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The United States Navy's f i rst  a l l - jet  propel led ajrcraf t  was not a f i rst

in the Uni ted States.  I t  was only a f j rst  for  the Navy. Nevertheless the

FD-l  Phantom was a landmark in carr ier  aviat ion.  How i t  was developed, what

the Navy intended i t  to be, and what i t  actual ly became are subjects worthy of

Naval  aviat ion history.  This essay examines those subjects.

The idea of  jet  propuls ion is pract ical ly as old as heavier- than-air

f l ight .  Very ear ' ly  in aviat ion history,  engineers recogn' ized that their

at tempts to improve maneuverabi l i ty  at  h igh speed and high al t i tude |vere

restr icted by the power and size of  p iston engines, and i t  was general ' ly

understood that jet  propuls ion could al leviate many of  these l jmi tat ions.

Despi te the advantages of  jet  engines, however,  ser ious research jnto their

possible appl jcat ' ion to ajrcnaft  remajned for years mainly jn the theoret jcal

stage. Not unt j  I  the 1930s djd they become candidates for  appl  ied

invest igat ion.  The f i rst  jet-propel led aircraf t  jn the wor ld,  the Heinkle

HE-178, f ' lew in Germany in August 1939. The f i rst ' in England occurred on 15

May 1941 wjth the f l ight  of  the Gloster-Whit t le E-28. In the Uni ted States,

th ings moved more s ' low' ly,  but  the obvious real i ty that  jet-powered mi ' l i tary

aircraf t  would soon be in some nat ' ion's operat ional  inventory could hardly be

ignored. The European developments spurred the Unt ' ied States to act ion.  The

Bri t ish agreed to an funer ican request that  they grant to the U. S. Army the

manufactur ing r ights for  the Whjt t le engine. The Army in turn contracted with

General  Electr ic to produce the powerplant and w' i th the Bel l  Aircraf t  Company

to bu' i1d an air f rame. 0n 1 October L942, the Bel l  XP-59, powered by two GE

I-16 engines, made the f i rst  jet  propel led f l ight  by an aircraf t  jn the Un' i ted

States.

That the Navy was slow to get a jet  a i rcraf t  a lof t  is  not  surpr is ing.  I t

is  one thing to put a jet  engine' in an air f rame and make the combinat ion f1y,



but i t  is  qui te another th ing to render that  combjnat jon suj table for  carr jer

operat ' ions.  I t  was a repeat of  the very ear ly days of  aviat jon i tsel f .  The

Army bought an aircraf t  in 1909; the Navy forestal led a s imi lar  purchase unt i l

1911. Conservat ive Naval  of f icers who witnessed aircraf t  f ly ing of ten made a

quaint  observat ion about them: "They f lew, but what else can they do"? The

Navy accepted aircraf t  only af ter  someone had demonstrated that f ly ing

machjnes could work wi th,  and benef i t ,  the f leet  at  sea. The same att i tude

prevai led toward iet-propel led aircraf t ;  only in the lat ter  case i t  was the

avjators themselves who nere bejng caut ious.

In 0ctober 1942, the Bureau of  Aeronaut. ics (BuAer) issued a contract  to

West inghouse to bui ld a turbojet  engine of  i ts  own, West ' inghouse's,  design.

Three months later,  January 1943, a let ter  of  author izat ion went f rom BuAer to

the McDonnel l  Aircraf t  Corporat ion to design and buj ld two exper jmental  c lass

vF aircraf t .  They were to f ly  by jet  engines only.  A month 1ater,  in

February,  BuAer awarded st i  I  I  another contract  to the Ryan Aeronaut jcal

Company to buj ld three cJass VF aircraf t  that  would each be powered by a

convent ional  reciprocat ing engjne dr iv ing a propel1er but equjpped also wi th a

turbojet  engine to provide auxj ' l iary power to improve take-of f  and high-speed

performance. The McDonnel I  a j rcraf t  was designated the XFD-I ;  the Ryan

aircraf t  was the XFR-l .  That these two contracts were awarded so closely

together dencnstrates what the Navy was try ing to do with jet  propuls ion; i t

a lso places these two dissimi lar  a i rcraf t  in their  appropr iate histor ical

roles.

