THE PEANTC T1

DEVELOZ BT HISTCRY - The F-l'» has piocnsered many of the pianning phases of

the relatively rew Weapon System Concept. The basic designr of the Fahantom II
tock place in 1953 o8 the result of extersive studies by McDonnell Aircraft to
determine the design paremeters for a high performance fighter sircraft.
Originzlly designated the F-3H-G, it was iﬁtended es a single place, long range
attack aircraft. It vas to be equipped with the APQ-30 radar, armed with four
20-r@m connon and weuld incorporcie eleven externpal store stations for .the

varicus ground atiack wvegpona.

The orizinally proposed poverplents were tvo J-65 engines, e’though even then
the J-T9 vﬁé plenred as o fulure production chenge 40 provide a programmed
inoyesse in pero-mance. Tae F«3H-G design was carefully studied by the then
Bureau of Aeroneutics, row Buresu of Faval Veapons, and the Deraty Chief of
Ioval Ogcrobicms for Adr. Thay requested that a forral dsvelcrment propesel
be submitted, and this was acccmwplished in August 1954. This resulted in o
letter of intent in October 1954 for the fabrication of two prototype and cne
gtatic tost srticle. At this time the designation was c%anged from F-3H-G to

the ANl wvhich reflected the attack mission of the airecraft.

Az & result of contiming studies, & mumber of charges were made in ;h'tze
eircraft cgpfiguration by the Bureau of Aeronsutics at the time the detail
specification was signed in July 1955. The designation was changed from AH-l
¢to F-4H-l snd then to the present F-UC. This reflected the change in the primary
mission to that of all-weather fleet defense, but with much of the attack
capability remaining. This detail specification included the following features:
a. J-T9 turbo-jet engines. '
b. Sparrow III missile arwament. Provisions for the 20-mm cannon

vere deleted.
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¢. Improved A.I. Fedar.

d. A single, lightweight, semi-eutomatic pevigation device.
e. Visual grcurd atiack capadbility.

£. Maximum speed of ot leest Mach 2 with miasile grrament.
g. Twoe-man crevw.

h. Semi-submerged missile installation.

The F-I mede its successful first flight from Lambert Field in St. Louis on
27 Yay 1958. Up until this time, more than 6,800,000 man-hours had been expended
on the design and consitruction of this muzber one eircraft, axd aspproximately

1500 subcontractors and suppliers from 28 states were involved in this project.

Following the initial flights of mumber one aircraft by McDonnell pilots, the
Navy Prelirdnaxy FEvaluacion began. These evaluations ere divic.4d im'.o five bosic

theses vhich are designed to detect trouble aress in the early stﬁges of develoment.

The Fhase I NFE wos coanductad at Edwards AFB and in S%. Leuls during the pericd

15 September through 1O October 1958. Pilots from the Naval Alr Test Center at
Patuxent River flew a total of 43 flights during this time. Also et this stage the
F-4 wvas in competition with the F-8U-3 for scceptance &s the Navy's new Fleet
Defense Aircreft. Taoe F-i emerged es the vinner of this race for several reasons,
among which vas the two-place, tirin engire configuration. It was clearly established

that & full time Radar Cbserver improved redar detection probability and enhanced

the over-all veapon system effectiveness.

The Fhase IT NPE was conducted at Edwards AFB and NATC, Patuxent River during the
period 27 July to 13 August 1959. In this phase the speed/altitide envelope was

expanded and field-carrier landings, mirror approaches and veve~-off capabllities

vere evaluzcted.
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The performence of the Autcmebic Flight Control System and the Inflight

Refueling system was evaluated during Fhaze III.

The Phaze IV NPE was conducted at NATC from 28 April to 11 May 1960. These
tests were primarily an evaluvation of the production electrical and electronic
equipment installed in the aircraft. Also included were evalustion of the

centerline fvel tank, rain removal system and additional flight charscteristicsa.

Demonstration of ground attack capability of the Fel, Phase V NPE, was corducted

15 - 17 February 1960.

In addition to these five basic pheses of the MPE, the F-4 completed six carrier
trialé. The Fii*at of these was sboard the USS Indeperdence in February 1960.
Since that time the F-4 hes been abeard the Havy's emaller carriers, such as the

USS Intrepid.

