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INTRODUCTION 


The mission of the USAF man in space is becoming more clearly defined 
each day. The MOL program is defining in detail the precise tasks and 
operations to be perfonned. Soon to follow will be long duration opera­
tional station and a lifting reentry vehicle to allow a routine recovery 
and landing on conventional runways. The USAF transition into the space 
era is requiring and will continue to require completely new research and 
operational space equipment. It follows therefore, that the need for space 
research pilots trained in the most modern equipment available will continue 
to be an essential pa.rt of the overall program. 


Because of the extreme costs of modern systems and the close integra­
tion of the pilot into these systems, modifications are prohibitively 
expensive after the design has been frozen and fabrication has begun. 
Therefore, it is important the pilot's inputs be incorporated early in the 
design phase. The Air Force has no backlog of first hand pilot experience 
for space vehicles, similar to that which is available for aircraft, from 
which to draw and make decisions concerning the pilot's integration into 
the system. The problems associated with space vehicles are quite different 
from conventional aircraft so that a mere extension of aircraft technology 
and experience will not suffice. Thus, to insure that pilots with the pro­
per training and experience necessary to qualify them to make a real contri­
bution during the early design and development phase are available, it is 
essential that the training vehicles parallel if not lead the design and 
development of the space flight hardware. 


Since the era of lifting reentry vehicles will soon be upon us it is 
necessary to consider what type of vehicle is necessary to provide this 
essential training and experience. Five areas of training must be provided: 


a. Piloted Boost - a vehicle is needed that will provide the 
acceleration and other environmental stresses and control problems associated 
with a pilot flying a booster into space. 


b. Space Attitude Control and Zero G - a vehicle is needed that 
will provide a significant period of time at low dynamic pressures where 
the pilot can gain valuable experience in the use of reaction controls to 
position and point the vehicle as required in space as well as to experience 
weightlessness while accomplishing this task. 


c. Reentry - a vehicle is required that can duplicate the final 
phase of reentry from 125,000 feet at 3.5 Mach number. This is the most 
demanding portion of the reentry, as far as the pilot is concerned, for the 
success of this portion of the mission depends on his judgment and piloting 
skills. 







d. Approach and Landing - a vehicle is required that can simu­
late approach and landing characteristics of lifting reentry vehicles as 
a conclusion of the reentry phase described previously. 


e. Environmental and Personal Equipment Training - it is 
necessary that a vehicle be provided to allow crewmen to use and become 
intimately familiar with spacelike environmental control systems and 
space suits under actual operational conditions and to experience the 
problems of performing these operations with this equipment. 


To accomplish this training objective, a singularly important con­
sideration is clear. Contirrued reliance on high performance modified and 
unmodified turbojet aircraft to accomplish this type training will result 
in the US.AF falling considerably short of providing that degree of research 
pilot experience considered necessary. The readily identifiable deficiencies 
in current equipment include: 


a. Serious deficiencies in required training capability. 


b. A decrease in suitable high performance turbojet inventory 
during the next decade with no known plans for a follow-on procurement. 


Suitable high perfonnance turbojets in this instance are aircraft that 
can be feasibly modified to incorporate supplemental rocket power. Due to 
the lack of developed rocket engines suitable for installation and use in 
turbojet aircraft, the number of operational turbojet types that can be 
classified as "suitable" are restricted to one aircraft, the F-104. Because 
the only flight qualified rocket engine is in the 6000 pound thrust class 
the F-101, F-102, F-105, F-lo6, F-110, and F-111 aircraft are unsuitable 
for this purpose since their larger weight reduces the performance increase 
provided by this class of rocket engine. To provide appreciable performance 
gains with supplemental rocket power, a rocket engine capable of producing 
10-15,000 pounds of thrust is required for these aircraft. Unfortunately, 
there are no known rocket engines currently developed with this thrust 
capability. Although Rocketdyne Division of North American Aviation, Inc. 
has desinged a 10-12,000 pound thrust engine, this particular rocket engine 
is still in a design status and has not been test fired. Furthennore, there 
are no plans to continue the development effort due to lack of DOD interest 
and company funds. 


A training concept that has important ramifications when considering a 
flight aerospace trainer is the training role of ground based simulators. 
Although ground based trainers have provided invaluable assistance in train-
ing programs, this type of trainer in no way can be considered more than an 
important supplement to a complete training program. The pilot's performance 
in a ground based simulator is frequently quite different from his performance 
in the actual environment. Motivational factors and the pressure of the parti­
cular situation are things that can never be duplicated in a simulator. The 
capability to expose a pilot to the actual environment in which tests are to 
be performed remains of cardinal importance. 







In addition to the training capabilities, it appears that there are 
other areas which can be identified in which the proposed aerospace 
trainer can be of additional service. These include, but are not neces­
sarily limited to the following areas: 


a. Special high altitude research programs could be examined 
by substituting a sensor package for one of the crew positions. It is 
visualized that this Research Bay could be used to investigate various 
types of sensors, their applications, limitations, and operational effec­
tiveness. 


b. Maintenance of proficiency by active space pilots between 
space missions. 


c. Orientation/familiarization flights for non-pilot scientist 
crew members. 


Several possible uses of this vehicle as a research tool will be dis­
cussed. These requirements will be indicated for the purpose of identifying 
possible applications in addition to the training requirement which is an 
integral part of the School curricula. 


PURPOSE 


The purpose of this document is to establish an operational require­
uent for an advanced aerospace trainer to be utilized initially by the 
USAF Aerospace Research Pilot School, Edwards Air Force Base, California. 
This vehicle, or an outgrowth thereof, may ultimately be considered as a 
trainer to be used in the Air Training Command as an advanced trainer for 
future operational aerospace pilots. Informal coordination on this vehicle 
concept has been made with Headquarters ATC personnel. However, no formal 
Air Training Command position has been received. 


MISSION 


The mission of the USAF Aerospace Research Pilot School as stated in 
AFR 53-19, 1 May 1963, is: "The USAF Aerospace Research Pilot School trains 
selected officers to monitor or perform flight tests of research, experimental, 
or production type vehicles. These tests are made to determine flight charac­
teristics, performance, stability, and functional utility, and to obtain tech-


nical information on serviceability and functioning of installed equipment and 
component parts." 


PRESENT CAPABILITIES AND EQUIPMENT LIMITATIONS 


The USAF Aerospace Research Pilot School has only limited capability 
to train pilots to fly and land lif'ting reentry vehicles. The configura­
tion of these vehicles make them fly unlike conventional aircraft. They 
are a hybrid of an aircraft and a space capsule and their flying character­
istics are a cross between the two. This is especially true in the final 







phase of recovery where the pilot's task is demanding in that he must 
visually take over and fly the vehicle to its intended landing site. 


The School's curriculum. is divided into four separate but closely 
integrated areas. They are: 


a. Academic training. 


b. SiIID.l.lator training. 


c. Flying training. 


d. Bioastronautics training. 


The simulator and flying training serves as the laboratory for the academic 
and bioastronautics training. It is during the simulation and flying train­
ing that the student's theoretical knowledge becomes firmly implanted by 
observing and performing tasks directly related to the theoretical material 
he studies. Furthermore, he learns to perform specific missions which are 
typical of the space vehicles he may someday fly. The strength of the ARPS 
training program lies in this careful combination of theory and practice. 
If the student studies but does not perfonn the practical aspects concerning 
a certain critical area he is denied an important part of his training and 
experience. 


The recovery and landing of spacelike vehicles is handled in this way. 
The student learns the principles and theory and then applies this knowledge 
to the flying of the aircraft through actual maneuvers. The penetration 
approach and landing of a li:f'ting reentry vehicle is not like a conventional 
aircraft. The initial part of the penetration begins at about 125,000 feet 
at Mach numbers of 3.0 or greater. The rate of descent is extremely high 
because of the high drag configuration of this type of vehicle. To cope 
with this type of approach requires considerable experience and training in 
a vehicle which is more forgiving; that is, one that has auxiliary thrust 
to break the rate of descent or extend the glide to the eventual landing site. 
This sort of approach and landing requires careful timing, good judgment, and 
extreme faith in the theory which predicts the ultimate success of the mission 
when using the predicted techniques. Though extreme this may seem areas of 
flight that require split second timing and keen coordination between what 
the pilot sees in the outside world and what he does with the controls can-
not be adequately simulated. 


The F-104 and F-106 aircra.:ft are currently used for training in the 
recovery, approach and landing of space vehicles like the X-15 and X-20. 
The NF-104 (rocket augmented F-104) will come into the training program 
early next year. It will be used to provide a limited amount of training 
in rocket operation and boost, short periods of zero "g" and reaction con­
trol time and limited reentry approach and landing training. More specifi­
cally, the prime shortcomings of the NF-104 are that low acceleration during 
rocket operation does not approach that of an actual booster, the time at 
zero "g" and low dynamic pressure does not provide sufficient time for con-







trolling the attitude of the vehicle with reaction controls and the reentry 
simulation is unrealistic because the correct altitude-Ma.ch number combina­
tion that will produce a realistic reentry angle are not duplicated. While 
the NF-104 has good altitude capability it is incapable of attaining the 
required high Mach nwnber necessary to place it into the reentry corrfdor 
shown in Figure 1. 


In short, a vehicle having a high altitude and high Mach number capability 
is required and existing conventional aircraft cannot meet this requirement. 


CONCEPI' OF EMPLOYMENT 


The aerospace trainers will be used in two basic modes of operation. 
The first is a "boost and reentry mission" which involves a conventional 
horizontal takeoff and pullup to intercept a boost profile which becomes 
level at about 125,000 feet and Mach 3.0 or more. Being thus placed on 
the equilibrium glide pa.th the student will perform the final phase of 
reentry, approach and landing. The second mode of operation is a low dynamic 
pressure "reaction control mission" which involves a steeper boost trajectory 
which lofts the aircraft to altitudes well in excess of 150,000 feet for 
several minutes during which time the student controls the vehicle with re­
action controls performing programmed maneuvers prior to reentry. It is 
anticipated that the peak altitude on this mission may be more then 300,000 
feet. Both of these missions will also serve to familiarize non-pilot crew­
men and scientists with spacelike operations and allow them to perform func­
tions related to their own crew duties during the flight profile. These 
vehicles will be utilized throughout the training program to transition the 
students to rocket powered aircraft and through buildup flights to prepare 
them to fly the forementioned missions. Based on experience with the NF-104, 
special purpose aircraft of this type can be counted on for no more than ten 
to fifteen flights per month so that a minimum of four aircraft are required 
to provide training and proficiency flying for the current student output 







and instructors. The precise number of vehicles required cannot be 
specified. The quantities required will be dependent on the following 
general considerations: 


a. Number of trainees and number of flights per trainee. 
Number of trainees will be estimated by USAF requirements while number 
of flights per trainee will be dependent on the School's curriculum. The 
curriculum will be developed basically on the vehicle's training capability 
per flight, and the number of familiarization flights required to prepare 
the student for the f'ull performance missions. It is estimated that ten 
sorties will be required per student. 


b. The vehicle's predicted utilization rate. 


c. Attrition estimates. 


Once a specific aerospace trainer concept is approved, more definitive 
quantity estimates can be made. 


While it would be desirable to be able to place the vehicle on the 
equilibrium glide path at a higher velocity in the entry corridor it is 
not deemed advisable because of the disproportionately high cost of attain­
ing this capability for the amount of training that is derived. The early 
phase of a typical lifting reentry mission is performed al.most entirely on 
instruments with little reference to the outside world. This is because of 
the high reentry angle of attack and the requirement for heat shields over 
the forward windows during this region of high heating. Also, because of 
the heating and low dynamic pressure condition this portion of the flight 
involves few complicated maneuvers and can be easily simulated on the ground. 
On the other hand, once the critical heating region is passed and the heat 
shield is jettisoned the pilot's job becomes more critical. He nrust then 
take over with visual reference to the outside world and fly the vehicle to 
a landing site. This occurs in a typical reentry mission at 100,000-150,000 
feet at 3.0 to 5.0 Ma.ch number. Since this portion of the entry relies 
entirely on the pilot's judgement and proficiency it is essential that he 
be trained in the various techniques of flying his vehicle to a particular 
landing site. For in~tance, a landing site that lies right under the nose 
can present as large a problem ~or an unpowered vehicle that is traveling 
at high velocity as one that is far off in the distance. Special techniques 
of handling this and other problems wst become second nature to pilots who 
nrust perfonn this type of mission. 


Thus, the operational concept of this training vehicle is to remain 
at speeds well below the critical heating regions but at high enough veloci­
ties to gain the f'ull benefit of the final phase of reentry that requires a 
high degree of pilot proficiency and skill. 


Because this velocity capability requires such a large rocket propulsion 
system it is possible to develop a vehicle that has more thrust than weight. 
It can,therefore,accelerate vertically along booster type flight paths and 
with accelerations that approach the first stage characteristics of existing 







and future manned booster systems. Since pilot control of boost is planned 
for several Air Force and NASA manned space shots, this is a very desirable 
feature to be incorporated in this vehicle. A typical boost trajectory for 
a manned booster is shown in Figure 1. It is noted that the boost trajectory 
crosses the reentry corridor at 120,000 feet and Mach 4.o (i.e., the same 
point at which the pilot takes over for the final phase of reentry and land­
ing). Thus, training can be accomplished not only in the final phase of' 
reentry, but also in the very critical early phase of boost. Piloted boost 
is a less severe problem above 100,000 feet because the aerodynamic forces 
are so low. 


The aerospace trainer as conceived for this development will be used 
solely by ARPS to train pilots to fly boost, reentry, and zero "g" space 
trajectories; however, an adjunct to this program is their concurrent use 
as a test bed and first stage launch vehicle for various types of basic 
and applied research and for development of operational systems and com­
ponents to be used on satellites, space probes, and manned space vehicles. 
Many areas of research and development have been identified which this 
vehicle could satisfy. They include: 


a. Basic bioastronautics type research as well as obtaining 
base line medical data on space crew candidates under space operational 
conditions. 


b. Test Bed Operations: 


(1) .Functional and reliability tests of operation equipment 
could be conducted prior to its being committed to a manned or unmanned space 
flight. This could include test and evaluation of subsystems for use in 
satellites under realistic conditions and with the following advantages over 
unmanned rocket flight, or orbital test: 


(a) The booster (aerospace trainer)would be recoverable. 


(b) Auxiliary test and monitoring equipment could be 
carried in the same vehicle with the subsystem under test. 


(c) The subsystem and test equipment would be recovered 
and would be immediately available for post flight examination, ground test­
ing or re-use. 


(d) The pilot would be available for participation in 
tests of equipment both as a monitor and as an active participant for equip­
ment intended for use on manned space vehicles. 







(2) Various types of displays (energy management, flight 
directors, terminal guidance systems, etc.) and flight controls can be 
evaluated and developed under actual reentry and space flight conditions. 


(3) A variety of sensors (electromagnetic,photographic and 
IR) for tests against launch vehicles as well as ground targets could be 
carried. It could also be used for upper atmosphere research for gathering 
basic scientific data (sampling and physical measurements) and for making 
routine meteorological measurements. 


c. Launch Vehicle Operations: The aerospace trainer can also 
be used as a launch vehicle. 


(1) As a passive launch vehicle it cruld release a variety 
of payloads including passive objects for tracking by ground equipment, or 
a variety of active instrument packages for taking meteorological and phy­
sical measurements during descent. 


(2) As an active launch vehicle the aerospace trainer could 
carry an external second stage launch vehicle of 500 pounds or more which 
could be fired to extreme altitudes or speeds for the purpose of obtaining 
data in the far reaches of the atmosphere or for launching hypersonic 
research models or instrument payloads to hypersonic velocities to obtain 
heating and aerodynamic data. 


In summary the aerospace trainer type vehicle may well have a research and 
development role of its own completely apart from the training function. 
If this capability were brought to the attention of potential using activities 
it could well be that additional vehicles might be procured solely to support 
this work. 


