


The appearance in 1958, of a new U.S. Naval

fighter, the McDonnell Phantom 1t, has erased

" the performance limitations long associated with
carrier-based aircraft. |

Thirty years ago, performance of land and
- carrier-based service fighters was comparable.
 Sometimes both the U.S. Navy and Army used the
same design. The Navy airplanes suffered little
if any performance penalty due to the weight of
increased equipment and structure for carrier
operations.

However, in recent years, attempts to pro-

duce Navy fighters have almost always resulted
in aircraft whose performance was -co-mpromised
by carrier operation limitations. With the great
strides made during the past decade in both air-
plane design features and the development of
iet engines, high-strength low-weight alloys, and
carrier catapult and arresting gear designs, the
challenge to provide equivalent performance has
been met in the Phantom mx — an dairplane with
unrivaled performance and firepower.

Never before has one aircraft so indelibly
marked the pages of military aviation history.
It is appropriate that the Phantom mx will now
serve all three air arms of our nation.

~ Designated the F4H-1, the Phantom II is
now in service as an air defense interceptor for
the United States Navy. With the same designa-
tion, the Phantom 1x has been assigned to
the United States Marines for the conduct of close
support and air superiority missions. Designated
the F=110A and the RF=110 by the United States
Air Force, the Phantom mx is now being built to
perform long range attack and photo reconnais-
 sance missions for that service.

The combination of speed, range,
weapon-carrying capability and a dual
purpose all-weather radar system
qualifies the McDonnell P hantom 1r

~ for its multiple mission assignments.









The McDonnell Phantom Il is a super-
sonic, two-place, twin-jet, mu'ltipie mis-
sion, all-weather fighter. Built to operate
from a carrier deck, it is equally suited
for land-based operations, capitalizing
on its ability to lift multi-ton loads of
air-to-ground weapons from minimum length
runways. '

The Phantom x was, in its early de-
velopment, designed as a long-range all-
weather attack fighter; however, fleet
requirements changed the basic mission
to that of a long range high altitude inter-
ceptor using missiles as principal arma-
ment. As an interceptor, it can carry six
Sparrow [l missiles — one under each
wing and four semi-recessed in the fuse-
lage or, as an alternative, two heat-
seeking Sidewinders under each wing and
four Sparrow 1l1's under the fuselage.

Retaining much of the original attack-
design structure (especially at external
attach points) along with the capability

of low-speed flying, it was soon evident

.the Phantom |l was equally well quali-
fied for long range air-to-ground strikes.
As an attack aircraft, the Phantom 1| is
capable of carrying a multi-ton load of
conventional bombs, rockets, missiles,
napalm or nuclear ground strike weapons.
in addition, it retains its own self-pro-
tective Sparrow Il armament.

The unrefueled range of the Phantom
|| operating from carriers or existing suit-
able friendly land base allows the air-
craft to carry its payload of ground s-frike
weapons over 92% of the earth’s surface.
As an air superiority fighter, its combat
range extends over 96% of the earth’s
‘surface. _

The Phantom &’s outstanding perform-
ance was demonsirated even before it be-
came operational in the service. During
pre-service preparations, the airplane es-

tablished its place in aviation history

by zoom-climbing to a then record 98,557
feet. It is currently holder of the world’s
class record for horizontal flight as
sustained altitude, maintaining 66,443.8
feet over a measured 15/25 kilometer
course.,

Another measure of the Phantom m
aircraft lies in its ability to maneuver
at high speeds. On September 5, 1960
‘a Phantom x set a 500-kilometer closed-

course record of 1216 mph and 20 days
later it established a 100-kilometer world

closed-course record of 1390 mph. Flying
a circular path less than 20 miles in dia-
‘meter, the Phantom 1l sustained a con-
tinvous centrifugal load of more than 3
g throughout the Mach 2 turn.

On 28 August 1961, a McDonnell Phan-
tom 1 swept 4 times through a measured
3 kilometer course. At times less than 50
feet above the ground, the Phantom {i
slammed through the hot desert air at an
average speed of 902.77 mph to capture
the world record and attest its low al-
titude attack and re-attack capability.

On May 24, 1961 a Phantom Il, cross-
ing the North American continent at the
rate of a mile every four seconds set a
new transcontinental speed record for the
2421.42 statute miles from Los Angeles
to New York.