In developing jet  a i rcraf t

areas. One of  these areas was

near ly the speed of  sound.

aerodynamic ists and designers

for i ts own use, the Navy faced three prob' lem

the design of  a i r f rames for high-speed f l ight ,

I t  was a problem that could be solved by

only wi th the knowledge gained through



exper ience. l The other problem area v{as take-of f  and low-speed f l iqht .  In

those ear ly days of  iet  aviat ion,  the aircraf t  had only s l ight ly more thrust

than was needed to overcome fr ict ion dur ing take-of f  and to overcome the ajr

resistance in low speed f l ight .  Therefore,  f ree take-of f  required a long

ground run; for  carr iers th is requirement meant that  very few aircraf t  could

be spotted on deck.2 In making a land' inq approach, the ajrcraf t  had an

equal ly ser ious problem because i t  possessed very ' l i t t le reserve power to fa l l

back on to adjust  j ts  f l ight  path or to take a wave-of f .  The third area of

concern was the iet  engine's high fuel  consumpt ' ion.  Consjder ing the s ize

l imjtat jons that were recogn' ized for carr ier  f ighters,  i t  seemed that the

range of  jet-prope' l1ed f ighters would be substant ia l ly  less than what was

necessary for  carr ier  a i rcraf t .  These three problems explajn the Navy's late

entry jnto the area of  jet-propel led f l ight .

Once the Navy decided to go ahead with jet  a i rcraf t ,  d spl j t  appeared in

opinion as to what k ind of  iet  a i rcraf t  to bui ld.  Two schools of  thought

surfaced among Navy aeronaut ical  engineers.  One held that  the requjrements

for reserve power for  take-of f  and landing, and the need for fue' l  economy for

the sake of  range, could be sat isf ied by turboprop f ighters.  0thers bel ieved

that the shortcom' ings of  an a '11- jet  a i rcraf t  could be overcome eventual  ly

through deve' lopment.  0f  course, the lat ter  v iew preva' i1ed, but i t  js

interest ing to note how long the former v iew hung on. As late as the ear ly

1950s, BuAer was express' ing an interest  ' in the Air  Force's XF-84H wh jch was a

modjf icat ion of  Republ ic 's RF-84F fhunderstreak modif ied to take an Al l ison-Gn*iel
XT-40-A-1 turboprop. But th is interest  soonldied out and j t  was the last

A
example of  Navy interest  in a turboprop for carr ier  combat aircraf t .3 0n the

other hand, the Ryan FR Firebal l  can be seen as a th i rd approach to jet

aviat ion.  Combining as i t  d jd a jet  engine and a propel ler  powered by a



piston engine, the Firebal l  showed some promise toward resolv ing the three
problem areas of  iet  a j rcraf t  aboard carr iers.  I t  made j ts f i rst  f l ight  on 25
June 7944 thus becoming the f i rst  Navy aircraf t  to be powered by a jet
engine'  There were extensive tests on the FR and carr ier  qual i f icat ions were
conducted, but many def ic iencies were present and never overcome. The Navy
accepted 69 Firebal ls and assigned some to squadron, but wi thdrew al l  of  them
by July 1947.4 The combinat ion of  jet  and piston engines did not survive the
FR. Nonetheless,  the turboprop engine is st i i l  very much a part  of  Navar
av' iat ion,  but not in f  ighter or at tack a. i rcraf t .

