

2. Guns/missile switch - HEAT
a. Head-up HEAT light - ON
b. IIEAT select light - ON
Momentary actuation of the guns/missile
switch to HEAT REJECT allows the selection
of any missile in the firing sequence as
indicated by the illumination of missile HEAT
select light for the selected station.
3. Missile aural tone - ADJUST
Check for increase in aural tone volume level
which indicates the missile has discerned the
target. The tone may he nulled if the target is
directly in the center of the missile LOS.
4. Master arm switch - ARM
a, Head-up ARM light - ON
b. Head—up HEAT light - ON
5. To uncage seeker, ARR buiton - PRESS AND
HOLD
a. All IR missile seekers uncage and begin
self-tracking while the ARR button is pressed.
The IR seeker returns {cage) to the misgile
boresight line when the ARR button is released.
The use of the ARR button is determined by the
tactical situation and pilot option.
b. Flashing SHOOT lights indicate the target is in
missile launch parameters,
6. Trigger - SQUEEZE
a. Head-up HEAT light - OFF
b. HEAT select light - OFF
Squeezing the trigger automatically uncages
the IR seeker of the selected missile if the ARR
button was not pressed.
7. Trigger - RELEASE
a, Head-up HEAT light - ON
b, HEAT select light of next missile - ON
When the trigger is released, the sequencing
switch steps to the next{ missile station as
indicated by the illumination of the missile
HEAT select light for that siation,

POST LAUNCH

1. Master arm switch - SAFE
a. Head-up ARM light - OFF
2. Guns/missile switch - RADAR
a. Head-up RADAR light - ON
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M61A1 NOSE GUN

INFLIGHT

Sight mode knob - A/G {or A/A uniess CAGE is
present)

Reticle depression knob ~ SET (A/G only)

Rate switch - HIGH/LOW

. Rounds counter - SET

Delivery mode knob - OFF or DIRECT

(DMAS aircraft ~ DIRECT)

=

& 90 10

NOTE

If the optical sight is to be used for air~to-ground
guns, the OFF or DIRECT position should be se-
lected on the delivery mode knoh.

6. Weapaon select knob - NOT TV or ARM (unless
CAGE is present)
7. Gun station select - PRESS
a. Green GUN station light - ON

8, Guns/missile switch - GUNS

a. Head-up GUN light - ON

9, Master arm switch - ARM

a. Head-up GUNlight - REMAINS ON
b. Head-up ARM light - ON
¢, Gun station ARM light - ON

10, Trigger - SQUEEZE

a. Zero rounds remaining, station ARM light - OFF
b. Head-up GUN light - OFF

SAFE GUNS

1. Gun station select - PRESS
a. (Green GUN station light - OFF
b. Gun station ARM light - OFF
2. Master arm switch - SAFE
a. Head-up ARM light - OFF

SUU-16/A, -23/A GUN PODS, GPU-5/A
GUN POD ON CL STATION

NOTE

With the GPU-5/A gun pod on centerline station,
the DCU-94/A station select plastic safety switeh
guard must be installed.

INFLIGHT

1. Sight mode kneb — A/G (or A/A unless CAGE is

present)
2. Delivery mode knob - OFF or DIRECT
(DMAS aireraft - DIRECT)
3. Reticle depression knob — SET (A/G only)
4, Station select button(s) — PRESS
a. Green light(s) — ON (SUU—23 prestart}

5. Weapon setector knob - NOT TV or ARM (unless

CAGE is present)

6. (SUU-16/23) Gun clear switch - NONCLEAR or
AUTO CLEAR

7. Guns/missile switch - GUNS
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8. Master arm switch - ARM
a, Head-up GUN light - OFF
b. Head-up ARM light - ON
¢. Station ARM light(s) - ON (SUU-16, RAT OUT)
The SUU-16 BAT is deployed when master
arm is placed to ARM.
9. Trigger - SQUEEZE

FINAL BURST SAFE GUNS
(Rounds Remaining)

1. (SUU-16/23) Gun clear switch - AUTO CLEAR
2. (8UU-16/23) Trigger - SQUEEZE
3. Station select button(s) - PRESS
a. Green light(s) - OFF
b. Station ARM light(s) - OFF (S8UU-16, RAT IN)
The SUU-16 RAT will retract when the station
select bution is pushed OFF,
4. Master arm switch - SAFE
a. Head-up ARM light - OFF



TO 1F-4E-34-1-1

AGM-45

MISSILE

INFLIGHT

1. (WSO) INS mode knob - N. AV
2. Sight mode - A/G (if desired)
The sight reticle may be used (if desired) as a
flashing indicator regarding inertial navigation
system failure.
3. (WSO) Bombing timer — SET AS REQUIRED
a, Pullup timer seconds.
4. (WSO0) Release angle — SET
a Low angle (LOFT)  degrees.
5. (WSO) WRCS inputs - SET
a. Target altitude feet MSL.
b. Release advance msec.
6. Delivery mode — SET
a. For WRCS mode - AGM—45
b. For AN/AJB-7 mode - LOFT
c. For direct mode - DIRECT
7 Master arm switch —- SAFE
8. Weapon select — ARM
9. Station select button(s) — PRESS
a. Green light(s) - ON
The missile tone signal and ADI pointers now
indicate target detection for the leftmost
selected missile, If one missile is to be fired,
select only one station.

NOTE

When the AGM—45 system and the radar set are
operated simultaneously, a distinct low frequency
tone is heard and the ADI pointers move in a
pattern corresponding to the antenna sweep
pattern. Audible tone interference may be caused
also by the tacan set in the T/R mode. Hence,
when interference is encountered, place the radar
set in STBY and the tacan set in REC until
AGM-45 operations are complete.

To guard against the premature activation of
missile therma) batteries, do not press the bomb

button until actual intent to launch.

10. Reject switch — SET
a. WRCS mode - DF REJ
b. LOFT mode - NORM

MISSILE LAUNCH
After target detection proceed as follows:

1. Master arm switch - ARM
o Station ARM light - ON
b. Head—up ARM light - ON
9 ADI vertical director pointer — NULL
Steer aircraft to null the vertical pointer.
3. Delivery mode — EXECUTE

Computer Mode, AGM-45

With azimuth error at a nuli, begin a dive to null the
horizontal pointer. With the dive stabilized, press the
bomb button when one of the maneuver lights (in range
indication) illuminates. Hold the pickle signal and begin
the desired launch maneuver. The computer delivers the
jaunch signal as the aircraft reaches an attitude
compatible with the respective maneuver light. If another
station is selected, the next missile is launched in
approximately 1 gecond.

Loft Mode

During the approach toward the IP, stecr out azimuth
error by centering the vertical pointer. Over the IP, press
the bomb button to begin timer countdown; the pullup
light illuminates. At timer runout, the missile tone cutout
circuits are energized, the LABS steady tone is energized,
and the pullup and sight reticle lights go out. Begin the
pullup maneuver, holding the vertical and horizontal
needles centered. As the aircraft rotates to the presei
angle, the missile fires, the pullup and reticle lights
illuminate and the tone ceases.

AGM-65 MISSILE
(DSCG AIRCRAFT)

PREFLIGHT

INTERIOR INSPECTION (BEFORE ELECTRICAL
POWER)

1. Weapon selector knob - B or C (out of TV or ARM)

WARNING

Do not apply power to AGM-65 weapon with dome
cover installed. FOD or personnel injury from
flying glass could result when doms cover shatters.
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INFLIGHT

Pointing AGM-65A, 65B seeker toward sun while
operating in track mode will burn the vidicon.

1. Optical sight - SET
a. Sight mode - A/G
b. Reticle depression - 45 MILS

NOTE

The 45 mil setting is an average setting which will
vary with individual aireraft,

2. Weapon select knob - TV (3~minute timer start)

@ Before entering visible precipitation when carrying
AGM-65D missiles with missile dome covers ex~
pended, reduce airspeed below 350 KIAS or 0,55
Mach (whichever is lower),

@ (TGM (65A), 65B) Chipping, cracking,
and/or breaking of the seeker dome may
occur if the missile is flown through rain
or hail.

@ When on the ground or flying at less than 0.9 Mach,
do not operate the AGM-§5D issile in excess of
30 minutes in the activate mode (IR image dis-
Played on cockpit video) or in excess of 60 minutes
in the missile ready mode {gyro power applied,
weapon selected). The total missile operational
time is a summation of the activate mode and the
missile ready times and will not exceed 60 minutes
on any single mission, When flying at 0.9 Mach
through and including 1.8 Mach, the maximum
time is 5 minutes in the activate mode and 30
minutes in the missile ready mode, with a total
operational fime not to exceed 30 minutes,

@ The AGM-65A, -65B missile must not be main-
tained in the ready mode (weapon select knob in
TV) in excess of 30 minutes on any single mission,

@® The AGM-65A, -65B missile must not be main-
tained in the full power mode (electrical alignment,
stew, or track) in excess of 3 minutes on any single
mission if the missile is to be launched.

@ These missile operational time limits represent
missile design capability. As a general rule, the
missile may be operated for longer time periods if
the image presented on the display is usable,

3. Delivery mode knob - DIRECT

NOTE

To activate a missile on the RI station, the
LI station must be empty or deselected.
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4. Station select button(s) - PRESS
a. Station green light(s) ~ ON
9. (WS0) DSCG scope mode - TV or STBY (as required)
6. (P) Weapon video - ON S
a. Block 48 (71-237) and up; Scope display WPN
SEL button ~ PRESS
b. Block 36 thru 48 (71-236); Scope display switch
(pedestal panel) - TV

NOTE —

Block 48 (71-237) and up, if the W80 is in a TV

sensor mode, the pilot can obtain video by

pressing the AUTO display button. However, the

WPN SEI button must be pressed to enable e
pilot eontrol of slew and track functions.

If a missile check is not necessary, proceed to
missile launch.

MISSILE BORESIGHT CHECK I

1. Master arm switch - ARM, then SAFE
a. Check station ARM light(s) ON (with Master arm ]
in ARM) indicating 3-minute timer complete,

- 4
; CAUTION 1§

Failure to allow 3 minutes for the seeker head =
£yro to spin up to operating speed {indicated by

amber station ARM light) may result in severe

damage to the guidance unit,

2. (P or WSO) Trigger ~ SQUEEZE and RELEASE _
a, Video - ON R
b. Brightness/contrast controls - SET
c.. Tracking window aligned (approximately) with l
sight pipper.
d. Perform any additional sight adjustment,

NOTE

®  Pilot procedures for checking slew and lockon are

contained in step 3. WSO procedures for checking
stew and lockon are contained in step 3A,

® If a maifunction exists, or if the pilot wishes to

check the next missile(s) in sequence, select MSL
REJ and perform steps 2 and 3.

3. (P} AGM slew/lockon ~ CHECK

a. Contrast switch (WHT/BLK})- SET tfor random
target) (Not in AUTO for AGM-65D)

b. ARR button - PRESS and HOLD

¢. Move seeker head control and observe seeker slew
in proper directions; position tracking window on
target.

d. (AGM-65D) to select narrow FOV, trigger -
SQUEEZE and RELEASE (if desired)

e. ARR button - RELEASE (iockon) T

f. Check tracking window - STEADY (good lockon)

NOTE

AGM-65B and 65D will indicated bad lockon by a =
flashing pointing cross,



3A. (WSQ) AGM-65 slew/lockon - CHECK

a Contrast switch (WHT/BLK) - SET (for random
target). (NOT IN AUTO FOR AGM-65D)

b. Action switch - HA and HOLD

¢c. Move antenna hand control and obsetve seeker slew
in proper directions; position tracking window on
target.

d. (AGM-65D) To select narrow FOV, trigger -
SQUEEZE and RELEASE (if desired)

e. Action switch - FA/RELEASE (lockon)

f. Check tracking window - STEADY (good lockon)

NOTE

ACGM-65B and 65D will indicate bad locken by a
flashing pointing cross.

4, AGM-65D missile - SET BORESIGHT

NOTE

@ Step 4 is procedure for setting boresight memory

when at least one missile on selected launcher is
AGM-65D and the AGM-65D is the priority
missile. With LAU--88/A launchers, boresight
memoty is set in the missile electronics. With
LAU-88A/A launchers, boresight memory is
set in the launcher electronics and is utilized by

- any missilé on the launcher. If the AGM-65D
is launched, boresight memory is still available te
the remaining missiles until the station is dese-
lected.

@ Omit step 4 when no AGM-65D missiles are on
selected launcher or when any other type AGM-65
is the priority missile.

a. Aireraft - POSITION PIPPER OVER TARGET
(Sight mode - CAGE, A/G or A/A} RETICLE
DEPR - 45 MILS)

b. Contrast switch - AUTO

¢. ARR butiton - PRESS and RELEASE (boresight
memory set)

d. Contrast switch - As required.

NOTE

Pexform substeps b, ¢, and d if missile is not on
LAU-88A/A launcher,

5. Trigger - SQUEEZE and RELEASE (confirm missile
boresight set, if applicable)
6. (P) Station select button (if necessary) - OFF then
ON
a. Video - OFF
b. Seeker returns to mechanical cage.
¢. Sequence returns to first missile,

MISSILE LAUNCH

1. Master arm switch - ARM

a. Head-up ARM light - ON

b. Station ARM light - ON (3-minute timer)
2. Trigger - SQUEEZE and RELEASE

TO 1F-4E-34-1-1

NOTE

If launcher is LAU-88A/A, the second missile in
priority sequence will be activated simultaneously
with the first priority missile,

a. Missile video - ON
3. Contrast switch - SET (NOT IN AUTQ FOR
AGM-65D)
Obsetve target and select proper track contrast.
4. Position pipper on targetfaimpoint.
E. Locate target in video display and initiate lockon.
a. (P) Front cockpit lockon procedure:
(1) ARR button - PRESS and HOLD
{2} Use seeker control 1o position target in
tracking window.
(3) ARR button - RELEASE
(4) Verify lockon.
b. (WSO) Rear cockpit lockon procedure:
(1) Action switch - HA
(2) Use antenna hand control and position
target in tracking window.
(3) Action switch - FA/RELEASE
(4) Verify lockon.
6. (P or WS0) Bomb button - PRESS and HOLD

NOTE

@ 1f launcher is LAU-88A/A, the dome cover
squib of the next missile in priority se-
quence will be activated automatically. The
video of the second missile will appear ap-
proximately 1 second after first missile um-
bilical separation.

@ I1flauncher is LAU-88A/A and both first and
second priority missiles are AGM-65D, the seeker
of the second missile will display the same line of
sight and the same field of view (NFOV or WFOV)
exhibited by the first missile at the instant of
launch command initiation.

a. Verify refease - WPN VIDEO BLANK
{only momentarily if launcher is LAU-88A/A and
additional missile(s} remain on that launcher).