The Phantom &x's intercept capability
was exhibited in setting the world’s ab-
solute speed record of 1606.3 mph (Mach
2.5+). During this record flight the Phan-
tom I reached peak speeds in excess of

1650 mph.

During the months of February — April
1962, the Phantom 1 set eight officidl
world time-to-climb records. The records,
tor 3,6, 9, 12, 15, 20, 25 and 30 thousand
meters, emphasized the Phantom ’s out-
standing reaction capability to reach any
altitude in record time from a standing
start. |¥ is significant to note, that in.
establishing the 30,000 meter time-to-
climb record, the airplane eclipsed its
own peak altitude mark of 98,557 feet by
zooming to an altitude of over 100,000
feet. ' '

'Ti-me to Climb {in meters):

3,000..... 34.52 seconds
6,000..... 48.78 seconds
9,000 ..... 61.62 seconds
12,000 ..... 77.15 seconds
15,000 .... 114.54 seconds
20,000 .... 178.50 seconds
25,000 .... 230.44 seconds
30,000 .... 371.43 seconds
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The fuel system comprises six inter-
connected fuselage fuel cells and two
integral “‘wet wing'' cells located in the
wing torque boxes. Provisions are made
for two externally mounted 370-gallon
jettisonable wing tanks and a 600-gallen
jettisonable fuselage centerline externdl
tank, which is interchangeable with a re-
fueling tanker store (buddy tank). [t
should be noted that these external
stores can be jettisoned even while the
airplane is flying at supersonic speeds.
A complete in-flight mission may be
carried out without the pilot moving a
single fuel transfer switch. The transfer

Systems system provides for transfer of fuel from
the wing and external tanks to the fuse-
lage cells. Hydraulic and electrically
driven transfer pumps plus gravity feed
are used to transfer fuel from fuselage
cells to the engine feed tank. Under
normal operation, all external fuel is
transferred by air pressure to fuselage
tanks before being pumped to the engine
feed tank; however, if the engine feed
tank fuel supply drops below a certain
level, the wing or external fuel is avto-
matically fed directly to the engine feed
tank. The Phantom X is equipped for in-

flight re-fueling.

The electrical power supply system
consists of an a-c¢ generator power sup-
ply, transformer-rectifier d-c power sup-
ply and a power distribution system.
There are no batteries. The a-c generator
power supply is the primary source of
electrical energy. The two 20,000 volt-
ampere a-c generators, located in the
forward engine compartment and mounted
one on each engine, are driven by con-
stant speed drive units. All d-c power is
supplied by two 60-ampere transformer-
rectifiers which are connected in parai-
lel through a current limiter to inhibit
loss of d-c power.

An emergency ram air turbine driven
generator supplies power to the essential
loads if the main generators are not
functioning. '

Three independent 3000 psi closed-
center hydraulic systems are used fto
supply power to airplane components

~which require heavy force application.
The No. 1 and No. 2 power control sys-
tems supply power to the ailerons, spoil-
ers and stabilator; and, the utility system
supplies power to the rest of the hydrau-
lically operated systems. Each power
control system, in addition to having a
relief valve, accumulator, pressure trans-
mitter and heat exchanger, utilizes an
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Fire Control System and
Electronic Equipment

The airplane fire control system pro-
vides radar and IR search, target acquisi-
tion and tracking, attack phase steering
information, CW target illumination and
signals required for missile guidance.
Major system components are: (1) Search
and Track Radar, (2) Missile Control
Radar, (3) Missile Firing Circuits, and
(4) IR.

The Search and Track Radar, utilizing
a hydraulically-driven dish antenna pro-
vides for airborne and surface search. |t
is equipped with anti-jamming devices
and has a ground mapping mode. The
Missile Control Radar serves to illumi-
nate tracked targets for homing guidance
and also acts as a missile computer. The
Infra-Red Search and Track Set comple-
ments the Search and Track Radar and
serves to facilitate detection and track-
ing of airborne targets.