The XFD-1 was exact ly what ' i ts  designat ' ion impl ied.  I t  was an
exper imental  f ighter aircraf t  f rom the standpoint  of  being new and being one
of three opt ions open to the Navy for test ing jet  avjat jon.  I t  may have
seemed r isky for  the Navy to take such a rad' ical  innovat. ion to a sma11, new
company such as McDonnel l ,  but  the company's being new and smal l  was actual ly
in i ts favor.  The larger and more establ ished manufacturers were busy with
wart ime product ion orders.  l r lcDonnel l  had the t ime to work on a new concept.
BuAer determined that McDonnel I  had the engineer ing man hours and the
competence to handle the task.5 Tne Letter of  Author izat ion went to McDonnel l
on 7 January.  The contract  i tsel f  is  dated 30 August 1943; i t  is  speci f jed as
a Negot ' iated Contract .  I t  cal ls for  des' ign data,  tests,  stat jc test  structure
representat jves of  the aircraf t ,  two class VF a' i rcraf t  designated XFD-I ,  f inal
corrected informat ion and aircraf t  drawings, and f inal  corrected informat ion
tool  design and aircraf t  drawings. A cost plus f ixed fee contract ,  i ts  total
est imated cost was $2,377,862.50 with a f jxed fee of  $100,000.6 These dol lar
f igures are ment ioned here so1e1y as conversat ion pieces. In real i ty they are
meaningless and have been for many years.  I t  is  impossible to t ranslate
dol lar  f igures over ten years,  let  aJone over for ty.  The contract  wi th



McDonnel l  cal led for  the design and manufacture of  two exper imental  a ' i rcraf t ,

not  for  two f ighter aircraf t .  Some observers may choose to see $2,377,862 as

a barga in by today's standards,  perhaps j t  ' is ,  provid ' ing NAVAIR wanted to

procure two XFD-l  a i rcraf t .

The contract  that  ordered the XFD-I  was of  the negot jated t lpe,  that  is

not the resul t  of  a compet i t ion.  Because the a ' i rcraf t  was exper imental ,  BuAer

had the author i ty to negot iate the contract  wi thout compet j t ion.  But dur ing

l . lor ld } . lar  I i ,  a l l  services had the unusual  author i ty to contract  wi thout going

through the 1ega11y prescr jbed steps of  a compet i t ive buy.

What did McDonnel l 's  designers come up wjth?7 (The XFD-1's detaj led

character ist ics,  and a photo,  are in enclosure (1).)  I t  was a bas' ic f ighter

ajrcraf t  wi th an est imated empty weight of  5,630 pounds. I t  had provis jon for

four f jxed 50 cal jbre guns which were consjdered adequate to defeat the enemy

a' i rcraf t  of  the day. By comparison the F4F-3A had an empty we' ight  of  5,232

pounds; the F6F-3 a weight of  9,101; and the F4U-3 weighed empty 9,039. I f

basjc,  post-contract  developmental  problems were noted, they were not ser ious

enough to gain last jng ment ion.S The aircraf t 's  development was qui te rapid

and i t  was ready for f l ight  before i ts engines could be del ivered.

I t  was around the I ' lest  j  nghouse 198 jet  engine that McDonnel I  bu j  l t  the

XFD-1 air f rarne. l . lest inghouse, unaided by Br i t ish exper ience, had developed a

jet  engine in a surpr is ingly short  per iod of  t ime.9 The f i rst  198 was tested

on lL October 1944 and revealed a speci f jc  fuel  consumption of  1.08 pounds per

pound of  thrust  per hour at  15,000 r .p.m.10 This engine performed wel l  enough

in the October tests to be del ivered to the HcDonnel l  p lant ,  but  the XFD-1

needed two engines and only one was on hand; a second was simply unavai lable

due to technical  d i f f icul t ies.  As a resul t ,  l ' lcDonnel l  engineers had to be

content wi th instal ' l ing the s ingle engine and conduct ing taxi  tests at  their



plant.  The second engine f inal ly arr ived, and on 26 January 1945 the XFD-I

f lew for the f i rst  t ime. The aircraf t  f lew twice that day for a total  f l ight

t ime of  49 minutes.  By February,  the XFD-I  had f lown for f jve hours in nine

f l ights.  The only ser ious problem was an engine fai lure due to foreign object

damage to the forward bear ing of  the oj l  system. There was some fuel  system

fr ict ion,  and some other fuel  d ' i f f icul ty at t r ibuted to vapor lock.