NOTE

@® If launch is not completed, immediately press
trigger and after pullout, momentarily deselect
the missile station.

@ If video from next priorily missile is displayed
and range and altitude permit, another missile
may be launched on the same firing pass by
repeating steps 5 and 6.

7. For next missile, repeat steps 2 through 6.

AFTER LAUNCH (WITH MISSILES REMAINING)

1. Master arm switch - SAFE
92 AGM station select button ~ OFF

3. Weapon selector knob - B or C (out of TV or ARM)

Change 18
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TGM (65) (TRAINING) MISSILE
(DSCG AIRCRAFT) -

PREFLIGHT

INTERIOR INSPECTION (WITH ELECTRICAL
POWER)

WARNING

Do not operate TGM on the ground if the dome
cover is installed. Flying glass from jettisoned
cover could result in FOD or injury to ground

persontel.

@ For TGM (66A) and (65B), do not exceed 15
minutes ground operation (weapon select knob
in TV).

® Pointing the seeker TGM (65A), (65B) toward sun
while operating in the track mode will burn the
vidicon,

® Do not operate the TGM (65A), (65B) in excess of
40 minutes in the TV mode (weapon select TV or
ARM) or in excess of 30 minutes in the full power
meode (video present). No single simulated attack
(start to stop of camera operation) with the TGM
shall be in excess of 3 minutes,

@ When on the ground or flying at less than
0.9 Mach, do not operate the TGM(65D)
missile in excess of 30 minutes in the ac-
tivate mode (IR image displayed on cockpit
video) or in excess or 60 minutes in the
missile ready mode (gyro power applied,
weapon selected). The total missile opera-
tional time is a summation of the activate
mode and the missile ready times and will
not exceed 60 minutes on any single mis-
sion. When flying at 0.9 Mach through and
including 1.8 Mach, the maxzimum time is
5 minutes in the activate mode and 30
minutes in the missile ready mode, with
a total operational time not to exceed
30 minutes.

TGM Boresight Check

1. Optical sight - SET
a. Sight mode — A/G
b. Reticle depression — 45 MILS

NOTE

The 45 mil setting is an average setting which
will vary with individual aircraft.
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2. All armament switches —- OFF/SAFE
8. Armament safety override — PRESS
4. Weapon select knob - TV (3-minute timer start) e
5. Delivery mode knob - DIRECT
The DIRECT mode is necessary for station ARM
light functions,
6. Station select button (TGM station only) - PRESS
a. Station green light — ON e
Select only the TGM station, especially if other
munitions are aboard.
7. (WS0) DSCG scope mode -~ TV or STBY (as required)
8. (P) Weapon video - ON
a. Block 48 (71-237) and up; Scope display WPN
SEL buiton - PRESS
b, Block 36 thru 48 (71-238); Scope display switch
(pedestal panel) - TV

NOTE

Block 48 (71-237) and up, if the WSO isin a TV

sensor mode, the pilot can obtain TGM video by

pressing the AUTO select button, However, the e
WPN SEL buiton must be pressed to enable

pilot control of TGM,

9. Master arm swiich - ARM, then SAFE
a. Check TGM station ARM light ON (momentarily)
indicating 3-minute timer complete. R

Failure to allow 3 minutes for the seeker head
gyro to spin up to operating speed (indicated by
amber station ARM light) may result in severe
damage to the guidance unit.

10.(P or WSO0) Trigger - SQUEEZE and RELEASE

a. Video - ON

b. Brightness/contrast controls - SET

¢, Tracking window aligned (approximately) with
sight pipper.

d, Perform any additional sight adjustment.

€. When TGM recorder is operational; film is ex-
pended whenever missile video is present.

NOTE

Pilat procedures for checking slew and lockon are
contained in step 11, WSO procedures for check-
ing slew and lockon are contained in step 11A,

11, {P) TGM slew lockon - CHECK
a. Contrast switch (WHT/BLK) - SET (for rando
target) (NOT IN AUTC FOR AGM-85D) nI
b. ARR button - PRESS and HOLD
¢. Move seeker head control; observe seeker slew in _
proper directions; position tracking window on I
target,



T

d. {TGM-65D) Trigger - SQUEEZE and RELEASE
{to select narrow FOV) (if required).

e. ARR button - RELEASE {lockon)

. Check tracking window - STEADY (good lockon)

NOTE

TGM (65B) and {65D) will indicate bad lockon
by a flashing pointing cross.

g. Repeat stepsa thru f with contrast switch in
BLK/WHT and check good lockon, With TGM
(65A) or (65B), repeat steps a thru f with contrast
switeh in AUTO and check good lockon.

11A. (WS0) TGM slew/lockon - CHECK
a. Contrast switch (WHT/BLK) - SET {for random
target} (NOT IN AUTO FOR TGM 65D)
b. Action switch - HA and HOLD

¢. Move antenna hand control; observe seeker slew
in proper directions; position tracking window
on iarget.

d. (TGM-85D) Trigger -SQUEEZE and RELEASE
{to select narrow FOV) (if required).

e. Action switch - FA/RELEASE (lockon).

§. Check tracking window - STEADY {good lockon)

NOTE

TGM (65B) and (65D) will indicate bad lockon
by a flashing pointing eross.

g. Repeat stepsa thru f with contrast switch in
BLK/WHT and check good lockon. With TGM
(65A) or (65B), repeat steps a thru f with con-
trast switeh in AUTO and check good loekon.

12, TGM (65D) - SET BORESIGHT

a. Aircraft - POSITION PIPPER OVER TARGET.

b. Contrast switch - AUTO

¢. ARR button - PRESS and RELEASE

d. Contrast switch - AS REQUIREI (boresight
memory seb}

13, Trigger - SQUEEZE and RELEASE
a. TGM (65A), (65B} - Seeker aligned to missile
centerline
b. TGM (65D) - Confirm missile/launcher boresight
remains as set
14. Station select button - DESELECT
a. Green light - OFF
b. TGM video - OFF
15. Weapon select knoh - B or C (out of TV or ARM)
16. Delivery mode knob - OFF (if required)
17. (WS0) Armament safety override - RESET (if
required)
a. Momentarily pull arm, bus cont. CB on Na. 3
panel, C9.
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The TGM shall not be maintained in the full
power mode (electrical alignment, slew, track) in
excess of 30 minutes on any single mission, and
the sum of the TV mode period (weapon select TV
and gyros running) and the full power mode
period on any single mission shall not exceed 40
minutes. No single simulated attack (start to stop
of camera operation) with the TGM shall be in
excess of 3 minutes.

Do not fly within 20° of the sun when the TGM is
uncaged.

INFLIGHT

@ Pointing TGM (65A); (65B) seeker toward sun

while operating in track mode will result in
burned vidicon.

(TGM (65A), 65B) Chipping, cracking,
and/or breaking of the seeker dome may
ﬂg‘;‘lur if the missile is flown through rain or

Before entering visible precipitation when carrying
TGM (65D) missiles with missile dome covers ex-
pended, reduce airspeed below 350 KIAS or 0.55
MACH (whichever is lower).

Do not operate the TGM (65A), (65B) in excess
of 40 minutes in the TV mode (weapon select TV
or ARM) or in excess of 30 minutes in the full
power mode (video present). No single simulated
attack (start to stop of camera operation) with the
TGM shall be in excess of 30 minutes.

When on the ground or flying at less than
0.9 Mach, do not operate the TGM (65D}
missile in excess of 30 minutes in the ac-
tivate mode (1R image displayed on cock-
pit video} or in excess of 60 minutes in the
misgile ready mode (gyro power applied,
weapon selected). The total missile opera-
tional time is a summation of the activate
mode and the missile ready times and will
not exceed 60 minutes on any single mis-
sion. When flying at 0.9 Mach through and
including 1.8 Mach, the maximum time is
& minutes in the activate mode and 30 min-
utes in missile ready mode, with a total
operational time not 30 minutes.
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1. Delivery mode knoh - DIRECT
2. Weapon selector knob - TV (3-minute timer start)
3. TGM station select button — PRESS
a. Station green light — ON
4. Master arm switch —~ ARM
a. Station ARM light - ON (3-minute timer
complete}
b. Head-up ARM light - ON
5. Trigger - SQUERZE and RELEASE
a. Video - ON
b. TGM recorder is functioning (when ingtalled)
6. Target contrast switch - SET
7. Position pipper on target /aimpoint,
8. Locate target in video display and initiate lockon,
a. {P) Front cockpit lockon procedure:
{1)ARR hutton - PRESS and HOLD
(2)Use seeker control to position target in
tracking window,
(3)ARR button - RELEASE
(4)Verify lockon.
b. {(WSO) Resr cockpit lockon procedure:
{1)Action switeh - HA
(2)Use antenna hand control and position
target in tracking window,
(3)Action switch - FA/RELEASE
{4)Verify lockon,

9. (P or WS0O) Bomb button - PRESS and HOLD (1
second minimuimn)
a. Verify release signal - WPN VIDEQ BLANK

If the bomb button is not pressed, the trig-
ger must be squeezed prior te pulling off
the target during a simulated missile attack,
This cages the seeker to preclude damage to
the gyro, bumper rings, cables and optics,
It elso makes the TOM {854), (65B) sun
shutter operable precluding damage to the
vidicon. After pulloyt, deselect station until
next pass.

10, For next run, repeat steps 5 thru 9.

After last run -

12. TGM station select button — OFF
4. Green light - OFF
b. Video - OFF
13. Weapon selector knob - B or C {out of TV or ARM)

11. Master arm switch - SAFE I

LASER TARGET DESIGNATOR (PAVE SPIKE)
(BLOCK 36 THRU 45, SELECTED AIRCRAFT)

PREFLIGHT
TDS BIT CHECKS
PreBIT

{P) Delivery mode knob -~ TGT F IND
(P) Scope display switch - TV
(P} Slant range indicator mode knob - WRCS
WRCS BIT selector knob — OFF
Cursof control panel! FRZ and TGT INS button
lights - OFF
INS mode knob — ALIGN or NAV
Weapon delivery panel switches (3) - NORM
Radar power knob - STBY
Radar range knob - AJ 10
The Al 10 range is used to tune the TV display
during DSCG BIT check.
10. Display knob - B-WIDE

XN ko
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To prevent damage to the radar set control panel,
do not select TV on the DSCG mode knob and the
radar mode knob at the same time. The TV posi-
tion on the radar mode knob is not used. AIM—7
missiles detune and cannot be tuned when the
radar maode knob is in TV,

11. Radar mode knob - QUT OF TV

12, Scope mode knob — TV

13. Video select button - ASQ@-153 ON

14, TDS BIT indieator - 0
The BIT selector pushbutton is functional with
power off. Each actuation advances the indicator
one unit.

15.TDS ACQ switch - 12 VIS

alls, GOVETNMENT FRINTING OFFICE: 1985-564-020’ 20755
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LASER TARGET DESIGNATOR (PAVE SPIKE)
(BLOCK 36 THRU 45, SELECTED AIRCRAFT)

PREFLIGHT

TDS BIT CHECKS

PreBIT

Do am Do b=

(P) Delivery mode knob - TGT FIND
(P) Scope display switch - TV
(P) Slant range indicator mode knob — WRCS
WRCS BIT selector knob — OFF
Cursor control panel FRZ and TGT INS button
lights — OFF
INS mode knob — ALIGN or NAV
Weapon delivery panel switches (3) - NORM
Radar power knob - STBY
Radar range knob - AL 10
The AI 10 range is used to tune the TV display
during DSCG BIT check.

10. Display knob - B-WIDE

{2-86A blank)/2-86B
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CAUTION ]
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To prevent damage to the radar set contrel panel,
do not select TV on the DSCG mode knob and the
radar mode knob at the same time, The TV posi-
tion on the radar mode knob is not used, AIM—7
missiles detupe and cannot be tuned when the
radar mode knob is in TV.

11.Radar mode knob - QUT OF TV
12. 8cope mode knob - TV

13. Video select button — ASQ-153 ON
14.'I'DS BIT indicator -

The BIT selector pushbutton is functional with
power off. Bach actuation advances the indicator

one unit.
15.TDS ACQ switch - 12 VIS



(WS0) TDS Turnon and BIT

1. POWER ON button - PUSH ON
a. All TDS lights - ON
BIT O tests the TD panel lamps. The LT BRT
knob is not functional in BIT 0.
2. TDS BIT switch - 1
a. POWER ON light - ON
b. 8TOW light — ON
¢. WRCS OUT light - ON
d. All other TDS lights -~ OFF

BIT 1 continuously monitors the TDS during normal
operation. The MALF light comes ON to indicate a
malfunction in the TV sensor, laser triggers, low voltage
power supply, or the servo loop. The GO light is
inoperative.

3. After 30 seconds from POWER ON, TDS STOW
button - PUSH
a. STOW light - OFF
b. WRCS OUT light - OFF
c. MALF light - OFF
4. Adjust 12-VIS TV display for optimum picture.
5. TDS BIT switch - 2
a. TV scene should dim. After 15 seconds, either GO
or MALF light - ON

The track mode and TV performance is checked in BIT 2.
A TV display is produced to simulate low light level
conditions. This is accomplished by driving the filter wheel
to maximum density; the TV scene should dim. The track
mode test starts when BIT 2 is selected. After
approximately 15 seconds, either a GO or MALF is
presented on the status of the track mode.

NOTE

® BIT 2 cannot be performed while taxiing or
airborne. The aircraft must be stationary to
receive the required INS inputs for a GO
indication.

@ Under high light levels, filter wheel operation
may not be apparent; the TV scene may not dim.

6. TDS BIT switch - 3
a. Immediate GO or MALF light — ON
b. TV reticle rotates 180° clockwise.

WARNING

Check ground crew clear of the TDS pod while
performing BIT 3 to prevent injury from laser
energy. Refer to AFR 161-24 and AFM 161-32.

The laser systems are checked during the first part of BIT
3 to produce either a GO or MALF indication, and the vV
reticle is rotated 180°. If a GO is received, the WSO fires
the laser by holding the REJOVRD button pressed. The
GO light goes out when REJOVRD is pressed. After
approximately 5 seconds, either a GO or MALF light is
presented and the REJOVRD button may be released.

TO 1F-4E-34-1-1

7. After GO light ON, REJOVRD button - PRESS and
HOLD
a. Immediate GO light - OFF
b. After approximately 5 seconds, GO or MALF light
- ON
8. REJOVRD button - RELEASE
9. OVHT/INS OUT button - PRESS
a. INS OUT light - ON
b. WRCS OUT light - ON
10. TBS BIT switch - 4
a. (WS0) After 4 to 15 seconds, GO or MALF light -
ON
b, (P) After 4 to 15 seconds, SRI displays 021 +002.