The trainer should be procured as a complete system to include all 
peculiar support equipment and facilities. Since Edwards AFB has extensive 
facilities for this type vehicle, facilities cost should be considerably 
less for the initial procurement. These facilities include exotic fuels 
storage and servicing equipment, high pressure gas generating, storing, and 
servicing equipment, rocket engine maintenance and overhaul facilities, a 
large fully instrumented range with numerous emergency landing fields and 
a terminal landing area complex that is more than adequate. 


In consonance with the concept research pilot training vehicles must 
parallel or precede their space flight counterparts. This trainer should 
be available by 1968. With a three year test and development cycle this 
system must be initiated as soon as funds can be made available. 


PERFORMANCE CHARACTERISTICS 


l. General characteristics: To accomplish the intended mission the aero­
space trainer must be a two place vehicle vrith conventional and sidestick 
controls in both cockpits. It must take off and land conventionally and 
for student missions it must launch and recover at the same site. Air 







launch capability is optional. It nn1st be capable of repeated operation 
with a mininrum. sustained flight rate of ten flights per trainer per month. 
Minimum time for turn around, periodic inspections, and general maintenance 
must be a prime consideration in the design of these vehicles. 


2. Operational Characteristics: It is desired that the aerospace trainers 
be capable of repeated operation from conventional runways with a minimum of 
special support equipment and personnel. Two design missions are envisioned 
for this vehicle. The first involves a conventional takeoff cruise out to an 
initial point at low altitude apply full power and pull up in a simulated 
first stage boost trajectory that brings the aircraft level at 125,000 feet 
and Mach 3.0 or greater at burnout. Being thus in the reentry corridor 
(Figure 1) a reentry mission, including penetration approach and landing, is 
flmm back to the base. The second missioij involves a similar procedure up 
through the pull-up phase at which point a steeper trajectory is flown which 
carries the vehicle to extreme altitudes where programmed space type maneuvers 
can be perfonned with reactlon controls during the three or more minutes 
available prior to reentry. The reentry will be more typical of an X-15 
steep angle reentry than that of an orbital vehicle. Even though this reentry 
is not typical of a true orbital space vehicle it is a worthy mission to be 
performed because of the long periods of zero 11g11 and attitude control train­
ing that can be accomplished. The engines must be throttleable to allow 
reasonable ground handling and conventional low level-low acceleration air­
craft type flight. 


3. Performance Requirements: The desired perfonnance characteristics of 
this vehicle must include: 


a. Boost acceleration and steep attitude combinations that approach 
the characteristics of the first stage of modern man rated space boosters 
like Titan 2 and 3, or Saturn lB and 5. It must be capable of injecting 
the vehicle into a reentry corridor at 125,000 feet and a speed in excess 
of Mach 3.0. It must also be capable of providing zero "g" and low dynamic 
pressure reaction control time of more than three minutes above 150,000 feet. 


b. Reentry - It ITDJ.st be possible to reenter from any altitude and speed 
combination that can be reached by the boosted vehicle. That is, it must 
not be so closely designed around a specific design mission that it is 
incapable of safely perfonning off design missions such as might be required 
during the checkout of a new pilot. Flexibility and safety nru.st be by-words 
with this vehicle. While reentry 11g" stresses need not be identically dupli­
cated they should be a sizable fraction of a typical lifting body reentry 
profile. It would be desirable to have a basic low drag design equipped 
with drag devices so that a wide range of higher drag configurations could 
be simulated. 


c. Recovery and Landing - The recovery phase is essentially an energy 
management problem involving an unpowered landing. The perfonnance of the 
proposed trainer nrust permit recovery from the point of completion of the 
reentry phase to the initial takeoff point. There must be sufficient margin 
in altitude at the landing site following a non-opt:i.nn.un recovery to compensate 







for reasonable errors in energy management on the part of the pilot. Al~ 
though not mandatory, a sustainer type jet engine to compensate for such 
errors is de.sirable. Drag devices must be provided so that a wide range 
of drag configurations can be sinrulated. 


d. Space Operations - The aerospace trainer must be capable of 
operating in a space environment for a considerable period of time. It 
should be capable of profiles that provide dynamic pressures less than 
10 psf at altitudes between 200,000 and 400,000 feet for periods exceeding 
three minutes. This will provide adequate time for use of reaction con­
trols, practice various maneuvers, and establish reentry attitude. Except 
for vehicle velocity relative to the earth, a 300,000 foot maxinrum altitude 
places the vehicle in a space environment somewhat like an orbital vehicle. 
The reaction control system nn.ist be capable of manual control with and with­
out automatic stability augmentation in all three axes. 


4. Stability and Control Requirements: Stability augmentation must be 
provided for both the aerodynamic and reaction control systems as required. 
It is desired to have a limited degree of variable stability so that wider 
range of boost, reentry and recovery characteristics can be sinrulated. 


5. Structure: The structural integrity of this vehicle must be of the 
highest standards providing ample margin for error or off design mission 
profiles that may be anticipated during the transitioning of new pilots 
into the vehicle. This aircraft should be capable of withsttnding a normal 
load factor of -2 to +5 g's and longitudinal load factor of - 3 g's while 
being exposed to the heating conditions of .03 Mach number greater than the 
limit speed. 


6. Cockpit and Environmental Control System: Cockpit controls will be con­
ventional in all respects except that a sidearm controller will be provided 
for flight in the high acceleration regions. This will also provide valuable 
experience in the use of the type of controller that will be used in future 
space vehicles. The cockpit instrument displays will.be typical of space 
reentry systems of this type. In as much as this vehicle will operate in 
the near space environment where air data sensors do not function it is 
desirable that an inertial reference system be incorporated in the design 
and that a more sophisticated air data sensing system be considered for use 
at the extreme altitudes. Since this vehicle will operate in space, it will 
have space type life support equipment which will provide student familiar­
ization with important life support equipment operation and design. The life 
support system should provide a shirt-sleeve environment throughout the flight 
with full pressure suit backup for safety •. 


7. Military Specifications Compliances: Except as specifically stated, this 
vehicle will not be built to military specifications since they do not apply 
to this type of vehicle. However, they will be used as a guide and applied 
where applicable. 







POSSIBLE SOIDTIONS 


Two contractors are currently investigating the feasibility of modi­
fying operational high performance turbojets (T-38's and F-104's) to an 
aerospace trainer configuration. This approach, should it prove feasible, 
will undoubtedly decrease initial procurement costs since nruch of their 
basic aerodynamic, design and structural data will be applicable. However, 
it should be noted that the modified vehicles will have to incorporate 
extensive system changes such as propulsion, fuel, auxiliary power, flight 
control, life support, and cockpit display. In addition, extensive structural 
and materiel changes will be required. 


Another possible solution is procurement of modified X-15's with con­
ventional landing gear and a second seat. This approach is particularly 
appealing because the vast experience and proof testing that has been done 
by NASA and USAF leave few unkno~ms in the critical high speed heating 
region. However, this solution also requires thorough investigation of 
its feasibility. 


In the event the solutions mentioned above prove unsuitable, a com­
pletely new specificaJJ.y designed vehicle will be required. 
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ltlPlT TO 


DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS UNITED STATES AIR FORCE 


WASHINGTON 25, D.C. 


ATTN Of: AFORQCT 


su1J1c,, Qualitative Operational Requirement for an Aerospace Trainer 


TO: AFSC 


1. Reference is made to your letter, subject: Qualitative Operational 
Requirement (QOR), Aerospace Trainer, dated 9 October 1963. 


2. We have reviewed the QOR for an Aerospace Trainer and concur with 
your proposal to review and update this requirement periodically. 
Accordingly, the QOR is being returned without further action. Events 
of recent weeks indicate that establishment of a firm requirement at 
this time would be premature. In addition to your proposed review in 
conjunction with the Aerospace Research Pilot School's expansion plan, 
we recommend that this trainer requirement be included in the space 
mission training studies being conducted by the Aerospace Medical Division. 


3. We request that you apprize us of your progress with this study when­
ever significant changes to the current concept become evident. 


FOR THE CHIEF OF STAFF 


:::.:-~~~ 
Major General, USAF 
Director of Operational R,out•~m"ntB 
DCS/Progr&is and Requ.;..ri>wOll1.;;> 


.. 


1 Atch 
Ltr, ARPS (FTT), 7 Aug 63, 
subj as above, w/4 atch 
and 1st Ind AFFTC (FI'O), 
12 Aug 63 


Copy to: 
AFFTC (FTO), Edwards AFB, Calif 
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Ltr, Arr-TC (FTI) Edwards AFB, Calif, Subj: Qualitativ~ O.Jerational 
i{e(iuirement, Aerospace Trainer 


l st Ind (rTO) 


Hq AHTC, Edwards AFB, Cnlifornia. 


1D: J_J:'::£ (SCP) 


12 AUG 1963 


1. 'Ihe nce<l for an Aerospace Trainer is a critical requireTIX)nt for 
updati-ig the cc1pability of tr.e J-.eros.-:,ace Researc.~ Pilot S01001. 
Acquisition of self-launched trair.er with near-space capability is 
believed to be the most econanical method of providing this traL.ing. 


2. Rcccr.1mend a;>proval. 


FUR 'IllE CO>Z11/~-IDER 


&.rtir61 4 Atchs 
n/c Colonel, USAF 


DCS/Pla.,s & Operations 
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~(' /. /.J, II, ir /} 
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JI:',\DQUt\l.:TI"RS 


Allx FO!~CF SYSTE~lS CQ;l.1:'-.lAND 
A;11n:~r::1·;s AIR FO!~CE OASE 


\'o'<H,';ir.1~tatf 25, D; c .. , 


DATE 


SCGC JO .SEP 1963 


1. The QOR for the Aerospace Trainer was not 
endorsed for adoption by the Hq AFSC staff. 


2. The coordinated position, however, of all 
interested staff agencies is that the QOR should 
be included in our basic plan (ARPS Expansion Plan) 
to be reviewed and up-dated on an annual basis. 


3. The present NF104A rocket modified trainer will 
be included in the curriculum soon for the seeable 
future. A follow-on or true Aerospace Trainer, as 
proposed in the QOR, might be considered for inclu­
sion in the curriculum at a future date depending 


ii upon known requirements, and most importantly, a 
'l. more clearly defined military man in space mission. J, 


-1 
4. In view of the above, it is recotTu~ended that the 
basic letter outlining the Hq AFSC position be re­
submitted to the Vice-Commander for signature. It 
is felt that HQ USAF should have the opportunity 
to approve our 11watch and wait" position regarding 
a future aerospace trainer and to review the QOR 
itself. 


COLONEL, USAF 


OCS PERSONNEL 
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,\t:-... CO ·,C..:.. .:.,Y~rC.il'iS CO~vH.-f•\T✓D 


U '- T- :> t TATLS A:R FORC;'.: 
AN0r,t:,Vsi AIR FORCc. u,·\Sl: 


oATE 21 Sep 63 


l\,;:r✓.oRAtm~M FOR: SCP 


1. Please note the Vice Commander's desk memo attached. 
The requirement for an Aerospace Trainer of the character 
proposed is highly suspect. A detailed analysis needs to 
be made of the actual benefit achieved from rocketing a 
trainer to the altitude proposed in this plan vs a more 
modest and prac:;tical requirement associated with Aero-~• 
space Trainihg,,(landing an unpowered glider simulating 
conditions to be experienced in the low altitude phase 
of the DYNA-SOAR recovery. 


2. It is requested that this matter be thoroughly studied 
by the staff and that a presentation be made to the AFSC 
Council if the staff (through the DCS level) considers the 
requirement valid and supportable. 


1 Atch 
SCPTP proposed ltr to 
Hq USAF, subj: QOR, 
Aerospace Trainer w/ 
Vice Cdr's desk memo 
dtd 20 Sep 


W. E. LEONHARD 
BRIGADIER GENLRAL, USAF 
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TO ROUTE 'ocs1 f\ED ACTIOIJ SIGNATURE DATE 


1.3 SEP1963 


C•u3.Ji to.ti vc CMcrational Requirement, Aerosp.:ic~ Train<::r 
SUMMARY 


DISCUSSION: 


1. The USAF Aerospace Research Pilot School staff has submitted a qualitative 
operational requirement (QOR) for a future aerospace trainer. 


2. The QOR has been staffed by appropriate Hq AFSC staff agencies. Sec attachments 
a through g. 


3. An analysis of the staff ccm.rncnts ind:.cate that there will undoubtedly be a 
future requirement - probably after 1970 - for an aerospace trainer, but a definite 
and near futcre requirer.ent is obscure. 


4. The school is preparing a detailed, five year ARPS Expansicn Plan. It is felt 
that the QOll should be a part of that plan and reconsidered in the future in light 
of a more clearly defined military manned space flight mission; ~n evaluation of 
the perforw_.ance and qualities of the NFlOl.iA; a definition of USAF input to advanced 
programs such as the Natio~.al Orbital Space Station (NOSS) 


RECOMMENDATION: 


5. Request the Vice-Ccn-mander, Headquarters AFSC, sign the attached letter. 


Color~J:!., US!~:B' 
Asst DC~.7~r~onnol 


8 Atch .t . 


1. Tab A-r.tr~~_,-SCS>· .. J?..llbject ~~. above, 6Sep6J 
2. Tab B-Ltr, HSF, subject as above,lOSEJ:63 
3. Tab C-Ltr, sec, subject as above, 9Sep63 
4. Tab D-Ltr, SCL, subject as above,11Sep63 
5. Tab E-Ltr, SCM, subject as above, 6Sep6J 
6. Tab F-Ltr, SCO, subject as above, 28Aug6J 
7. Tab G-Ltr, SCPTP, subject as above, 
23 Aug 6J • 
8. Proposed ltr to Hq USA?, (AFRSTC) 


Do not forward to Command Section until this block hos been signed ond doted by the appropriate OPI. This block, when sicncd, 
signifies completed coordination ond that the OPI is aware of concurrence, non-concurrence and either resolution of difference or 
why the non-~oncu1;ence ?tuld/e overridden. 11 


Signature // , ,J 1 ~r;/,-f I _<;.:~~;--7, ~ Date / ,J //4), ;-~/~-~ l1, 
-:_ -~ - ' I 
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REPLY TO 


ATTN or-, MSFAM 


L' 
'I 


AIR 
E A D 0 u A T R s 


FORCE ~y:;EMS CC~MAND 
UNITCD STATES AIR FOf~CE 


Af'iORE:WS Ali1 FORC~ GASE 
WASHINGTO,'l ZS. D. C. 


su □JEcl' Qualitative Operational Requirement, Aerospace Trainer 


,·o, SCPTP 


~1 " -ti) .. (' -3 
\J • .I 1.Jll 


1. Reference your 28 August 1963 letter, same subject. Vic are in 
agreement that there will undoubtedly be a requirement for training 
significant numbers of Air Force officers as the Air Force expands 
its manned operations in space. However, on the basis of the present 
and forecast manned military space program, we do not concur that 
the QOR is justified at this time. 


a. The only approved military manned space program is the X-20. 
Pilots for this program have been selected and have been undergoing 
specific-mission training for a period of years. An advanced trainer 
could not be available in time to benefit that program. 


b. Both a follow-on Dyna-Soar and follow-on Gemini are potential 
programs, but the probability of approval of such programs is not high 
enough to justify acquisition of an advanced trainer. As far as the National 
Orbital Space Station (NOSS) is concerned, USAF plans to initiate studies 
leading to acquisition of NOSS. However, NOSS is too nebulous at the 
present time to justify the large expenditure for an advanced trainer. 


2. The future of military manned space flight is presently in a state of 
flux. We anticipate that the role of the military in space will crystallize 
during the next few years. When it does, a QOR based upon more definite 
requirements can be better justified, and, if approved, will permit acqui­
sition of an advanced aerospace trainer which represents a quantum jump 
over the Lockheed, Northrup, and North American proposals presently 


:; ;;z-:;,A:PSr 


·~;;, -:-•~:,J-"'•1 ~ TIJ:r,--:r..--:> p /.L.o;,.._,,.t.1~ }~. J..IA.;.....1..--··, "' ... ~. 


