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BASIC 
WING AREA __ 360 SQ. FT. --WING SPAN 30 FT. 
LENGTH 65.4 FT. 
POWER PLANT YJ-67-W-I 
TOTAL FUEL 1530 GALS. 
GROSS WEIGHT 31,850 LBS. 

Jl 

- __ Q -
FIG. 4 



I FIXE . CONDIT ONS I -- - 7 
o BASIC E TERNAL RRANGEM NT • E GINE-J-6 -W-1 I 

0 

COMBAT RAD. 350 .M.-PER M L-C-5011 A • L G. GR. ROL -2800 1 
• 

5 10 15 20 25 30 
AIRPLANE GROSS WT. -1000 LBS. 

35 

FIG. 5 
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MINIMUM EQUIP. BASIC 
WING AREA __ 306 SQ. FT. -
WING SPAN 27. 7 FT. -·--
LENGTH 65.4 FT. 
POWER PLANT YJ-67-W-I 
TOTAL FUEL 1460 GALS. 
GROSS WEIGHT 28, 100 LBS. 

------- - < 

0 0 0 

- - 0 _______ _O __ 
FIG.6 



COMPARATIVE PLAN 

GROSS WT. 
28,100 LBS. 

WING AREA 
306 SQ. FT. 

GROSS WT. 
31,849 LBS. 

WING AREA 
360 SQ. FT. 

FIG. 7 



SUMMARY OF FIGHTER STUDY 
AIRPLANE_________ BASIC STRIPPED 
ARMAMENT_________ FULL REDUCED 
EQUIPMENT_________ FULL MINIMUM 

POWER PLANT ____________ J-67-W-I __ J-67-W-I 
ARMAMENT 

GUNS: NUMBER AND TYPE 4 T-182 2 T-182 
ROUNDS OF AMMUNITION 800 500 
SIGHT K-19 K-19 

RADAR APQ-42 APG-34 
WING AREA (SQ. FT.) 360 306 
FUEL (GALLONS) 1,530 1,460 
WEIGHTS (POUNDS) 

TAKE-OFF 31,850 28,100 
COMBAT 28,330 24,800 
LANDING 23,025 19,030 

PERFORMANCE AT 35,000 FT. 
A/B POWER; COMBAT WEIGHT 

MAXIMUM SPEED ( MACH NUMBER) 1.92 
SPEED AFTER 3 MIN. ACCELERATION (MACH NO.)_ 1.83 
RATE OF CLIMB (FT./MIN.) 15,800 __ 

RATE OF CLIMB AT SEA LEVEL (FT./MIN.) 43,200 __ 
COMBAT CEILING (RIC= 500 FT./MIN.)(FT.) 52,300 __ 

1.94 
1.90 

19,680 
53,000 
55,000 

COMBAT RADIUS (PER MIL-C-5011A)(N.MI.) 350 
TAKE-OFF GROUND ROLL (FEET) 

MILITARY POWER _____ ____ _ 
A/B POWER _ __________ _ 

LANDING GROUND ROLL _______ _ 

3,720 
2,000 --
2,800 --

350 

3,410 
1,833 
2,800 

FIG.8 
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TOTAL COMBAT FUEL REQUIREMENT 
vs COMBAT MACH NUMBER 

6 ------

, ~ 5 11-----"--F--=---'UE=-=L-t-'-F....=.....:...OR-=---=-l--=-5 ~M 1--=t---=-"U"--=--TE=-=S-+-------l--r--4P"-----'-_EN~-1--L_IM_IT~ 
-J MIL. OWER + 5 MIN. A/8 
lJ.... PER IL-C-5O11 A-

~ 4 
co 
~ 3 ------r-----=--~~?- - ---+-~~---+--~ 0 1 '------1LOCKHEED PROPOSAL 
(.) 