Laser slat range computation is checked in BIT 4 by simu-
lating a range input of 2100 +200 feet. The SRI should
display 021 +002, Circuit operation is confirmed approx-
imately 5 seconds after selecting BIT 4 by either a GO or
MALF light.

11. OVHT/INS OUT hutton - PRESS
a. INS OUT Light - OFF
b, WRCS QUT light - OFF

12. TDS BIT switch - 1

TDS Functional Check

1. FOV button (IFF button) - PRESS and RELEASE
a, Narrow FOV selected.
2. Antenna hand control action switch - HALF
ACTION and RELEASE
a. Track mode entered.
3. Move antenna hand control forward and aft, left
and right.
a. TV LOS follows hand control movement.

NOTE

If track gimbal limits are reached, track mode is
broken and should be re-entered to complete LOS
movement check.

4, Antenna hand control action switch - HALF
ACTION and RELEASE
a. 12-VIS scene appears.
5. (Py SRI TEST button - PRESS
a. (P) Digit readout check ~ 888

(WS0) Coder Control Unit Check

1. TDS coder control panel - SET 1688 {or as required)

2, Laser code enter button - PRESS and RELEASE

3. NO G0 light ON for one-half secand, then remains
OFF
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BEFORE TAKEQFF

1. TDS STOW button - PRESS
a. After approximately 5 seconds, STOW light - ON
b. WRCS OUT light - ON
¢. {P) TDS LOS indicator pointer - +160¢°

L
§ cauTion i
[

TDS POWER ON is required to maintain pod
stowed position which should prevent FOD
damage to the optical glass dome during the
takeoff run.

TDS BIT FAULT ANALYSIS

Step Problem Additional Tests Status
BIT 0
ia All indicators de not Mission may be flown with burned out lamps.
illuminate.
BIT 1
3 MALF light ON, Press WRCS QUT If MALF light goes out when WRCS OQUT
button ON. light comes ON, operate TDS without WRCS.
If MALF light remains ON, mission should not
be flown until problem is corrected.
BIT 2
5a MALF light ON. Mission may be flown. TDS track mode may
be severely degraded.
5a TV scene does not dim. Filter whee]l malfunction. TV scene may
washout in extreme high light level areas.
BIT 3
fa MALF light ON No laser fire capability.
immediately.
BIT 4
10a, MALF light ON. Check slant range If 10a and 10b fail, ranging capability may be
10b indicator readout. degraded. Perform inflight check of system
operation.
5. TDS ACQ switch - 12 VIS
INFLIGHT 6. TDS POWER ON button - PUSH
a. POWER ON light - ON
TDS TURNON b. STOW light - ON
¢. WRCS OUT light - ON
1. Radar power knob - STBY or OPR 7 aTIS)'?g‘%;O]\iNhk;u_ttg%F-‘ PUSH
2. Scope mode knob - TV b, WRCS OUT light - ON Gf WRCS not selected)
3. Video select button - ASQ-153 ON ' '
4. TDSBIT -1

2-88 Change 17



NOTE

Do not unstow TDS pod while in a right bank of
20° or greater, TDS pod head disorientation may
accur, affecting TV scene.

The WRCS QUT light remains ON if WRCS integration
with the TDS is not accomplished. To select WRCS, refer
to TDS Boresight Check.

TDS BORESIGHT CHECK
Seiect WRCS/TDS Integration

1. Weapon delivery panel farget find switch — NORM

2. TDS illuminated WRCS OUT button — PUSH

3. (P) Optical sight mode knob — A/G

4. (P) Delivery mode knob — TGT FIND

a. (WS0) WRCS OUT light — OFF

5. (P} Scope display switch — TV
The WRCS OQUT light goes off when the delivery
mode knob is positioned to TGT FIND or
DIRECT and the weapon delivery panel target
find switch is in NQRM; indicating WRCS/TDS
integration is selected.

12-VIS Boresight Check

1. (P} Hold pipper on distant point. Advise WSO of
pipper position and subsequent movements (CALL).

2. FOV button — PRESS

a, Narrow FOV selected.

3. Obsetve TV reticle position over distant object
selected by pilot. Adjust TV reticle position as
required using the AZ and EL 12—VIS boresight
knobs. Inform pilot when boresight completed
{CALL).

BEFORE ACQUISITION {WRCS IN)

The following aircrew inputs or switch positions should be
accomplished prior to IP{target acquisition. If WRCS is
OUT, proceed to Before Acquisition (WRCS QUT).

WRCS Auto Mode, Before 1P

The WRCS is integrated with the following release modes
when the WRCS OUT light is off and TDS POWER ON is
selected:

a. The WRCS automatic release mode is selected when
the delivery mode kneb is in TGT FIND and the slant
range indicator mode knob is in WRCS.

b. The ROR automatic release mode is selected when
the delivery mode knob is in TGT FIND and the slant
range indicator mode knob is in ROR.

¢. The DIRECT release mode is selected when the
delivery mode knob is in DIRECT.

1. (P} Slant range indicator mode knob — WRCS or
ROR i
2. (P) Delivery mede knob — TGT FIND or DIRECT
3. (P) Sight mode knob — A/G or CAGE
4. (P) Reticle depression knob — SET AS DESIRED
During all TDS acquisition modes, the optical
sight is caged 35 mils below FRL and 0% azimuth.
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When the WSO selects TDS track mode, the
optical sight depresses to the angle set in the
RETICLE DEPR window, providing the A/G sight
mode is selected. With CAGE sight mode selected,
the sight reticle remains caged during TDS frack
mode,
5. (P) Navigation mode selector knob — COMP
6. (P) HSI mode switches — NAV COMP (if desired)
If the HSI indicators are to be used select NAV
COMP.
7. (WSO} INS mode selector knob — NAV
8. (WS0) Navigation mode selector switch — NAV
COMP,
9. (WSO) Weapon delivery panel — SET
a. Activaie switch — NORM
b. Target find switch — NORM
¢. Range switch — NORM
The position of the range switch has no effect
because the release RANGE input on the WRCS
panel is not accepted by the WRCS computer.
10. (WS0) WRCS input counters — SET
a, Target distance N/S — 100—foot increments (maxi-
mum 80Q0).
b, Target distance EfW — 100—foot increments {maxi-
mum 600).
¢. IP altitude MSL — 100—foot increments.
If an IP is not used, set NS and EfW to 000
and set ALT to the target altitude MSL.
d. Drag coefficient.
e. Release advance — milliseconds (if desired).
11. (P) Weapon release controls — SET
a. Weapon selector knob — BOMBS
b. Nose/ftail arm switch — SET
¢. Interval switch ~ SET (if required)
d. Station select — LOADED STATION

NOTE

The ADI will not provide steering if the weapon
sefector knob is on AGM—45.

12. (WS0) Target designator panel:

a. WRCS OUT light — OFF

b. ACQ switch — WRCS

¢. POWER ON light — ON

d. OVHT/INS OUT lights — OFF
13. (WS0) TDS LASER READY button — PUSH ON

a, LASER READY light — ON
14, (WS0O) Radar controls:

a, Radar power — OPR

b. Radar display — PP1 WIDE

c. Radar mode — MAP

d. Scope mode — RDR

BEFORE ACQUISITION (WRCS QUT)
ROR Mode

The WRCS is removed from the TDS when the WRCS OUT
light is ON. The following assumes the selection of the ROR
automatic release mode with WRCS QUT and the delivery
mode knob in TGT FIND. The DIRECT release mode can

be used if desired. The level delivery profile is best suited

for ROR mode,
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NOTE

The TDS pod can be used with WRCS OUT and
the delivery mode knob in any position (including
OFF). However, TDS track mode is not available
when the antenna hand control is nonfunctional,
as in the WRCS Dive Toss delivery mode.

(P} Slant range indicator mode knob - SET

(P) Enter the release slant range to target, times 100

feet.

{P) Slant range indicator mode knob — ROR

{P) Delivery mode - TGT FIND

{(P) Bight mode — A/G or CAGE
During all TDS acquisition modes, the aptical
sight is caged 35 mils below FRL and F azimuth.
When the WSO selects TDS track mode, the
optical sight depresses to the angle set in the
RETICLE DEPR window providing the A/G sight
mode is selected. With CAGE sight mode selected,
thedsight reticle remains caged during TDS track
mode.

. {W80) Weapon delivery panel switches - NORM

. (WSO} Target designator panel:

a. ACQ switch - 12 VIS or 9 VIS

b. POWER ON light - ON

¢. OVHT/INS OUT lights — OFF

d. WRCS QUT light - ON

NOTE

If the INS is OUT, the ROR automatic release
mode can be accomplished using the antenna
hand control to manually track the target.

Griede o

-1

8. (W80} TDS LASER READY butten - PUSH ON
a. LASER READY light — ON

ACQUISITION

The following procedures assume the TDS to be in the
acquisition mode of operation selected by the TDS ACQ
switch. The TDS pod automatically enters the acquisition
mode selected when initially turned on. The presence of
the acquisition mode can be determined by the absence of
the TTg and Tq cues on the TV display.

[ (WSO) WRCS Visual Offset Aimpoint Acquisition

1. WRCS panel alt/range counter - ENTER OFFSET
AIMPOINT ALTITUDE MSL
TDS ACQ switch - 12 VIS or 9 VIS
Scope - TV
Accomplish a 12-VIS or 9-VIS acquisition of the
offset aimpoint and enter the track mode.
The horizontal range and bearing of the offset
aimpoint from the aircraft are now supplied te
the WRCS.
5. While accurately tracking the offset aimpoint, press
the target insert button.
The offset aimpoint position is now memorized
and the offset distances are added to slew the pod
LOS to memory aver the target.
6. WRCS panel alt/range counter - ENTER TARGET
ALTITUDE MSL
7. When target is in TV FOV, enter TDS track mode

2-90
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when desired.

NOTE

The aircraft altitude must be greater than the
offset aimpoint altitude during the tracking
portion of the acquisition to ensure accurate
range information to the WRCS.

Laser slant range information is desired for
accuracy but not required. If laser ranging is not
used, degraded accuracy can be expected when
operating at low altitude.

(WS0) WRCS Offset Radar P Acquisition

1. TDBS ACQ switch - WRCS
2. Operate the along track cursor to position the range
cursor over the RIP.

NOTE

Do not position the range cursor below zero range.
This can cause the cursor and the along track
control to become 180° out of phase; i.e, forward
knob motion (increasing range) produces
downward cursor motion (decreasing range).
Range steering information would be in error by
180°. If this condition occurs, push the reset
button and roll the knob/cursor out io the desired
range.

3. Operate the cross track cursor to position the offset
cursor over the RIP.

4. Freeze button - PUSH ON

NOTE

The along track cursor must be moved first to
initiate cursor control. Position the intersection
of the cursors over the RIP and then push the
freeze button ON; the cursors begin tracking the
RIP. The cursor can be moved to touchup the
intersection location over the RIP after the freeze
button is pushed on.

5. Target insert button — PUSH ON
The steering instruments display steering
command when the target insert button is pushed
ON, and the cursor intersection will pesition over
the target location and track the target. If the
target is on the scope, set the target elevation on
the ALT/RANGE counter and touchup the
cursors over the target.
6. Scope mode - TV
a. TV reticle identifies cursor intersection.
Adjust TV display and touchup TV reticle
position over target using WRCS cursor
controls.
7. Radar display - B-WIDE
The PPI radar display must be deselected to
obtain antenna hand control operation during
track mode.

8. When target is in TV FOV, enter TDS track mode.



(WS0) WRCS Visual IP Flyover Acquisition

=

WRCS panel ALT/RANGE counter, set in target
altitude MSL.
TDS ACQ switch - WRCS
Scope mode - TV
When over IP, target insert button - PUSH ON
Target elevation must be set in the ALT/RANGE
control on the WRCS panel. When the aircraft is
directly over the IP, press the targei insert
butson. The steering instruments supply steering
— commands fo the target, and the cursors position
over and start tracking the target. If the target is
visible on the scope, the WSO may touchup the
gursoer position.
5. When target is in TV FOV, enter TDS track mode
when desired.

Lo nD

12-VIS/9-VIS IP/Target Acquisition

1. (WSO) TDS ACQ switch — 12 VIS or 9 VIS
2. (WSO) Scope mode — TV
a. TV reticle identifies pipper position.

3. (P) Position pipper on IP/target location (CALL).
The target designator pod LOS is boresighted to
the pipper. Identify IP/target area for the WSO
by pipper position. The WSO should enter TDS
track mode at the call signal. After TDS track is
established proceed to LGB release.

o 4. (WS0) When pipper is on IP/target area, enter TD3

track mode.

(WS0) TDS TRACK AND LASER FIRE

— 1. Enter track mode: action switch - HA and
RELEASE
a. TTg and To cues appear on TV display and flash
at 5 Ha.
Observe target in TV FOV and enter track
mode. Correct miner tracking errors through
movement of the anienna hand control.
2. TV field—of-view — AS DESIRED
3. Fire laser until bomb impact: action switch - FA
and RELEASE (CALL)
a. TTg and Tg symbols - NOT FLASHING

WARNING

Strict adherence to laser safety regulations must
be observed at all times during non-combat
operation. Refer to AFR 161-24 and AFM 161-32.

NOTE

If the TTg symbol flashes at 2 Hz, laser range is
not valid. If the TTg flashes at 5 Hz, transmitter
laser energy is kow. If both the T and TTg flash
at 5 Hz, system is in track but laser is mot
operating.

Laser must be fired before weapon release and continued
until bomb impact. Inform the pilot of laser fire and
commence homb run. Correct tracking errors during laser
fire through movement of the antenna hand control.
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4, After bomb impact, stop laser fire: action switch -
FA or HA and RELEASE
a. TTe and To cues flash at 5 Hz if FA selected.
TT and Tg removed if HA selected.

Observe TV scene of weapon impact. Laser fire stops and
the track mode is retained when the action switch is
pressed to FA and released. Laser fire stops and track
mode is broken when the action switch is pressed to HA
and released. Track memory is entered with WRCS IN
when LOS gimbal limits are reached; track is broken and
the laser stops firing. If TTg is flashing at 2 Hz, the
REJOVRD button must be momentarily pressed to use
laser derived slant range data. TTg and T cues flash at
5 Hz to indicate laser has stopped firing while in the track
mode.