In addition to the Fire Control Sys-
tem, the Phantom Il carries the follow-
ing electronic equipment:

Communication-Navigation-Identification
Set (Collins Radio) which is an inte-
grated Electronic Central that provides:
(1) UHF Communications, (2) TACAN,
(3) UHF ADF, (4) Auxiliary UHF Re-
ceiver, (5) IFF, (6) SIF, and (7) Inter-

cCon.

Central Air Data Computer (Airesearch —

Division of Garrett Corp.) which fur-
nishes data for automatic flight control
subsystems, missile control subsystems,
navigation computer, engine air inlet
duct control system and some flight
instruments.

Navigation Computer (Eclipse Pioneer
Division of Bendix) which is a dead-
reckoning ground position indicator.

Attitude Indicating and Loft Bombing
System (l.ear) providing attitude indi-
cating system and gyro compass pres-
entation. '

Radar Altimeter (Raytheon) providing
accurate altitude indication over land
or water.

Aufopilbf (General Electric) providing
attitude, altitude and Mach hold func-
tions.

Data Link (RCA) providing a two-way
system of high speed communication for
auvtomatic attack and carrier approaches.
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Control Systems — The control sys-
tem bellcranks have rigging pin holes
that provide a method of holding the
bellcranks in the neutral position during
rigging operations. This feature, in ad-
dition to enabling maintenance person-
nel to determine whether or not a com-
ponent replacement or rework causes a
dimensional change in the system, pro-
vides an easy and accurate method of
determining the bellcrank neutral posi-
tion and eliminates time-consuming
measuring or guesswork.

Hydraulic Systems — System/Reser-

voir servicing is accomplished through

quick disconnect fittings located in
the left and right wheel wells for each
flight control system and behind an ac-
cess door for the Utility Hydraulic
System.Use of quick disconnect fittings
eliminates oil spillage, contamination,
and manhandling of oil containers. Air
bleeding for the flight control hydraulic
systems is accomplished through a
bleed valve located in the main landing
gear wheel wells and Utility System air

bleed is accomplished through a bleed
valve located behind an access door.

Airless type reservoirs eliminate the
need for an air pressurization system
and piston fluid level indicators give
the correct reservoir fluid level, regard-
less of airplane attitude.

Pneumatic System — The entire pneu-
matic system is air charged through one
filler (air charge valve) point. Fiap,
| anding Gear, Ram Air Turbine and
Wheel Broke Emergency Pneumatic
Pressure Gages are visible from the
ground without opening access doors.

Pneumatic subsystem air pressure
gages, located in the nose gear wheel
well, minimize the time required to
trouble shoot the individual pneumatic
subsystems. The gage faces are cali-
brated to compensate for temperature
versus pressure variation.

Landing Gear — The Main and Nose
| anding Gear Actuators employ integral
down locks, which in addition to elim-
inating a complicated external mecha-
nism, provide a more positive and safer
down lock. The Main Gear shock upper

chamber pressure may be checked quick-

ly by inspecting a gage that is readily
visible at the top of the strut. Main and
Nose L.anding Gear rigging is greatly
simplified by rigging tools which are
of the ‘‘go, no-go'’ type. Nose wheel
steering reduces brake wear in addition

to affording better airplane control on
the ground. Jacking points on each

gear permit tire changes in less than
five minutes without jacking the entire

airplane.

The wheel Brake System comprises
a standard hydravlic system, accumu-
lator and a completely separate pneu-
matic (emergency) system. Redundant
systems provide a definite safety fea-
ture and eliminate normal hydraulic
brake system bleeding every time the
emergency (pneumatic) system is used.
The wheel brake accumulator and its
gage are readily visible from the nose
gear wheel well and the wheel brakes
may be bled without jacking the air-
plane.

Power Plant — The twin J79-GE-8
engines can be removed without jacking
or removing the tail section from the
aircraft. L.arge swing-up doors provide
access to both engines and since a
majority of the engine accessories are
bottom mounted, they can be removed
from the engine while it is installed.
Servicing and/or removal of hydraulic
pumps and electrical equipment can be
easily accomplished.

The engine is built up neutrally and
then converted to a right or left instal-
lation in 30 minutes. Heat shrouds and
fire detector sensing elements are
mounted on the airframe, not on the
engine. |Impingement engine starting
directs air tangentially to the turbine
blades eliminating the need for a
separate air driven starter for each
engine.

