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PRODUCTION 5PECIFICATIONS 


TF 6125 


11ZOOM FLIGHT11 


Security 
Classification: a. Script - Unclassified 


be Film - Unc.lassified 


Type of Film: 


Length: 


Photography: 


Locatj on: 


Fi 1m Content: 


16mm Color 


Estimated 22 minutes 


a. Live action - 100% 
b. Sound - 80% off-screen narrat.ion 


- 20% sync-sound 


Edwards AFBr-CA 


Zoom flight t..!"'aining missior..~,,how it is taught 
i.n classroomt thro 11gh simulation and in actual 
flights 







Sc. 1 EXT EDWARDS AFB DAY 
MS PILOT 


Wearing full pressure suit_. 
as he climbs aboard F-104 
aircraft. 


Sc. 2 EXT EDWARDS AFB DAY 
ANGLE - F-104 


Taking off, 


Sc. J EXT EDWARDS AFB DAY 
AIR TO AIR SHOT - F-104 


In level flight just 
prior to zoom. 


The aircraft begins z,oom~ 
slanting up and a,1ay 
from the camera. 


SUPERUiPOSE TITLES: 


MAIN TITLE: "ZOOM FLIGHT11 


DISSOLVE TO: 


This man is a UrS •. Air Force pilot. 


There was a. time when he was only a 


pilotcc•but advancing scientific 


knowledge and engin~~ng technology 


have added a new dimension to his career. 


Today he is a manager. His jobo •• 


energy managerrtefi'h 


At the Aerospace Research Pilot Training 


School, Edwards Air Force Base, California~ J 
5--u, .::/4;:I;-f_ e .5-6 


-€.xpericftce€i pilots are ~-:i.cng.---t.fr becom,,-;eb->~1; 
~ TJvv ~...),U .lJvVy--f'"Y..J (,;:J_.,Jl 


experienced ~ '&\' ma~- s. They are c_ 


being trained in theory and in practiceo~• 


on the blackboard and through an aerial 


maneuver known as~~• 


,, ,,Zoom Flight. 


~ ~ .,·-(..,"- , ...... 


• ,(, 
c,.,.(T 







Sc. 4 INT CLASSROOM DAY 


MCU INSTRUCTOR 


At blackboard, skekhing 
a typical zoom flight 
pr?file, marking X1 s at 
critical points. 


Sc. 5 INT CLASSROOM DAY 


ESTABLISHING SHOT, 


THE STUDENTS 


Most in flight suits, as 
they look, listen, and make 
notess 


Sc. 6 INT CLASSROOM DAY 


SYNC SOUND SEQUENCE_. PROPOSED 


BREAKDOWN OF WHICH IS SHOWN 


ON PAGES 3 and 3A, FOLLOWINGQ 


I 


j Zoom flight is just what the name 
i' 
i 


I 
I 
l 


f 
i 
; 


implies.o.a high-arcing, ballistic-


type trajectory flown by an aircraft, 


during whic.h the pilot experiences and 


must cope with many of the principles 


and problems associated with space 


operations. 
J,-.1 (;-<'Ct\ < 


It is~ a fB.rm-of~ener 
I • 


Cr"/ O-•' • ,.,:; • .,.,/ ~4 >, / i '{I•"- 1~ •. '- -


management demanding .great.--ski-B::--and 


knQwledge. 


The zoom flight/energy rrenagement 


program is the final pha1oe of the 


Aerospace Research Pilot School 


flying curriculumo 


! 
I 


I 
I 
I 
/ 


I 
I 
I 


: 







Sc. 6 (Continued) 


a. MS - INSTRUCTOR ~/ 
Speaking to students. /1{..___l ~ ( 


Now. a ,.when you walk out to your aircraftp 


INSTRUCTOR (SYNC) 


b. CU INSTRUCTOR 


it contains a certain amount of available 


energy in the form of fuel. How it will 


be converted is up to you. You can use it 


to cruise a long range, to climb to high 


altitudef to fly fast.o.., cOr you may even 


waste it. The many variables associated 


with optimum energy conversion have already 


b .d I J <, ,,,,,._,, .5-C>. een covere • I'\ r ,r.-J 10,,. • L'-" _ 


~ 5" 1::,v~v• 
For this discussion, we 111 consider you c. REVERSE ANGLE, 


STUDENTS 


d. MS INSTRUCTOR 
Traces flight path to 
pullup point on sketch. 