J r t • U'"A-~ _o.or.el, ...> ... ;.◄ 


Directo;;, r:;i1itury S;::iz.ce Progra.r1.s 


9.ffice,. M~-.ne" $.:.?c.C~ Fl.izh.!: _,, 


FORG:NG MILITARY SPACEPOW!'::R 







RF.PLY TO 


ATTN OF: 


SUBJC:CT: 


TO: 


H E A D Q U A R T E R S 
A!R FORCC SYS";Ef,.,:s cor.:MAND 


UNITSO STATES AIR FO,,CE ' • . 
ANDREWS Al R F'ORCE BASE 


WASHINGTON 25. 0, C. 


). 
~ 


SCL 11 SEP 1S63 


~u~litative Oferational Requirement, Aerospace Trainer 


SCP 


1. Reference SCPI'P letter dated 28 Aug 63, subject as above. 


2. Subject c:PR has been reviewed as requested. SCL concurs vith 
the A.erospo..ce Research Pilot School in that a follow-on procurement 
to the NF-104A in the for:il of a :~ore advanced aerospace ~raincr 
will be required in the post 1973 period. 


3. The NF-104A should provide adequate pilot training for Dyna-Soar, 
Ge~ini and Apollo through 1968, a.~d possibly later. This training 
should suffice for the operation of these vehicles durin3 the 1968-
1973 time period. 


4. T'ne period 1973-1978 is, therefore, the period we feel a require­
ment could, end probably will, exist for a more sophisticated and 
adv3.Ilced space trainer. 


5. At this time, however, it is not possible to precisely postulate 
trainer performance requirements for that period, since follow-on 
systems to Dyna-Soar, Gemini and Apollo are not yet defined. The 
perfom.ance requirements stated in the ~R represent a beGt estimate 
based on the facts at hand nm,, and may or may not be realistic in the 
final analysis. 


6. Despite this fact, it is rcco=.mended the (OR be approved in order 
to formally initiate the procurement cycle for the space trainer, and 
also in order to utilize available lead time to maximum extent possible. 


7. It is further recommended that a study be initiated to de·::.crmine 
the state-of-the-art envisioned in propulsion, control, and life 
support systems for the 1973, nnd after, time period. 


8. This study, plus inputs from other investigations and yet .to be 
effected studies on manned space systems envisioned after Dyna-Soar, 
Gemini, and Apollo, should enable us to periodically updn.te ~OR 
performance parameters and more realistically define trainer system 
requirements for post 1973. 


!. ""-1/ f )b,.,,Lc~ vie; 1 
W B. Keese 
M j Gen, USAF 
·ocs/Plans 


FORGING MILITARY SPACEPOWER 
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RtPLY TO 


ATTN OF seeps 


H E A D Q U A R T ~ R S 
AIR FOf?CE SYS,·c, 'iS CO:,-'\M/,i';O 


.u~ITEO. STAT~S AIR FO:~CE 
ANDREW$ AIR FO:?CE BAS!::: 


WASHfNG1·0N 2!:i, O. C. 


suaJccT:Q.u.:ilit~tive Opcratio:ial Requirement, Aerosp~ce Trainer 


,c..,SCFTR 


[J 


sec :b..n.::; no co;;-~:icnt 0-s to the requir~ent for this fl.cro~;:pace Tro.incr. 
The followirl.,'.; considerations o.re offer2d on sc.tisfying this r-'!g_uire­
mcnt, if it is vo.lidated: 


a. If the ('~OR is :fon,arded to !iq USjJ' with Co:r..::n.?.nd ap:provo.l, 
it is su..c;gested th'.:..t ASD be reg_ues'.:;eci. to st.udy the cost-cffe<;tive!less 
of the T-38/F-104 approach vs. modified X-15 vs. a new vehicle. This 
type of analysis will be re~uired ult:il!lately and time can be saved 
if the study is initiated im;,1ediately. 


b. A cost-effectiveness study should also be requested on a 
10-15000 pound thrust ce.po.bility so that heavier fichter type 
aircraft may be considered in evaluntinG the approach to be tc.t.en 
in an Aerospace Trainer. 


c. An additioml consideration is that, historically tr::.iners 
have evolved from operational systens. At this point in ti~:2 th~::; 
approach cannot be taken since our first operational aerospo.cc craft 
(X-20) is some years away. Tile Aerocpace Trainer would not be 
available in time to be used in training our initial group of pilots 
for this program. Consideration should be given to awaitin 0 e~rly 
results of the X-20 progrn..~ and basinc the develop.~ent of a tr~iner 
on results obtained. In the interim period, the T-38/F-104/x-15/10-15000 
lb rocket engine method o"i' training be used. 


DUWARD L. CROW ·-. 
Brigadier General, USAF 
DCS/Comptroller 


FORGING MILITARY SPACEPOVv'ER 
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nf- PLY TO 


I, rO, C.C 


AN -~i::\VG A~, FOR(.-:E: 8ASC 
WASHINGTON 7.5, 0. C. 


s 


AHN GI': SOiO f.3 SE ) 


SUOJCCT. 


Qualitative 0;_10rational Requirement, Aerospace Trainer 


wt1 
rn: SCPTP 


1. Reference your mer.io dt<l 28 Aug 63, subject as above. 


2. I cm1cur in the requir~ment for nn improved Aerospace Trainer over 
and above the NF-104A. l':hile I concur in principle with the principles 
outlined in paragraph 6 of Captain liorne' s memorandum, I <lo not consider 
that ,:e should hold up development indefinitely. 


3. In sunmary, it is reconmended that a 


/ 
what i,s tec\'mically/ feasible development 


, r~ars ~I . ( ._ /,Tu0 
j \ ) ,· : 


·•.__/ (t ~ v \,v\., .. l \ 
CALVIN W. FITE, JR. 
Colonel, USAF 
Director of Operations 
DCS/Materiel 


determination be mnde as to 
wise over the next several 


Copy to: 
S01 
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REPL.Y'To 


H E A D Q U A R T E R S 
. AIR FG"'C!=: SYSTEMS COi,~:✓.AND 


UNITED STATES AIR FORCE 


/,NOREWS ,\IR FORCE GASE 


WAS~:INCTON 25. 0. C. 


AnN o,, SCSi,B/Lt Colonel Benefiel/5104 


sucJccT: Qualitative Operational Requirement, Aerospace Trainer 


TO· SCPTP 


,.. 
I,' 


1. It is considered premature, at this time, to establish a firm 
requirement for an Aerospace Trainer. 


2. The NF-104A should provide valuable data on technical and 
operational factors that will contribute significantly to the 
establishment of firm requirements. 


3. It is recommended that approval of the subject requirement be 
withheld pending re5ults of operating the NF-104A . 


.,.,.., ' , 


\\ ( ) (j ·1 ,? ,r'' ( J 


\ 
{ I,\_,, '..\~-.\: v½ ~: l . .--i·-


1 T. T. OMOHUND~O, Colonel, USAF 
/:.t;-.....Oirector, Aeronautt1cal Systems 
\_ 1 DCS/Systems \ 


FORGING MILITARY SPACEPOWER 
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sc::J 


2. I concur in t~1e r.:ouil·c.;:):,.t fc:- .:-.n .:..: ;,rcvcu Acrc:~!1:-.cc '.' .. _, .:..· c:.:i-.: 
.ind ,ll ovo tl.c !~F-10,1A. • ,;;,ilo I cc.:"ur in prbciplc uith th. :1i.'i11ci_>lc;:; 
outlL ..:d in par::~r.lph 6 of C~pt:iin i ,0i- ... • .s c~;,o .. ·,mJu_':'!, I Jo :wt c.c.:.:,itl~r 
that 1:-) shoulJ hold up dcv.:::lop1,:c:1t l!1Jcfinitdy. 


3. l;i sun::W.l'Y, it iz rccc::··c:1dcd tl.:,.t :i dctcr::linc.tic!l be r·:1: .... ~~ -::o 
wh::.t is technically fc~s:bl.) dc:vclc:; .:ca~ \1iso ovc;.- the I~c-::.: :.~'.::):-~l 
j'_C~rs .. 


CALVrl l~. F!Ti::, JI,. 
Colcn-..:1, USAF 
Dircc~or of ~crations 
DCS/:<:itcricl 


Co;,y to: 
SO-! 


I 







l. It i~ CC:<lJiclcrt:;c.l r~r- ttUl"'"'~ '"·!: t:,v tir:-:2, to cct::.bl:. ,, d. £:!..~n 
:--:~ ...... ir~M~nt for :-.n 1\cros1 ~c._ ~ _· .... ~.~cl:·. 


2. Tbc i::,·.10!;.,\ cho:ild p.·ovic;!'.! v luab!_ chto. en tcchnicn.!. ,i:1d 
01,t: ~tionnl f~ctor~ ti~t v!ll c , ·.:rib"Jt.J ci~•.nificantly tG the 
ccL.:-.biii;;hr.'.~nt 01: i:irn r.;;:quircnont ;. 


J. It ic rcco~ ... ~onc2cd th~t c.1 .. :ro'J .. 1.l 0£ tl1e ~ubj\.;ct !:<.!C~:.!.:..l." _nt b_ 
wit:1:1elc. 1 :., .. jinr, rl'.!r:ult::; of or,cr."lt:inG tha t:i-101.A. 