The air f rame i tsel f  performed about as expected. In 0ctober 1944,

engineers had forecast calculated f l ight  character ist ics jn ' l ight  of  Navy

speci f icat ions for  stabi l i ty  and control  character ist ics of  a i rp lanes. Their

est ' imates are jnterest ' ing compared to actual  f  f  ight  data.  They est ' imated that

the XFD-1 would be sat isfactory w' i th the except ion of  excess' ive a ' i leron

control  forces,  and they suggested that spr ing tabs be added to the a ' i lerons

to amel jorate th js condj t ion.  They had doubts about the suj tabi f i ty  at  h igh

speeds of  the XFD-I 's beveled trai f ing elevators.  They acknowledged that

tests had indicated sat isfactory control  forces wj th the e ' levators,  but  they

caut ioned that the ef fect  of  increasing Mach number was to overbalance beveled

control  surfaces. An al ternate hor izontal  ta i l  incorporat ing sealed

internal ' ly  ba' lanced elevators was tested on the model.  Resul ts ' indicated that

stabi l i ty  and control  were sat isfactory i f  a ten pound constant- force spr ing

were incorporated in the elevator l inkage to produce st ' ick- f ree stabi l j ty  wi th

mi f  i tary power and for af t  center of  grav' i ty posi t ion in steady stra ' ight

f l ight . l1 McDonnel l 's  prel ' iminary evaluat ion determjned that the f i rst

aircraf t  ar t jc le was direct ional ' ly  stable latera ' l ly  and longi tud' ina11y in the

landing condi t jon.  At  h igh speeds i t  suf fered a s l ight  deter jorat jon of

st ick-free long' i tudina' l  stabi l ' i ty .  (Th' is defect  was corrected on the second

XFD-I art ic le by a revised hor izontal  stabi l izer incidence).  There was aJso

some excessive a ' i leron system fr ict ion and sl ight  d i rect ional  osci l lat ion at



high speed.12 But overal l  the XFD-1 aircraf t  was impressive enough to induce

BuAer to of fer  McDonnel l  an order for  100 product ion models jn February 1945.

[ .Jhi ie the product ion model v{as under development,  test ing cont inued on

the two XFD-I  ar t ic les.  0n 24 August 1945, the second XFD-I  (Bureau Number

48236) made a be' l1y land' ing caused by a loss of  power dur ing a landing

approach. The pi lot  had swjtched fuel  tanks at  about 250 feet al t i tude and

the engines ceased combust ion wi thout subsequent ly resuming. There was no

reason to bel ieve that the engines themselves were responsjble for  th is loss

of povrer.13 The a' i rcraf t ' i tsel f  was not ser iously damaged. But a worse crash

was in the of f ing.  0n 1 November,  the f i rst  XFD-1 (Bureau Number 48235)

emerged from the shop af ter  undergoing revis ion jn a ' i leron design. Dur jng i ts

test  f l ight ,  the ai leron locked in the up posi t ion and the aircraf t  crashed to

complete destruct ion.14 Despi te th is misfortune, the remaining XFD-I  was

performing wel l  enough to be take0 to the Naval  Air  Test Center at  Patuxent

River,  Maryland to begin Navy test ' ing.

The ajrcraf t  arr ived in Apr i l  1946, but i ts test ing was hampered by non-

avai labi l i ty  of  engines. l lest jnghouse was hav' ing a ' f  abor str ike.and two spare

198 engines vtere unavaj lable unt i l  May. The Patuxent River tests were

encouraging. By Ju' ly,  the XFD-1 went aboard USS Frankl in D. Roosevel t

(CV-qg).  The carr ier  t r ia ' ls  of  the aircraf t  took place on 2L Ju1y. They

included several  take-of fs and landings, but always with a br isk wind. No

catapul t  was used. But the aircraf t  demonstrated that i t  could operate

successful ly f rom a carr ier  of  the Roosevel t  c lass.  Beyond that date,  ser ious

doubts about the adaptabj l i ty  of  jet-powered ajrcraf t  to carr ier  aviat ' ion were

laid to rest .  From that po' int  or ,  the quest ' ions were ma jn ' ly  of  ref  inement.