In July 1960 the initisl triazls phase of the Board of Inspection Survey ves
begun at NATC, Pabuxent River. These triels intensified teating of over-all
e._ircra.f‘t rerforrance, stability and control, comtimiation of carrier suitability,
maintainebility and effectivenss of the Phentom II as an operating weapon systenm.
The performance of the aircraft in its intended mission proved cutstanding.

Several discrerancies in individual systems vere uncovered and subsequently corrected.

Some of you may know that McDbnnall designed and built the U.S. Revy'’s first carrier-
based jet mircraft in 1946. This aircraft was pamed the Phantom which was the

first in the series of lMcDonnell F-2H Zanshees, F-10l Voodoos, and F-3H Demons.

As e result of many suggestions for names, both from McDonnell and U.S. Ravy
personnel, the F-4 was officislly christensd the Fhaotom II in J\jx_ly 1959 on the
occasion of the 20th Anniverssry of McDonnell Aircraft. |



IX.

The Faantom IT hzs & duzl mission and iz unicuely qualificed for this twin role.
With tvo engires for relisbility, two men for paximum utilizstion, redar and
navigation equiyment, the F=i 13 an cutstanding ell-weather fighter for fleet

defcnse, its orimary mission, as well as having @ modern atiack capebility.

Avpearance of the Faantem IT

Upon viewing the F-& for the first time, teople have been struck by the

sizilasitiss and differences of its exitermal appearance when compared to other
desins, end wordered just why it looks the way 1% does. Every external feature has
been just as carefully thought cut 8s any comporent in the complex intermal
electronic, hydrzulic, power plart, or control systems. The overall arrangement

6f winzs, mseiage, and erpennage vas primerily dictated oy aerodynamic necessities,
but subject also to sgizructurzl, o_neratic::ai and maintenance coasiderations.
Theoretical czleuletions, resulis of extensive wind tunnel testing, and flight
excerience gniced oan the Eonshee, Demea, end Voodeoo a1l contributed {o the determinte
tion of' *he finmal configuration. The Fe& has been assigned & mission vhich requires
high Mach mumber and high altitude capability, lonz range, and the gbility to land
on & carrier. All these requirsments have had their influence om its cutward
sppearcuce as vell as its intermel structure and equipment. Lat’s take & look at
some of the visible features. e

The wving i8 set lcw on the mselage in oxder to keep the landing gear reasonsbly
short vhile ailowing enough clearznce to carry fuselage and wing-mounted tanks

and armement. The main part of the wing structure carries stiraight through the
fuselsge for greater strenzth and for eese of assemply. A low wing is also mich
better than a bigh wing in maintaining directicnal stability at landing altitudes.
The same amc\int of sweepback has been incorporsted in the wing as there is in

the Demon and in several other rodernm fighters, but it has & lower thickness ratio
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40 m=bch its higher cpeei. Cloge iaspectiocn reveals it 1s Just sbout es thick

e% t;':e roos a8 the Deroa; this résv.‘l.ts. frem the rseeessity of housirpg the wain
landing geor. The chord, therzfore, ic soxewhab longsy in this region. The wing
{zpers charply both im chord, thickneus, end thickazss robio ©o help couperzate

for this thicker roob.. (Toe $ip kos e depth of onmly & little over ore and ons-rall
inches!) The sharp taper in plenform gives the wing & pear-delte look, and there
48 e discontimiity in the leodlzg edge at the wing fold where the cutsr panel chord
hos been incroesed 10 par ceat over the basic plenform. This interruption ir tre
leading edge crezies & swirl of zir on the upper surface at moderate angles of
attack vhich irhibits ccmplete stalling of the airflcow on the outer panel. This
in turn meintains longitudirel stability in this argle of attack range by distributing
the 1ift wmore evenly. .

The cuter vanels of the wing bave 12 degrees dikedrzl incorporatzd to offset a -
negetive dikedral effect resuliing from the wing being meunbed lov on the fuselisge.
Only the cuter yexels were bent up in order to preserve the lstmight-thrmgh

strocture rentioned before, &nd thic bend was converdently made at the wing fold.