e, CU INSTRUCTOR 


Writes the following equation 
on the blackboard~ 


are 11sing good, if not optimum techniques to 


arrive at a pre-determined altitude~ (Poten­


ti;l Energy), at a pre-determined Mach 


nQDber (Kinetic Energy)o 


When you achieve these conditions you have 


stored a ~pecified amount of energy i.nto 


your aircraft and are now ready to use it 


or convert itQ for our special case, the 


following relationE-hip exists: 


0 ( Excess Power T TAL ENERGY = f JrJ, H, V r ---n:fue-- 1 
wind shear) 







Sc. 6 (Continued) 


f. MS STUDENTS 
.Making notes. 


g. CU INSTRUCTOR 
Writing the following 
equation on the black­
board: 


3a 


INSTRUCTOR (SYNC) 


If we consider only steady state 


conditions, that is, no thrust and no 


drag with steady airspeed and altitudeou 


or better yet, T minus D equals Oeo~ 


the energy equation may be written: 


1 2 = Wh + 2mV -?-­
t 


h. MS STUDENTS 
Making not es., 


(ANTICIPATE AND BffiIN 
TO FADE INSTRUCTOR1s 
VOICE, BRINGING NARRATOR1 s 
VOICE OVER IT BEFORE END 
OF SPEECH) 


i. End with MCU of 
INSTRUCTOR, and ZOOM IN 
to ECU of figures on the 
blackboard, 


Of course, this equation is valid only 


in a Newtonian reference system. 


Therefore it could be used in a moving air 


mass if the wind velocity were constant 


throughout. o ,which will not be the 


case, since wind speed att say, 35,000 


feet may be 80 to 100 knots and at 60,000 


feet it may be 5 knots~ 


NARRATOR 


The complicated formulas learned in the class­


room portion of the program establish the 


principles that govern the flight phaseoe• 


when the student pilots will be required 


to fly very precise profiles, similar to 


those flown in rocket-boosted research 


vehicles and lifting bodies. 







DISSOLVE TO: 


Sc. 7 INT FLIGHT SDJJ:ULATOR DAY 
ECU INSTRUMENT PANEL 


ZOOM BACK to reveal student 
pilot in simulator. He is 
11flying 11 a mission. 


Sc. 8 INT SIMULATOR ROOM DAY 
MS SilruLATOR 


As the student pilot 
is 11flying 11 it. 


Sc. 9 INT SH'.ilJLATOR ROOM DAY 
MCU PEN RECORDER, 
OPERATOR 


The pen recorder is narking 
the student's flight 
profile. 


Sc. 10 INT SIMULATOR ROOM DAY 
MS SIMULATOR 


As the cockpit is opened: 
showing the pilot and the 
instrument layout~ The 
pilot prepares to exit. 


As the training proc.eeds, the students 


reac.h a midway point bet.ween the class­


room and the flight line. o ,where the 


blackboard figures are converted into 


readings on an instrument panel. 


Here they have an opportunity to check 


out the practical application of the 


energy management theories .•. 


. , .. without leaving the groui:id~ 


Each student spends a minumum of two 


hours in this NF104 Flight Si.inulator, 


which is capable of simulating all 


parameters of a 2.oom flight except 


zero Go 


A profile of each flight is recorded 


for later discussion and analysis. 


This trainer enables the student pilot to 


fly a reali.Etic z.oom maneuver., and to relate 


the mechanical operation to the energy 


management cone epts he has learned in 


the c-las::room. 