Engine Controls — Several features
incorporated into the twin-air induction
system reduce maintenance manhours.
Mechanical rigging of the ramps will
not change without disassembly or
component changes. Easily accessible
ramp amplifiers provide for changes in
ramp travel through amplifier adjust-
ments for exact ramp linear fravel
distances. Normally open engine auxil-
iary air doors (ground operating engine)
permit daccess to the engine compart-
ment for inspection and servicing.

The variable ramp system and by-
pass bellmouth system can be checked
by attaching a test unit to the test
connections underneath the airplane
(ramp system) or to ports in the ‘inlet
duct (bypass bellmouth system). An
access door is provided for bypass bell-
mouth controller adjustment; and, a re-
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movable inlet duct top and bottom louv-
ers permit access for ramp components

inspection.

Fuel System — The right wheel well

fuel panel contains all switches

necessary to control fueling and defuel-
ing operations, and permits one man fo
fuel or defuel the airplane. The panel
contains switches for precheck of fuel
level control valves and permits de-
fective valve isolation if a valve mal-
functions in the system. The left wheel
well fransfer pump check panel con-
tains check switches and indicator
lights which indicate if operation of
the two hydraulic and two electrically
driven fuel transfer pumps is satis-

factory. The pilot's fuel system con-
trol panel contains ‘‘Fuel Boost Pump
Check Switches’' which permit the pilot
and/or maintenance personnel to check
each fuel boost pump’'s actual output
pressure prior to flight.

Fittings, similar to tire valves, are
located on the utility hydraulic service
panel and in the right and left wheel
wells. Using a low pressure air gage,
tank pressures are easily checked to

determine if tank pressure regulators
and vent valves are maintaining correct
tank pressures. |

Fuselage fuel tank transfer pumps
and fuel level control valves are
mounted on the tank access covers.
This arrangement permits removal and
installation of components without de-
fueling the fuselage tanks. The fuel
quantity tank units are top mounted in
the fuselage tanks. Each unit has in-
dividual access holes which eliminates
large access door removal for main-
tenance. In addition, top-mounting re-
duces the possibility of fuel contamina-
tion damage.

A pressure fueling adapter is used
to permit single point pressure refuel-
ing and defueling without use of addi-
tional ground support equipmen‘r. Two
point ground pressure fueling can be
accomplished by using the inflight re-
fueling probe in addition to the under-
side fuel service inlet.

The fuel quantity indicating system
is one completely transistorized unit
containing indicator and amplifier. The
only system adjustments are convenient-
ly located at the rear of the indicator.

External fuel tanks are attached to
the aircraft with a minimum of effort.
The external wing tank sway braces are
integral with the tank pylon and the

sway braces do not have to be adjusted
separately when installing a tank. As
the tank is installed, the sway braces
are automatically seated. In addition,
external fuel tank installation automati-
cally conditions the fuel system. As the
tank is installed the quick disconnects
are automatically coupled and when the
electrical quick disconnect is attached,
the required shutoff valve and relays
are energized.

Airborne Missile Control System
(AMCS) Two features of the missile
fire control system that greatly reduce
maintenance time are the single pack-
age test equipment unit that isolates
a trouble to a particular black box or
plug-in unit, and the built-in-test pro-
vided for rapid system checks. The
|atter feature, primarily for ground main-
tenance purposes, may also be used by
the RIO after the airplane is airborne.

Armament — The missile launcher is
engineered so that mechanical adjust-
ments are not required during normal
service life. In addition, dry film lubri-
cation of all critical internal wear
points eliminates internal linkage mech-
anism lubrication during normal service
life. Missile launcher installation and
removal from the airplane is fast be-
cause of a simple four (4) bolt attach-
ment to the airplane structure. Launcher
cleaning and lubrication is accomplish-
ed by flushing the gas tube system
using a special cleaning and flushing
kit.

The bomb rack is adjustable in
pitch fo permit easy centerline stores
loading; and, the bomb rack breech and
ejector mechanism can be easily re-
moved for cleaning and lubrication with-
out removing the bomb rack from the
airplane.

Built-in stray voltage test recep-
tacles on each missile launcher and
each wing missile pylon help insure
ordnance personnel and equipment
safety. The rack cartridge ground test
panel, located in the forward cockpit,
permits continuity checks of all missile
launcher, wing pylon, external wing
fuel tanks and centerline bomb rack
cartridge firing circuits from one loco-
tion.