w 2 -----+-- -+----4----~-~-~ 
> -
~ I ---4--~---+-----4---+--~ 

..J 15 MIN TES AT 
W MIL. P WER__... J-67 W-1 ENGi E 

~ o------------~-----------------0 0.5 1.0 1.5 2.0 2.5 3.0 
COMBAT MACH NUMBER 

FIG.9 
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TOTAL FUEL IS 

~~-,-~ _ __,__ 38% OF AIRPLANE i-----R_ES_E_R_VE _ __, 
TAKEOFF WEIGHT 4 ~ 

i----------1 TOTAL FUEL IS 
30% OF AIRPLANE CRUISE 

2 -------.i 

CRUISE TAKEOFF WEIGHT 
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F-868 SUPERSONIC 
FIGHTER 

FIG. I 0 



POSED AFTERBURNER COMBAT 
TIME FOR FIGHTER AIRCRAFT 

5 ----- -

- ,-TOTA AFTERS RNING 
ADDITIO AL TIME 2 COM AT TIME 

4 - AT COM AT SPE o= 4 <M-ll 

3 MIN. LER ION 
TO CO SP D 

0 ..__ _________ ......_ _______________ _ 

0 0.5 I ~0 1.5 2.0 2.5 3.0 
COMBAT MACH NUMBER 

FIG. 11 



C . BAT TOL RANCE PERMITTED BY RESERVES ... 

~ -II~ 
--------- e;;---£.::::::- -· -

ADDITIONAL 2 MINUTES 
COMBAT ON AFTERBURNER AT 
35,000 FT. - USES UP RESERVE 

FIG.12 



C BAT TOL RANCE PERMITTED BY RESERVES ... 

----
~ __..--.~-

....___--

u) ~~====~ 
.... _ 

ADDITIONAL 2 MINUTES 
COMBAT ON AFTERBURNER AT 
35,000 FT. - USES UP RESERVE 

FIG. 12 
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SUFFERS BATTLE DAMAGE TO EXTENT 
OF 15% DRAG INCREASE - PRESSURE LOSS 
FORCES RETURN FLIGHT AT 15,000 FT. 
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CO 'BAT TOLERANCE PERMITTED BY RESERVES ... 

t(--------
~ ELE.VATI 

8 000 FT. /Ill 

\ . 

COMBAT AT 28,000 FT. INSTEAD 
OF 35,000 FT. - USES UP RESERVE 

, 

V¥ 

FIG.14 



OMBAT TOLERANCE 
P RMITTED BY RESERVES ... 

\ \ 

. I\~ 
/ \) 

CRUISING BACK ADDITIONAL DISTANCE 
TRAVELED IN COMBAT- USES UP RESERVE 

I; /, 

FIG.15 
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AIRPLANE GROSS WEIGHT 
vs ARMAMENT LOAD 

co_J 35 ----------,----~-----.----r-----. 
I T-182, 200 RDS., 4 T-182, 800 DS., APG-34 

0 APG-34, K- 9 K-19 + PRO • 
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<( 0 5 10 15 20 25 

ARMAMENT WEIGHT-100 LBS 
FIG. 16 



AIRPLANE GROSS WEIGHT vs 
MIL-C-5011A COMBAT RADIUS 

.. 
~ 40 --~~-~ -~-~-~---. 
_J 
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9 30 r~~~~~---+jijiial-+-~~9 
t--= 
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~ 20 
0 
a:: 
<-!) 

w 10 
z 
<( 
_J 

~ 0-----------------------------~ 
<i 0 50 100 150 200 250 300 350 

COMBAT RADIUS-NAUTICAL MILES FIG. 17 



EFFECT OF LANDING GROUND ROLL 
ON AIRPLANE GROSS WEIGHT 

• 

~ 3 5 .--------.------------,--------.-,-----~--------.------------, 
_J 

g 30 1 ~1~1--------------=r-----t--~:.:;:::j 
QI 25 ----------+---=--,---,---+---~-------+------...,: FIXED CONDIT ONS 
~ 20 --------~I. ---=..!BA~IC~E~XT~E~NA~L~A~R~A~N:...=...::GE==M~NT~---+--~ 

2. EN INE-YJ-67-W-I 

0~ IS--3~·~AR~A~ME~N~T~4~T-~-1~82~0~0~R~DS~A~P~Q~-4~2~K~-1~9~ 
. a:: 4. CO BAT RA . 350 N. . PER Ml -C- 5011 A 

c, IO " -----------+--------4-------+--­

LL 

~ 5-----+---4---------+-----~ 
w ~ ~GROUN ROLL--+-~ Ji.. 0 ____________ ........... _.__ __________ ____ 

~ 0 I 2 3 4 5 6 
LANDING GROUND ROLL -1000 FT. 