~c'I'. r,-::~::) ... , 
~~~c,. ::r,:-':\\ ~/~tJ::,:-)~;~:.-•,v 


-~•. 7. e,;:O!tJ1;9:W, Colene.I, UJ,'.P 
Director, Acr~nautical Systeras 
"CCJ/ ..;yotcir.~ 
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H=ADQU 


u!'..'T._:) ::-:t·/-\7::S /dR FO:.C~ 


,\;--:o:, ::\VS Al~·~ i='O~CC ~A.:;.: 
\V,\$H1NGTON ::~. 0. C. 


213 August 1963 


~.unJc:c-:- Qualitative Operationnl Requirement> Aerospace Trainer 


,o, sc:-1 scs SCL sec 


1. Rc<!ucst your review, cor.-.:n~nts enc: re o:::racn<lations concerning t:1e 
attach.:..c: h.Y.,_ 6 S(.~) ... ~l::_ (Atch 1) T::c po::;· :ion of this office, as coordi­
nated with the lJCS!Pcrsonncl, is att.1chcci :for your infor:::at::.oa. (} tch 2) 


2. Subsequent to our receipt of y0ur vim;s re:;.'.lrding the ~11.-~·osp.:1cc 
trai7lcr, a coordinate:d LFSC position will be developed .:md fo:..,v.::.rded 
to the appropriate Air Sta££ agency . 


• --~ ~ . ' ~r--=:~v~'-~~ 
lt.1...-C-Ip.PJ) G. HOR.~E, Captain, USAF 
Chief, Carce:: Progr.'.lllis 
Pcrsonr.cl Plans & Training 
DCS/Pc::sonncl 


1st Ind (SC0-3) 


Hq AFSC 


TO: SCPTP 


No Comment. 


>" ·,-/ ,, /v 


- ~J L~ '/11.· d._ { 
/i JCSEPH M Mc?HIZ ~ {--l 


("'1 Ll. Col. USAF 


Chlet, Long Range Plans Office 
Office or Uaopo~or & Orgru1izntion 


2 Atch 
1. Ltr, AFFTC (FTT), dtd 
7 Aug 63, w/lst Ind, AFFTC 
(FTO), dtd 12 Aus 63 
2. Ltr, SCP~P, dt~ 23 Aui 63 


4 September 1963 


2 Aten n/c 


FORGING MILITARY SPACEPOWER 
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2 3 AUG ~0G3 


:,t . ..:Jr:c·, Qt:.:1lit:.tivc Operational Rcquiren:e:nt, Acrosp.:1ce Trainer 


TO: SCPT 


l. The :l\'F-104A, rocket r:i.odified tr.'.:.iner now 0cing developed is, .:.t 
best, a transition.:11 .:1crosp.::ce tr.:1incr. It should bridge the ~ap 
fl·om convcntion.:11 F-104 aircr.:.ft to .:1 true (one that tr.:.ins in 
space, i.e. , +SO miles) .:1erosp.:1ce trainer of tomorrow. 


2. In the logical progression of the school, more sophisticated 
training .:1ircr.:1ft r::.ust eventually be conceived, pl.:inned, acquired 
.::.nd utilized. 


3. The .AFFTC st.:i.temcnt as to .'.l "c:::itic.::.l requirer:1ent for u;_)<lating 
the capability of the Aerospace Resc.::rch Pilot School" is questioned. 
At the earliest, a true .:1erosp.:1ce t1·0.iner couid not be delivered in 
a quancity of six until 2 to 3 years from .'.l given start date. Factors 
bearing on the non-critical natu~c of the .:.erospace tr.:1incr are: 


a. The :NF-104.A is rapidly co1:1ing into the inventoDJ. 


b. There is not now a clearly defined military man in spncc 
mission. 


c. The student output in quality and numbers is meeting today 1 s 
needs. 


4. Two companies and possibly a -.::hir<l have been working on the aero­
space-trainer concept at their own respective expense. The time has 
come to either develop a firm llJ.i'SC position regarding its further 
development or to run the risk of falling behind' in terms of the 
future competency of our Aerosp::ice Rese.:irch Pilot School type gradu­
ates. Industry will have difficulty in selling the Aerospace Trainer 
as merely an Aerospace Research Pilot School-use ::iircra£t. 


FO~G!NG MiLlTARY SPAC!::POV\/E~ 
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5. 'I'h.e life of the N7-10lfA is cpproxin:.:itely 4-5 ye.:irs. Dy 1968, .'.I. 


folicw-on tr.:iiner or simply .:i better repl.:icement .:ippe.:irs to be a 
r~.:ison.:iblc rcquirc~ent. 


6. :•:y gener.:il cor.1.,1c:it is this: -::hat the proposed true .:ierosp.:ice 
tr.:1i:1cr is :10t .'.l. signific.:int enough iraprovemcnt over the NF-lOlfA 
to be .:icquired for the school. Industry should be more visionary 
in cicvcloping .::n aerosp.:ice tr.:iiner. For example: the pre~ent 
cpog0~ of the ~F-104 will be .:ipproxim.:itcly 122,000,000 feet .'.ln<l 1-2 
minuLLS of wci3htlcssncss. If the Northrop, Lockheed .:ind North 
l.moric.::n Avi.'.ltion proposed trainer -:.:riplcd this apogee and th.:; 
minut'"s of weightlessness (Zero "G") this is not p:..·ogrcss enough. 
I would think th.:it increasing the .:ipogee/weightlessness by ten-fold 
would be the objective for tomorrow's trainer. To be useful in 
sp.:icc, ;-;i.:in must be exposed to extended periods of weightlessness, 
v.:iriety of re-entry problems and .:i Drocd spectrum of activity. An 
extension of th~ r-.""F-104A aircr.:tf.: is not, in my judgement, the w.:iy 
to proceed. I believe that future ceros2ace cr.:ift must be .:is differ­
ent in ch.:iracter, use and power as the .:itor:1ic bomb w.:is to the T~T 
"blockbuster." Fin.:illy, too much time is spent in launch .'.lnd 
recovery of the present and proposed trainers as compared to the 
time .:ictually spent (or proposed) experiencing ballistic controls, 
utilization .:ind the effects of Zero 11G. 11 


7. The following is recommended: 


a. Staff the QOR within the Hc.:idqu,:irters. 


b. Provide the Headqu.:irters US!.F Aerospace Research Pilot School 
QPR the AFSC position based upon the staff comments. 


c. Subsequent to the Headqu.:irters US.\F review and direction 
either: 


(1) Move forward with an aerospace trainer acquisition 
action. 


(2) Maintain the aerospace trainer as an import.:int part 
of the Aerospace Research Pilot School 5 Year Expansion Pl.:in. 


//) 


//--~ /;·· //,,,0.✓·~- .,:•., ,,.: . //_ / "">--1/. /--.. -. ,;,....,..-.,...----· . -· 
.• :' • ~ £, ·C' / ._ ~ ✓;,,- / ... _ -~ _, 


RICHARD G. HORNE, Captain, USAF 2 Atch 
I 


Chief, Career Programs 1. 1st Ind, AFFTC (FTO), 
Personnel Plans & Training dtd 12 Aug 63 
DCS/Personnel 2. Basic Ltr, P:FFTC (FTT), 


' <ltd 7 Aug 63, w/4 atchs 
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Rl.~LY TO 


USAF 
AEROSPACE RES!:ARCH PILOT SCHOOL 


AIR FORCE FLIGHT TEST CENTER 
EOWAROS AIR FORCE BASE, CALIFORNIA 


ATTN oir, FTT 


aua.11.cT, Qualitative Operational Requirement, Aerospace Trainer 


TO, FTO 


l. The following information is submitted in accordance with procedures 
outlined in AFR 57-3, 4 June 1963. 


2. The USAF space mission is becoming more clearly defined each day. 
That the USAF will have operational manned space systems and vehicles . 
within the next decade is now a foregone conclusion even though a great 
deal of controversy is currently associated with this premise. The 
USAF transition into the space era is requiring and will continue to 
require completely new research and operational space equipment. It 
fol lows therefore, that the need for space research pilots trained in 
the most modern equipment available will continue to be an essential 
part of the overall program. 


To accomplish this training objective, a singularly important consideration 
is clear. Continued reliance on high performance modified and unmodified 
turbojet aircraft to accomplish this type training will result in the USAF 
falling considerably short of providing that degree of research pilot ex­
perience considered necessary. The readily identifiable deficiencies in 
current equipment include: 


a. Serious deficiencies in required training capability. 


b. A decrease in suitable high performance turbojet inventory during 
the next decade with no known plans for a follow-on procurement. Suitable 
high performance turbojets in this instance are aircraft that can be 
feasibly modified to incorporate supplemental rocket power. 


Due to lack of developed rocket engines suitab~e for installation and use 
in turbojet aircraft, the number of operational turbojet types that can be 
classified as 11suitable 11 , are restricted to one aircraft, the F-104, because 
a flight qualified rocket engine (6000 pound thrust) is available for use 
in the F-104. F-101, F-102, F-105, F-106, F-110 and TFX aircraft are 
unsuitable due to their weight. To provide appreciable performance gains 
for these aircraft, a rocket engine capable of producing 10-15000 pound 
thrust is required. Unfortunately, there are no known rocket engines 
currently developed with a 10-15000 pound thrust capability although 
Rocketdyne Div., of NAA, Inc., has designed a 10-12000 pound thrust 
engine. This particular rocket engine is still in a design status, has 
not been test fired and no plans have been made for continued development 
effort due to lack of DOD interest and company funds. 







A training concept that has important ramifications when considering 
a flight aerospace trainer is the training role of ~round based sjmula­
tors. Although ground based trainers have provided invaluable assistance 
in training programs, this type of trainer in no way can be considered 
more than an impor_t<!_nj: s~e_le.!!!_~n!_ to a complete training program. The 
capability to expose a pilot to the actual environment in which tests are 
to be performed remains of cardinal importan~~-


In addition to the above required capabil itics, it appears to be a 
val id assumption that other iden_tlf1Jiqj_LJllissioD £gi;2abj) ities could be 
applied to this proposed aerospace trainer. These include, but are not 
necessarily 1 imited to the following areas: 


(1) Special high altitude research pro~rams could be examined 
by substituting a sensor pacl«:ge for one of the crew positions. It is 
visualized that this Research Bay could be used to investigate various 
types of sensors, their applications, I imitations and operational 
effectiveness. 


(2) Maintenance of proficieo~Ll~~c~L~~e pilots between 
space missions. 


(3) Ori en tat i on/f ami l i.si_r i_za.t ion f 1 i ght~- f.Qr_n.Q.o..=,p iJ.~c;; i en tis t 
crew members. 


Since the requirements above are not specified as part of the Aerospace 
Research Pilot School mission responsibility, further definition and 
discussion concerning them will not be included in subsequent paragraphs. 
These requirements are indicated for the purpose of identifying possible 
applications in addition to the training requirement ~hich is an integral 
part of the School curricula. 


3. The mission of the USAF Aerospace Research Pilot School as stated 
in AFR 53-19, l May 1963, is: 11The USAF Aerospace Research Pilot School 
trains selected officers to monitor or perform flight tests of research, 
experimental, or production type vehicles. These tests are made to 
determine flight characteristics, performance,•stabil ity, and functional 
utility, and to obtain technical information on serviceability and 
functioning of installed equipment and component parts 11


• 


4. The School 1s curriculum is segmented into four general areas which 
are: 


a. Academic Training 


b. Simulator Training 


c. Bio-astronautics Training 
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d. Flying Training ,. 


This requirement is directly related to the flying training 
portion of the curriculum so the first three areas mentioned above 
will not be discussed further. At present, flying training is accomp-
1 ishcd in operational high performance turbo-jct aircraft. These 
aircraft provide satisfactory training in all flying training areas 
except the broad areas directly pertaining to aerospace flight such as: 


(l) Launch and ascent 


(2) Operations in space 


(3) Re-entry 


(4) Recovery 


To provide limited flying training in the areas above, a 
Class V modification project on three F-104A aircraft assigned to the 
School is currently being performed by Lockheed Aircraft Corporation. 
Each of these modified aircraft will have a 6000 pound liquid rocket 
engine for supplemental thrust, a reaction control system, an auxiliary 
cockpit pressurization system anaother non-standard equipment such as 


~pecial cockpit instrumentation and in-flight data recorders. Graphs 
showing predicted performance of these modified aircraft are attached. 
In uddition, a Class V modification program on two F-1068 aj~a..f.t_ 
assigned to the School has been approved and is currently in the initial 
stages of the procurement cycle. These two aircrafl will be modified to 
incorporate a variable stability flight control system which will be 
capable of demonstrating normal an~ p~cul iar handling quali~ies of future 
aerospace vehicles during atmospheric flight. Completion of these two 
modification projects will greatly increase the School's ability to 
adequately train Aerospace Research Pilots, but their 1 imitations, as 
discussed in the following paragraphs dictate a follow-on vehicle with 
a much greater capability. 


5. The basic 1 imitation in current or near term aerospace flying training 
equipment is lack of performance. Review of the predicted performance 
graphs (attached) for the modified NF-lQl~A•s, "show the following primary 
performance 1 imitations: 


a. Dynamic pressure (q) below 12 psf - approximately 60 seconds 
during a maximum trajectory profile. Low dynamic pressures are required 


~r effective t_ra_inin~_usin~ r_eaction controls. Longer periods of 
reaction control training are highly desirea~le. 


b. Peak Altitude - approximately 122JOOO feet during maximum 
trajectory profile. High altitudes are required to place the trainee 
in a s~ace environment. The modified NF-104A1 s perform considerably 
better than unmodified aircraft; however, 122,000 feet maximum altitude 
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is far short of a true space~y_ir2_nment. Time above 100,000 feet 
(approximately 65 seconds) is also quite short. 


c. Maximum Mach Number - 2.2. An important reguired P-ilot skill 
which has not received extensive publicity, is the ability to judge 
and plan the_terminal portion of a flight while approaching_!~ 
terminal point at extremely high velocitj~s and altitudes. This 
pilot skill becomes increasingly important in vehicles such as the 
X-15 with a no-go-around capability. The comparatively slow approach 
speeds of the modified I:!f-104A 1 s with their go-around capability allows 
very ljmited traini~g in this area. 


d. High Longitudinal Acceleration Effects. Although not included 
in the attached graphs, since it is negligible in the modified NF-I04A's, 
longitutj_inal acc.el.~ration d_y_r:_i_ng_r.9c~et_,.b.oost ghases .Qf .flLgbLis con­
sidered to be an important trqiniQ~ area. X-15 pilot experience has 
shm-m head movements during period~oJ:..J:LLlll:L.Jqrigj_l;JJ,djnal acceleration 
_create scnsory_L)ll!§ions which can be quite serious unless properly 
understood and compensated for. The low longitudinal acceleration 
capability in the modified NF-104A I s off~~tr~l.'L.Li'lli t~Q.. t[q_i n. i ng 
in this area. 


e. Re-entry. Training in re-entry piloting techniques and procedures 
is essential for the successful completion of any space mission. Studies 
of the re-ent_:Y vehic!~p~ofj_le and its r~Jated problems regarding 
a .. cc~leratio!l forces, heating, and vchicl~ dynamics, have proven that this 
portion of the flight is_most critL§L_an.d Pi!c..t.l.c..1,J\.atl~sitive_t9 pilot 
control techniques. These control techniques involve piloting the vehicle 
with regard to limits as defined by a particular re-entry corridor. Know­
ledge of re-entry corridor parameters.and the method of maintaining a 
desired equilibrium glide eath ~y controll in9-these paramet€rs is essential 
for application of proper control procedures. 


The NF-I04A does not provide us witp acceleration l iJDit~._be..a.tlug 
1 imits, and because of the natur.£_,of its trajectory, does not afford 
sufficient variables to approach a re-entry corridor of significant 
dimensions. 


6. The overall performance capabilities of the proposed aerospace 
y 9 iner mu_&_ to the maximum degree practical; present_Si9..!1ificant 
environmental conditions and piloting tasks encountered during boost, 
space operations, re-entry, and recovery. The environmental conditions 
and piloting tasks need not duplicate-those of actual orbital spacecraft, 
but shou Id cover .i!LtYQe and re I at i ve ~~ i ty_,_ those p_h2 ses of space • 
fli9ht which make the greatest demands on the pilot's judgement, endurance, 
and piloting skills. 


Design philosophy must be based on maximum operating flexibility, high 
use rate, le,.., operating costs and levels of performance that provide 
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adequate training in the four phases of spaceflight mentioned previously. 
A vehicle which has these ground handling and operating characteristics 
will not have the performance of an orbital vehicle and wil I therefore be 
a compromise between a high performance turbojet and an orbital vehicle. 


More specific performance capabilities are discussed below: 


A. BOOST PERFORMANCE 


The unusual environmental conditions associated with boost are: 


(l) High longitudinal accelerations: 


Boost accelerations of typical sub-orbital and orbital 
vehicles range from +4 to +10G1 s over time intervals of up to one 
minute. A typical X-15 longitudinal acceleration profile is shown in 
the attached graphs. The acceleration profile of an Atlas launched 
Mercury is not included since it is classified, however, its profile 
is considerably more severe and would represent one extreme of the 
range of possible longitudinal acceleration profiles. 


Th£..Sombin2ti...QD_gf_c-9ntrol deman.ds, acceleratioo-.s1ml 
other stresses placed on the e_ilot simultaneously are of more significance 
than the severity of. the control problems or stresses alone. In this 
vehicle the boost accelerations will begin with the takeoff roll and 
continue through the transition from horizontal to near-vertical flight. 
Therefore, e_eak longitudina_l~ccelera_!ions_2f +3G1 s and burn times exceeding 
90 seconds will present a combination of longitudinal acceleration, rapid 