Sc. 10a INT SIMULATOR ROG>l: DAY 
TWO SHOT - PI.LITT, TECHNICIAN 


Discussing the results of the 
11flight 11 


DISSOLVE TO: 
Lri .feJ' ~ 
~ 'v" 


t." Du1;ing the course of their training, Sc. 11 INT PRESSURE SUIT FITTING 
ROOM DAY 
ESTABLISHING SHOT - PILOT, 
ASSISTANTS 


The pilot is being dressed 
in a full pressure suit~ 


Scs 12, 13, 14, 15 
INT PRESSURE SUIT FITTING 
ROOM DAY DIRECTOR1S CHOICE 


Fill in sequence on suiting 
the pilot. End with pilot 
fully suited., exiting the 
equipment room or van. 


the student pilots will fly zoom 
J_;-;: .. .J. 


misEion.s that top out .:,3,±.-eighty 


thousand feeto Full pressure suits 


are required at these altitudes. 


Becoming familiar with the pressure 


suiteHlearning to fun.ct.ion 


efficiently while wearing itc "a 


these are ne('.essar:y early stepe,. 


PILOTt ASSISTANTS (SING) 


PORTION OF THEIR CONVERSATION A.ND COMMENTS 


AS THE SUIT IS PUT ON Q MENTION ONE OR TWO 


IMPORTANT POINTS~ 0 ,,PERHAPS IMPORTANCE 


OF PROPER FITj CLOSURES~ ETCQ 


DISSOLVE TO: 


5, 







Sc. 16 EXT FLIGHT LINE DAY 
ANGLE F-104C 


A maintenance crewman is 
placing the mounting plat­
form, opening the canopy. 
The pilot, in pressure suit 
ENTERS SHOT5 climbs into 
the cockpito 


Sc. 17 EXT RUNWAY DAY 
PAN SHOT F-104C 


Taking off. 


Sc. 18 EXT EDWARDS AFB DAY 
AIR TO AIR SHOT ~ F-lOLC 


NARRATOR 


All zoom flights at the School are 


made in F-104 aircrafto ~ €more or 


less modified for the purpose. The 


pilot flies his Suit Evaluation mission 
~p-o/J 


in an F-104C model.1 'The purpose of this 


mission is to familiarize him with the 


pressure suit performance and with his 


maneuverability and capability in the 


suit environmento 


During the flight, the pilot will go 


through the preliminary and final 


phases of the 111J.Esion, but will not 


c.omplete the zoom portionc 


Sc. 19 INT F~l04C DAY MaximuJn al Utu.de reachedo cc.with the 
CU STUDENT PILOT 


cabin unpressu.rized~ocif 50,000 to 
Operating his controls. 


Sc. 20 INT F-104C DAY 
ECU PILOT 


Talking on his microphoneo 


55,.000 feet. 


"· :;fv) 1 ./~ 
The student i.~ in communication with 


the pilot of hie cha~e plane~ 







Sc. 21 EXT EDWARDS AFB DAY 
AIR TO AIR SHOT F-1O4 CHASE 
Pl.ANE AND STUDENT PILOT 
AIRCRAFT 


Featuring the chase pl2.ne_, and 
showing relationship of chase 
to student aircraft by mec11s 
of their contrails. 


Sc. 22 EXT EDWARDS AFB DAY 
AIR TO AIR SHOT 
F-1O4 CHASE Pl.ANE 


Sc. 23 INT F-1O4 CHASE Pl.ANE DAY 
CU PILOT 


On his radio. 


Sc. 24 EXT EDWARDS AFB DAY 
PAN SHOT F-1O4C 


Coming in for lcS.nding .. 


DISSOLVE TO: 


See 25 INT PRESSURE SUIT FITTING 
ROOM D~Y 
MS PILOT, INSTRUCTOR 


Their assistants are 
readying their pressure 
suits,; as the pilot and his 
instructor with clip board? 
make la st minute check of 
fli.ght details. 


The use of a chase airc,raft is an 


established safety procedure in this 


and in all succeeding missionso The 


chase is there to assist in case the 


zoom pilot encounters an emergencyo 


As soon as he has t-ecome familiar with 


all feat 1Jres of the full pressure suit,., 


the student pi.lot is ready for his 


fi.:rst zoom flight o It will be made 


with an ini:tructor in the back seat, 


to obser·ve and advise, 







Sc. 26 INT PRESSURE SUIT FITTING 
RPOM DAY 
CU PILOT, INSTRUCTOR 


Looking over their shoulders 
at clip board containing 
sketch of II Zoom Demo11 flight 0 


(See attached) The sketch 
used here should contain 
additional words describing 
the 5 phases of the mission, 
at appropriate places. 