The XFD-1 was l imi ted in range and speed, but i ts purpose was to test  the

feasibj l i ty  of  jet  aviat ion for  the Navy. 0n 21 July 1946, the ajrcraf t



just i f ied i ts existence. l5

One thing that v{as obvjous was the need for catapul ts w' i th jet

aircraf t .  To shorten take-of f  d jstance and al lor  more planes to be spotted on

deck, catapu' l ts were s jmply unavo' idable.  Interest ingly enough, however,  the

XFD-I  was not the f i rst  a l l  jet  a i rcraf t  to be catapul ted f rom a carr ier .

That honor goes to the U. S. Army's F-80 Shoot ing Star.  0n 1 November 1946,

Major Marjon Car1, USMC, pi loted an F-80 twice f rom the Roosevel t 's

catapul t .  These catapul ts were the H4B t lpe des' igned to launch a 28,000 pound

ajrplane at  90 mph in a 150 foot.un.16 The XFD-l  was not used for th is

exper jment because' i t  was unavai lable.  Fol lowing complet jon of  the July

f l ights aboard the Roosevel t ,  the aircraf t  suf fered a mid-air  col l is ion wi th a

buzzard.  The leading edge of  the starboard wing and the r ight  hor izontal

stabj l jzer sustained damage. The aircraf t  was returned to the McDonnel l  p lant

in St.  Louis for  repairs. lT By 1 0ctober the a ' i rcraf t  was repaired and had

resumed f f ight  tests,  but  wi th completely redesjgned ai lerons. lS At the t ime

that Major Car l  v{as making h ' is catapul t  launch in the F-80, the XFD-1 was

st j  l l  undergo' ing ai leron development f l ight  test ing.

The XFD-I  ended i ts test  program wjthout a f jnal  word being wrj t ten.  In

December 1946, i ts demonstrat ion was cancelea. l9 In January Lg47, j t  v{as

placed in dormant status to be used jn the future on' ly for  mjnor f f  ight  test

i tems.20 The XFD-I  dropped out of  act ' ive f f  ight  test jng because ' i t  had served

i ts purpose and was overtaken by events.  0vera11, the twin-engine jet  f rom

St,  Louis performed we' | ]  consjder inq the state of  the art .  As a test imony to

i ts success, the Navy gave McDonnel l  a product ion order for  100 improved XFD-I

aircraf t .2 l  The product ion mode' l  was desjgnated FD-l .

The improved FD-l  natural ' ly  at t racted greater interest  than i ts

exper imental  predecessor.  There certainly were structural  d i f ferences ' in the



two aircraf t .  (Enclosure (2) presents the character jst ics,  two photos,  and a

cutaway of  the FD-l . )  The FD-l ,  had greater fuel  capaci ty and i ts two

t lest inghouse J30 engines had higher thrust  than the engines in the XFD-1. I t

had a modif ied fuel  system, modif jed gunsight and jnstrumentat jon arrangement,

and a modif jed seat posi t ion.  I t  was a heavier and longer air f rame than the X

model but had a shorter span. The empennage was redeslqned.22

The FD-l  made i ts f j rst  f l ight  on 28 0ctober Lg46.23 I t  arr ived for

test ing at  Naval  Air  Test Center,  Patuxent River,  Maryland in February

1347.23 0n 23 July 1947, VF-L7A took del ivery of  two ro-1s.25 0n 28 August,

the Navy chanqed McDonnel l 's  designat ion let ter  f rom D to H thus changing the

FD-l  to the FH-l .26 By that t ime, the ajrcraf t  was of f ic ia l ly  known by the

popular name Phantom. The designat ion change did not,  however,  af fect  the

XFD-I ;  i ts  des' ignat ion never changed and i t  was only unoff ic ja l ly  known as the

Phantom. 27

What k ' ind of  a j rcraf t  was the FD-1? For i ts day, i t  was acceptable,  but

i t  had an insurmountable l jmj tat jon because of  fuel  supply.  Thjs shortcoming,

however,  v{as basical ly a design problem and could be corrected in a di f ferent

type of  a i rp lane. As an escort ,  the Phantom was on' ly part ia l ly  successful .