attitude chan_ge, a_nd.conJ:rol eroblems that wffl req~lre [?recisiQn-control 
and rapid respons~s co~earap~ to ~ha~ of a boosting orbital vehicle. 


(2) Rapid attitude changes and steep climb angles: 


Rapid attitude cha~ges during boost are inherent in a 
vehicle that takes off or launches from a horizontal attitude and transi­
tions int.£._'{_ertical or near vertical climb angles. Boost performance 
should be such that altitudes of 200,000 to 300._QQ_Q_teet can be attained, 
using 70° to 90° climb angles. Shallower climb angles (25° to 45°) to 
intermediate altitudes with dynamic pressures near the apex that will 
afford use of reaction controls should also be•possible. Performance in 
these ranges will give satisfactory approximation to boost trajectories 
of vertically boosted vehicles. In addition, while in boost enyironment, 
the pilot will be required to precisely control: 
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(a) Attitude 


(b} Flight path 


(c} Thrust 


1 Thrust level 


2 Burn time 
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(c) Thrust 


1 Thrust l eve 1 


2 Burn time 


(d) Velocity Profile 


(e) Test instrumentation and data recording equipment. 


(3) Control during boost: 


Precision thrust variation to afford accurate control of 
velocity and cut-off should be possible. Fl ightinstrumentation, using 
both airborne and ground inputs, should allow the pilot to fly a precise 
flight profile. This will require altitudeL attitude, space positjon, 
and velocity indicajions ~it_h n~ar zero lag. 


8. SPACE OPERATIONS 


(I) Unusual environmental conditions, piloting tasks, and 
special equipment associated with space operations include: 


(a) Low dynamic pressure: The trainer should be capable 
of prof i 1 cs th.:it provide .s!.Yn..s!.!·iii c pressures 1 ~~ rhan l O psf_ at aJ LilY.des 
bct\\lcen 200 000 and 400..._0j)O_fe.ct_ for _p,w ods exceed i og_ t.l10 nu.nJJte.s. This 
will provide adequate time for use of reaction controls to practice various 
maneuvers and establish re-entry attitude. Except for vehicle velocity 
relative to the earth, a 300,000 foot maximum altitude places the vehicle 
in a space environment closely approximating an orbital vehicle. The 
reaction control system must be capable of manual control witlLand wJthout 
automatic stabilitL..au mentation in all axes. Var_io!:!_S roll p.lt<;h.and 
yaw rates should be capable of being preset on the ground. 


(b) Life Support Systems: Since the vehicle will operate 
in space, space type I ife support equipment will be required to erovide 
student familiarization \tlith important I ifo support eqyii;iment operation 
ana dcs19.!:!..:_ The 1 ife support system should be capable of providing a 
shirt-sleeve environment with full pressure suJt backup for safety. 


(c) Maneuvering in Space: Ideally the vehicle should 
provide the capability of changing its position relative to another 
vehicle or fr.:ime of reference while in the space environment. However, 
this capability would require a store of rocket fuel very much in excess 
of that needed to achieve the desired sub-orbital profile. The initial 
and operating costs for this type vehicle would be prohibitive for a 
training operation. Therefore, this particular feature is not considered 
a mandatory requirement. 
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C. RE-G.:TRY 


(1) Unusual environ~e~tal and piloting tasks associated 
with re-entry are: 


(a) Longitudjnal and normal g fQI.-fftSJ Depending on 
re-entry angle and type of vehicle, orbital re-entry 11g11 forces 
vary from approximately I 11g11 to in excess of 10 11g 1 sII


• Considering 
pilot tolerance.-_pqict.Lciil .ma.;s.iroUJD~~-1.oads_are: 11 )0 g 1 s11 eyeball..s.... 
in; J-5 "g's'' eyeballs out and 5 11g1 s11 eyeballs down._ 


The 11g11 forces during re-entry of the proposed 
trainer wil I be determined by its boost performance. A vehicle with 
longitudinal accelerations of 2 to 4 g 1 s and exit angles 70 to 90 
degrees during boost will reprodu~re-entry 11911 loads of f_rom -1 to 
-3.5 longitudinally and from 4.75 to 5.5 in a normal direction. The 
duration of the 119-'._1 forces in re-entry will only be a frayt1on of that 
for actual orbital re-entry. However, in keeping with the basic idea 
of heavy training operations at minimum costs, adequate coverage rather 
than duplication will be satisfactory. 


(b) Control during re-entry: An ideal re-entry trainer 
would be capable of being inserted into orbital re-entry profiles along 
a corridor ranging from very shallow to relatively steep paths of 
several degrees. However, such a capability would require velocity and 
altitude performance approaching orbital flight. To keep initial and 
operating costs low and provide high use rates, re-entry performance 
for the proposed trainer should be 1 imited to that which is compatible 
with the boost performance previously described. This necessarily 
restricts re-c.:ntry velocities and angl'es to a narrow range.· They will 
gencr.::sl ly be steep (70-90'T and c-omparat ivcTy slow-:---ATTfiough the 
re-entry profile will be considerably different from that of an actual 
Qrbital r!:_-entry vehicle, the piloting tasks confronting the pilot will 
be approximately the same and of the same order ofdifficulty as tnose 
encountered in an orbital re-entry vehicfe-:-1ne·se re_.enfry tasks will 
include: 


1 Precise vehicle attitude control longitu:l i~~)]_y 
and laterally in response to an energ~ managemeut and vehicle heailo.g~ 
display. 


2 Relying on and following directions from ground 
stations. 


l. Monitoring and control I ing test instrumentation 
and data recording equipment. 


4 Doing all of the above with decreased cockpit 
visibility because of heat shielding required during re-entry. 
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D. RECOVERY 


The recovery phase is essentially an energy management problem 
involving an unpowered landing. The performance of the proposed trainer 
must _permit recovery from the P-oint of COIT1Rl~_t.L9n of_the re-entry phase 
t..£._ the initial__J_g]scofL12.9int. There must be sufficient margin in altitude 
at the landing site following a non-optimum recovery to compensate for 
reasonable errors in energy management on the part of the pilot. Although 
not mandatory, a sustainer type jet engjne_to compensate for such errors 
is desirable. 


E. SUMMARY OF MANDATORY DESIGN FEATURES AND PERFORMANCE REQUIREMENTS 


(I) Two-pla~~ vehicle (controllable from both cockpits) 


(2) Capable of sustained fl ig_ht rate oJ~en flights P.er trainer 
per month. 


(3) Launch.,2nd recovery at the same site. 


(4) Longitudinal 11911 forces during boost to reach at least 3 11g's 11
• 


(5) Horizontal takeoff and landing from lakebed or runway. Air 
launch capability optional. 


(6) Altitude capability in e~~~s of fift)!..miles. 


(7) Capabil i~ for boo~t_ tralectories (~5° to 45°) to intermediate 
altitudes wit_h dynamic 2ressures le.ss ~han 10 psf _a.!_apex. 


(8) Other: 


{a) Aerodynamic control 


(b) Reaction controls 


(c) Stability augmentation for both types of flight controls 


(d) Throttleable thrust control Sp% to 100% range. 


(e) _j!}_g_,:~l!)~flC.Qi_s_QJJl.Y-J;b~J...h'.ill allow precise pilot control 
during all phases of flight. 


7. If an advanced aerospace trainer \vere available now, it could be 
effectively utilized to provide training for Gemini, and X-20 crews. 
However, due to lead time considerations, this vehicle's future use 
should be ~onsidyed to_be for post X-20 projects. _useful I ife is 
estimated to be ten years since it will be capable of providing training 
that is appropriate for near term aerospace vehicles. In other words, 
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mc:,nncd soace vehicles wit_hin_t__he_n_QM 10-1.5. yaa.c.s_w.U have the same 
general propulsion, control, instrument display, and 1 ife support 
systems thatcurrent space vehicles have and will have generally the 
sa~e type fl __ ight 1 imitations and problems. 


8. This vehicle will initially be employed by the USAF Aerospace 
P.cseLJrch Pilot School to train Aerospace Research Pilots for future 
cicrospace research vehicles. If the demand for opcrationcil space 
pilots ultimately requires an operational space pilot training program, 
a follow-on procurement of this vehicle for the Air Training Command 
might be considered if it is still considered to be suitable for 
aerospace vehicle crew training. 


The trainer should be procured as a complete system to include all 
pccul iar support equipment and facilities. Since Edwards AFB has 
extensive facilities for this type vehicle, facilities costs should be 
considerably less for the initial procurement. These facilities include 
exotic fuels storage and servicing equipment, high pressure gas generating, 
storing and servicing equipment, rocket engine maintenance and overhaul 
facilities, a large fully instrumented range with numerous emergency 
landing fields and a terminal landing area complex that is more than 
adequate. 


Quantities required will be dependent on the following general 
considerations: 


a. Number of trainees and number of flights per trainee. Number 
of trainees will be estimated by USAF requirements while number of 
flights per trainee will be dependent 


0


0n the School 1s curritulum, The 
curriculum will be developed basically on the vehicle's training 
capability per flight. 


b. The vehicle's predicted utilization rate. 


c. Attrition estimates 


Once a specific aerospace trainer concept is approved, more 
definitive quantity estimates can be made. 


9, T\•10 contractors are currently investigating the feasibility of 
modifying operational high-performance turbojets (T-38 1s and F-l04's) 
to an aerospace trainer configuration. This approach, should it prove 
feasible, will undoubtedly decrease initial procurement costs since 
much of their basic aerodynamic, design and structural data will be 
applicable. However, it should be noted that the modified vehicles 
will have to incorporate extensive system changes such as propulsion, 
fuel, auxiliary power, flight control, life support and cockpit display. 
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In addition, extensive structural and materiel changes will be required. 


Another possible solution is procurement of modified X-15's. This 
solution will also require thorough investigation into feasibility. 


In the event the solutions mentioned above prove unsuitable, a 
completely new specifically designed vehicle will be required. 


,,, J ., 


/J;~{w±;;, i.-T(UJ1.- uSfrP 
r.r- QHA~LES E. YEAGER, Colonel, USAF 
.n Commandant 


l 0 


4 atchs 
1. Design Trajectory, 


J79-3B Engine 
(Fig. I) 


2. Design Trajectory, 
J79-3B Engine 
(Fig. 2) 


3. Nominal Trajectory 
(Fig. 3) 


4. X-15 Long. Acee! Profile 
(Fig. l•) 























I 1 ~ 7C.3 
HEADQUARTERS 


AIR FORCE SYSTEMS COMMAND 
ANDREWS AIR FORCE BASE 


Washington 25, D. c. 


DATE 


MEMORANDUM FOR: SCGC 3 0 SEP 1963 


1. The QOR for the Aerospace Trainer was not 
endorsed for adoption by the Hq AFSC staff. 


2. The coordinated position, however, of all 
interested staff agencies is that the QOR should 
be included in our basic plan (ARPS Expansion Plan) 
to be reviewed and up-dated on an annual basis. 


3. The present NF104A rocket modified trainer will 
be included in the curriculum soon for the seeable 
future. A follow-on or true Aerospace Trainer, as 
proposed in the QOR, might be considered for inclu­
sion in the curriculum at a future date depending 


a- upon known requirements, and most importantly, a J 
\. more clearly defined military man in space mission. 


4. In view of the above, it is recommended that the 
basic letter outlining the Hq AFSC position be re­
submitted to the Vice-Commander for signature. It 
is felt that HQ USAF should have the opportunity 
to approve our "watch and wait" position regarding 
a future aerospace trainer and to review the QOR 
itself. 


Af.o, scHR<EVER 


COLONEL, USAF 


OCS PERSONNEL 







RECEIVED 
COMMAND ADMIN 


HQ AFSC 


SEP 30 12 34 PH '63 


.. ( 







I '1 S~f 703_ 
.,,. 


H E A D Q U A R T E R S 
AIR FORCE SYSTEMS COMMAND 


UNITED STATES AIR FORCE 


ANDREWS AIR FORCE. BASE 
WASHINGTON 25 D. C. 


ME_MORANOUM FOR: SCP 


oATE 21 Sep 63 


l. Please note the Vice Commander's desk memo attached. 
The requirement for an Aerospace Trainer of the character 
proposed is highly suspect. A detailed analysis needs to 
be made of the actual benefit achieved from rocketing a 
trainer to the altitude proposed in this plan vs a more 
modest and pr~itical requirement associated with Aero­
space Training,(l.anding an unpowered glider simulating 
conditions to be experienced in the low altitude phase 
of the DYNA-SOAR recovery. 


2. It is requested that this matter be thoroughly studied 
by the staff and that a presentation be made to the AFSC 
Council if the staff (through the DCS level) considers the 
requirement valid and supportable. 


I Atch 
SCPTP proposed ltr to 
Hq USAF, subj: QOR, 
Aerospace Trainer w/ 
Vice Cdr's desk memo 
dtd 20 Sep 


('Jltl-
w. E. LEONHARD 


BRIGADIER GENERAL, USAF 
CHIEF OF STAFF 
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. • S OCT 1963 
Quali\JUv~ Operational Re~uirement (QOR), Aerospece Trainer 


HQ lJSAf'.~(A.f'RSTC) 
"'" ··- ••• - ~~ 


.J"-.... .,... -~-


l. -The-USAFAetoapace Re1earch Pilot School has prepared a QOR 
on -an Aerospace Trainer. (Atch 1) 


~- The QOR has been staffed at this headquarters, and, subject to 
your coriCWTence, the foliowtng cour•e of action ta proposed: 


a. ~a Aeroapace Trainer QOR be included ill, the ARP6 Expansion 
Plan to be reviewed and updated ann'1ally (reference SCP letter, 
subject: .. Re,.wrement1 for, and UUlizatlon of, Aero apace Rttsearch 
Pilot School Graduates, .. dated 11 September 1963). • 


,• . -· - .... 


b. Evaluate -tho \.ltillzation, competency 9a1ned and projected 
life of the rocket modWed NF.104A. 


c. Anticipate a probable requirement foe a true Aerospace Trainer 
baaed upon.a clearly_cteftned mUitary man in apace rn1as1ori. 


d. Initiate a formal Pl'09\ll'••nt cyc!e far an Aao•~.:!rrainer 
aJ your dir.otlon and as the requirement becomes more def1n1ttve. 


'FOR THE COMMANDER 


,1a[i 


W. E. LEONHARD 
Brigadier General, 'USAF 
Chief of Staff 


Capt Horne, SCPTP, 2322, 26 Sep 63 
Revised by Gen Leonhard/vu 


l"Atch 
Ltr, ARPS (FTT), 7 Aug 63, 
subj•• ab9ve, w/4 atch 
and 1st Ind. Af'FTC (FTO), 
12 Aug 63 







COMMAND SECT·ION 


/ SCG 


SCGV 


Cualitative Operatio.i.a.l Requirement (OOR), Aerospace Trainer 


HO USAF (AFRSTC) / 


1. The USA1' Aerospace Re1earch Pilot School has prepared a QOR 
on an Aerospace Trainer. (Atch 1) / 


2. The QOR has been ■taffed at tnh Headquarters and, subject to 
your concurrence:, tne following course of action ia proposed: 


a. The Aerospace Trainer OOR be ii.eluded in the ARPS Expan 
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1ion Plal1 to be reviewed and updated anr,ually (reference SCP letter ....,,,scc--,E=-------. 


subject: Requirements for, and Utilil.ation of, Aerospace Reaearch 1---------1. 
?ilot Scnool Graduates, dated 11 Sep 63). 


b -· 1 • ·1· • I i d d • d . ./:'_ Va uate the uh ization, competency ga ne an proJecte 
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life o! tne rocket modified N:F104A. sew 


sex c. Anticipate a probable r'quirement !or a true Aerospace 
Trainer based upon a clearly defined military man in apace missio.11----------1· 
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d. Initiate a formal procurement cycle !or an Aerospace Train--------1•. 
DEPUTY CHIEFS 


at your direction or as a r: quirement becomes more definitive. 
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Re&e&rch Pilot School 
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ST AF F SUMMARY SHEET 


TO ROUTE DESIRED ACTION 


SCS· 1 Coordination 1 3 SEP 1963 
MSF 2 Coordination 


·sCM Coordination SCPTP 


SCO Coordination RACE• SURNAME PHONE 


SCP Review 


SUBJECT 


Qualitative erational Requirement Aerospace Trainer 
SUMMARY 


DISCUSSION: 


1. The USAF Aerospace Research Pilot School staff has submitted a qualitative 
operational requirement (QOR) for a future aerospace trainer. 


2. The QOR has been staffed by appropriate Hq AFSC staff agencies. See attachments 
a through g. 


J. An analysis of the staff comments indicate that there will undoubtedly be a 
future requirement - probably after 1970 - for an aerospace trainer, but a definite 
and near future requiranent is obscure. 


4. The school is preparing a detailed, five year ARPS E>cpansion Plan. It is felt 
that the QOR should be a part of that plan and reconsidered in the future in light 
of a more clearly defined military manned space flight mission; an evaluation of 
the performance and qualities of the NF104A; a definition of USAF input to advanced 
programs such as the National Orbital Space Station (NOSS) 


RECOMMENDATION: 


5. Request the Vice-Commander, Headquarters AFSC, sign the attached letter. 


',.--.--F E. N.ARTS 
C 1 , USAF 
Asst DCS/:'Jrsonnel 


8 Atch-, . 
1. Tab A-l.tr~~-\~CS->-.. i~bjec~ !~. abc.ve, 6Sep6J 
2. Tab B-Ltr, MSF, subject as above,10Sep63 
J. Tab C-Ltr, sec, subject as above, 9Sep6J 
4. Tab D-Ltr, SOL, subject as above,11Sep63 
5. Tab E-Ltr, SCM, subject as above, 6Sep63 