FIG. 18 



EFFECT OF LANDING GROUND ROLL 
ON AIRPLANE GROSS WEIGHT 

• 

~ 3 5 .-----.-----------.-------.- ,-----------,-----.------------.---------, 
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8 30 1 - 1 -1------=--t-----+--~~j 
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FIG. 18 
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SAVINGS REALIZED BY F-104 
PRODUCIBILIIT STUDY MADE DURING 
EXPERIMENTAL DEVELOPMENT 

>- 100 20 O 
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=> I ' 
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F-104 MODEL WITH HORIZ. FINS AT F.R.L. 

-- """' 

FIG. 35 



-I 
LL 



I 
(.) 
t­
w 
~ 
(f) 

:c 
(.) 
1-
L&.J 
~ 
(f) 

EMPENNAGE CONFIGURATION 

L&.J 
e> (.) a:: 

:::> 
(.) 

' 

FIG.37 



:::c 
(.) .... 
w 
~ 
CJ) 

EMPENNAGE CONFIGURATION 

w 
e> (.) a:: 

=> 
(.) 

:c 
(.) 
J­
L&J 
~ 
en 

w 
e> (.) a:: 

:::) 
(.) 

FIG.37 A 



LR 12.2 36 
J une 18, 1957 

/r, r-f /;>f'd A I R c R A F T c o R P o R A T I o N 

------------------------------- CAL IF ORN I A DIV IS IO N 

µut i!.'lto t he control wh.id: wodd b e a fonct:Oi!! cf t ~.e rate of ;;itc h . 

' 0M W .,.,,. I 



OMATIC PITCH CONTROL 
INSTALLATION 

AUTO PITCH 
ACTUATOR 

RATE GYRO____, 
AMPLIFIER 

SYSTEM TEST 
LIGHT 

VANE NO. I 

STICK 
SHAKER 

FIG. 38 



TYPICAL MANEUVERS 
WITH AUTOMATIC PITCH CONTROL 

a:: · oo 
<(l-

g~ 
l.l.. 

z 
~Q 
01---._. (/) 
(J)Q 

a.. 

PITCH 
CONTROL 

• PITCH 
CONTROL 

0 ~-------------------
15--------r-----~---~ 

2 4 6 
TIME-SECONDS 

FIG .. 39 



F-104A STALL CHARACTERISTICS 
vs MACH NUMBER 

t­z 
' w ' t- -
1 LL Q 

-LL 
...J LL 

w 
0 
(.) 

PITCH U REGION 

0 .4 

A 

A NEUTRAL STABILIT IN PITCH 
B LATERAL INSTABILI Y 
C BUFFET 

.8 1.2 1.6 2.0 2.4 
FIG. 40 MACH NUMBER 



,. r 
LR 1223:~ 

J ._1e l u, l9 S7 

CORPORATION 

---------------------------------- C A L I f O R II I A O I V I S I O N 

B. RoU C cnpE;. E 

T :w c :.; ·-;·iect :..: ! .:::H c· i< l:. L '-. o :. Le F-104 ·.,a c :.:e c ?. ::lea lt 

·; : t 7.:. at co1::.f.:1:.erab le le:;,.~tl; :·,;· Hc i:=•?e rut ~-. C ct:: ·ker :L, t::.dr l"e "'O rt. (z) T :·.e 

of --· 11 of ' "'elJ . ~re-- l 0 -c0 -- c•1· ,..e ,-o .., ,1 ,,,: 11 -, .. ,.~,., '· ::i · .. "' ,.. .. - ' fe re - ... t ~\11 "' ~ .. 
• -'--- HI - .J~-.JL, C :....1 ... -=- - ..... - .,. __ ... ,G.. .... 1., ... _ i;.;. _ ... _\........,\- - -- -· c:;;. .l fJ,().\I,,, •.. 

(2) Airola:::2c Der~i:;r ... · m . l i cat ior:.s of t:-1 ~::ert ia C ou.p li ::~· Pr~o lcm , r :~ 
R. R ic:1ar d Hc i pe a r..:. L eo C 1:: h ,ike r, L oc k.. : e.:~ A -~:: c raft C ·J r ::. . , t i't;:SF.::de .. ' 

at the : .A. S. ·l•:ati01tal m!:::eL:-::[ in I, ev.r York, Ja: iaar: :- 195-7. 



z 
<t 

TYPICAL DIRECTIONAL STABILITY 
VARIATION WITH MACH NUMBER 

o .40----------·----1i-----··~t----------1 
<( 
0:: 

0:: 
w 
a_ 
I .20-------+------+-----t---_____;:_.,,_~:---; 
~ . ~Q 
C: 

(_) 

.5 1.0 1.5 2.0 
MACH NUMBER, M 

FIG. 41 



-------~-,. I, - ,---
LR 12236 

J une 1 E,, 1 9 5 7 

/v r·f il~fl</ A I R c R A F T c o R P o R A T I o N 
--------------------------------- CA LIF OR NIA DIVISIO N 

(Fic:,:.rre 4 2. ). 