Sc. 27 INSERT 


Sketch of zoom demo flight, 
on clip board. 


DISSOLVE OUT the check nota­
tions, leaving only the 
5 phases~ 


Sc. 28 INT PRESS.URE SUIT FITTING 
ROOM DAY 
MS PILOT., INSTRUCTOR 


As they set clipboard 
aside and start dressing 
in pressure suits. 


DISSOLVE TO: 


Thorough pre-planning is emphasized!' 


especially a knowledge of the many 


procedures and in-flight checks 


that must be made at specified 


intervals during the flight$ 


The zoom mission is 


r\l 


rn 
UJ 1 


broken down into , 
i 


five distinct phases; acceleration 


to pullup point$.~pullup to desired 


climb angleo.0tracking the climb angle 


\ 


to desired angle of attack •.. push over, 


holding angle of attack constant.~$ 


and re-entry, 







Sc. 29 EXT PAR.KING STRIP DAY 
.ESTABLISHING SHOT 
PILOT - INSTRUCTOR 


ClLmbing aboard F-104D 


Sc. JO EXT RUNWAY 
PAN SHOT 


Taking off. 


DAY 
F-104D 


Sc. 31 EXT EDWARDS AFB DAY 
AIR TO AIR SHOT - F-104D 


Sc. 32 AI.it TO AIR. F-104D DAY 
ANGLE - PILOT, INSTRUCTOR 


Featuring the pilot, as he 
operates appropriate 
controls. 


Sc. 32a INSERT 
SUIT AL Til'iETER 
REDISTERING 35.000 
( CHAMBER SH OT) 


Sc. 32b RIGHT CONSOLE OF 
A/C OXYGEN PANEL 


In simple terms, a zoom flight is 


a climb during which the kenetic 


energy of an aircraft is converted 


to potential energy, enabling the 


aircraft to reach an altitude higher 


than its steady state ceiling. For 


ma.:>dJDum sue:cess, each pha:::e of the 


maneuver should be flown exactly 


as preEcribed~ 


A check of the full pre~sure Euit 


is always one of the first ~onsidera-


tionso At thirty to thirty-five thousand 


feet, the cabin pressure is dumped& 0. 







Sc. 33 EXT EDWARDS AFB 
AIR TO AIR SHOT 


DAY 
F-104D 


As it goes into afterburner. 


Sc. 34 Ex.T EDWARDS AFB DAY 
AIR TO AIR SHOT F-104D 


The aircraft pulls away from 
camera as it accelerates. 


Sc. 35 Ex.T EDWARDS AFB DAY 
ASKANIA OR TRACKING CAMERA 
SHOT F-104D 


Approaching pullup speed and 


point of pull. 


ocoand the air.craft climbs to 


forty-five thousand feet in after-


burner. This altitude is then 


exc.hanged for airspeed as the 


pilot drops back down to start his 


acceleration r-~n. 


In this zoom demonstration flights 


pullup is initiated when the 


indicated Mach No. reaches 2.0j at 


10 


an altitude of thirt.y-,five to thirty-


seven thousand feet. 


At this pointr ideal energy management 


would c.all for a <:0ndi tion of maximum 


specific. energy and maximum excess 


thrust. Howev erg many inc.onstant 


fact ors are i.r,vol ved,, c ~ such as 


altitude, temperature., wind~ pilot 


technique and other:::,< ,making an 


exact mathe.matica.l analysis very 


difficult. 







Sc. 35a INT F-104D DAY 
CU PILOT 


Operating controls as 
camera angle indicates 
Pullup. 


Sc. 36 INT F-104D DAY 
CU INSTRUCTOR 


Conversing with pilot 
via intercom. 