I t  consumed excessive fuel  whi le c l imbing with the at tack group. Attempts to

cl imb on one engine proved not to be pract ical .  Below 150 knots,  the FD-l

could not maintajn an act ive and posi t ive defense, but w' i th speed brakes

extended j t  could fo l low an at tack dive and keep up close support  of  the

attack bombers throughout thejr  run.  I ts ordnance character ist ics h,ere

acceptable.  The aircraf t  proved to be a steady p)at form below 375 knots.  The

st ick forces were comfortably l ight ;  only smal l  changes of  tab sett ' ing were

necessary to compensate for  speed changes between 250 and 400 knots,  but

beyond 375 knots the p ' i1ot  found i t  v i r tua' l ly  impossible to regain his point



of ajm once he had lost  i t .  Pi lots also reported that at  these speeds only

the s ' l ightest  movements of  rudder and ai lerons produced a lateral  osci l lat jon

that could be control led only w' i th dj f f icul ty.  But the FD-1 had such good

zoom cl ' imb and f ine speed that i t  could gain posi t jons for  repeated runs on

200-250 knot targets wi thout di f f icul ty.  I ts h ' igh speed and maneuverabi l i ty

made i t  an excel lent  weapon for straf ing at tacks.  I t  could ef fect  a h ' igh1y

evasive approach to a target and easi ly ro11 into an at tack dive.  The speed

brakes gave i t  excel ' lent  performance when at tacking a surface vessel .  In a 55

degree dive f rom 13,000 feet wi th speed brakes al l  the way open, and eng' ines

at id)e,  the a ' i rcraf t 's  speed did not exceed 360 knots ( jndicated air) .  When

ret i r ing,  the brakes could be fu ' l1y c losed wjthout produc' ing an object ionable

change' in ' longj tud' inal  t r im.

How djd the Phantom compare with other Naval  carr jer-based f ighters?

Against  the Grunrnan FBF-1 Bearcat,  the FD-l  made a favorable impression. For

example,  in zoom cl ' imb from 15,000 feet,  the Phantom gained an average of

13,700 per minute;  the Bearcat gained 11,600. But the di f ferences were not

al l  so c lear ly favorable.  In radjus of  turn at  normal rate of  power and ful l

internal  fuel  1oad, the Bearcat had a d ' iscernible advantage, but w' i th a hal f

load of  fuel ' in the Phantom, the Bearcat 's edge disappeared. The FD-1 had

l ighter ai leron forces and was easier to handle at  h igh speeds. In maneuvers

against  the Vought F4U-4 Corsair ,  the Phantom was able to out- turn i ts

adversary ' in a dog f ight .

The FD-1 no doubt qual i f ied as a carr ier-based f ighter in most regards,

but operat ional ' ly  i t  was restr jcted by range and endurance. I t  is  t rue that

the aircraf t  ga' ined in fuel  economy at  h igh al t i tude, but th js saving was

offset  by fuel  consumption dur ing c l imb. The addi t ion of  an external  fuel

tank reduced i ts speed ser iously enough to hamper i ts tact ical  value. For

10



these reasons--speed and endurance-- the FD-l  was not accepted by the Navy as a

front l ine,  carr jer-based f iqhter.  I t  was accepted inter imly as an

interceptor.  In th is ro ' le,  the Phantom could perform effect ively because of

i ts hi  gh speed and f  ast  zoom c l . imb to good posi t  jon.28

0n 5 May 1948, VF-l7A qual i f ied as a carr ier-based jet  squadron with

sixteen FH-1 Phantoms. In three days of  operat ions aboard the USS Sa. ipan
(cvL-qa) al l  squadron pi lots,  and conrnander Air  Group 17, were qual i f ied w. i th

a m' in imum of eight takeoffs and landings per man.