6. Tab F-Ltr, SCO, subject as above,28Aug6J 
7. Tab G-Ltr, SCPTP, subject as above, 
23 Aug 63 
8. Proposed ltr to Hq USAF, (AFRSTC) 







REPLY TO 


H E A D Q U A R T E R S 
AIR FORCE SYSTEMS COMMAND 


UNITED STATES AIR FORCE 


ANDREWS AIR FORCE BASE 
WASHINGTON 25, D. C. 


ATTN OF: SCL 11 SEP 1963 


SUBJECT: 


TO: 


Qualitative Operational Requirement, Aerospace Trainer 


SCP 


1. Reference SCPI'P letter dated 28 Aug 63, subject as above. 


2. Subject QOR has been reviewed as requested. SCL concurs with 
the Aerospace Research Pilot School in that a follow-on procurement 
to the NF-104A in the form of a more advanced aerospace trainer 
will be required in the post 1973 period. 


3. The NF-104A should provide adequate pilot training for Dyna-Soar, 
Gemini and Apollo through 1968, and possibly later. This training 
should suffice for the operation of these vehicles during the 1968-
1973 time period. 


4. The period 1973-1978 is, therefore, the period we feel a require­
ment could, and probably will, exist for a more sophisticated and 
advanced space trainer. 


5. At this time, however, it is not possible to precisely postulate 
trainer performance requirements for that period, since follow-on 
systems to Dyna-Soar, Gemini and Apollo are not yet defined. The 
performance requirements stated in the QOR represent a best estimate 
based on the facts at hand now, and may or may not be realistic in the 
final analysis. 


6. Despite this fact, it is recommended the QOR be approved in order 
to formally initiate the procurement cycle for the space trainer, and 
also in order to utilize available lead time to maximum extent possible. 


7. It is further recommended that a study be initiated to determine 
the state-of-the-art envisioned in propulsion, control, and life 
support systems for the 1973, and after, time period. 


8. This study, plus inputs from other investigations and yet to be 
effected studies on manned space systems envisioned after Dyna-Soar, 
Gemini, and Apollo, should enable us to periodically update QOR 
perfonnance parameters and more realistically define trainer system 
requirements for post 1973. 


~':YJ ... ~'0 
~j Gen, USAF 
Des/Plans 


FORGING MILITARY SPACEPOWER 







REPLY"TO 


ATTN OF: MSFAM 


H E A D Q U A R T E R S 
AIR FORCE SYSTEMS COMMAND 


UNITED STATES AIR FORCE 


ANDREWS AIR FORCE BASE 
WASHINGTON 25, D. C. 


sueJEcT, Qualitative Operational Requirement, Aerospace Trainer 


TO: SCPTP 


1 0 SEP 1963 


I. Reference your 28 August 1963 letter, same subject. We are in 
agreement that there will undoubtedly be a requirement for training 
significant numbers of Air Force officers as the Air Force expands 
its manned operations in space. However, on the basis of the present 
and forecast manned military space program, we do not concur that 
the QOR is justified at this time. 


a. The only approved military manned space program is the X-20. 
Pilots for this program have been selected and have been undergoing 
specific-mission training for a period of years. An advanced trainer 
could not be available in time to benefit that program. 


b. Both a follow-on Dyna-Soar and follow-on Gemini are potential 
programs, but the probability of approval of such programs is not high 
enough to justify acquisition of an advanced trainer. As far as the National 
Orbital Space Station {NOSS) is concerned, USAF plans to initiate studies 
leading to acquisition of NOSS. However, NOSS is too nebulous at the 
present time to justify the large expenditure for an advanced trainer. 


2. The future of military manned space flight is presently in a state of 
flux. We anticipate that the role of the military in space will crystallize 
during the next few years. When it does, a QOR based upon more definite 
requirements can be better justified, and, if approved, will permit acqui­
sition of an advanced aerospace trainer which represents a quantum jump 
over the Lockheed, Northrup, and North American proposals presently 


being con~. 


RWIN A. MEYER, 
Colonel, USAF 
Director, Military Space Programs 
,9ffice,_ Manne~ ~p_ac~ .f,ligh! _, 


FORGING MILITARY SPACEPOWER 







RE.PLY TO 


H E A D Q U A R T E R S 
AIR FORCE SYSTEMS COMMAND 


UNITED STATES AIR FORCE 


ANDREWS AIR FORCE BASE 
WASHINGTON 25. D. C. 


ATTN OFSCCPS 


suaJEcT:Qu.alitative Operational Requirement, Aerospace Trainer 


To,SCPI'R 


sec has no comment as to the requirement for this Aerospace Trainer. 
The following considerations are offered on satisfying this require­
ment, if it is validated: 


a. If the QOR is forwarded to Hq USAF with Command approval, 
it is suggested that ASD be requested to study the cost-effectiveness 
of the T-38/F-104 approach vs. modified X-15 vs. a new vehicle. This 
type of analysis will be required ultimately and time can be saved 
if the study is initiated immediately. 


b. A cost-effectiveness study should also be requested on a 
10-15000 pound thrust capability so that heavier fighter type 
aircraft may be considered in evaluating the approach to be taken 
in an Aerospace Trainer. 


c. An additional consideration is that, historically trainers 
have evolved from operational systems. At this point in time this 
approach cannot be taken since our first operational aerospace craft 
(X-20) is some years away. The Aerospace Trainer would not be 
available in time to be used in training our initial group of pilots 
for this program. Consideration should be given to awaiting early 
results of the X-20 program and basing the development of a trainer 
on results obtained. In the interim period, the T-38/F-104/x-15/10-15000 
lb rocket engine method of training be used. 


DUWARD L. CROW ·­
Brigadier General, US.AF 
DOS/Comptroller 


FORGING MILITARY SPACEPOWER 







SCSAB/Lt Colonel Benefiel/5104 


Qualitative Oparational Requirement, Aeroapace Trainer 


san 


1. It 1• conaldered pnMtun, at tbi• time, to ••tabl11h a firm 
requirement for an Aeroapace Trainer. 


2. The NF•l04A •hould provide .aluabl• data on technical and 
operational factor• that will contribute aignific&ntly to the 
establiahaant of firm requirement•. 


3. It 1• rec0a1ended that apFroval of the aubject requirement be 
withheld pending reaulta of operating the NF•l04A. 


-c1.C:--_r;:, ... 
ROBER. W. SOOE.f;SEEG 


T. T. OMOHUNDRO, Colonel, USAF 
Director, Aeronautical Syateiu 
DCS/3yateiaa 







REPLY TO 


H E A D Q U A R T E R 5 
AIR FORCE SYSTEMS COMMAND 


UNITED STATES AIR FORCE 


ANDREWS AIR FORCE BASE 
WASHINGTON 2S, D. C. 


ATTN OF: SCMO 6 SEP 19n3 


SUBJECT: 


Qualitative Operational Requirement, Aerospace Trainer 


tl}.tr 
TO: SCPTP 


1. Reference your memo dtd 28 Aug 63, subject as above. 


2. I concur in the requirement for an improved Aerospace Trainer over 
and above the NF-104A. While I concur in principle with the principles 
outlined in paragraph 6 of Captain Horne's memorandum, I do not consider 
that we should hold up development indefinitely. 


-~ In summary, it is recommended that a ( f :;.1(· s t~c nir1/iasible development 


\ __ CV ~¼, v(Ct -
CALVIN W. Fl E, JR. 
Colonel, USAF 
Director of Operations 
DCS/Materiel 


determination be made as to 
wise over the next several 


Copy to: 
SCM 
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I. 


REPLY TO 


H E A D Q U A R T E R S 
AIR FORCE SYSTEMS COMMAND 


UNITED STATES AIR FORCE 
ANDREWS AIR FORCE BASE 


WASHINGTON 2!5. D. C. 


ATTN oF, SCSAB/Lt Colonel Benefiel/5104 


6 
sueJECT: Qualitative Operational Requirement, Aerospace Trainer 


SEP 1963 


TO: SCPTP 


1. It is considered premature, at this time, to establish a firm 
requirement for an Aerospace Trainer. 


2. The NF-104A should provide valuable data on technical and 
operational factors that will contribute significantly to the 
establishment of £inn requirements. 


3. It is recommended that approval of the subject requirement be 
withheld pending results of operating the NF-104A. 


( . . 
Director, eon 


o~ USAF 
cal System3 


DCS/Systems , 


FORGING MILITARY SPACEPOWER 







.. . .. 
H E A D Q U A R T E R S 
AIR FORCE SYSTEMS COMMAND 


UNITED STATES AIR FORCE 


ANDREWS AIR FORCE BASE 
WASHINGTON 25. D. C. 


REPLY TO 


ATTI'< OF SCPTP 28 August 1963 


suoJ.:cT Qualitative Operational Requirement, Aerospace Trainer 


TO: SCM scs MSF SCL sec 


1. Request your review, comments and recommendations concerning the 
attached bz_6 Sep 63~ (Atch 1) The position of this office, as coordi­
nated with the DCS/Personnel is attached for your information. (Atch 2) 


2. Subsequent to our receipt of your views regarding the aerospace 
trainer, a coordinated AFSC position will be developed and forwarded 
to the appropriate Air Staff agency. 


~--c::/~~ 
G. HORNE, Captain, USAF 


Chief, Career Programs 
Personnel Plans & Training 
DCS/Personnel 


1st Ind (SC0-3) 


Hq AFSC 


TO: SCPTP 


No Comment. 


(Iv~ ~1i;/!f 
Ghlet, Long Rango Plans Office 
Oftice ot Manpower & Organization 


2 Atch 
1. Ltr, AFFTC (FTT), dtd 
7 Aug 63, w/lst Ind, AFFTC 
(FTO), dtd 12 Aug 63 
2. Ltr, SCPTP, dtd 23 Aug 63 


4 September 1963 


2 Atcfi n/c 
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PCPLV TO 


H E A D C J A R T E R S 
AIR FORC:::C: !:,':STCMS C,, -~MAND 


UNITED STATZS AIR F0HC.::: 


ANDREWS AIR FOr~CE ...:ASE 


A rTN OF SCPTP 2 3 AUG 1963 


GtioJr:cT. Qualitative Operational Requirement, Aerospace Trainer 


TO: SCPT 
SCP 
IN TURN 


1. The NF-104A, rocket modified trainer now being developed is, at 
best, a transitional aerospace trainer. It should bridge the gap 
from conventional F-104 aircraft to a true (one that trains in 
space, i.e., +50 miles) aerospace trainer of tomorrow. 


2. In the logical progression of the school, more sophisticated 
training aircraft must eventually be conceived, planned, acquired 
and utilized. 


3. The AFFTC statement as to a "critical requirement for updating 
t:he capability of the Aerospace Research Pilot School" is questioned, 
At the earliest, a true aerospace trainer could not be delivered in 
a quantity of six until 2 to 3 years from a given start date. Factors 
bearing on the non-critical nature of the aerospace trainer are: 


a. The NF-104A is rapidly coming into the inventory. 


b. There is not now a clearly defined military man in space 
mission. 


c, The student output in quality and numbers is meeting today's 
needs. 


4. Two companies and possibly a third have been working on the aero­
space trainer concept at their own respective expense. The time has 
come to either develop a finn AFSC position regarding its further 
development or to run the risk of falling behind.in terms of the 
future competency of our Aerospace Research Pilot School type gradu­
ates. Industry will have difficulty in selling the Aerospace Trainer 
as merely an Aerospace Research Pilot School-use aircraft. 


FORGING MILITARY SPACEPOWER 







5. The life of the NF-104A is approximately 4-5 years. By 1968, a 
follow-on trainer or simply a better replacement appears to be a 
reasonable requirement. 


6. My general comment is this: that the_ p_r:_oposed true aerospace 
trainer is not a significant enough improvement over the NF-104A 
to be acquired for the school. Industry should be more visionary 
in developing an aerospace trainer. For example: the present 
apogee of the NF-104 will be approximately 122,000,000 feet and 1-2 
minutes of weightlessness. If the Northrop, Lockheed and North 
American Aviation proposed trainer tripled this apogee and the 
minutes of weightlessness (Zero "G") this is not progress enough. 
I would think that increasing the apogee/weightlessness by ten-fold 
would be the objective for tomorrow's trainer. To be useful in 
space, man must be exposed to extended periods of weightlessness, 
variety of re-entry problems and a broad spectrum of activity. An 
extension of the NF-104A aircraft is not, in my judgement, the way 
to proceed. I believe that future aerospace craft must be as differ­
ent in character, use and power as the atomic bomb was to the TNT 
"blockbuster." Finally, too much time is spent in launch and 
recovery of the present and proposed trainers as compared to the 
time actually spent (or proposed) experiencing ballistic controls, 
utilization and the effects of Zero "G." 


7. The following is recommended: 


a. Staff the QOR within the HeadqUprters. 


b. Provide the Headquarters USAF Aerospace Research Pilot School 
OPR the AFSC position based upon the staff comments. 


c. Subsequent to the Headquarters USAF review and direction 
either: 


(1) Move forward with an aerospace trainer acquisition 
action. 


(2) Maintain the aerospace trainer as an important part 
of the Aerospace Research Pilot School 5 Year Expansion Plan. 


~/:I ~~ #\ --~ ~ -L/f ~ 9--:; ·- '-9--~/ I L, c ~~ ,.--;,/(./ -:=1/.Y+e---... ~ y" 


RICHAR/) G. HORNE, Captain, USAF 2 Atch 
Chief, Career Programs 1. 1st Ind, AFFTC (FTO), 
Personnel Plans & Training dtd 12 Aug 63 
DCS/Personnel 2. Basic Ltr, AFFTC (FTT), 


dtd 7 Aug 63, w/4 atchs 
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STAFF SUMMARY SHEET 


TO ROUTE OESI REO ACTION SIGNATURE DATE 


scs 1 Coordination 
MSF 2 CODrdination 
sec 3 Coordination OFFICE OF PREPARATION 


SCL 4 Coordination SCP'l'P SCM 5 Coordination r 
sro 6 Coordination GRADE• SURNA"4E PHONE 


SCP 7 Review 
SCOOl 8 Process Capt Horne 2322 


SUBJECT 


QualitatiTe Operaticml Requir•ent, lerospace Trainer 
SUMMARY 


DISCUSSION, 


l. The USAF Aerospace Research Pilot School sta.f'f baa submitted a qualitative 
operational requirement (QOR) .for a f'uture aerospace trainer. 


2. The QOR has been ata.tted by' appropriate Hq JFSC start agencies. See attachments 
a through g. 


3. 4n anal;y81S o! the staf! cOlllllents indicate that there will undoubtedly- be a 
future requirement - probably .after 1970 - !or an aerospace trainer, but a definite 
and near future requiranent is obscure. 


4. The school is preparing a detailed, !ive year ARPS Expansion Plan. It is felt 
that the QOR should be a part of that plan and reconsidered in the .future in light 
of a more clearly de.fined military manned spa.ce flight misaionJ an evaluation of 
the per.formance and qualities of the NF104.\J a definition o! U&F input to advanced 
programs such as the National Orbital Space Station (NOSS) 


RECXJHMnmA TIOO 1 


5. Request the Vice-Camnander, Headquarters AFSC, sign the attached letter. 


7 Atch 
1. Tab .A.-Ltr, scs, subject as above, 6Sep6J 
2. Tab B-Ltr, MSF, subject as above,l0Sep63 
3. Tab C-Ltr, sec, subject as above, 9Sep6J 
4. Tab D-Ltr, SCI., subject as above,11Sep6J 
5. Tab E-Ltr, s~, subject as above, 6sep63 
6. Tab F-Ltr, SCO, subject as above,28A.ug63 
7. Tab 0-Ltr, SCPTP, subject as above, 
23 Aug 63 


Do not forward to Command Section until this block has been signed and dated by the appropriate OPI, This block, when signed, 
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IIIIPLY TO 


USAF 
AEROSPACE RESEARCH PILOT SCHOOL 


AIR FORCE FLIGHT TEST CENTER 
EDWARDS AIR FORCE BASE, CALIFORNIA 


ATTN OP1 FTT 


,uaJ11:cT, Qua! itative Operational Requirement, Aerospace Trainer 


TOI FTC 


1. The following information is submitted in accordance with procedures 
out! ined in AFR 57-3, 4 June 1963. 


2. The USAF space mission is becoming more clearly defined each day. 
That the USAF will have operational manned space systems and vehicles . 
within the next decade is now a foregone conclusion even though a great 
deal of controversy is currently associated with this premise. The 
USAF transition into the space era is requiring and will continue to 
require completely new research and operational space equipment. It 
follows therefore, that the need for space research pilots trained in 
the most modern equipment available will continue to be an essential 
part of the overall program. 


To accomplish this training objective, a singularly important consideration 
is clear. Continued reliance on high performance modified and unmodified 
turbojet aircraft to accomplish this type training will result in the USAF 
falling considerably short of providing that degree of research pilot ex­
perience considered necessary. The readily identifiable deficiencies in 
current equipment include: 


a. Serious deficiencies in required training capability. 


b. A decrease in suitable high performance turbojet inventory during 
the next decade with no known plans for a follow-on procurement. Suitable 
high performance turbojets in this instance are aircraft that can be 
feasibly modified to incorporate supplemental rocket power. 


Due to lack of developed rocket engines suitable for installation and use 
in turbojet aircraft, the number of operational turbojet types that can be 
classified as "suitable", are restricted to one aircraft, the F-104, because 
a flight qualified rocket engine (6000 pound thrust) is available for use 
in the F-104. F-101, F-102, F-105, F-106, F-110 and TFX aircraft are 
unsuitable due to their weight. To provide appreciable performance gains 
for these aircraft, a rocket engine capable of producing 10-15000 pound 
thrust is required. Unfortunately, there are no known rocket engines 
currently developed with a 10-15000 pound thrust capability although 
Rocketdyne Div., of NAA, Inc., has designed a 10-12000 pound thrust 
engine. This particular rocket engine is still in a design status, has 
not been test fired and no plans have been made for continued development 