5. To break track and enter acquisition mode; action
switch — HA and RELEASE
a. TTg and Tg cues removed from TV display.
b. TV LOS returns to acquisition mode.

NOTE

With WRCS acquisition mode selected and WRCS
QUT, the 12-VIS acquisition mode is
automatically selected when track is broken.

6. When leaving target area, LASER READY button
- PUSH OFF
a. LASER READY light - OFF

(WSO0) Coder Control Unit Check

1. TPS coder control panel - CHECK CODE 1688 (or
as required)

9. Laser code enter button - PRESS and RELEASE.

3. NO GO light ON for one-half second, then remaing
OFF.

(P) LGB RELEASE

1. Master arm switch - ARM
a. Selected station amber light - ON
9 Observe laser tracking; TTg and To cues steady
{NOT FLASHING)
3. Bomb button - PRESS and HOLD
a. WRCS tone ON until bomb release.
b. After bomb release, pullup light - ON and TONE
QFF .
c. After station is empty, amber light - OFF
4. After weapon release, bomb button — RELEASE
a. After bomb button release, pullup light - OFF
5. LOS indicator pointer — IN LIMITS :
Maintain target in TDS ped FOV until weapen
impact.

WRCS Automatic Release Mode

Press and hold the bomb button after laser fire is
confirmed and initiate delivery maneuver. (Various
delivery maneuvers are described in section L) Maintain
a course through the target (or upwind aimpoint) until
weapon release. TT cue moves toward To as weapon
release point approaches. Weapon release occurs when TT
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G reaches Tg, the optical sight range bar is at
approximately 3 o’cleck position, and the pullup light
illuminates. After release, release the bomb button and
maintain the target in TDS pod FOV until weapon impact.

ROR Automatic Release Mode

Confirm laser fire: TTg and Tg cues not flashing. If the
WRCS is integrated with the ROR mode, TTe moves
toward Tq as in the WRCS auto release; however, weapon
release will not occur at Tg, If WRCS is OUT, TTg remains
stationary above To. As release slant range is approached,
press and hold bomb button, and maintain a course
through the target (or upwind aimpoint) while in level
flight. Weapon release occurs wher the slant range
indicator displays the preset slant range (or any slant
range less than the preset slant range), if the bomb button
is pressed. After release, release the bomb button and
maintain target in TDS pod FOV until weapon impact.

(WSO) BEFORE LANDING

(WS0) TDS Pod Stowed

1. TDS POWER ON light - ON
2. TDS STOW light - ON

i CAUTION :

TDS POWER ON is required to maintain pod
stowed position. The pod should be stowed before
landing to prevent FOD damage to the optical
glass dome during the landing roll.

e

(WSG) BEFORE ENGINE SHUT DOWN
(WSO0) TDS Turn—off

1. TDS POWER ON button - PUSH QFF
a. All TD panel lights - OFF

NOTE

When the illuminated POWER ON button is
pressed, power remains ON to automatically
complete the pod stow sequence if not previously
accomplished.

TDS INFLIGHT TROUBLE GUIDE
MALFUNCTION FOLLOWED BY POSSIBLE SOLUTIONS

1. Pod does not unstow with no MALF in BIT 1.

2. No control of pod in track mode.

3. Slant Range Indicator (SRI) displays wrong range.

4. Cannot select WRCS IN.

5. With WRCS IN, pod slews in opposite direction of

I slew commands from cursor control.

2.92

1a. Reset all TGT DESIG PWR circuit breakers.

1b. Use INS OUT mode. _

Ic. Select 9-VIS mode. Press the lighted STOW button,
in attempt to unstow the pod. Report malfunction aftér
landing even if this procedure corrects the situation.

2a. Check TGT ALT setting on WRCS panel. If TGT . _
ALT is above aircraft altitude, track mode not possible
with WRCS IN,

2b. Try WRCS QUT.

2c. Try INS OUT.

2d. Check radar display is cut of PPL

3a. Check BIT 4; ohserve readout (021 +002) closely
for fluctuations.

3b. Adjust TGT ALT to see if adjustment affects
readout.

3c. Use INS OUT if 8b adjustment produces a large
jump in slant range readout.

3d. Check slant range indicator not in SET mode.

4a. (P) Check: delivery mode knob is in TGT FIND or
DIRECT. :
4b. Check: weapon delivery panel target find switch is
in NORM,

4c. Check: INS OUT light must be off,

Sa. Turn pod off and operate cursor controls to

determine which direction each cursor moves. Press
reset button on cursor control panel if necessary.

CONTINUED
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TDS INFLIGHT TROUBLE GUIDE (CONT)
MALFUNCTION FOLLOWED BY POSSIBLE SOLUTIONS (CONT)

6. With WRCS IN, wrong steering information
supplied.

7. With WRCS IN, pod dees not track target after
FREEZE or TARGET INSERT.

8. No TV display on scope.

9. No release in WRCS autematic mede.
10. No release in ROR mode.

11. Laser does not fire.

12, Cénnot enter track.

13, Cannot break track.

14. Cannot clear memory track.

15. TT; flashing 2 Hz.
16. TTg flashing 5 Hz.
17. TTg and Tq flashing & Hez.

18. TT: and Tg steady.

19. TTg and Tg removed.

Ba. (P, WS0) Check: NAV COMP selected in both
cockpits.
6b. Check: compass control switch is in PRIMARY.

7a. Check: TD panel ACQ switch is in WRCS.
7h. (P} Check: delivery mode knob is in DIRECT or
TGT FIND..

7c. Check: TGT ALT setting on WRCS panel must be

below aircraft altitude.

8a. Check: pod STOW light must be off.

8b. (P) Check: scope display switch is in TV.
8c. Check: ASQ-153 light is ON.

8d. Check: scope mode knob is in TV.

9a. (P) Check: delivery mode selector is in TGT FIND.

gb. (P} Check: weapon selector knob is in BOMBS.
9c. (P) Check: SRI mode knob is in WRCS.

10a. (P) Check: SRI moede knob is in ROR. .
10b. (P) Check: delivery mode knob is in TGT FIND.
10c. (P) Check: weapon select knob is in BOMBS.

1la. Check: LASER READY light is on.
11h. Check: TDS is in track mode, action switch FA.
11c. Check: radar display not in PPL

11d. (P) Cycle landing gear to reset nose wheel switch.

12a. Select a radar mode and check hand control
operation in FA. :
12h. (P} Pod could be stuck in a gimbal limit; check
LOS pointer indication.

12c. Check radar display is out of PPL

i3a. Run pod into a gimbal limit. Then select WRCS
QUT to place TDS in correct acquisition mode.

13b. Check that half action is selected {not full action).

14a. (P) Position delivery mode knaob to OFF (or to any

position other than DIRECT or TGT FIND).

14b. Press WRCS OUT button: WRCS QUT light goes

out.

14c. Cycle target find switch on weapon delivery panel

to HOLD, then back to NORM.

15a. Laser fired. Laser range not accepted.

16a. Attempted laser fire. No or low laser energy.
17a. Track mode selected. Laser fire not attempbéd.

18a. Laser operation normal. Laser fired and laser
range accepted.

19a. Acquisition mode selected or memory mode
entered.
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BOMBS & SUU-20 DISPENSER

INFLIGHT

NOTE

® There is no cockpit indication to determine that
all bombs have been released from SUU-20
bomb/rocket dispenser. The intervalometers
within the SUU-20 cannot be rehomed inflight
for an attempt to release a hung bomb. Do not use
an interval setting of less than 0.20 second when
using the SUTU-20,

® With the BRU-5/A rack on centerline, the
following release procedures may be used to
release the M118 or MK 84 GP bomb from the CL
station. Without the BRU-5/A, the DCU-94/A
procedures may be used.

DIRECY DELIVERY MODE
Bomb Release - Armed

Sight mode knob - A/G
Reticle depression knob -~ SET
Delivery mode knob - DIRECT
Weapon select - BOMBS
AWRU - SET
a. Interval controls - SET
b. Quantity knob — SET
6, Nose/tail arm switch ~ ON (as required)
7. Station select - LOADED STATION(S)
a. Green light(s) - ON
8. Master arm switch - ARM
a. Head-up ARM light - ON
b. Station ARM light(s) - ON

FUP b

NOTE

With the weapon select knob in BOMES, the
station ARM (amber) light illuminates only if the
nose/tail arm switch is in one of the ON (armed)
positions.

9. Bemb button — PRESS
a, Pullup light - ON
b. When station is empty, station ARM light - OFF

Emergency Bomb Release — Armed

1. AWRU Quantity knob — C or 8
2-94
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i CAUTION 3

When selecting either C or S, observe minimum
release interval between bombs released from the
same aircraft station.

2. Repeat steps 5 thru 9; hold bomb button pressed 4
seconds,

I all bombs do not release:

3. Weapon select knob - RKTS & DISP
4. Weapon select knob - BOMBS
5. Bemb button - PRESS (hold 4 seconds)

DIVE TOSS/DIVE LAYDOWN
Befare Bomb Run

1. Sight mode knob - A/G
The sight reticle is electrically caged to the radar
boresight line and is drift stabilized.
Delivery mode knob — DIVE TOSS or DIVE LAY
HSI mode switches — NAV COMP
If the HSI indications are to be used, the NAV
COMP position must be selected,
{W80) INS mode selector knob - NAV
{WS0) Radar mode - AIR-GRD
(WS0) Radar range - AL 5 or AI 10
(WSO} Radar power - OPR
B-sweep, acguisition symbol, and el strobe
centered on scope.
8. (WS0) Antenna stab switch — NOR
9. (WSO} WRCS drag coefficient counter - SET (DIVE
TOSS only)
10.(WS50) WRCS release range counter — SET (DIVE
LAY only}
a. Range switch — NORM or > 100
11.(WS0) WRCS release advance — SET (if required)
12, Weapon select knob — BOMBS
13. AWRU - SET
a. Interval controls - SET
b, Quantity knob - SET
14. Nose/tail arm switch — ON (as required)
15. Station select —- LOADED STATION(S)
a. Green light(s) - ON
16. Master arm switch -~ ARM
4. Head-up ARM light - ON
b. Station ARM light{g) - ON

Lo
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NOTE

@ With the weapon select in BOMBS, the station
ARM (amber} light illuminates only if the
nose/tail arm switch is in one of the ON (armed)
positions.

@ The optical sight and the radar antenna are drift
stabilized. Additional upwind correction must be
made for the wind effect on the high drag bombs,
Wind correction is not required for the low drag
bombs (M117 ete.).

Bomb Run

During the initial dive toward the target area, the W50
reduces the receiver gain to obtain a single return, presses
the action switch to Half Action, places the range strobe
in the center of the return, and then presses the action
gwitch to Full Action and releases. After lockon, the pilot
places the pipper on target, presses and holds the bomb
release button, and initiates the desired delivery
maneuver, After the bomb is automatically released, the
pullup light will illuminate and will go out when the homb
button is released. The station ARM light will go out when
the station is empty.

1. {WS0Q) Receiver gain - MINIMUM
2. (WSO} Lock on target (CALL)
3. Bomb release butten - PRESS AND HOLD
a. After bomb release, pullup light — ON
b. After station is empty, station ARM light - OFF

LAYROWN
Before Bomb Run

‘Bight mode knob - A/G
Delivery mode knob - LAYDOWN
Reticle depression knob - SET (if required)
Set the IP-to-target sight setting.
HSI mode switches - NAV COMP
If the HSI steering information is to be used, the
NAV COMP position must be selected.
(WS0) INS mode selector knob - NAV
(WS0) WRCS target range counter — SET
Set the distance from IP to target.
7. (WSO) WRCS release range counter - SET
a. Range switch - NORM or X100
8 (WSO} WRCS release advance counter — SET (if
required)
9. Weapon select knob ~ BOMBS
10. AWRU - SET
a. Interval controls — SET
b. Quantity knob - SET .
11. Nose/tail arm switch — ON {(as required)
12. Station select - LOADED STATION(S)
a. Green light(s) - ON
13. Master arm switch - ARM
a. Head-up ARM light - ON .
b. Station ARM light(s} - ON

NOTE

With the weapon select knob in BOMBS, the
station ARM (amber) light illuminates only if the

Ll S
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nose/tail arm switch is in one of the ON (armed)
positions.

Bomb Run

Approach the target at the preplanned release altitude

" and airspeed, When the aircraft is directly over the IP, or

when the pipper is on target, press and hold the bomb
release button, Maintain a constant airspeed, altitude, and
course until the bomb is automatically released. The
putlup light will illuminate to indicate bomb release and
will go out when the bomb button is released. Wind
corrections for the bomb must be applied prior to pressing
the bomb button.

1. Bomb release button ~ PRESS and HOLD
a. At bomb release, pullup light - ON '
b. When a station is empty, station ARM light - OFF

OFFSET BOMB/TARGET FIND
Before P

1. Sight mode knob - A/G
The optical sight reticle is electrically caged to
the RBL and to ¢ in azimuth. The roll tabs
display sircraft attitude until target insert, then
steering commands to the target.
2. Delivery mode knob — OFFSET BOMB or TGT
3. Navigation mode selector knob - NAV COMP
4. HSI mode switches - NAV COMP
If the HSI indications are to be used, the NAV
COMP position must be selected.
5. (WS0) INS mode selector knob - NAV
8. (WS0) Navigation mode selector switch - NAV
COMP
7. (WS0) Weapon delivery panel - SET
a. Activate switch - NORM
b. Target find switch - NORM
¢. Range switch - AS REQUIRED

NOTE

The position of the range switch will affect the
value placed in the release RANGE readout:
times 10 (NORM), or times 100.

8. (WS0O) WRCS input counters ~ SET
a. Target distance N/3 - 100-foot increments.
b. Target distance E/W - 100-foot increments.
¢. IP altitude MSL — 100—foot increments.
d. Release range — 10-foot or 100-foot increments
(OFFSET BOMB)
e. Release advance — Milliseconds (OFFSET BOMB,
if required)
9. Weapon select knob - BOMEBS (OFFSET BOMB)

NOTE

The ADI will not provide steering if the weapon
select knob is on ARM.

10. AWRU - SET .
a. Interval controls — SET
b. Quantity knob — SET
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11. Nose/tail arm switch — ON (as required)
12.8tation select — LOADED STATION(S)
a. Green light{s) - ON
13. Master arm switch - ARM
a. Head-up ARM light - ON
b. Station ARM light(s) - ON

NOTE

With the weapon select in BOMBS, the station
ARM (amber) light illuminates only if the
nose/tail arm switch is in one of the ON (armed)
positions.