Sc. 37 ASKANIA OR TRACKING 
CAY.LERA SHOT F~l04D 


Well into pullup portion 
of the flight. 


j J/l /"/ 
·. ,, ~~1r' 


ti" 
~.,..__<C'.:l 


Q , 
~'..i.;J. 


Sc. 38 INT F-104D DAY 
CU PILOT 


Checking ar!gle of attack 
indicator, 


INSERT APC Gauge or &.'1gle 
of attack indicator, hovering 
at 6°. (Flightline) 


Sc. 39 INT 
cu 


F-104D 
PILOT 


DAY 


Conversing on hi:: radio, 


llc. 


The instructor corrects and evaluates 


the student's performance as the 


flight proceeds. 


(WILD SOUND: INSTRUCTOR CRITIQUE) 


Achieving the optimum trajectory during 


the zoom requires skillful handling of 


the aircraft. The pre-determined climb 


angle,,,in this case, thirty degreesooo 


is attained while slowly increa2ing 


the angle of attack until the ma.xi.mum 


angle of att.s.ck is reached.a 


If the pu.llup j_s done correctly, at the 


proper G level for the deEiren angle 


of climb 5. maximum use of exce:cs thrust 


wi 11 be g~ined and the aircraft. will 


enter the ('l:i_mb angle vn th maximum 


specific energyc The climb angle is 


then held unUl the planned angle of 


attack, o ,:, s'ix degrees in this e.xampleo,. 


is ::-eached,, 







Sc. 40 EXT EDWARDS AFB DAY 


ESTABLISHING SHOT 
SPACE POSITIONING RADAR 


CENTER 


Sc. 41 INT RADAR ROOM DAY 
ESTABLISHING SHOT 


The radar operator is at his 
microphone. Technician 
observing flight profile 
pen recorder. 


Sc. 42 INT RADAR ROOM DAY 
aJ OPERATOR 


At his mike, talking to 
the pilot. 


OPERATOR 


Ea.ch flight. is monitored by radar 


and closed circuit television~e5 


•oeand the pilot is in regular 


communication with the radar site. 


BRIEF SYNC SOUND SE.QUENCE.!I OPERATOR I s POV,. 


AS HE AND PILOT EXCHANGE INFORMATION RE 


THE CLIMB ANGLEo 


Sc. 1.,_3 INT RADA.it. ROOM DAY 


MS PEN RECORDER, 
TECHNICIAN 


The technician observes 
as the pens trace the 
flight profilec 


Data f:rom the .Y"adar is fed into an 


analog computer which presents its 


results on a plotting boardo This 


prcvides an insta:r,t.aneous picture 


of the aircraft's positioP-i and is 


used for pilot guidar,:: e and for 


post-flight analyde~ 
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Sc. 44 INT RADAR ROOJ\1 DAY 
CU PEN RECORDER CHART 


20011 IN to ECU of pen as it 
indicates the aircraft is 
about to go over the top. 


DISSOLVE TO: 


Sc. 45 EXT EDWARDS AFB DAY 
ASKANIA OR TRACKING CAMERA 
SHOT F-1O4D 


As the power is shut down 
and the contrails ceasee 


Sc. 46 EXT EDWARDS AFB DAY 
ASKANIA OR TRACKING CA1'1ERA 
SHOT F-1O4D 


Angled to create impression 
of aircraft going over the 
top of zoom. 


Sc. 47 INT F-104D DAY 
ANGLE PILOT~ INSTRUCTOR 


At sixty/thousand feet the afterburner I) 


·iJ '~ /,.t.t I ' .J • .,. ,i. ., • ... \ ~ • 


2.n.d-rtne.'..' engine a re 1:hu t down. to 


eliminate the possibility of ,..:ngine 


overspeed or overtemperature. This 


procedure is followed in all zoom 


missions, but in lat er flights th_e 


afterburner and 4l:te engine will be 
'7 !f ,.., .. I 


shut down Ee~at;{; a~d lt sli~;~ly 


higher altitude2. 


The aircraft continues over the top 


"'ri thout power. 


During thi.s portion of the flight., 


the pilot and his ir.structor 


experience a period of zero G. 