C . P owe rda n_..: Pr~1: i.c znG 



3 
_J (/) 
<l:-u e> 
t- I 

j 

-- -- FLIGHT MEASUREMENT 
·-- COMPUTATION 

g 
M=.97 h=39,270 

·- ---------, ~ RIO--- -----,­
<.!> z 
<t . 

<.!) 

,. 

0:::: _J 
Ww 
>u 

WW Q._ __ ..._ __ !---t-~_,.,.~--ti co 
·u 

~ct u 

-
-----~--.... -.-.. .......... ~ffil w 

0 
-1 ----------~----~ en L 10----- -----'-------

UP 20 R30---------r------=-------=-, 
w . WU 
~u ~w 
~~ <t~ 
:c~ O~-==~=---~~,-~-n-r-tt:~~~ a.-. ...... ~~~-+-,~~~--~ 
u~ ~w 
~~ ~o, 
a.. I 

ON. 200 - 4 a L 300 
TIME-SEC. 

4 
TIME-SEC. 

8 

FIG. 42 



,-

far-ihr-rr/ A I R c RA FT 

LR 1223 ·, 

J •..: .!.e 1.:;, 19~,7 

CORPORATION 

--------------------------------- CAL Ir ORN I A DIV I SID N 

~- .,tc. ·-t_ . : a a.1. .z t t c l kak::; a :._ -

Mac ·· a t 



a:: V, - 1.1,.1 

<C 

( \ 
V, 

c:: c::c 
0 

c:.:, 

I- I-
u V, 
1.1,.1 => - c::c 
1.1,.1 :::c 

I >< 
1.1,.1 



INLET TOTAL PRESSURE RECOVERY 
~,00-- -~---------c-c---~--~ -
1 

>-
ffi 2 SHOCK AMP INLE 
> 7 DESIGN M CH NO.=1.5- ' -5-------~---- ----+----o 
&3 2 SHOCK ALF CONI AL 
a:: INLET OP IMUM BY ASS 

DESIGN M CH NO.= .O-w 50----------------0:: 
:::> 
(/) 
en 
w 
a:: 25------+-----+-----+-----+---~ a.. 
_J 

~ 
~ 00 0.5 1.0 1.5 2.0 2.5 

MACH NUMBER 
FIG.44 



LR 12 23':; 
J Lme 13 , 19 S7 

_Ir, r·J 0~vrl A I R c R A F T c o R P o R A T I o N 
__________________________________ CAL I FO RNIA DIVISION 

. . ,_;_ 
I" - • ... ~•• 

.,,.,..,,-,,,. <· cf at·tr. -,- ·,._ .. .,.. ·-·' a" .. ~~--= -,, •'tc~ , r ., .. · .. , ~-na •··· - c.r- r. .• r 1·a , \:ial ,·ev eL·· -c;.. _L _ ~~ --,1.. . - • ... , ., - .. - -- _ .. - ,.,. .• - ~J.. L v .. •• - •-( . .'\ .• ~- _._ (41 .,. -- - t.. • .J. 



.,-------------

FIG. 45 



0 

. CAL THRUST&.DRAGAT 35.000 FT. 

ACCELERATION FROM -1.0 TO M-1.5 
IN 2 MIN. REQUIRES A PROXIMATELY 
HALF OF ACCELERATI A GOOD JET 
AIRPLANE DEVELOPS N TAKE OFF. 

AIRPLANE DRAG 

\_NON A TERBURNING 

---1 

1.0 2.0 2.2 
MACH NUMBER 

FIG. 46 



I' '} 

_/r,r-ffl~yy/ A I R C R A F T 

.. ;,.. -

LR 12 23 :j 
J ..::~e 13 , I 9 5 7 

CORPORATION 
_________________________________ CALIFO RNIA DIVISIO N 

::-:. t .:.r:. e a rl ' . :~ c ·c .. .: .~.:.c~ : i t E X F -= l 04 , 

T .c i-:·e ·,. o.5 a .. ,.. 
4 • 4 S ... .. . 