Bomb Run - Offset Radar IP

{WS0) Radar power - OPR

(WS0) Radar mode - MAP-PPI
(WS5S0) Antenna stab switch —- NOR
(WSQ) Cursor intensity ~ ADJUST
(WS0) Antenna elevation - ADJUST
{WB0) Scan switch - WIDE .

(W30} Radar range - AI 10 or Al 25

PO Lo b0 e

cursor over RIP

NOTE

Do net position the range cursor below zerg range.
This can cause the cursor and the along track
control to become 180° out of phase; i.e., forward
knob motion {increasing range) produces
downward curser motion (decreasing range).
Range steering information would be in error by
180°. If this condition occurs, push the reset
button and roll the knob/cursor out to the desired
range.

9. (WS0) Operate cross track cursor to position offset

cursor over RIP.
10.(WSQ) Freeze button - PUSH ON

NOTE

The along track eursor must be moved first to
initiate cursor control. Position the intersection
of the cursors over the RIP and then push the
freeze button ON; the cursors begin tracking the
RIP. The cursors can be moved to touchup the
intersection location over the RIP after the freeze

NOTE

The roll tabs rotate as the target is passed, and
the BDHI and HSI distance-to-target counters
will approach zero and then start increasing in
valye.

(WSQ) Operate along track cursor to position range

Bomb Run - Visual IP Flyover

L (W3S0) When over IP, freeze button and target

insert button - PUSH ON

When the aircraft is directly over the IP, the
freeze button and the target insert button are
pushed ON simultaneocusly. The steering
instruments supply steering commands to the
target, and the cursors start tracking the target.
If the target is visible on the scope, the WSO may
touchup the cursors when the target elevation is
set in the ALT RANGE control.

2. Bomb release button - PRESS and HOLD (OFFSET

BOMB}
a. At bomb release, pullup light - ON
'b. When a station is empty, station ARM light - OFF

When the aircraft is on course to the target and
at the preplanned release altitude and true
airspeed, press and hold the bomb release
button until bomb release occurs, indicated by
the illumination of the pullup light.

NOTE

The roll tabs rotate as the target is passed, and
the BDHI and HSI distance-to-target counters
will approach zero and then start increasing in
value.

LABS/OFFSET BOMB/TARGET FIND

After Takeoff

" 1. Sight mode knob - A/G )

The optical sight reticle is electrically caged to
the RBL and to 0° azimuth. The roll tabs display
aircraft attitude until target insert, then steering
commands to the target. Co

button is pushed on.

11.(WS0) Target insert button - PUSK ON

The steering instruments display steering
commands when the target insert button is
pushed ON, and the cursor intersection will
position over the target location and track the
target. If the target is on the scope, set the target
efevation on the ALT RANGE counter and
touchup the cursors over the target.

12. Bomb release button - PRESS and HOLD (OFFSET
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BOMB;
a. At bomb release, pullup light - ON
b. When a station is empty, station ARM light - OFF

When the aircraft is on course to the target and
at the preplanned release altitude and
airspeed, press and hold the bomb release
button until the bomb is released, as indicated
by illumination of the pullup light. .

Delivery mode knob - OFFSET BOMB or TGT

FIND

(WS0) Target find switch — HOLD
Select HOLD on the weapon delivery panel.

Navigation mode knob - NAV COMP

HSI mode switches - NAV.COMP
If the HSI indications are to be used, the NAV
COMP position must be selected.

(WS0) INS mode knob - NAV

(WS0) Navigation mode selector switch - NAV

COMP

8. (WB80) WRCS input counters — SET

a. Target distance N/8 ~ 100-foot increments

b. Target distance E/W — 100-foot increments

¢. IP altitude MSL - 100-foot increments

d. Release range — 10-foot or 100-foot increments
(OFFSET BOMB)

e. Release range - LABS pullup range, 10-foot or
100-foot increments

G o N
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NOTE NOTE
The x 100 factor is celected through the range The along track cursor must be moved first to
switch on the weapon delivery panel. initiate cursor control. Position the intersection
of the cursors over the RIP and then push the
YT freeze button ON; the cursors begin tracking the
£ ﬂ‘egzsz‘?rgg;’ance Milliseconds (OFFSET BOMB, RIP. The cursors can be moved to touchup the
9. Weapon select knob - BOMBS (OFFSET BOMB) intersection location over the RIP after the freeze
' 3 button is pushed on.
NOTE
The ADI will not provide steering if the weapon 4. (W80} Target insert button - PUSH ON
select knob is on AGM-45, The steering instruments display steering

commands when the target insert button is

pushed ON, and the cursor intersection will

position over the target location and track the

: target. If the target is on the scope, set the target

1 leQur;nt{’{,y knob " tSET ON ired) elevation on the ALT RANGE counter and
-Nose/tail arm switeh - {as requir touchup the cursors over the target.

12.8tation select - LOADED STATION(S). 5. Bomb release button — PRESS and HOLD (OFFSET
a. Green light(s) - ON

10. AWRU - SET
a. Interval controls — SET

. BOMB)
13. Master arm switch - ARM a. At homb release, pullup light - ON
a. Head-up ARM light — ON b. When a station is empty, station ARM light - OFF
b. Station ARM light(s) - ON When the aircraft is on course to the target and
NOTE at the preplanned release altitude and
) ) . airspeed, press and hold the bomb release
With the weapon select in BOMBS, the station button until the bomb is released, as indicated
ARM (amber) light illuminates only if the by illumination of the pullup light.
nose/tail arm switch is in one of the ON {armed} -
posgitions.
14.(WS0) Dual timers — SET NOTE .
a. Pullup timer - T The roll tabs rotate as the target is passed, and
b. Release timer — Ty the BDHI and HSI distance-to-target counters
15.(WSO) Release gyro — SET will approach zero and then start increasing in
a. Low angle (LOFT) - DEG value.

Before Bomb Run
Bomb Run - Visual tP Flyover

1. (WSO) Radar power — OPR

2. (WS0) Rad ode - MAFP PPI

3. EWSO; A?,tgﬁr?; stab switch — NOR 1. gWSO) When over IP, freeze button and target
4, (W80) Curser intensity - ADJUST insert button - PUSH ON

5. (WS0) Antenna elevation - ADJUST When the aircraft is directly over the IP, the
6. (WSO) Scan switch - WIDE freeze button and the target insert button are
7. {WSQ) Radar range — Al 10 or Al 25 pushed ON simultaneously. The steering

instruments supply steering commands to the
target, and the cursors start tracking the target.
Bomb Run - Offset Radar IP If the target is visible on the scope, the WSO may
touchup the cursors when the target elevation is
set in the ALT RANGE control.
2. Bomb release button - PRESS and HOLD (OFFSET
BOMB)
NOTE a. At bomb release, pullup light - ON
b. When a station is empty, station ARM light - OFF
When the aircraft is on course to the target and
at the preplanned release altitude and true
airspeed, press and hold the bomb release
button until bomb release oceurs, indicated by
the illumination of the pullup light.

1. (W80 Operate along track control to position range
cursor over RIP.

Do not position the range cursor below zero range.
This can cause the cursor and the along track
control to become 180° out of phase i.e., forward
knob motion (increasing range) produces
downward cursor motion {(decreasing range).
Range steering information would be in error by
180°. If this condition occurs, push the reset
button and roll the knob/ cursor out to the

desired range. NOTE
: The roll tabs rotate as the target is passed, and
2. (WSO0) Operate eross track control to position offset the BDHI and HSI distance-to—target counters
cursor over RIP. will approach zero and then start increasing in
3. (WBO0) Freeze bution - PUSH ON value,
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Bomb Run LABS/TGT Find

1. Delivery mode knob (LABS) - AS REQUIRED
Select the planned delivery mode.

NOTE

With the target find switch on HOLD, the
delivery mode selector may be positioned to any
LABS mode without losing WRCS function.

(WSO0) Aleng track and cross track controls — AS
REQUIRED (Visual or Radar IP)

(WS0) Freeze button — PUSH ON

(WSO} Target insert button — PUSH ON

Fiopw o

instruments have transitioned to target.

o

Bomb button - PRESS and HOLD

LOFT BOMBING
Before Bomb Run
1. (WS0) Activate switch — NORMAL

When the WRCS is not used with the LABS
modes, the target find switch and/or the activate
switch on the weapons delivery panel must be

positioned to NOEMAL.
(WS0) Low angle knob - SET
(WSQ0) Pullup timer — SET
(WS0) Release timer - SET ZERO
Delivery mode knob - LOFT
Weapon select knob - BOMBS
AWRU - SET
a. Interval controls — SET
b. Quantity knob - SET
8. Nose/tail arm switeh — ON (as required)
9. Station select button(s) — PRESS
a. Green light(s) - ON
10. Master arm switch - ARM
a. Head-up ARM light - ON
b. Station ARM light(s) - ON

O O LoD

(WEBQ) After target insert, activate switch — ON
Select the ON position only after steering

At warning tone (Ty start) - INITIATE PULLUP

At P

1. Bomb button — PRESS and HOLD
The bomb button must be energized until the
final bomb is released.

2. At pullup point - INITIATE PULLUP

Loft Bomb Delivery

Approach the TP at the preplanned altitude and true
airspeed. When over the IP, press and held the bomb
button energized until the final bomb is released. When
the bomb button is pressed, the pullup light will
illuminate, the pullup timer will begin, and the ADI
pointers will center. Upon completion of the pullup timer,
the pullup light and the reticle light will go out and the
horizontal pointer will begin programming a 4-G pullup.
This is the signal to the pilot to begin rotation inte the
pullup maneuver by flying the ADI pointers (4-G pullup)
or the accelerometer. Since the sight reticle is pitch
stabilized, it will not be in view above loft angles of 20°.
When the aircraft attitude is at the preselected release
angle, the pullup light and the reticle light illurninate, and
the bombs will begin releasing in a ripple sequence. After
the final bomb is released, the bomb button is released and
the pilot initiates a wingover escape maneuver to achieve
a 120" turn while diving toward minimum escape altitude.
When the bomb button is released, a pullup light will go
out and the horizontal pointer will move out of view,

After Escape Maneuver

1. Master arm switch - SAFE

2. Station select (5) - OFF

3. Delivery mode knob - OFF
Placing the delivery mode selector knob to OFF
removes power from the bombing timers.

SUU-20 BOMB DISPENSER (DCU-94/A)

PREFLIGHT
BEFORE EXTERIOR INSPECTION

1. AFTOQ 781 entries:
a. Bomb rack ejector cartridges — REMOVED
Check that cartridges are not installed in the
Aero 27/A, BRU—SA, or MAU—12 bomb rack
supporting dispenser.
b. SUU—20 ejector cartridges —INSTALLED
2. Weapon select knob —BOMBS
3. Reject switch —NORM
4. Generator switches — OFF
5. DCU—94 (A control monitor:
a. Station select switches (5) — OFF (AFT}
b. Option selector switch — OFF
c. Control arm — Q8

2.98 Change 9

d. Master release lock switch — OFF (AFT), COVER
DOWN

e. Station select switch guard — INSTALLED

WARNING

If jettisonable stores or a centerline tank are car-
ried, the DCTU—94 /A plastic station select switeh
guard must be installed to prevent inadvertent
release

6. Multiple weapons control panel.
a. Delivery mode selector knoh — QFF
b. Nuclear push to jett button — CHECK
Check to insure the buiton is not stuck in the
energized position.
7. (WS0) Nuci store consent switch — SAFE



EXTERIOR INSPECTION

1, Normal exterior preflight inspection — ACCOMPLISH
2. Aero 27/BRU—5A preflight:
a., Ground safety pin — REMOVED
b. Access panels — SECURE
c. Ejector feet —DOWN
. Check that ejector feet are within 1/8” of dispens-

eY,
d. Sway braces —SECURE
8. MAU-12 BjA (—12C/A) preflight:
a. Inflight safety lockout pin — REMOVED
b. Inflight safety lock indicator -— LOCKED
¢. Hook latch linkage indicator —RED SHAFT NOT
VISIBLE
d. Ground safety pins — REMOVED
The ground safety pins may remain installed or be
removed depending on command policy.
e. Ejector feet — DOWN
Check that ejector feet are within 1/8” of dispen-
BET.
f. Sway braces — SECURE
4, SUTU—20 preflight:
a. Red—flagged circuit disconnect safety spring —IN-
STALLED
. Red—flagged ejector gun safety pins (8) — IN-
STALLED
Dispenser — CHECK SECURE, FREE OF DAMAGE
Practice bomb installation — SECURE
ME~—106 safety clips —REMOVED
BDU—3$3B/B safety pins/clips —REMQVED
BDU—33D/B safety blocks — REMOVED.
. Bomb intervalometer — SALVO/SAFE
SMU~T5 selector switch — GfA

o

~ER e A

POWER ON CHECKS

1, External power — APPLY

2 Generator switches —EXT ON

3. (WSO0) Inst grd pwr switch — TEST

4, Pull up light — OFF, PRESS TO TEST

5. Wing station unlocked lights (loaded stations}) — OFF
If the inflight safety lockout pin is installed in any
wing station, the corresponding unlocked light re-
mains on continuously whether or not the station
is lnaded.

6, DOU—94/A lamp test button —DEPRESS, ALL UN-

LOCKED AND WARN LIGHTS ON

The lamp test buiton is depressed to verify the con-
dition of the unlocked and warn light bulbs, If any
unlocked or warn light fails to come on when the
lamp test button is depressed, replace the bulb.

NOTE

If any station select switch is on (forward) when
the DOU—94/A option select switch is placed in
SAFE position, the wan light for that station
A comes oh and remains on until the option seiect
! switch is placed in OFF position.