I t  should be noted that the Phantom had many of  the usual  prob' lems that

af f l ic t  carr ier-based aircraf t .  Thene were in i t ia l  d i f f icul t . ies wi th the

arrest ' ing and launching gears.  A problem arose concerning swivel  jn the nose

wheel,  the fa i r jng for  the hold-back f i t t ing had to reinforced, the ta i i  hook
yras not at  f i rst  in a t ru ly ef f ic ient  mode. But these were al l  minor design

problems and were rect i f iable.  Also rect i f iable were the di f f icul t ies caused

by handl ing jet-propel led aircraf t  aboard carr jers.

Final ly,  v{e have to admit  that  most of  what was t{rong with the FD-l  was

rect j f iable;  not  in that  part icular air f rame, of  course, but in subsequent

models.  In th is real i ty l ies the t rue contr jbut jon of  the FD-l  phantom. I t

was ordered and desfgned to determine the feasibi l i ty  of  jet-powered aircraf t

operat ing f rom carr iers.  I t  proved that the concept was feasible.  I t  a lso

proved correct  those ear ly aerodynamicists who bel ieved that jet-propuJsion,s

problems could be solved through development.  I t  demonstrated that the Navy

could enter the age of  jet  aviat ion,  and could best enter. i t  wi th aircraf t

powered by al l  turbojet  engines.



Postscr ipt

The Navy procured 59 complete art jc les of  the FDIFH-I  a j rcraf t .  Some of

them served in squadron unt i l  July 1950. The d' i rect  descendants of  the

aircraf t  were the F2H Banshee, the F3H Demon, and the F4H (F-4) Phantom I I .

l2



1. Thjs paper is not the place to djscuss this problem in detai l .  For a

general  survey of  the subject  see R' ichard P. Hal  I ion's Superson jc Fl ' ight ,  The

Story of  the Bel l  X-1 and the Douqlas D-558, MacMil lan Company (New York),

7972.

2.  I t  was about hal f -way through the Second l , |or ld War before the Navy

recognized catapul t ing as the pr imary method of  launching a ' i rcraf t  f rom

carr i  ers .

3.  EuAer expressed an interest  jn th is ajrcraf t ,  no doubt about that .  How

much interest  js  another quest ion.  The Air  Force ordered two prototypes.

Some wrj ters c la im that the Navy entered jnto a jo int  agreement wi th the Air

Force to procure a th i rd XF-84H. However,  the NAVAIR hjstory of f jce has been

unable to document th is agreement and knows of  no one who has documented i t .

I t  is  certajn that  the Navy never owned an XF-84H.

4. An acccount of  the FR's development and def ic jencies appears ' in the BuAer

t{ . | { . I I  Div js ional  Hjstor jes (Vol . I I I ,  Engineer ing Div is ion,  Part  12,UF Design

Branch).  See also the BuAer Div js jonal  Monthly Progress Reports.

5.  Ltr  of  Request for  Author i ty to Contract  f rom BuAer to Secnav of  2 Jan

1943, subj :  Let ter  of  Intent f rom Navy Dept.  to McDonnel l  Ajrcraf t  Corp.

6.  Bureau of  Aeronaut ics Contract  Number NOa(s)161.



7. The var ious designs that McDonnel l 's  eng' ineers cons' idered are not

exp' la ined here.  They belong more to aviat ion history,  or  to McDonne' l l ,s

history,  than to Naval  h istory.  Some authors have observed that the XFD-1

bore a resemblance to the McDonnel l  XP-67 which the company des. igned for the

usAAF. An observer must look hard to f ind the resemblance.

8.  The sources are s i lent  as to what Lcdr.  Pearson and Lt .  Gavin of  the BuAer

VF Design Branch saw at that  mock-up at  the McDonnel I  p lant .  l , lhere such

corments are usual ly found, there is none, nor anywhere else that has thus far

been researched.