I 







Sc. 48 EXT EDWARDS AFB DAY 
ASKANIA OR TRACKING CAMERA 
SHOT F-104D 


In nose down attitude 
following attainment of 
peak altitude~ 


Sc. 49 EXT EDWARDS AFB DAY 
ASKANIA, TRACKING CAMERA 
OR CHASE PLANE SHOT F-104.D 


On the way down, making a 
turn. 


Sc. 50 EXT EDWARDS AFB DAY 
ASKANIA OR TRACKING 
CAfIERA SHOT F-104D 


Contrails begin as the 
engine lights up. 
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In the re-entry phasei the di.ve angle 


is maintained at about the same degree 


as the climb angleo Although the 


airspeed builds up slowly to begin with, 


it can peak out above the airframe 


limit if proper techniques are not used. 


The surest way to guarantee that the 


limiting Mach Number is not exceeded is 


by holding a suffic-ient angle of attack 


and using the drag devices. 


Sinee the airc.raft is still with out 


power,, a ti.1rn is made to line it up 


with the recovery areao o ~a dry lake 


bed landing strip, coin case the engine 


fails to re-st.a.rt and a dead stick 


landing becomes necessary~ 


The re-start is aecomplished at 


sixty thousand feeto It is significant 


to note that since the zoom flight 


program begans there has never been a 


failure to obtain a re-li.ght. 







Sc .. 51 INT F-104D DAY 
ANGLE PILOT, INSTRUCTOR 


The instructor gives a 
thumbs up gestureo 


Sc. 52 EXT EDWARDS AFB DAY 
AIR TO AIR SHOT 
F-104D, CHASE PLANE 


Approaching the landing 
strip. 


Sc. 53 EXT PARKING STRIP DAY 
PAN SHOT F-104D 


Rolling to a stop. 
The canopy opens and the 
pilot and his instructor 
climb out. 


ffe-~ (_l{r-r-- ]) •• 


u y.J io-p,(_ -/; 


I 
(SFX: WILD SOUND RADIO CALL -


11Sport zoom one---good re-light--~· 
bypass flaps closed~- 11) 


Both the chase aircraft and the Space 


Positioning Radar have monitored the 


flight from start to finish~ .. the chase 


aircraft remaining at 35JOOO to 40»000 


feet d'1ring the zoom portion of the 


flight and picking up the zoom aircraft 


again as it re-entersa 


This zoom mission.~othe first of 


many the student will fly ... 


has introduced him to many of the 


practical aspects of advanced flight~ 


Among these are low dynamic pressure 


aircraft orientation and recovery.~ 


extended periods of low G operation, 


and re-entry tec·hniques similar to 


those that apply to spacecraft and 


the X-15, 







DISSOLVE TO: 


Sc. 54 MONTAGE, OR SERIES OF 
QUICK CUTS 


a. Pilot entering aircraft. 
b. Take off 
c. Air to Air shots of 
aircraft in level flight, 
in pullup, in climb, going 
over the top. 
d. CUts of pilot 
operating his controls. 


Sc. 55 EXT HANGAR DAY 
RUNBY SHOT NF 1O4A 


A tractor is towing the 
aircraft out of the 
hangar, past camera~$G 
slowly enough for good 
observation. 


DISSOLVE TO: 
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With the demonstration zoom behind 


himi the pi.lot begins a series of 


solo zoom flights. These are almost 


identical to the demonstration, but 


vary from a low climb angle of thirty 


degrees to a maximum of forty-five 


degrees. The altitude at the top 


increases with the climb angle. 


The final two missions in the zoom 


flight program are flovm in a 


substantially re-con.fi.gured airc.raft. 


designated NF1O4,A. Major external 


differences include an all-metal 


nose cone and boom, modified engine 


air inlets., two-foot wingtip extenfions,;, 


X-·15 type jet reaction controls for 


yaw, pitch and roll, and a rocket 


booster engine on the tail. 