effort due to lack of DOD interest and company funds. 







A training concept that has important ramifications when considering 
a flight aerospace trainer is the training role of ground based simula­
tors. Although ground based trainers have provided invaluable assistance 
in training programs, this type of trainer in no way can be considered 
more than an important supplement to a complete training program. The 
capability to expose a pilot to the actual environment in which tests are 
to be performed remains of cardinal importance. 


In addition to the above required capabilities, it appears to be a 
val id assumption that other identifiable mission capabilities could be 
applied to this proposed aerospace trainer. These include, but are not 
necessarily 1 imited to the following areas: 


(1) Special high altitude research programs could be examined 
by substituting a sensor package for one of the crew positions. It is 
visualized that this Research Bay could be used to investigate various 
types of sensors, their applications, limitations and operational 
effectiveness. 


(2) Maintenance of proficiency by active space pilots between 
space missions. 


(3) Orientation/familiarization flights for non-pilot scientist 
crew members. 


Since the requirements above are not specified as part of the Aerospace 
Research Pilot School mission responsibility, further definition and 
discussion concerning them will not be included in subsequent paragraphs. 
These requirements are indicated for the purpose of identifying possible 
applications in addition to the training requirement which is an integral 
part of the School curricula. 


3, The mission of the USAF Aerospace Research Pilot School as stated 
in AFR 53-19, 1 May 1963, is: "The USAF Aerospace Research Pilot School 
trains selected officers to monitor or perform flight tests of research, 
experimental, or production type vehicles. These tests are made to 
determine flight characteristics, performance, stability, and functional 
utility, and to obtain technical information on serviceability and 
functioning of installed equipment and component parts". 


4. The School 1 s curriculum is segmented into four general areas which 
are: 


a. Academic Training 


b. Simulator Training 


c. Bio-astronautics Training 
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d. Flying Training 


This requirement is directly related to the flying training 
portion of the curriculum so the first three areas mentioned above 
will not be discussed further. At present, flying training is accomp­
lished in operational high performance turbo-jet aircraft. These 
aircraft provide satisfactory training in all flying training areas 
except the broad areas directly pertaining to aerospace flight such as: 


( 1 ) Launch and ascent 


(2) Operations in space 


(3) Re-entry 


(4) Recovery 


To provide limited flying training in the areas above, a 
Class V modification project on three F-104A aircraft assigned to the 
School is currently being performed by Lockheed Aircraft Corporation. 
Each of these modified aircraft will have a 6000 pound 1 iquid rocket 
engine for supplemental thrust, a reaction control system, an auxiliary 
cockpit pressurization system and other non-standard equipment such as 
special cockpit instrumentation and in-flight data recorders. Graphs 
showing predicted performance of these modified aircraft are attached. 
In addition, a Class V modification program on two F-1068 aircraft 
assigned to the School has been approved and is currently in the initial 
stages of the procurement cycle. These two aircraft will be modified to 
incorporate a variable stability flight control system which will be 
capable of demonstrating normal and peculiar hand! ing qualities of future 
aerospace vehicles during atmospheric flight. Completion of these two 
modification projects will greatly increase the School 1 s ability to 
adequately train Aerospace Research Pilots, but their 1 imitations, as 
discussed in the following paragraphs dictate a follow-on vehicle with 
a much greater capability. 


5, The basic limitation in current or near term aerospace flying training 
equipment is lack of performance. Review of the predicted performance 
graphs (attached) for the modified NF-lo4A 1 s, show the following primary 
performance limitations: 


a. Dynamic pressure (q) below 12 psf - approximately 60 seconds 
during a maximum trajectory profile. Low dynamic pressures are required 
for effective training using reaction controls. Longer periods of 
reaction control training are highly desireable. 


b. Peak Altitude - approximately 122,000 feet during maximum 
trajectory profile. High altitudes are required to place the trainee 
in a space environment. The modified NF-lo4A 1 s perform considerably 
better than unmodified aircraft; however, 122,000 feet maximum altitude 
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is far short of a true space environment. Time above 100,000 feet 
(approximately 65 seconds) is also quite short. 


c. Maximum Mach Number - 2.2. An important required pilot skill 
which has not received extensive publicity, is the ability to judge 
and plan the terminal portion of a flight while approaching the 
terminal point at extremely high velocities and altitudes. This 
pilot skill becomes increasingly important in vehicles such as the 
X-15 with a no-go-around capability. The comparatively slow approach 
speeds of the modified NF-I04A1 s with their go-around capability allows 
very 1 imited training in this area. 


d. High Longitudinal Acceleration Effects. Although not included 
in the attached graphs, since it is negligible in the modified NF-104A1 s, 
longitudinal acceleration during rocket boost phases of flight is con­
sidered to be an important training area. X-15 pilot experience has 
shown head movements during periods of high longitudinal acceleration 
create sensory illusions which can be quite serious unless properly 
understood and compensated for. The low longitudinal acceleration 
capability in the modified NF-lo4A 1 s offers extremely limited training 
in this area. 


e. Re-entry. Training in re-entry piloting techniques and procedures 
is essential for the successful completion of any space mission. Studies 
of the re-entry vehicle profile and its related problems regarding 
acceleration forces, heating, and vehicle dynamics, have proven that this 
portion of the flight ls most critical and particularly sensitive to pilot 
control techniques. These control techniques involve piloting the vehicle 
with regard to limits as defined by a particular re-entry corridor. Know­
ledge of re-entry corridor parameters and the method of maintaining a 
desired equilibrium glide path by controlling these parameters is essential 
for application of proper control procedures. 


The NF-lo4A does not provide us with acceleration limits, heating 
limits, and because of the nature of its trajectory, does not afford 
sufficient variables to approach a re-entry corridor of significant 
dimensions. 


6. The overall performance capabilities of the proposed aerospace 
trainer must, to the maximum degree practical, present significant 
environmental conditions and piloting tasks encountered during boost, 
space operations, re-entry, and recovery. The environmental conditions 
and piloting tasks need not duplicate those of actual orbital spacecraft, 
but should cover in type and relative severity, those phases of space 
flight which make the greatest demands on the pilot's judgement, endurance, 
and pi lot i ng ski 1 1 s. 


Design philosophy must be based on maximum operating flexibility, high 
use rate, low operating costs and levels of performance that provide 
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adequate training in the four phases of space flight mentioned previously. 
A vehicle which has these ground handling and operating characteristics 
will not have the performance of an orbital vehicle and will therefore be 
a compromise between a high performance turbojet and an orbital vehicle. 


More specific performance capabilities are discussed below: 


A. BOOST PERFORMANCE 


The unusual environmental conditions associated with boost are: 


(1) High longitudinal accelerations: 


Boost accelerations of typical sub-orbital and orbital 
vehicles range from +4 to +10G1 s over time intervals of up to one 
minute. A typical X-15 longitudinal acceleration profile is shown in 
the attached graphs. The acceleration profile of an Atlas launched 
Mercury is not included since it is classified, however, its profile 
is considerably more severe and would represent one extreme of the 
range of possible longitudinal acceleration profiles. 


The combination of control demands, acceleration, and 
other stresses placed on the pilot simultaneously are of more significance 
than the severity of the control problems or stresses alone. In this 
vehicle the boost accelerations will begin with the takeoff roll and 
continue through the transition from horizontal to near-vertical flight. 
Therefore, peak longitudinal accelerations of +3G1 s and burn times exceeding 
90 seconds will present a combination of longitudinal acceleration, rapid 
attitude change, and control problems that will require precision control 
and rapid responses comparable to that of a boosting orbital vehicle. 


(2) Rapid attitude changes and steep climb angles: 


Rapid attitude changes during boost are inherent in a 
vehicle that takes off or launches from a horizontal attitude and transi­
tions into vertical or near vertical climb angles. Boost performance 
should be such that altitudes of 200,000 to 300,000 feet can be attained, 
using 70° to 90° climb angles. Shallower climb angles (25° to 45°) to 
intermediate altitudes with dynamic pressures near the apex that will 
afford use of reaction controls should also be possible. Performance in 
these ranges will give satisfactory approximation to boost trajectories· 
of vertically boosted vehicles. In addition, while in boost environment, 
the pilot will be required to precisely control: 
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(a) Attitude 


(b) Flight path 


(c) Thrust 


1 Thrust level 


2 Burn time 







(c} Thrust 


l Thrust level 


2 Burn time 


(d} Velocity Profile 


(e} Test instrumentation and data recording equipment. 


(3} Control during boost: 


Precision thrust variation to afford accurate control of 
velocity and cut-off should be possible. Flight instrumentation, using 
both airborne and ground inputs, should allow the pilot to fly a precise 
flight profile. This will require altitude, attitude, space position, 
and velocity indications with near zero lag. 


B. SPACE OPERATIONS 


(1} Unusual environmental conditions, piloting tasks, and 
special equipment associated with space operations include: 


(a} Low dynamic pressure: The trainer should be capable 
of profiles that provide dynamic pressures less than 10 psf at altitudes 
between 200,000 and 400,000 feet for periods exceeding two minutes. This 
will provide adequate time for use of reaction controls to practice various 
maneuvers and establish re-entry attitude. Except for vehicle velocity 
relative to the earth, a 300,000 foot maximum altitude places the vehicle 
in a space environment closely approximating an orbital vehicle. The 
reaction control system must be capable of manual control with and without 
automatic stability augmentation in all 3 axes. Various roll, pitch and 
yaw rates should be capable of being preset on the ground. 


(b) Life Support Systems: Since the vehicle will operate 
in space, space type life support equipment will be required to provide 
student familiarization with important life support equipment operation 
and design. The life support system should be capable of providing a 
shirt-sleeve environment with full pressure suit backup for safety. 


(c) Maneuvering in Space: Ideally the vehicle should 
provide the capability of changing its position relative to another 
vehicle or frame of reference while in the space environment. However, 
this capability would require a store of rocket fuel very much in excess 
of that needed to achieve the desired sub-orbital profile. The initial 
and operating costs for this type vehicle would be prohibitive for a 
training operation. Therefore, this particular feature is not considered 
a mandatory requirement. 
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C. RE-ENTRY 


{!) Unusual environmental and piloting tasks associated 
with re-entry are: 


(a) Longitudinal and normal g forces. Depending on 
re-entry angle and type of vehicle, orbital re-entry 11g11 forces 
vary from approximately 1 11g11 to in excess of 10 11g 1 s11


• Considering 
pilot tolerance, practical maximum 11g11 loads are: 1110 g1 s11 eyeballs 
in; 3-5 11g I s11 eyeba 11 s out and 5 11g' s11 eyeba 11 s down. 


The 11g11 forces during re-entry of the proposed 
trainer will be determined by its boost performance. A vehicle with 
longitudinal accelerations of 2 to 4 g's and exit angles 70 to 90 
degrees during boost will reproduce re-entry 11g11 loads of from -I to 
-3.5 longitudinally and from 4.75 to 5.5 in a normal direction. The 
duration of the 11g11 forces in re-entry will only be a fraction of that 
for actual orbital re-entry. However, in keeping with the basic idea 
of heavy training operations at minimum costs, adequate coverage rather 
than duplication will be satisfactory. 


(b) Control during re-entry: An ideal re-entry trainer 
would be capable of being inserted into orbital re-entry profiles along 
a corridor ranging from very shallow to relatively steep paths of 
several degrees. However, such a capability would require velocity and 
altitude performance approaching orbital flight. To keep initial and 
operating costs low and provide high use rates, re-entry performance 
for the proposed trainer should be limited to that which is compatible 
with the boost performance previously described. This necessarily 
restricts re-entry velocities and angles to a narrow range. They will 
generally be steep (70-90°) and comparatively slow. Although the 
re-entry profile will be considerably different from that of an actual 
orbital re-entry vehicle, the piloting tasks confronting the pilot will 
be approximately the same and of the same order of difficulty as those 
encountered in an orbital re-entry vehicle. These re-entry tasks will 
include: 


1 Precise vehicle attitude control longitu:1 inally 
and laterally in response to an energy management and vehicle heating 
display. 


2 Relying on and following directions from ground 
stations. 


1 Monitoring and control! ing test instrumentation 
and data recording equipment. 


4 Doing all of the above with decreased cockpit 
visibility because of heat shielding required during re-entry. 
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D. RECOVERY 


The recovery phase is essentially an energy management problem 
involving an unpowered landing. The performance of the proposed trainer 
must permit recovery from the point of completion of the re-entry phase 
to the initial takeoff point. There must be sufficient margin in altitude 
at the landing site following a non-optimum recovery to compensate for 
reasonable errors in energy management on the part of the pilot. Although 
not mandatory, a sustainer type jet engine to compensate for such errors 
is desirable. 


E. SUMMARY OF MANDATORY DESIGN FEATURES AND PERFORMANCE REQUIREMENTS 


(1) Two-place vehicle (controllable from both cockpits) 


(2) Capable of sustained flight rate of ten flights per trainer 
per month. 


(3) Launch and recovery at the same site. 


(4) Longitudinal 11g11 forces during boost to reach at least 3 11g's 11
• 


(5) Horizontal takeoff and landing from lakebed or runway. Air 
launch capability optional. 


(6) Altitude capability in excess of fifty miles. 


(7) Capability for boost trajectories (25° to 45°) to intermediate 
altitudes with dynamic pressures less than 10 psf at apex. 


(8) Other: 


(a) Aerodynamic control 


(b) Reaction controls 


(c) Stability augmentation for both types of f 1 i ght controls 


(d) Throttleable thrust control 50% to 100% range. 


(e) Instrument display that will a 11 ow precise pilot control 
during a 11 phases of f 1 i ght. 


7. If an advanced aerospace trainer were available now, it could be 
effectively utilized to provide training for Gemini, and X-20 crews. 
However, due to lead time considerations, this vehicle's future use 
should be considered to be for post X-20 projects. Useful life is 
estimated to be ten years since it will be capable of providing training 
that is appropriate for near term aerospace vehicles. In other words, 


8 







manned space vehicles within the next 10-15 years will have the same 
general propulsion, control, instrument display, and 1 ife support 
systems that current space vehicles have and will have generally the 
same type flight 1 imitations and problems. 


8. This vehicle will initially be employed by the USAF Aerospace 
Research Pilot School to train Aerospace Research Pilots for future 
aerospace research vehicles. If the demand for operational space 
pilots ultimately requires an operational space pilot training program, 
a follow-on procurement of this vehicle for the Air Training Command 
might be considered if it is still considered to be suitable for 