9.  secrecy surrounding Br i t ish jet  engines was an endur. ing problem.

10. Navy Department,  BuAer,  Ten Year History and Program of Future Research

and Developmentt  Nuual  Ai"craf t .  Eqr ipr .nt  and Suppo"t  Fa. j l j t . ies,  Vo1 IV,

Aircraf t  Power Plants (washington, D. c. ,  BuAer,1945),  pp.28-30 (Known also

as Meade Report) .  See also the BuAer l ' l . l , . l . I I  Div is jonal  Histor ies,  Vol  I I I ,

Engineer ing Div is ion,  Part  L2,  vF Design Branch, ' ,Navy Jet Developments. , ,

11.  MCA Memorandum for BuAer No.A4J31 of  31 October 1.944, "An Est imat jon of

the Fly ing Qual ' i t jes of  the McDonnel l  XFD-I  Airplane."

12. BuAer | r , | . l . | . I I  Div is ' iona1 Histor ies,  Vol  I I I ,  Engineer ing Div is ion,  part

l?,  VF Design Branch, "Navy Jet Developments."



13. BuAer Progress Report  of  VF Design Branch for August 1945. The pi lot

apparent ly had not yet  lowered the land' ing gear.  I ' lhen the engines f lamed out,

he had no power to get the gear down thus necessj tat ing a be11y landing.

14. BuAer Progress Report  for  November 1945, VF Design Branch.

15. The XFD-1, not the FD-1 made these f f ights.  Some confus' ion has exjsted

on the subject .  For reference see BuAer Progress Reports of  VF Desjgn Branch

for July through 0ctober 1946.

16. BuAer | . l . } ' l . I I  Div is jonal  Hjstor jes (Vol  I I I ,  Engineer ing Div js ion,  Part  8,

Ships Instal l  at jon Branch) .

17.  BuAer Progress Reports of  VF Design Branch for July 1946.

18. Ib ' id. ,  for  October 1946.

19. Ib id. ,  for  November 1946.

20. Ib jd . ,  for  December 1946.

2I .  Curtai lment of  wart ime product ' ion af ter  VJ Day cut th ' is  order f rom 100 to

60.



2?. Ib jd. ,  f  or  January 1946. One of  these i tems shou' ld be ment ' ioned as an

examp' le.  From November L947 to February 1948, the Naval  Ajr  Mater ia l  Center

at  Phi ladelphia used the XFD-f  in ' ic ing test  atop Mt.  Wash' ington' in New

Hampshire.  The tests are evaluated in reports on NAMC Project  TED No.NAM-

PP3103.

?3. BuAer l .J. l . l . I I  Djv is jonal  H' istor ies Eng' ineer jng Div is ion,  Vo1 I I I ,  Part  12,

VF Design Branch.

24. BuAer Progress Report  of  VF Design Branch for 0ctober 1946.

25. Ib jd. ,  for  February 7947.

26. Ib jd. ,  for  July 1947. Both the l ' lcDonnel l  and Douglas Companies were

p' leased to see the confus' ion ended between thejr  products.

27. Ib id. ,  for  0ctober L947. The use of  the name Phantom f i rst  appears for

the FD-1 in the BuAer Model Designat j  on of  Naval  Aircraf t  (SH,3Al. l )  ' in 0ctober

1945. In that  issue, the XFD-1 also appears,  but  wi thout the name Phantom.

In fact  the XFD-I  never of f ic ia l ly  was cal led the Phantom, but someone painted

the words THE PHANTOM in whi te let ters on the XFD-I  a i r f rame i tsel f .  When the

McDonnel l  F-4 was given a popular name, the name Phantom I I  was chosen. This

choice has caused the FD-1 to be anachronist ical ly cal led Phantom I .

?8.  A var jety of  reports were used to compi le th is descr ipt ion of  the FD-/s

character i  st  i  cs .