Sc. 56 EXT RUNWAY 
RIJNBY SHOT 


DAY 
NF104A 


Sc. 57 


In approxirnately same 
position as preceding shot, 
as the aircraft is on take off 
run. 


l 


EXT EDWARDS AFB DAY 
AIR TO AIR SHOT NF 104A 


Sc. 58 EXT EOUARDS AFB 
AIR TO AIR SHOT 


DAY 
NF 104.A 


As rocket engine is ignited 
and the aircraft pulls away. 
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A number of internal changes were 


also .wade in producing the NF model. o. 


changes mainly designed to increase 


thrust and improve control. 


The NF 104.A Aerospace Trainer, as 


thj s aircraft is knovm,, gives the 


student pilots an opportunity to 


gain experience in rocket engine and 


reaction control operations in addition 


to the training provided by the F-104C 


and D models, It can attain altitudes 


in excess of 10()~000 feet., and create 


approximately ninety seconds of zero G 


fligr..t_ ,, 


The rocket enginec 


raulti•-start/'~~- engine rated 


at 6,000 pounds static thrusteaoiS 


used at caref1Jlly calculated intervals 


to boost accelerationo 







Sc. 59 INT NF 104A DAY 
CU PILOT 


Operating rocket engine 
control. 


Sc. 60 EXT EDWARDS AFB DAY 
AIR TO AIR SHOT NF 104A 


As the rocket engine 
is shut down. 
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~;-)9 ZJ -t+z__, 
----------------


Sc. 61 EXT EDWARDS AFB DAY 
ASK.ANIA OR 
TRACKING CAMERA SHOT 
NF 104A 


Angle indicating pullup. 


Sc. 62 ElCT EDWARDS AFB DAY 
A.SK.ANIA OR TRACKING 
CAMERA SHOT NF 104A 


Steep climb, near peako 
The reaction controls are 
activated, causing inter­
mittent small vapor trails, 


An eight degree angle of attack 


and a ma.ximum allowable climb angle 


of fifty degrees have been established 
-.. . ... . ;- .(,, / r-• ;:. • 


1 . . 


as the ~t-.favorab-l-e--00-ndi.tio.ns· for the 


zoom portion of the NF 104A miss.i one, 


When the airer-aft nears t~e apex 


of tr.e zoom mane''Ve,. and reaches an 


altitude at whi.::.h dynamic. pressure 


becomes too low for conventional 


aerodynamic control~_., the reaction 


controls are aGt.ivatedoooeither 


automati.cally for rate damping or 


manually for att-ibde e,o:r..tro2.. 







Sc. 63 EXT EDWARDS AFB DAY 
ASKANIA OR TRACKING 
CAMERA SHOT NF 1O4A 


At push-over ... reaction 
controls operating. 


Sc. 6Ja EXT EDWARDS AFB DAY 
ASKANIA OR TRACKING 
CAMERA SHOT NF 1O4A 


Sc. 64 INT NF 1O4A DAY 
CU PILOT 
Looking ahead thru 
canopy at skyscape. 


Sc. 65 EXT SKY DAY 


Pilot's-eye view~ 
through cockpit-mounted 
camera, of sky and 
horizon as the aircraft 
noses down, 


I 


The reaction control system consists 


of eight hydrogen peroxide reaction 


motors with 113 pounds of thrust 


eachu They are installed in the 
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nose section and the wing-tip extensions 


of the aircraft. 


Again, expert handling pays off, •• 


for this is a highly sensitive bird, 


being pushed to the limit of its 


capabilities. 


{tJ::ii-05~ 
PilotJ~ goes 11over the top 11 at th_e 


/-.( -1 
altitude5attained by the NF 1O4A enjoy/ , 


v,cu- ..... - - a -1..t::. 
I 


a uniquefoy-product of ~ missionc c ~ 


-i.f'.-he ,:;an tear his eye:: away f!'Gm--h-:i:-s 


i n:=+.rwnent s 7 ong.._ eno,,gh to ~'i e,~ it. 


The sight is familiar ~e~c-~ 


--'J.42_£1:: .b.:±si.Z"..rto the astronauts •• 6 


and no1-,, r becau-s e of the zoom flight 


program., to these future-astronauts-


in-training at the Aerospace Pilot 


School. 