7. DOCU—94/A option select switch —SAFE
8. DCU—94/A warn light — OFF
9, DCU—94/A bomb test button —DEPRESS, LOADED
STATION WARN LIGHT ON
The warn light for each loaded station comes on
and remains on while the bomb test button is

TO 1¥-4E-34-1-1

depressed to indicate bomb/aircraft electrical
continuity.
10.DCU—34/A option select switch —OFF

BEFORE TAKEOQFF

1, Engine start — COMPLETE
2. Normal before takeoff system checks — COMPLETE
Complete engine start, taxi, and system checks in
accordance with the appropriate flight fweapons
delivery checklists.
3, 3UU—20 dispenser:
Signal the crew chief to remove the circuit dis-
connect spring and ejector gun safety pins from
the SUU—20 dispenser.
a. Red—flagged circuit disconnect spring — REMOVED
b. Red—flagpged ejector gun safety pins (6) — RE-
MOVED
¢. Bomb intervalometer — ARM (BOMBS SINGLE)

INFLIGHT
PRIOR TO BOMB RUN

(WS0) Armament and sp! wpns elrcuit breakers —IN
DCU—94/A option select switch — OFF
Delivery systems cheek — COMPLETED
Optical sight — A/G, MILS SET
Tail hook — UP
Delivery mode selector knob — SET AS REQUIRED
Weapons selector knob — BOMBS
Reject switch — NORM
{WS0) Bombing timers — SET
10.(WS0) WRCS confrol panel — SET
11.(WS;)) Weapon delivery panel (non—integrated mis-
sion):
8, Activate switch — NORM
b. Tgt find switch — NORM
¢. Range switch — NORM or X100
12.(WS0) Weapon delivery panel (WRCS/LABS inte-
“grated delivery):
a, Activate switch —NORM
b, Tgt find switch — HOLD (OUTBOARD)
c. Range switch —NORM or X 100

000 I 5 b

ON RANGE

1. DCU—94 /A option selector switch — SAFE

2, DCU—94/A station select switch — ON (FORWARD),
SELECTED WARN LIGHT ON

3. (WS0) Nucl store consent switch — REL/ARM, SE-
LECTED WARN LIGHT OFF

4. DCU—94/A control arm — 5 ARM

5. DCU—84 /A option selector switch — BOMB GRD or
BOMB AIR

6. Applicable DCU--94 {A wam light — FLASHING,
THEN OFF

7. DCU—94/A master release lock switch — ON (FOR-
WARD)

8. Selected station uniocked light — ON
9. Cockpit mirrors —TURNED AWAY
10.Helmet visor — AS REQUIRED
11.Delivery — EXECUTE

AFTER LAST BOMB RUN
1. Optical sight — AfA

Change 9 2-98A
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i CAUTION 4

The sight should be caged (STBY or CAGE) for
take—off and landing to preveni damage fo the
mirror drive assembly.

arare

2. DCU—94[A conirol monitor:
a. Option selector switch —SAFE
b. Applicable warn light — FLASHING, THEN OFF
¢. Control Arm — 08

2988 Change 9

d. Option selector switch — OFF

e. Station select switches — OFF (AFT)

f. Master release lock switch — OFF (AFT)
3. (WS0) Nucl store congent switch — SAFE
4, Delivery mode selector knob — OFF

AFTER LANDING

1. Red—flagged circuit disconnect spring — INSTALLED

2. Red—flagged ejector gun safety pins (6) — IN-
STALLED (LOADED STATIONS)

3. Bomb intervalometer — SAFE

I
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BOMBS - SUU-21/A (MODIFIED)

1. (P-WS0)All DCU—-94/A and consent switches —
OFF/SAFE
2. Sight mode knob — A/G
3. Reticle depression knob — SET
4, Delivery mode knob — DIRECT
5. Weapon selector knob — BOMBS
6. AWRU — SET
a. Interval controls — (not applicable)
b. Quantity knob —1
7. Station select button(s) — PRESS
a. Green light(s) — ON
8 Master arm switch — ARM
a. Head—up ARMlight — ON
b. Station ARM light(s) — OFF
9. Nose/ftail arm switch — NOSE & TAIL
a Station ARM light{s) — ON (doors open)
10. Bomb button — PRESS

To Close Doors

1. Nose/isil arm switeh — NOSE
a. Station ARM light(s) — OFF (doors closed)

STRAFE - SUU-16/A, -23/A, AND M61A1 NOSE
GUN

1. Sight mode knob - A/G
2. Delivery mode knob - OFF or DIRECT
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3. Reticle depression knob - SET
4. (Nose Gun) Rate switch - HIGH/LOW
5. (Nose Gun) Rounds counter - SET
6. Station select button(s) - PRESS
a. Green light(si ~ ON
7. Weapon selector knob - NOT IN TV or ARM (unless
CAGE is selected)
8. (SUU-16/23) Gun clear switch - NONCLEAR or
AUTOCLEAR
9. Guns/missile switch - GUNS
a. Head—up GUN light - ON
10. Master arm switch - ARM
a. Head-up GUN light - {gun pods) OFF, (nose gun)
ON
b. Head-up ARM light - ON
¢. Station ARM lighti{s] - ON
11. Trigger — SQUEEZE
a. (Nose gun} Zero rounds remaining, station ARM
light - OFF
b. {Nose gun’ Head-up GUN light - OFF

RANGE DEPARTURE

Sight mode knob - STBY or CAGE
Delivery mode knob - OFF

Station select - OFF

Master arm switch — SAFE

Ll
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A/A 37U-15 TOW TARGET SYSTEM (MODIFIED)

PREFLIGHT

INTERIOR INSPECTION

To reduce rolling tendencies immediately after takeoff,
the following aileron trim positions are recommended.
Trim settings are the same with or without centerline

tank.

1. Aircraft trim - SET

a. Dart system on station 1, station 9 empty: 2.5

inches left aileron down (trim 2.5 seconds to right
of neutral), 1.5 inches right rudder {trim 1.5
seconds to right of neutral).

. Dart system on station 1, external fuel tank on

station 9: 3.5 inches right aileron down (trim 3.5
seconds to left of neutral), 1.0 inch left rudder
{trim 1.0 seconds to left of neutral).

PRE-TAKEOFF

With the aircraft on a known runway heading:

1. Compass controller - DG

NOTE

INFLIGHT
TARGET DEPLOYMENT

1. Establish 200-220 knots deployment speed, straight
and level 1G flight.
Delivery mode knob — DIRECT
Weapon select - A
Station select — LO
a. LO green light - ON
5. Nose/tail arm switch — SAFE
6. Master arm switch - ARM
a. Head-up ARM light - ON
b. Station ARM light - ON
7. Bomb button — PRESSED
Pressing the bomb button once deploys the target.

Ll e

WARNING

Do not attempt to deploy a damaged dart target.
Motion of the damaged target after release is
unpredictable. Possible contact with the aircraft
could be hazardous.

8. Master arm switch - SAFE
a. ARM lights - OFF

The tow target system, carried on the left
outboard wing station, may induce 20° to 30°
errors in the remote compass transmitter. Due to
this effect, the DG mode on the compass

CABLE CUT

controller should be selected.

TAKEOFF

NOTE

With the A/A 37U-15 target system and stowed
dart aboard, a crosswind component of 15 knots
should be regarded as maximum for takeoff and
landing operations,

Initiate a slow pitch rotation at 140 KIAS to obtain 5° pitch
attitude indicated on the ADI for liftoff at 180 to 160 KIAS.
Decrease thrust after gear and flap retraction to ensure
that 275 KIAS is not exceeded.

NOTE

Refer to TO 1F-4E-1 External Store Limitations
for A/A 37TU-15 Tow Target System inflight
limitations.

2-106
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1. Master arm switch - ARM
a. Head—up ARM light - ON
b. Station ARM light — ON

2. Tow cable — CUT
a, Noseftail arm switch - NOSE

3. Chase plane, acknowledge cable cut.
Emergency Cut

1. If cable does not cut, nose/tail arm switch - NOSE
and TAIL or TAIL
2. Chase plane, acknowledge cable cut.

LANDING WITH STOWED TARGET (DAMAGED OR
UNDAMAGED)

1. Flaps/slat switch — OQUT and DOWN
2. Angle of attack — 17 to 18 UNITS
(With wing tank use less than 17 units),



All data on pages 2—106A thra 2—1068 deleted.

3. Touch down beyond barrier cables if possible.

§ cauTioN 3

Rolling over apbroach end barricer cables upon
lunding with u stowed dart usually results in

TO 1F-4E-34-1-1

cablesdart contact and damage to the dart and/or
cable.

A/A 37U-33 AERIAL GUNNERY TARGET SYSTEM

PREFLIGHT

INTERIOR INSPECTION
Before Electrical Power
1. Arm nosetail switch — SAFE
NOTE

Checlk arm nose;tail switeh is in SAFE belore
applving electrical power to the airerafl,

Gunnery Target Control Panel

NOTE

The following check can be performed using eithey
ground pawer or 28vde aireralt power.

1. PWR switelh — ON
g. Panel lighis — ON
b, INNER and QUTER window — 88 FOR 3 SEC
THEN 00 (lights blink if no RF energy is received}
2. Scoring field — SET AS REQUIRED
3. Altitude selector — SE'T AS REQUIRED
4. Resel hutton -~ PRESS
a4, INNER and QUITER windows -+ 83 FOR 3 SkC
THEN 00 (lights blink if no RE unergy is receleod).
5. PWR switch - OFF

BEFORE TAKEOFF

To reduce rolling tendeneies immediately after takeoft, the
following aileron trim setiings arc recommended. Frim set-
fings arc the same with or without cenlerline tank. The lol-
lowing trim setiiugs are based upon Low set on stalion 3and
Target Set on station 8.

1. Ajrcraft vim — SET
a. With station T empty:
(1) 2 inehes righi ailevon down (brim 2 see lefl ot
neltrat)
£ 1 inch lefl rudder (trim 1 see te lefl of nealral)
b, With external fuel tank oy station 1:
{13 5 inches right allevon up (irint b sec righl of
neulral)
i 2) 1 inch right rudder {trim 1 sec Lo vight of
neutral)

INFLIGHT
TARGET DEPLOYMENT

1. PWR switch — ON

2. Reset button — PRESS

3. INNER and OUTER windows — 00

4. Establish 200 to 250 KCAS deplovment speed

3
$ CAUTION |

Landing gear atd speed brakes must be relracted
during target deplovment.

. Delivery mode knob — DIRECT
. Weapon seleel knob -— BOMBS
AWRU iy knob — 1

L Arm nosetail swicech — SAFE

oo~ [a P aE |

NOTE

If the arm nose/tail switch is not in SAFE when
the master arm switeh is pluced 1o ARM, the tow
cabile velease mechanisin will actuate,

9 Sation select butlon — HL
a. Rl green light = ON {check all other sta sel Yighes
OFF)

10, Master arm swileh -- ARAL
a. Head-up ARM light — ON
b, ARMIight — ON

11. Bomb button - PRESS

12, Masler arm switch — SAVE
a. Head—up ARM light — OFF
h, Bl ARMIiight  OFF

13, Ri Station select — OFL
g, Bloreenlight — OFF

NORMAL CABLE RELEASE

1. Bstablish 230 to 250 KCAS ac 800 to LODO feet
AGL il release 15 over planned recovery area,
Telivery mode knob — DIRECTY

. Weapon select knob — BOMBS

LAWRLU Gty koob —1
. Arm nose tail switeh

SAFE
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NOTE

If the arm nose tait swilch is noi in SAFE when
the nuster arm switeh is placed to ARM. the tow
cable release mechanism will actuaie.

6. Station select bulton — RO
a. RO green light — ON (cheek all other sta sel lights
OFF)
7. Master arim switch — ARM
a. Head—up ARM light ~ ON
b, RO ARM light — ON
8 Bomb button — PRESS AND [IOLD 3 SEC
Hold bomb button pressed until afler cable release,
approximately 3 seconds.
9, Master arm swilch — SATFE
a. Head—up AR light — OFF
b. Rt ARM Light - OFF

BACKUP CABLE RELEASE
LI canle does not release, return master are swileh to
ARM and arm nosestail switel o NOSE & TAIL. or
NOSE, or TAILL.
NOTE

Use of arm nose, tail switch will setivate both cable
release mechanism i Ewo are instalied.

2. Master arm switch - SAFE

A/A 37U-36 AERIAL GUNNERY TARGET SYSTEM

PREFLIGHT

INTERIOR INSPECTION
Control/Display Unit

Refer to TO 1-1M-34 for a description of the con-
trol/display unil.

NOTE

The following check can be accomplished using
either ground power or aireraft power.

1. Power swileh - ON
a. Panel lights - ON
b. Sceredisplay - 888 FOR 2 SECONDS, THREN 040
fdisplay flashes if no rf encrgy is received)
¢. AIR light - ON FOR 2 SECONDS
d. IN/LOCK light - ON
Z. Reset button - PRESS
a. Scoredisplay - 888 FOR 2 SECONDS, THEN 006
(display flushes if no rf cnergy is received)
3. Power gwitch - OFF

CABLE RELEASE FAILURE

IC stil no release, establish 250 to 300 KCAS and jettison
Low set,

1. Selective jettison knob — STORES

2. Station seleet button — RO or L0 as required
a. Stasel green light — ON

3. Selective jetlison knob — PUSH IO JETT

2-108 Change 20

EMERGENCY JETTISON

WARNING

® If simultaneous emergeney jettison ol both Tow Set
and Targel Sel is attempied using the external stores
emergency release button, the landing gear and speed
brakes must be up to preclude possible catastrophic
damage Lo the aireralt.

@ Jottison of the tow set with Larget set still on the
inboard pyvlon could cause calasirophic damige 1o
airerafl because of cable arrangement,

NOTE

For any emergency that terminates use of the gun-
nery largel seoring svstem, position the control
panel PWR switeh to OFF.

INFLIGHT

TARGET DEPLOYMENT

1. Power switch - ON

2. Reset button - PRESS

4. Seore display - 000

4. HKastablish 230-250 KCAS, 1000-25.000 feot,
straight and level 1-g flight.
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$ CAUTION A

AP,
wWwrwiwwauiuiyf

.,
e

Landing gear and speed brakes must be retracted
during targel deplovment.

5. Tension/length switch - LG
6. Punction conlrol switch - QUT

NOTE

Deeployment is automatic and takes approximately
3 minutes.

7. Towline display - APPROXTMATELY 2000
8. Function conlrol switch - STOP

TARGET RECOVERY

S A e e

'b-
¢t caution 3§

WA W WA,

When targel hus been shol off, cable recovery is
iniltated as usual. When cable length reaches 25
feer or if Lthe cable starts whipping and balling
{ohserved by secondary tow plane or chase panel},
the cable should be cut immediately.

1. Establish 230-250 KCAS, 1000-25,000 feet, straight.

and level 1-g flight.
Tension/length swileh - LG
3. Function conirol switch - IN

[ S

NOTE

Recovery is automalic and takes approximately
3 minutes.
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After recovery -

4. IN/LOCK light - ON
Towline display - 0000
Power switch - OFF

o o

TARGET RECOVERY FAILURE
If IN/LOCK light not ON -

1. Funetion control swilch - QU'T

2, Towline display - APPROXIMATELY 0100

3. Function control switch - STOP, THEN IN Red-in
1s automatic.

If target is recovered -

4. IN:LOCK light - ON

5. Towline display - 0000
6. Powcer switch - OFF

If INJLOCK light stil! not ON -
4. Function conilrol switch - OUT
5. Towline digplay - APPROXIMATELY 0160
6. Function control switch - STOP

Whern over jettison area -

-

7. Emergency cut switch - CUT

NOTE

Cable cut is not possible when operating on bat-
tery power.