' -c ::i.c J..·c:...4_ - .. , e. :.. :·.: a .~ :..c .... --:; , .:.:.: 

. ' . 
C:.)-..:~ , . ::.. ~ 1 !;, • r• - .... ~ ··-- C.\ .;_ :. a .. .. ,: _., 

2.· l i. -· .'. a.·_: . i 

2. ... ' c.!. .. . ... 

.... Se cf a 

, o nw l l l l A ' 



SAFE ESCAPE LIMITS OF "D" SEAT 
EXCEED 800 KNOTS AT SEA LEVEL 
AND MACH 3.0 AT ALTITUDE 

60---- ~------r---~--~-~ 
\ ' t 50-------+--t' .-------!-'----..-, -~~---+- -

' ' 8 40 a--------+--'~, --+--'__::!I,~, 1---- __:,,;;;j 

0 ' - ' 
WI 30 ' 

CON ENTIONAL ' 
0 SEAT APABILITY , 
~ 20 , 
- ' 
~ I O -------- -t-----+---' '~--~ --+---I 

<( , ··::: M=2.0 
,rM=I.O _; 

2 4 6 8 10 
INDICATED AIRSPEED-100 KNOTS 

FIG.47 



.... . : 

LR 122 3~; 
J U!!e 13 , l 9 5 '7 

_________________________________ CAL if ORNIA DIVISION 

W · • t 1 t t . . {, " 1:-.::: ;.:n: ... e e s c; g :_o v1 e•..; ,; .,:.e 



STANDARD SEAT AT MACH 2.0 

FIG. 48 



MODEL •D" SEAT AT MACH 2.0 

FIG. 49 



LR 12236 
J i:....--ie lS, 1957 

/r. r·l0rf'r/ A I R c R A F T c o R P o R A T I o N 
---------------------------------- CALIFORNIA DIVISION 

• •• Co 

•:.. 

be as 

. -
~ v .. t. .. ~c..a;:, -... 



, _ 
'/r,r//~rrl A IR c RAFT 

LR 12236 
J · ne !8 , 195 7 

CORPORATION 

--------------------------------- CALIFORNIA OIVISION 



' 

ENGINE BLEED AIR 

DISTRIBUTION DUCT 



r , ' . -
LR 1223 6 

J u::te 18 , 1957 

.1r,>.111 (If'(/ A I R C R A F T C O R p O R A T I O N 
_________________________________ CAL IFORNIA DIVISION 

T ee 

&eat·ci:. and tracki~:; . 



LR 12236 
J nne 18 , 1 9 5 7 

./4 r·/:i?~fJrl A I R c R A F T c o R P o R A T I o N 

---------------------------------- C A L I F O R N I A D I V I S I O N 

V~I. GE! -ERAL DESCRi. PT .. O: OF F 0 1C4A A z· :u F-1043 



LIGHTWEIGHT SEARCH RADAR 
I 

OPTICAL & INFRARED SIGHT 

ELECTRONICS COMPARTMENT 

AMMUNITION 

r=----=- . 

J-79 ENGINE WITH AFTERBURNER 

SADDLE TANKS 

-= ~--=--=- ==-- --
- - ~=--~ 

,,.-,--.. 
{ ' \ 

RADAR INDICATOR T-171 E3 GUN SUMP TANK ARRESTOR CHUTE 

DOWNWARD EJECTION SEAT AUXILIARY TANK 



- ND. 1 SYSTEM 
ND. 2 SYSTEII 

U■ 111 TIUI Al Flt IIYE nAP YAW DAMPER 





D~ ElECTIII SUTS 

OIPlflUL ~SSIT 

SEAIIC:I bllU 

ELECTIONICS COMPARTMENT 



/r,r·lhrrrl A IR c RAFT 

\. • l . 

LR 12Z3C 
J u. 1e 1 J; , l 9 5 7 

CORPORATION 
________________________________ CALIFORNIA DIVISION 

v~7.{. LOOK: ... G FORWARD 

-· ... . -~ .. '· 
;_.l - 1... , J \1 

::--ac!ar, aL' .. fi.,: c <.: ' )~. tro 1 ~c t.: .. e 