I 


I 







Sc. 66 EXT EDWARDS AFB DAY 
PAN SHOT NF 1O4A 


Approaching landing strip. 
(If possible, include chase 
aircraft in the shot.) 


Sc. 67 EXT PARKING STRIP DAY 
MS NF 1O4A 


As the pilot climbs out. 


Sc. 68 EXT AEROSPACE PILOT 
SCHOOL DAY 
MS TWO PILOTS 


In flight suits, as they 
approach the rear entrance 
that leads into foyer with 
coffee bar. They are talking 
animatedly about the flight. 


Sc. 69 INT FOYER OF PILOT SCHOOL 
DAY 
ANGLE AT OUTSIDE ENTRANCE 


Two or three other pilots 
are lounging and drinking 
coffee as the two men in 
flight suits enter. The two 
get coffee, continue their 
discussion with the traditional 
post-flight gestures. 


But the School brings its pilots 


down to earth again in short order. 


Even over coffee.,, their dialogue 


is not what the casual onlookerc~• 


accustomed to the bull sessions of 


Club and ready roomo o ~would expect. 







Sc. 70 INT FOYER OF PILOT 
SCHOOL DAY 
MCU THE TWO PILOTS 


Hashing over the flight. 


PILOTS (SYNC) 


INSTE~D OF THE USUAL MISSION RE-HASH, THEY 


ARE DISCUSSING AN INVOLVED MATHEMATICAL 


:EQUATION AFFECTING THE CLIMB OR PUSH-OVER. 


FADE THEIR VOICES FOR NARRATOR. 


NARRATOR 


These men are energy managers •• ~ 


taking the long stride between 


conventional and space flight. 


We I ve come a long way sinc.e the 


Jenny and the Sopwith Camel. 


FADE OUT. 







A. ABBREVIATIONS USED rn MOTIOtJ PICTURE SCRIPTS 


SC: Scene 
EXT: F.xterior 
MS: Medium Shot 


MG: 
INT: 
l1CU: 


Background 
Interior 


FG: 
15: 
CU: 


Foreground 
Long Shot 
Close-up 


ECU: Extreme Close-up SFX: 
~'.edium Close-up 
Sound Effects 


B ~ GlDSSARY OF TERM.S USED rn MOTION PICTURE SCRIPTS 


FADE: 


Dissolve: 


Dolly or Truck: 


?an: 


Tilt: 


Insert: 


Two Shot: 


Three Shot: 


The optical darkening of a scene to black (Fade Out), or the 
optical brightening of a scene from black to intensity (Fade In) 


An optical transition in which one scene appears to dissolve 
into anothe·r. 


One scene appears to be wiped away by the succeeding scene. 
Awipe may be made vertically, diagonally or a variation of this. 


A camera movement in which the camera is physically moved toward 
or away from the object being photographed. 


Hovement of the camera in a horizontal plane. 


Movement of the camera in R vertical plane. 


An extremely close shot of any object such as a letter or a 
radio tube either held in the hand or placed on a background. 


A cJ.ose camera angle on two people to the exclusion of others 
in the scene. 


As above, except that three people are photographed. 


C. SPECIAL TERHP iOIDGY USED IN ANIMATION 


Pop-on and 
Fop-off: 


So ft Pop-on and 
Soft Pop-off: 


Scratch-on and 
Scratch-off: 


Zoom er Tr11ck: 


Pan: 


Sliding Cel: 


Cycle Action: 


Cel Action: 


5ucden ar.,pearance or disappearance of an object or character. 


As above except object or character appears in faint outline 
and gradually reaches full definition. 


h1lere a line or picture area appe:3.rs to grow on th'3 screen, 
or conversely appears to diminish. 


The process by which the scene changes from a long shot to a 
close shot or vice versa. 


Horizontal movement of scene, produced by moving the background. 


In ·,,hich ;,_ painting or drawing on a transparent material is 
~oved over a background. 


,'lJ"ly piece of action which repeats itself. 


Co:itinuou s sequenU al action using a series of drawines. 