8. Chasge plane, acknowledge cable cut.
9, Emergency cut switch - NORMAL, COVER DOWN
10. POWER switeh - OFF

LANDING

BEFORE LANDING

1. Master arm switch - SAFE
a. Head-up ARM light — OFF
Station select - OFF
Delnery mode knob — OFF
Radar missile pow r switch - OFF
Selective jettison knob — OFF
11 DC1J-94/ A station select switches (3] - AFT
Sight mode knob — STBY or CAGE

S YR W

AFTER LANDING

1. (WSQ) Radar power knob - OFF
2. (P1 Optical sight mode - OFF
3. (P) Optical sight shutter lever - CL

ARMAMENT AREA - DEARMING

1. Armament switches — OFF/SAFE/NORMAL
2. Aircrew - HANDS IN VIEW
The aircrew will place both hands in view as a
signal to the load crew to appreach the aireraft,
gafe all weapons, and install all safety pins.
3. Load crew - SAFE ALL WEAPONS, INSTALL
SAFETY PINS, REPLACE AIM-9 NOSE COVERS.
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SECTION Il

EMERGENCY PROCEDURES

TABLE OF CONTENTS

EMERGENCY RELEASE PROCEDURES... 3-1
Emergency Release - Bombs, Launchers,
and Dispensers. . ... ... ... ... .. ...... 3-1

Hung Ordnance.................. . ..... 3-1

FIRE FIGHTING AND EVACUATION . . ... 3-5

EMERGENCY RELEASE PROCEDURES

The term Emergency Release is applied here to denote
the use of the normal release controls to jettison-re-
lease empty launchers/dispenser equipment, or to
release a munition which cannot be returned to base.
Time is not particularly a factor. Any live store would
normally be released SAFE, normally in a designated
area, and with the intent of retaining the suspension
equipment (MER, TER, etc). If suspension equipment
is not involved {singles carriage) then those procedures
have no particular application. In any case, if the air-
craft is involved in an emergency and time is an im-
portant factor, the airplane jettison system should be
used. If the pilot has already attempted to release
bombs (unsuccessfully) in a strike situation, the pilot
should home the MER or TER before repeating the
following procedures. With launchers or dispensers
aboard the MER/TER. the homing procedure is un-
hecessary,

EMERGENCY RELEASE (BOMBS,
LAUNCHERS & DISPENSERS)

1. Delivery mode knob - DIRECT
2. Station select button{s) - PRESS
a. Green light({s) - ON
3. Weapon selector knob - BOMBS
a. To home MER/TER (if necessary); select
RKTS/DISP, then return to BOMBS
4. AWRU Qity knob - Cor S
a, Interval - SET AS REQUIRED
5. Nose/tail arm switch - SET
a, With bomhs aboard - SAFE
b. With RKTS or DISP aboard - {ON)

All data on pages 3-2 thry 3.4,
inctuding figure 3-1 deleted,

6. Master arm switch - ARM
a. Head-up ARM light - ON
b. {(RKTS/DISP aboard) Station arm light - ON
7. Bomb button - PRESS
a. RKTS/DISP aboard) ARM lightis) - OFF (Sta-
tions Empry)
b. Bombs aboard, place nose/tail arm switch ON
and observe ARM lights OFF

HUNG ORDNANCE

Hung ordnance is the term used when an unsuccessful
attempt has heen made to release or jettison a weapon
from the aircraft.

WARNING

Following an attempted release or jettison.
any non-nuclear weapon that does not sep-
arate from the aircraft should be considered
armed and susceptible to inadvertent release
during landing. Under these circumstances,
the aircrew should be prepared to make an
immediate go-around in the event an inad-
vertent release of a hung store oceurs dur-
ing landing.

Change 19 3-143-2 blank)
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controls are used, stations can only be jettisoned 6. Bomb button — PRESS
individually. The suspension equipment ot the single
suspended bomb on the selected station is
released when the bomb bufton is pressed.
Jettison With the DCU-94/A Release Circuit 6. For remaining station(s), place the station selector
AFT and repeat steps 2 and 5.

s The homb release button, the DCU-94/A control panel,

the DIRECT bombing mede, and consent switch may be Jettison With DCU-84/A lJettison Circuit
used as an alternate method of jetiigoning the suspension
equipment. However, the LO MER when shifted aft and
RO store cannot be bombed off with nuclear release
circuit. The following procedures also apply for bombs that
are suspended directly from the armament pylons or the
centerline bomb rack.

The following procedures apply to bombs and MER/TER s
that are suspended directly from the armament pylon or
the centerline bomb rack.

1. DCU—94/ A station select switches (loaded sta-
tions) — FORWARD
2. Master release lock switch - FORWARD
3. (W80) Consent switch - REL or REL/ARM
a. CL UNLOCKED light, if the CL station is selected
- ON
4. Nuclear store jettison button — PUSH

1. Delivery mode knob — DIRECT
2. DCU-94/A station select switch - FORWARD
3. Master release lock switch - FORWARD
4. (W80 Consent switch — REL or REL/ARM
a. CLL UNLOCKED light (if the CI. station is
selected)} — ON

W 5 SOVEANWENT AHINTING OF-IGE 1981 = T65=024/5358

S A A S S S S S S S S S S S S S S S S S S SN NS

All data on page 3—4, including figure 3—1, deleted. Change 6 3-3/(3-4 blank)

s
\
\
\
\
§
E






o

TO 1F-4E-34-1-1

FIRE FIGHTING AND EVACUATION

Aircraft fires involving conventional munitions cannot be
definitized to any one set of circumstances and
environmental conditions. This precludes development of
reliable standardized test criteria and reliable specific
itern fire Aghting and withdrawal times. The conclusion to
be reached from available data is that a munitions
reaction to fire is a function of case thickness and type of
explosive filler which can be varied by environmental
conditions.

Normally, aircraft fires involving munitions will occur
under a set of circumstances wherein it will be impossible
to know immediately the specific missile, bomb, or CBU
model number. Such information is absolutely essential
for specific fire fighting and withdrawal times. Therefore,
these times are presented only for the [ollowing family
Eroups.

a. Bombs: Bombs normally react in a deflagration to
explosion between two and four minutes. Fuzes and
boosters may be ejected and function as separafe
explosions. There is a major hazard to environmental and
fire fighting capability after two minutes. Withdrawal
distance should be ne less than 2000 feet for personnel and
equipment. Take whatever cover is available.

All data on pages 3-6 thru 3-8 deleted.

b, CBUs: CBUs normally react in a deflagration to
explosion between twe and five minutes with the
exception of the Rockeyve and BL-7558 which can be
expected to detonate within one minute. Some munitions
{bomblets) will be expelled by the force of the explosion to
1000+ feet. These bomblets can detonate upon impact.
There is major hazard to environment and fire fighting
capability after two minutes in all cases, less with the
Rockeye and BL-755. Withdrawal distances should be no
less than 2000 feet for personnel and equipment. Re—enter
after EOD approval only.

¢, Missiles: Missiles normally react in propulsion,
detonation or both between 45 seconds and two minutes.
A propulsion hazard (missile flight! exists within 45
seconds and a major hazard to environment and fire
fighting capability after one minute. Approach the fire, if
necessary, {rom the side of the aircrafi.

d. Rockeis: Rockets and missiles are identical in
reaction. Difference in designation is attributable to
migsile having guidance and control systems; rockets do
not.

Fire fighting guidance provided in AFR 127-100 will be
used in all instances. There is no specific withdrawal time
for items which do not align inta one of the four family
groups.

Change 12
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figures 4-1 thru 4-9 and 5-1 thru 5-16, deleted.

SECTIONS IV, V, AND VI DELETED.

All data on page 6-2 deleted.
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GLOSSARY

AfA — Air—to—Air
ADC — Air Data Computer
ADI - Attitude Director Indicator

ADL - Armament Datum Line. Same as RBL
A/G - Air-to-Ground

AGC - Automatic Gain Control

AGL - Altitude above Ground Level

AGM - Air to Ground Missile

Al — Airborne Intercept

AIM — Air Intercept Missile

Aimpoint - The preplanned point near or on the target
that is used to align the pipper.

AN - A prefix to a Mark or Model designation to denote
use by Army/Air Force and Navy

Angle of Gun Fire (AGF) - The angle formed between the
timed barrel line and the aircraft flight path (or relative
airflow). The angle is used to determine trajectory shift.

Antenna Train Angle — The angle between interceptor
heading and the bearing to the target.

ARM - Anti-Radiation Missile,
ARR - Air Refueling Release
AQA - Angle of Attack

AQJ - Acquire-On—Jam

AOD - Aim Off Distance. The Ground Distance subtended
by the sight depression angle below flight path,

APT - Armeor Piercing Incendiary
ASE - Allowable Steering Error

Aspect Angle - The sum of Antenna Train Angle and
Track Crossing Angle.

AWRU - Aircraft Weapon Release Unit

B
BDHI - Bearing Distance Heading Indicator
BDU - Bomb Dummy Unit
BFD — Battery Firing Device

BIT - Built In Test

Blind Bombing — Bombing with the aid of radar and the
WRCS Offset Bomb mode or DMAS without visual refer-
ence to the farget.

BLU - Bomb Live Unit

Bore Line (BL) — A line through a gun barrel bore
extending to infinity.

Boresighting — See Harmanizaticn

BST - Boresight

c

CAA - Computer Automatic Acquisition

CAS - Knots Calibrated Airspeed. The airspeed read on
the calibrated airspeed indicator when the Air Data
Computer is operating properly.

Cg - Drag Coefficient

CBU -~ Cluster Bomb Unit

CEP - Circular Error Probability

CG - Center of Gravity

CL - Centerline (Station 5)

D
DEP - Deflection (Cross Track) Error Probability

DF - Direction Finding
DMAS — Digital Modular Avionics System, AN/ARN—101.

DRSC - Direct Recording Scope Camera,
DSCG - Digital Scan Converter Group
DST - Destructor

DVST — Direct View Storage Tube

E
ECM - Electronic Countermeasures
EO - Electro-Optical

EOD - Explosive Ordnance Disposal
F

FFAR - Folding Fin Aircraft Rocket

Flight Path ~ Aircraft attitude minus fuselage angle of
attack.

Change 17 Glossary 1
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GLOSSARY (CONT)

Fire Bomb - Napslm, Anti-PAM (Personnel and
Materiel), an incendiary munition.

FRL - Fuselage Reference Line.
FPS - Feet Per Second

Fuselage Angle of Attack - The angle in mile between the
eircraft flight path and the fuselage reference line.

Fuselage Reference Line — The horizontal plane of the
aircraft. The same as zero water line.

G
GBU - Guided Bomb Unit
GP Bomb - General Purpose bomb.
Ground Speed - The speed of the aircraft relative to the
ground. (True airspeed plus or minus the rangewind
component.)

Ground Track - The path of the aircraft over the ground.

H
Harmonization — The adjustment (or boresighting) of the
gun barrel so that, when the guns are fired at the most
effective range (2250 feet) the pipper will be on the bullet
impact point.
HE - High Explosive
HEI - High Explosive Incidendary
HEAT - High Explosive Anti-tank (2.75 Rocket)
HOB - Height of Burst
HOJ - Home—on—Jam
HS1 - Horizontal Situation Indicator

HVAR - High Velocity Aircraft Rocket

]
IAS - Indicated Airspeed, as read on the calibrated
airspeed indicator when the Air Data Computer is
inoperative.
INS - Inertial Navigation System

IP - ldentification Point, visual or radar

IR - Infrared
K
KMU - Kit, Modification Unit
L
Glossary 2 Change 9

LABS - Low Altitude Bombing System

LADD - Low Altitude Drogue Delivery

LCOSS - Lead Computing Optical Sight System

LAU - Launcher Unit

Launch Factor (F} — A decimal value representative of
rocket trajectory {a function of several variables). The
production of () and launcher line angle of attack
represents the angular rotation of the rocket from the
launcher line toward flight path (mils).

Launcher Line (LL) - The projected longitudinal axis of
the launching tube, or the CL of the rocket in the tube.

Launcher Line Angle of Attack - The angle between the
launcher line and relative airflow or aircraft flight path.

LDGP - Low Drag General Purpose Bomb

LGB - Laser Guided Bomb

LI - Left Inboard (station 2}.

LO - Left Outboard (station 1).

Line of Departure (LOD) - The initial path of a projectile
3&; firing. This includes trajectory shift but not gravity
LOS - Line of sight.

LRI - Long Range Intercept

M
Mean Fixed Bore Line (MFBL) - An average of all bore
lines in a common gun system and extending to infinity.
The MFBL for gatling guns may also be defined as
centerline of cluster.
Mean Parallax - When more than one gun is contained in
a common system; mean parallax is the average linear
distance or separation between sight and guns.
MER - Multiple Ejector Rack (six ejector racks).

MIL - Milliradian. One mil = 0.573". 1' = 17.45 mils.
Approximately one foot at 1000 feet.

MK - Mark. A designation for model.

MN - Mach Number

Mod - Modification

MSEC - Milliseconds, 1 msec. = 0.001 second.
MSL - Mean Sea Level
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GLOSSARY (CONT)

N

NM - Nautical Mile (6076.1 feet)

0

0/8 — Over the Shoulder. The bomb ig released at an angle
greater than 90° so that the bomb will fall back onto the
target.

P

P - Pilot. Formerly referred to as Aireraft Commander
(AC).

Parallax Error — The ervor induced by the horizontal and
vertical distance between the optical sight to gun,
launcher, or bomb rack.

Passive Homing — The missile guides upon energy waves
transmitted by the target. The tmissile does not transmit
a signal that can be detected by the target, g, AIM-9
migsiles.

Pickle - The bornb release button, or the action of pressing
the homb release button.

Pipper ~ The 2-mil diameter dot in the center of the
optical sight reticle.

P, - Probability of kill in percentage.
PLMS - Power Level Mode Switching.
PMI - Pearlite, Malleable Iron

PPI - Plan Position Indicator

Pressure Altitude - The altitude read on the pressure
altimeter when set on 29.92 inches Hg.

Pulse Length - The iransmission time or ON time of a
radar pulse measured in microseconds.

R

Radar Boresignt Line (RBL) - The position of the radar
antenna when in BST (Boresight) and A/G
(Air-to—Ground). 2° below the Fuselage Reference Line.

Radar Mile - One radar mile equals 6000 feet. The radar
mile is the unit of time (12.4 microseconds) required for
one pulse of radar energy to bhe transmitted 6000 feet and
be reflected back to the receiver.