Sparrow lll missiles can be loaded
manually in two (2) minutes, each by o
single crew. As a special weapons car-
rier, the Phantom zx does not require the
addition of any conversion kits..
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movable inlet duct top and bottom louv-
ers permit access for ramp components

inspection.

Fuel System — The right wheel well
fuel panel contains all switches

necessary fo control fueling and defuel-
ing operations, and permits one man to
fuel or defuel the airplane. The panel
contains switches for precheck of fuel

level control valves and permits de-

fective valve isolation if a valve mal-
functions in the system. The left wheel
well transfer pump check panel con-
tains check switches and indicator
lights which indicate if operation of
the two hydraulic and two electrically
driven fuel transfer pumps is satis-
factory. The pilot’s fuel system con-
trol panel contains ‘‘Fuel Boost Pump
Check Switches’’ which permit the pilot
and/or maintenance personnel to check
each fuel boost pump'’s actual output
nressure prior to flight.

Fittings, similar to tire valves, are
located on the utility hydraulic service
panel and in the right and left wheel
wells. Using a low pressure air gage,
tank pressures are easily checked to
determine if tank pressure regulators
and vent valves are maintaining correct

tank pressures.

Fuselage fuel tank transfer pumps
and fuel level control valves are
mounted on the tank access covers.
This arrangement permits removal and
installation of components without de-
fueling the fuselage tanks. The fuel
quantity tank units are top mounted in
the fuselage tanks. Each unit has in-
dividual access holes which eliminates
large access door removal for main-
tenance. In addition, top-mounting re-
duces the possibility of fuel contamine-
tion damage.

A pressure fueling adapter is used
to permit single point pressure refuel-
ing and defueling without use of addi-
tional ground support equipment. Two
point ground pressure fueling can be
accomplished by using the inflight re-
fueling probe in addition to the under-
side fuel service inlet.

The fuel quantity indicating system

is one completely transistorized unit

containing indicator and amplifier. The
only system adjustments are convenient-
ly located at the rear of the indicator.

External fuel tanks are attached to
the aircraft with a minimum of effort.
The external wing tank sway braces are

integral with the tank pylon and the

sway braces do not have to be adjusted
separately when installing a tank. As
the tank is installed, the sway braces
are automatically seated. In addition,
external fuel tank installation automati-
cally conditions the fuel system. As the
tank is installed the quick disconnects
are automatically coupled and when the
electrical quick disconnect is attached,
the required shutoff valve and relays
are energized.

Airborne Missile Control System
(AMCS) Two features of the missile
fire control system that greatly reduce
maintenance time are the single pack-
age test equipment unit that isolates
a trouble to a particular black box or
plug-in unit, and the built-in-test pro-
vided for rapid system checks. The
latter feature, primarily for ground main-
tenance purposes, may also be used by
the RIO after the airplane is airborne.

Armament — The missile launcher is
engineered so that mechanical adjust-
ments are not required during normal
service life. In addition, dry film lubri-
cation of all critical internal wear
points eliminates internal linkage mech-
anism lubrication during normal service
life. Missile launcher installation and
removal from the airplane is fast be-
cause of a simple four (4) bolt attach-
ment to the airplane structure. Launcher
cleaning and lubrication is accomplish-
ed by flushing the gas tube system
using a special cleaning and flushing
kit.,

The bomb rack is adjustable in
pitch to permit easy centerline stores
loading; and, the bomb rack breech and
ejector mechanism can be easily re-
moved for cleaning and lubrication with-
out removing the bomb rack from the
airplane.

Built-in stray voltage test recep-

tacles on each missile launcher and

each wing missile pylon help insure
ordnance personnel and equipment
safety. The rack cartridge ground test
panel, located in the forward cockpit,
permifs continuity checks of all missile
launcher, wing pylon, external wing
fuel tanks and centerline bomb rack
cartridge firing circuits from one loce-
tion.

Sparrow lll missiles can be loaded
manually in two (2) minutes, each by a
single crew. As a special weapons car-
rier, the Phantom 1T does not require the
addition of any conversion kits.








