Varicus moveble surfaces ere built into the wing. Beth leading and trailing edge
flpas are utilized in order to create as mmch 1ift as possible vwhen landing and
taking off. Spoilers and ailerons are employed 1o provide good lateral comtrol
at both low snd high speeds. I‘&; wes possible to place the spoilers directly in
front of the eilerons since, on a given wing, only one surfece operates at a time
(either a spoiler goes up or an alleron goes down) durirg & roll. The movable
surfaces mourted under the winz shead of the trailing edge flaps are speed brakes,
and are more effective per square foot in producing drag than the more common
aft-fuselagze types.

One of 4he striking femtures vhich invarisbly couges comment and serves to

differentiate the F-I from other modern fighters is its “horizontal® tail.
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This thin, swvept, highly topered, all-moveble surface has approxirztely 23

'd.e‘grees of negstive dihedral. Mounting the tail ia this zanmer e.ligns' it

properly with ihe swirling sivstreom vhich exists at moderate angles of atiack in
this region, thus avoiding the usual stability reduction essoclated with swept-ving
airéreft. This regetive dihedral also permits taking adventage of the welght saving
and betvter ground clearance inherent in an overhanging aft fuselege design.

Altheagh its span was Xepb short for proper hangar deck clearance, directional
stability at high epeeds ic adequete because of the large area and sharp sveep.
Although eerodynamic theory vould dictate o long, slim fuselage with g needle-like
rose, actually the fuselage is three feet shorter thon the singls-engine Demon, in
or&er.to alloy for imprcoved deck hardling. The necessity for housing two large
engires, together with the alxr inlets, four semi-recessed misailes, the complex
electronic gear, erd lorge quanti?ies of fuel reeults in & fuselage that ooy seem
yether short and stubby for a sugpsrsonic figanter. In cxder to reduce drag dus to
gkin friction oaly e minimum of copsaings and protuberacces mar its surface.

Although the sides of the fuselege are visibly reflexed, “area rule” as such 'a.;as
not an importent fector in the design when accelerating through the transonic region.
The noce houses the radar gear. The two-m=n enclosure is depressed as mich &s
possible since the shape of the forward part of the fuselage ("nose fireress ratio™)
is very imporiant at supcrsornic speeds. A look st the fuselage aft of the Jet
exists revezls en arresting hook fairzd into the centerline keel. At the very end
of the fuselage, Jjust below tﬁe rudder, ic a compartzment for the drag parachute
which iz used to decelerate during field lendinsgs and as a possible spin recovery
device.

The engine eir inlets are loczted on the sides of the fuselage, which leaves the
vital radar gear free to hsve en unobstructed “view' of the target. They are

placed scveral inches cut fronm the fuselage 1n the same mamner &s the Voodoo to
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avoid the sloy-moving air next t9 the surface. The air induction system {iself

is different freca any scen o dete on Mcelonnell sirplexes. Far from beirng mere
holes to let air in to the engines, the Feb inlets azé. carefully designed end

even include moveble "control surfuzces” or ramps, schuzted autorstically just
ghead of the inlet 1itself. Their functicn is to turn the air cutvards at
sm;aersonic speeds, theraby compressing it before 1t exterz the inlet. The upstream
romp is fixed, but the argle of the movable ramp t0 the airstream varies with Mach
muber and airy termperature. The low-energy layer of alr vhich builds up on the
ramp surfoces is sucked off through & gap betveen the first and a_gcond renps ard
through the perforations (12,500 of them per side) on the 3econd remp. This air

is expcllazd through the louvers covove the inleis. VYWhean the ramp moves 1t varies
the' exgunt of compression and 2150 varies inlet 2rea. Turdher rationing of the

air to the encine takes place neisr the engine foce ehex"e scme alr is bypassed
exrcund the crgine, cooling it, end exiting through the rear of the engine betwee_n
the nozzle and shroud. In the process, thils bypass elr itself forms the

expension porticn of the enginz’s supersonic et noszle.

The grpzment of the F-i, four Sparroy air-to-zir missiles, may be seen nestled
emgly in recesses in the lower surfoce of the fuselsge. Mounitipg the mipsiles in
this way results in lovw drag while not taking up a large volume within the fuselage. .
The missiles £ve lounched dovmmrds by explocive charges, after vhicﬁ they take of?f

on their owm rover.
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