RAT - Ram Air Turbine

Radar Silence — The radar is not transmitting, is in
standby.

RBL - Radar Boresight Line. 2° below the fuselage
reference line.

Rehoming — The act of pesitioning the release pulse to the
first loaded station.

REP - Range Error Probability
RI — Right Inboard (station 8)
RIP - Radar 1dentification Point

RO - Right Outhoard (station 9)

S

g & A - Safing and Arming Mechanism

Serniactive Homing — A guidance concept where a missile
receives and homes on reflected energy transmitted by the
missile launching aircraft.

Sight Depression from Flight Path - The optical sight
depression value in mils minus fuselage angle of attack.

Sight Picture — The relationship of the pipper position to
the target.

Sight Setting - The value in mils that the optical sight is
depressed.

Signal Strength — Level or size of the return on the radar
scope.

SPM - Shots Per Minute
SPC — Static Pressure Cerrection
SUU - Suspension and release Unit.

SW - Sidewinder and the abbreviation for switch.

T

Target Elevation — The height of the target or [P above
mean sea level (MBL).

TAS - True Airspeed. Calibrated airspeed corrected for
temperature and pressure.

TOD - Target Detecting Device

TER — Triple Ejector Rack

Timed Barrel Line (TBL} - A line extending to infinity
through the bore in a timed barrel position. This line is
used as & reference during gun/tracking index
harmonization.

TIRS — Tactical Information Retrieval System

TISEO - Target Identification System Electro—Optical

Track Crossing Angle - The angle between headings of the
interceptor and the target.

Tracking Index (TI) - Optical Sight Pipper

Change 3 Glossary 3
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GLOSSARY (CONT)

Trajectory - Flight path of a projectile/bomb  from
firing/release to impact,

Trajectory Shift (TS - The term used to define the amount
of shift or anguiar rotation of a projectile when the timed
barrel line and aircraft flight path (relative airflow) are
not coincident.

TS0 - Tow System Operator

TV — On certain aircrafl, selects FO weapons and the
television display.

vV

Velocity Jump - The angle through which a rocket rotates
{in the vertical plane) as it shifts into the relative airflow.
The magnitude of the angle determines the line of
Departure (LOD), which is cbtained hy taking the product
of the launch factor (F} and the launcher line angle of
attack.

VA - Approach Velocity

Glossary 4 Change 3

Ve - Ejection Velocity

Video — Referri
radar scope.

ng to the inielligence displayed on the

VIP - Visual Identification Point

L

WRCS - Weapons Release Computer Set.

W80 - Weapons System Officer

WP - White Phosphorous

z

Zero Sight Line - When the optical sight is set on zero mils

depression, the
fuselage referen

pipper line of sight is parailel to the
ce line, or zero water line.
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ALPHABETICAL INDEX

Subject

A

A/A 3TU-156 Tow Target System
(Modlﬁed) .o

ASA 37U0-33 Aerml Gunnery Ta.rget
System .

ACM Display {AIM 7) ...................
ACM Display fAIM-9}........... ... i

Acquisition . . .

Acquigition-On-Jam EA'OJ') . ..

Activate Switch . . . . e e e s

Aero-3B Launcher, AIM- 9 e e . -

Aero TA Launcher, AIM-T .

AGM-45 Missile. . . . . . « « . . .
AGM-45Controls . . . . . . . . .
AGM-45 Delivery Modes . .
AGM-65A/-65B Delivery. . . . .

AGM-65 Controls .

AGM—65 Missile (DSCG An‘craft) ..........

Alm Dot . s
AIM-T Missile ..
AIM-T Missile Launch .

AIM-T Missile Tuning . . . . -. .
AIM-T Tuning Status., ., . . . « « +« . &
A -9 Missile . . . e e s

AIM-% Missila L:J.UDCh . e e e e s
AIM-9 Missile Launch Sequence. . .
Airborne Video Tape Recorder . ., . .
Aircraft Weapons Release Unit { AWRU) .
Air-To- Air BIT Checks (DSCG).

Air- To- Air BIT Checks (DVST).

Ajir- To- Air Gunnerv. . . . . . . .
Alr-To-Alr Light . . . . . . . . .
Air- To- Air Missiles, . .

Air- To- Ground BIT Checks (DSCG)

Air- To- Ground BIT Checks (DVST) .

Air- To-Ground Ranging .

Allowable Steering Error (ASE) Clrcle .......

Altitude Switching. . ... o oivi i
AN/ALE-38 Chaff Dispenser . . .
AN/AI..E-4O Countermeasure Dlspenser .
AN/ALE-40 Dispenser Set , e e .
Angle of Attack Indexers ., ., . . .
Antenna Control Panel ,
Antenna Hand Conirol .
Antenna Radiation Pattern .
ARB(CS Indicators . . .
Armament Pylons |
ARR Bution, . . . . . . .
Aspect Knob . . ., e
Attitude Direclor Indlcator (ADI) ...

Page No.
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-1
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OO LA QA

9]

'-“-l-‘.—amm-—-y—n-al.\:m.—h
1
P R e e .
=

b
1|
-]
B
&

2-T2

.. 1-104

. 1-1%

. 1-50
1-50

. 1-57

. 1-23

. 1-158

. 1-12A

.. 1-34

. 1-17
1-21

Subject

Attitude Reference and Bombing Computer
Set (ARBCS). . . v « « - 4 o« o v & =«

Automatic Acquisition and Cage. .

Auto Acquigition Button

P

B
Ballistic Computer . . . . . . . . . .
BIT Checks (BSCG) .
BIT Checks {DVST) . e e e e
Bomb Button . . . e e e e
Bomb Button Transfer Relay ......

Bomb Release Angle Computer . . . , .
Bombing Range Strobe . . . . . . . . .
Bombing Timers ., .,

A x = 4 @ o+ = s

Bombs & SUU-20 Dispenser . . . . . .

Bombs - SUU- 21/A MOdlf‘Led) e e e
Break X . .o .

C

Cage Button. . .

Cage Mode Check . .

CBU and Flare Dlspensers C
Centerline Tank Aboard Light.

Chaff Dispenser, AN/ALE-38.

Corder Control Unit. .

Computer Automatie Acqulc;ltmn Mode
Computer Control Panel .

Cursor Conirols. . . . . . .
Curgor Control Panel . . . .

D

DBM-4C Camera {Aft Looking) . . . . .
DCU-94/A Jettisicn and Release Circuits
Delivery Methods, Air-To-Ground
Weapons . . .
DehveryModeKnob. e e e e e e e e s
Display Knob ., . . . Cor e e e
Dive Delivery Conmderahons
Dive Laydown . . . . . .
Dive Toss Delivery . . . .« « + » « « =«
Dra Coefficient Control. ...t
SCG Display Symbols. . ... .. oo
DSCG Radar Scope, Rear Cockpit...........
DVST Display Symbols...........ccoooot

DVST Radar Scope, Rear Cockpit. . .
DVST Range Rate Circle and Ve Gap. .

Change 17

Page Ne.
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2-34
2-59
1-12
2-72
1-89
1-37
1-14
1-17%
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Subject Page No,
E
Emergency Release Procedures ., . . . . 3-1
EnglishBias . . . . ., . ... ... 1-86
External Stores Emergency Release
Button . .+ + & 4 v« 4 4 4+ 4 4 - 4 . 1-155
F
‘Fast ErectSwitch., . . . . . . ... . . 1-22
FCS Controls and Indicators ., . . . . ., , 1-32
‘Fire Control System, RadarSet . , , ., . 1-31
Fire Fighting and Evacuation . . , . - - 3-5
Flight Director Bombmg Computer e - . . 1-22
Freeze Button, . . . . . . A A K
G
Gun Clear Switech (Gun Pods) ., . . . . . . 1-10
Gun Firing . . . . . . .. .. s e eoa . 1-119
Guns/Missile Switech. . . . . .. ..., ., 1-12
Gun Rate Switeh and Rounds Counter, . . . 1-10
H
Head Aim Command...................... 1-84A
High/Low Drag Weapons, Level Delwery . 1-123
Hold Altitude Idght . . . . . - 1-83
Home-On-Jam (HOJ) . . . . C e e 1-78
Horizontal Situation Indicator (HSI) And
Bearing Distance Heading Indicatar
(BDHI}. . . . . . P B X
HungOrdnance . . . . . . . .. . ... 341
I
Identification Point, Radar or Visual......... 1-128
Intercept Computations (BEFORE OFP P{05) 1-80
Intercept Computations {AFTER OFP P005). . 1-82
Interlock Switeh . . . . ., ..., ., .. 1-12
J
JettisonControls , . . . . . ., ... .. 1-10
K
KB-18A Strike Camera System . , . . . , 1-188
KB-21B/C, Camera (Aft Looking). . . , ., 1170
L
Laser Target Designator (Pave Spike). ., . 1-87
2-86B
LAU-34/A Launcher, AGM-45, , ., , . . 1-155
1.AU-88/A Launcher, AGM-65, . . . . . 1-165
L AU-8BA/A Launcher, AGM-65 ., . , , . 1-185
Laydown Delivery . ., ., . . . . . . 1124
Lead Computing Optical Sight System. . . 1-23
Level Delivery Considerations , ., . . . . 1-122
Line of Sight (LOS) Indicator . . , . . . . 1-97
Loft Bombing . . , . . . . .., .. ... 1-133
Index 2 Change 19

.M61A1 Nose Gun

Subject Page No,
LRI Display (AIM-T). . . . . e e e .. 1-B2
LRI Display (ATM-9), ., ., . ... .. .. 1-83 —

Manual Ve Control Kneb . . . . . . ., .
Maneuver Switch . . . . . ., . . ...
Master ArmSwitech . . , . . . . . ...
Map Mode (PPIDisplay) . . . ., ., . . . .
Meter Selector Knob., , , ., . . . . . ..
Meter Switch.............. .. ... ... . ...

Missile Firing Computations. ...............

Missile Firing Interlocks............... HE

Missile Rejeet Switch . . . . . . . . ..
Missile Speedgate and Interlock Selection .
Missile Status Lights e
Monitor Meter ., . . . . ., . . . . ...
Multiple Ejector Rack (MER) . . . . .

. = s s s

LI I R T T T T

N
Nose Gear Steering Buftton . . . . . . . .
Nose GunControls, . . . . . . . ‘e e s
Nese GunSystem . . . . . . . . ¢ . . .
Nose/Tail ArmBwitch . , . . . . . . . .
N-9 Camera (Forward Looking). . . . . .
O
Qffset Bomb Deljvery . . . . . . . . .

Offset Cursor. . . . v 4 v v 4 v v v u .
Optical Sight Bit Fault Analysis, . ., . . .
Optical Bight Camera, KB-25/A, , ., , . .

Optical Sight Check .
Optical Sight Controls . . ., . . . . . .

Optical Sight Reticle. . ., . . . ., . . . .
P

PLMS 8Bwitching. . . . . . . . . . ...

Polar8witch . . . . . . . . . . . . ..

Protective Circuits , . ., . . . . . . . .

Pulse8witch . . . . . . . . . . « & « .

Pullup Tone Switech . . . . . . . . . ..
R

Radar Camera . . -

Radar Missile Power Sw1tch . C e e -
Radar Mode Knob. . ......................
Radar Operation (Air—To-Air). ............
Radar Operation (Air- To-Ground). .
Radar Operation (Beacon Mode).

Radar Operation (Visident Mode} . . . . .
Radar Power Knob. . . . . . . . . . . .
Radar RangeKncb., . . ., . . . . . . . .
Radar Set Control Panel ., . . . . . . . .
Radar Scope, Front Cockpit . . . . . , .
Radar Transponder SST-181X. . . . . . .
Range CUTSOT. & & & & 4 + 4+ + s = + + =«
Range Switch . . . . . . . . . . . . . .

L R e T

1-35
1.34
1-86F
1-46
1-46
1-84
1-84 —_
1-10
1-86A
1-12
1-46
1-164
2-82

1-12A
1-30
1-28
1-6
1-170¢

1-128

1-86G

2-36

1-173

2-67

2-35 e
1-23

1-19

1-.60
1-32
1-51
1-35
1-22

1-172
1-10
1-35
1-66A
1-86C
1-86G
1-86J
1-32
1-33
1-32
1-50B
1-175
1-86G
1-19

N
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Subject Page No. Subject Page No,
Range {Visident) Indicator . . , , ., . . . 1-50 T
Receiver GainKnobs, . ., ., . . . ... . 1-34
Release Advance Control, . . . . . . . . 1-16 Tactical Information Retrieval System
Release Range Confrol, . . . . . . . . . 1-18 (TIRS)/Snapshot Funetion, . . . . . . . 1-66
Reset Button . . . C e e e e e .. 1-17 Target Conirast 8witeh. . . . . . . . . . 1-10
Rmax and Rmax2 Strobes e e e .. . .. 1-B2 Target Designator Panel, Pave Spike , . . 1-95
Rocket lLaunch ., . . C e e ... 1119 Target Designator Pod, AN/AVQ 23A/B . 1-92
Rockets & SUU-20 Dlspenser e e ... 2-99 Target FindMode . . . . . . . . .. 1-130A
Roll Command . . . C e e e e e . . . 1-88 Target Ingsert Bution, . . . . . . . . . . 1-17
Rounds Cownter , , . . . . , . . . . . . 1-30 Target Range Controls. . . . . . . . . . 1-14
Rounds Limiter . . . . . . . . . . . . . 1-30 TDS Associated Controls, ., . . . . ., . . 1-09
TDS BitChecks . . .+ . . « . . . . . . . 2-86B
8 TDS Controls and Indicators . , ., . , . . 1-92
Temp Light. . . . . . . « + « . . . . . 1-47
Scan Switch, . . . e e e e e .. 1234 TestKnob . . . . . .. .. ... ..., 1-41
Scope Display Panel DSCG e e e ... 1-B0C TGM-85 {(Training) Missile, ., . . . . . . 2-85
Seope Display Switch, . . . . . . . . . . 1-50C TGT FindSwiteh . . . . . . .. . ... 1-19
Scope Display Switch, DSCG . . . . . . . 1-10 Throitle Controls . . . . . . . . . . .. 1-12
Seramble BIT(DSCG) . . . . . . . .. . 2-66 Track Switech . . . . . ... ... ... 1-34
Seramble BIT DVST) . . . . . .. . .. 2-33 Trigger . . . . . . R I X
Selective Jettison ., . . . . . . . . . . . 1-155 Triple Ejector Rack (TER) e e e e . 1-1684
Shoot/In Range Lights . . . . . . . 112, TV Display . . . . . . . . . . e+« « . 1-86d,
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