aerospace vehicle crew training. 


The trainer should be procured as a complete system to include all 
peculiar support equipment and facilities. Since Edwards AFB has 
extensive facilities for this type vehicle, facilities costs should be 
considerably less for the initial procurement. These facilities include 
exotic fuels storage and servicing equipment, high pressure gas generating, 
storing and servicing equipment, rocket engine maintenance and overhaul 
facilities, a large fully instrumented range with numerous emergency 
landing fields and a terminal landing area complex that is more than 
adequate. 


Quantities required will be dependent on the following general 
considerations: 


a. Number of trainees and number of flights per trainee. Number 
of trainees will be estimated by USAF requirements while number of 
flights per trainee will be dependent on the School 1 s curriculum. The 
curriculum will be developed basically on the vehicle's training 
capability per flight. 


b. The vehicle's predicted utilization rate. 


c. Attrition estimates 


Once a specific aerospace trainer concept is approved, more 
definitive quantity estimates can be made. 


9, Two contractors are currently investigating the feasibility of 
modifying operational high-performance turbojets (T-38 1 s and F-lo4 1 s) 
to an aerospace trainer configuration. This approach, should it prove 
feasible, will undoubtedly decrease initial procurement costs since 
much of their basic aerodynamic, design and structural data will be 
applicable. However, it should be noted that the modified vehicles 
will have to incorporate extensive system changes such as propulsion, 
fuel, auxiliary power, flight control, 1 ife support and cockpit display. 
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In addition, extensive structural and materiel changes will be required. 


Another possible solution is procurement of modified X-151 s. This 
solution will also require thorough investigation into feasibility. 


In the event the solutions mentioned above prove unsuitable, a 
completely new specifically designed vehicle will be required. 


i..,T/UJt.. Lt~ftF-
E. colonel, USAF 


Commandant 


1 0 


4 atchs 
I. Design Trajectory, 


J79-3B Engine 
(Fig. I) 


2. Design Trajectory, 
J79-3B Engine 
(Fig. 2) 


3. Nominal Trajectory 
(Fig. 3) 


4. X-15 Long. Accel Profile 
(Fig. 4) 
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REPLY TO 


H E A D Q U A R T E R S 
AIR FORCE SYSTEMS COMMAND 


UNITED STATES AIR FORCE 


ANDREWS AIR FORCE BASE 
WASHINGTON 25. D, C. 


ATTN OF: SCPTP 2 3 AUG 1963 


susJEcT, Qualitative Operational Requirement, Aerospace Trainer 


TO: SCPT 
SCP 
IN TURN 


1. The NF-104A, rocket modified trainer now being developed is, at 
best, a transitional aerospace trainer. It should bridge the gap 
from conventional F-104 aircraft to a true (one that trains in 
space, i.e., +50 miles) aerospace trainer of tomorrow, 


2. In the logical progression of the school, more sophisticated 
training aircraft must eventually be conceived, planned, acquired 
and utilized. 


3. The AFFTC statement as to a "critical requirement for updating 
the capability of the Aerospace Research Pilot School" is questioned. 
At the earliest, a true aerospace trainer could not be delivered in 
a quantity of six until 2 to 3 years from a given start date. Factors 
bearing on the non-critical nature of the aerospace trainer are: 


a. The NF-104A is rapidly coming into the inventory. 


b. There is not now a clearly defined military man in space 
mission. 


c. The student output in quality and numbers is meeting today's 
needs. 


4. Two companies and possibly a third have been working on the aero­
space trainer concept at their own respective expense. The time has 
come to either develop a firm AFSC position regarding its further 
development or to run the risk of falling behind in terms of the 
future competency of our Aerospace Research Pilot School type gradu­
ates. Industry will have difficulty in selling the Aerospace Trainer 
as merely an Aerospace Research Pilot School-use aircraft. 


FORGING MILITARY SPACEPOWER 







5. The life of the NF-104A is approximately 4-5 years. By 1968, a 
follow-on trainer or simply a better replacement appears to be a 
reasonable requirement. 


6. My general connnent is this: that the_propo~ed true aerospace 
trainer is not a significant enough improvement over the NF-104A 
to be acquired for the school. Industry should be more visionary 
in developing an aerospace trainer. For example: the present 
apogee of the NF-104 will be approximately 122,000,000 feet and 1-2 
minutes of weightlessness. If the Northrop, Lockheed and North 
American Aviation proposed trainer tripled this apogee and the 
minutes of weightlessness (Zero "G") this is not progress enough. 
I would think that increasing the apogee/weightlessness by ten-fold 
would be the objective for tomorrow's trainer. To be useful in 
space, man must be exposed to extended periods of weightlessness, 
variety of re-entry problems and a broad spectrum of activity. An 
extension of the NF-104A aircraft is not, in my judgement, the way 
to proceed. I believe that future aerospace craft must be as differ­
ent in character, use and power as the atomic bomb was to the TNT 
"blockbuster." Finally, too much time is spent in launch and 
recovery of the present and proposed trainers as compared to the 
time actually spent (or proposed) experiencing ballistic controls, 
utilization and the effects of Zero "G." 


7. The following is reconnnended: 


a. Staff the QOR within the Headquarters. 


b. Provide the Headquarters USAF Aerospace Research Pilot School 
OPR the AFSC position based upon the staff connnents. 


c. Subsequent to the Headquarters USAF review and direction 
either: 


(1) Move forward with an aerospace trainer acquisition 
action. 


(2) Maintain the aerospace trainer as an important part 
of the Aerospace Research Pilot School 5 Year Expansion Plan. 


~~h~-
G. HORNE, ~~AF 2 Atch 


Chief, Career Programs 1. 1st Ind, AFFTC (FTO), 
Personnel Plans & Training dtd 12 Aug 63 
DCS/Personnel 2. Basic Ltr, AFFTC (FTT), 


dtd 7 Aug 63, w/4 atchs 
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Ltr, AH'IC (FTI) Edwards AFB, Cali£, Subj: Qualitative Operational 
Ro'{ubeniont, Aorospaco Trainer 


J st Ind (flO) 


Uti AfF'IC, Edwards AFO, California 


lU: AFSC (SCP) 


12 AUG 1963 


1. Tile need for an AerospaCB Trainer is a critical requircll'llmt for 
u;xiatLlg the capRbility of the ,'\cros1 ace Research Pilot School. 
Acquisition of solf-1,uached trainer with near-space capallllity is 
be liewd to bo the UK>st econanic:ol Mthod of providing this training. 


2. HcccaenJ ap11rovul. 


fl. U. WITI~ 
Colmel, USAF 
DCS/P tans & C)feratlons 


4 Atchs 
n/c 







IIIU•LY TO 


ATTN 01'1 


IU8Jll:CT1 


TOI 


USAf 
AEROSPACE RESEARCH PILOT SCHOOL 


AIR fORCI fLIGHT TIST CEMTIR 
EDWARDS AIR !'ORCE BASE, CALll'ORNIA 


Qualitative Operational Requirement, Aer0$pace Trefner 


FTO 


~ 
'l AUG .g~ 


1. The following Information is sub!,ftt~ fn accordance with procedures 
outlined In AFR 57-3. 4 June !963. 


2. The USAF space mission Is becoming more clearly defined each day. 
Th•t the USAF will have operational manned 5pace systems and vehicles 
within the next decade Is now a foregone conc!uston even though a grut 
deal of controversy fs currently ass,clated with this prenlse. The 
USAF tr•nsltion Into the space era ls requiring and will continue to 
require c0111pletely new rosearch and oper~tfon•I sp.,ce equlp111ent. It 
follows therefore, that the need for space research pilots trained In 
the 110st raodern equlp11ent avall3ble wlll continue to be an essential 
part of the overall program. 


To acc0111pllsh thls tralnlng objective, a slngular1y J,.ortant consideration 
fs clear. Continued rel lance on high porformance rwodlfled end unmodified 
turbojet aircraft to accomplish this type training wlll result In the USAF 
fall Ing considerably short of providing that degree of research pilot ex­
perience considered necessary. The readily Identifiable deflctencfes In 
current equipment Include: 


a. Serious deficiencies In required training cepablllty. 


b. A decrease In suitable high performance turbojet Inventory during 
the next decade with no known plans for a follow-on procure111ent. Suitable 
high performance turbojets In this Instance are aircraft that can be 
feasibly modified to Incorporate suppl-ntel rocket power. 


Due to tack of developed rocket engines suitable for Installation end use 
In turbojet aircraft, the number of operational turbojet types that can be 
classified as "suitable". are restricted to one alrcr•ft, the F-104, because 
a flight qualified rocket engine (6000 pound thrust) Is avallable for use 
In the r-104. r-101. f•I02, F-105, F-106, F-110 and TFX aircraft are 
unsultable due to their weight. To provide appreclable performance gains 
for these aircraft. a rocket engine capable of producing 10•15000 pound 
thrust Is required. Unfortunately, there are no known rocket engines 
eurrently developed with a 10-15000 pound thrust capablllty although 
Rocketdyne Div., of NAA, Inc., has designed a 10-12000 pound thrust 
engine. This partlcular rocket engine Is stlll In a design statu1, has 
not been test fired and no plans have been made for continued development 
effort due to lack of DOD Interest and c~any funds. 
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Is far short of • true space envlrcn ■■nt. Tl• abo¥• 100.000 f .. t 
(approxl•tely 6S MCOIMls) Is aho quite short. 


c:. Maxi .. Mach tklllber - 2.2. Ait laportant requl red pflot skll 1 
llllhlch twas not received ute11slv• publ lcfty, Is the attl I lty to Judte 
Md plan the te,.IMI portion of • fl lgltt lllhll• -,roaching the 
ta,.lnal ,olnt at extr ... ly high velocities and al tltudes. Thll 
pilot ■kll 1 becoaes lncrea1l119ty 1-,ortant In vehlcl ■t such •• the 
X-15 with• no-go-around capablllty. The cca,,aratlvely slew ,wroach 
speeds of the .ad If red NF'-1 OIIA • s with the Ir go-around capab I I lty a 11 ows 
very ll•lted training In this arN. 


ct. HI~ loftsltudlnal Acceleratlon Effects. Although not Included 
In the attached graphs. since It It negllglble In the aodlfled W•IOltA's, 
long I tudlnel acceleratlon dvrlftg rocket boost phases of fl lght II con­
slc&ered to be an 1-,ortant training arN. X•IS pilot .,q,erl.c:e has 
lholiln head -,yeaent1 4urlng periods of high longltuclln.l acceleration 
create Hntory lltuslon1 -,hlc.h can be C1Ulte serious unless pra,erly 
understood and CClllpee'I.Hted for. The la, longltudlnal acceleratlcn 
capability In the mdlfle4 IF-IO'IA•• offers ..i ..... ,., ll•lted training 
In this aru. 


•· ke-entry. Training In r.-.try pllotlng technique• and procedures 
Is essential for the succesaful C011platlon of any space ar111on. Studies 
of the re-entry vehlcle proflle and Its related prob1•• regarding 
acceleration fore••• heatlnt• end vehlcle dynalllcs. have ,roven that this 
r,ortlon of the flight Is aost crltlcal and particularly sen1ltlve to ,11ot 
control technfques. Th ... control techniques lnwh,e piloting the vehlcle 
with regard to I l•lta •• tleflfted by• partlculer re-entry corridor. lnc:af­
tedge of re-entry corridor per-ters and the -thod of •lntalnlng a 
desfred ecfUll lbrlu■ glide path by CCMtroll Ing theH par-ters II esMntfal 
for app11c:atlon of proper control procedures. 


The NF-tOftA does not provide us with acceleratlon I l■lu, hMtlng 
r f■lu, Md because of the nature of Its trajectory, does not afford 
sufficient variables to ap,roach • re-entry corridor of significant 
dl•ntlons. 


6. The over a I I perf oraance capu f 11 t f •• of the proposecl Hrospace 
trainer •st, to the ... , .. clegrN ,ractlcal, present significant 
envlrc:waanta1 conditions end pllotlng tasks encountered durl119 boost, 
space operations, re ... try, and recovery. The em,lronaental conditions 
and piloting tasks heed not du,I lc:ate thoM of actual orbltal apacocraft, 
but should cover In type and relative severity. those ""•HI of apace 
ftlght -"lch MKe the greatest delilMs on the pllot•s JudplNftt, endurance, 
and piloting skflls. 


eslgn phllotophy aast be ibued on uxl .. operating flexlblllty, high 
use rate, I• operating costs encl lwels of ,-for:aance ttwlt provide 


,. 
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c. BHIJV 
(I) Unusual MVfrona1nt•I and ,11otl119 tam ••~••tad 


with r.-.ntry are: 


<•> l.onghudlMI - IIONIII • forces. D-,endlq on 
,.....try Mgla and t:n-e of whlc1a. onltal r.,._try .. _., fore•• 
vary fna .,,_1.tely 1 "~• to 111 .... ,. of 10 .. ,,.... C011slderl119 
pl lot tolerance. ttrKtlca1 -•-- "I" 1•• erec u10 g's" .,,_.11 s 
In; )-5 119'1" ~111 out .., 5 11,•_.• ..,_.11 I clola. 


The "t/' forCM during ,....try of the pro,o•• 
trainer wlll be c1et .... 1nec1 by Its boest ,_.forwu. A Yehtcla with 
longltudlnal acceleration• of It• 4 1•• alNI ult a1111•• 70 to 90 
ca.gr ... during IMloat wl11 r.,.oductt ,......try "t'' loads of fr• •I to 
•3.S l0119ftllfllMlly _... frca '-•7S to 5.5 In a.,..., dlrectlOII. The 
cluratla of the "1" forces I• n111try wll 1 oaly be • fraction of that 
fw actual orbital ,....try. 1Na,,.,.r. 111 k-,lng with the basic lclN 
of hefty tralnl119 operations at ■1111 .. cost•• ...,_t• ccwerqe rather 
than dupl lcatlOII wll I t.e eatlsfactory. 


(b) Control 4urlng r..._try: An 14ea1 r ...... try trainer 
__,Id M capable of belag l11Hrted Into orblt11I r .. •try prof I lea along 
• corrlcler r-.1119 fr• very wt 1• to relatlvely st-, ~the of 
NYeral ctetr-• ...,.,,.,., IUCh a capaltlllty would r..,fre velocity and 
al tltude ,_,.forwe ep;roac:hlflt orb Ital fl lght. To kMp lnlt lat end 
c,peratl"I coats low and prwlde hlth UH r•t••• r ...... try performance 
for the ,ropa■ed trainer should M ll■ft• to that "'11dl Is c:aapetlble 
with the boost ,-,-for.nee prwloualy descrlNd. This nec.e•url1y 
restrict• r..._try velocltl• and -.1 .. to• Mrrow range. They wlll 
generally N •t-, (70-,0•) ad ca,aretlvely 1ha,. Although the 
re-entry ,rofl le wl 11 M considerably dlfferant fro■ that of • actual 
orbital re-entry vehicle, the ,11ot1119 tasks confronting tho pilot wlll 
be .,,,._1■11tely the aw ad of the._. order of dlfflcu1ty •• thoM 
4tflCOUftter..S In • orbital re-entry fthlcle. T1leN re-entry tasks wit I 
Include: 


l PreclN Ytlhlcle ettltu4e control longlt&d lnal ly 
Md laterally In res,•• to• ...-ff w,...t aid fthlcle lbeatl11g .. ,.,.,. 
statlans. 


1 hlyln, on Mfl folla,1119 cUrectl•• fra■ ground 


l Nonltorlng aid controlllng tnt lnatr..,.tatlGft 
_, data recording..,,.....-. 


1 Dolnt el I of the abwe with decrened cockpit 
vfslbll lty because of heat lhlehUng ,....Ired durlnt re-.ntry. 
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,_ ,. ... .,, --- II •••tlallJ • • ..., • 191111t ,....,_ 
l1Mthrl .. • ,.,,_. , ... , ... 111a ,-rfw■■noe .r the ~re,11 .. tralw 
-t ,.,..t r11ue,y ,,.. tM ,elat _, _..,te1Jea _, tile re •try Jh■-
to die feltlal t1Cm11'1' ....... .,._.. .... • _,flcl..C ..,..,. I• ahlt• 
at die, ...... lfta ,-o., .. a ■- 1,, .... r111,.-, te C , ••• for 
,_, ... le errws la IH"ff ••■111•t • tile ~ _, the ,net. Altllll■--
at ntuwy, • ... talw ,,,_ J.t -•• to 11 •••••• for llldl ..,_.. 
11 .. ,ra1 .. 


I. Fil?ifll • ,,ae:m .,. ,. 
(I) ...,, .. Wlhlcle (_.Nlleltl• ,,.. Mtll coc:lcplta) 


(I) c.,altle ef .... , ... fl laltt rate el t• fl I tt-t1 ,_. 1ral..,. 
,er 1111h. 


(J) LI ulh ... , ..... , - tile .... llto. 


c,, ..... ,t_,_, M~ , ........ , ....... te twh at lwt J ........ 


CS) lllrlwal t__,f ... ,_., .. fra ta•td or r• ••- Air 
, ..... a,ae.111,,-,c1 ... ,. 


(6) Altl~ ca,iltlllty I• Mlll8 el fifty .ti•• 


(7) ~lllty fer..._,,-,...,.,_ (25• te i.,•) te 1..,...late 
altlt.._ with "3•S• ,r111■r•· IW 1111111 It pef at ..... 


(I) .,_.a 


C.) A,r.,.•lc 41111tNI 


(I.) Mestl• ■•trolt 


(c) ••tllty ►J nw'• fw lletll r,,ea of ftllht ca11trel• 


(4) 111Nttl•I• tlWllst eMt,el 511 a 1111 r-,.. 


Ce) tastl'llalllt 41■,la, 1111H wlll allw ,,_,. ,net .. trol 
...... all ph•• of fl l9ht. 


7. If • ••ul •r1•11• tralw _.. -11•1• w, It .. ,.a lte 
aff.elNly .. 11 , ... te ,,_,. b'alal .. f• lalat. • 1-11 .,... 
■•••• .. tit I ... ti• -··--•-• this .-tcle 1s flltllre w .... , ....... , ..... t• ... ,_ ,.., .... ,,.J•t•• ...,., , ,,. , • 
.. ,___. to N t•,..,. •I- It wlll .. .,_,. _, ..,_141 .. tralal111 
tlNilt 11 .,,a,rlat• fw w e.. - 11,111 vllltlcl-. ht ._ ...... 
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••••••.,... wlllcl• wltllla tile MIit 10-11 ,_,.. wlll ..._tile ... 
...,.., ,,...,., •. ...,.... ,..,,... •••'':f••, • llf• , .. ,an 
.,__ tut wraat .... Nla1c1• ._. • w 11 .._ ....,..,,, tlMa 
- t,._ flllld llllltatl- _, ,,_,-. 


8. lltft wa.lcle wltl twltlally ...... .,_ '1 the 11M Ae111,■11 
le■•nllt Pllet .._., te tnla Air•••• l1•1a,cll Pl I•• fer f11t•N 
-•lf■II NIii ita Nlllcl-. tf Ille. ••· fw ....-1w1 .,_. 
,11et1 •1tl-■telr ,....,,.. • .,.iltt._.l ...- Jllet tr•••••,,..,.._ 
• foll•• ,r11■r at _, tWa wll1cl• fer t• Air Tralnl .. C •• 
■IIM a.. ... ,.,_. If It It stll 1 _,_. te N llllltai,le fer 
""••• Wlhlcle ...., tnlal ... 


TIie tratw ...,,4 .. ,,., 11•• • • --••• .,at• to •••• ell 
,-11_. ■ H•i't .... llll■lt _. f•llltl•• I.,_ 16 ,,. Ml has 
-••Iva f•llhl• fw ta.la.,._ wlllele. fMllltl• wts ..... ,. be 
.... , ..... ,, ,_ fw the laltlal ,rice t 1et. .,.._ fecll ltl• l•I• 
...cit,_,,•••_. wvlcl• ... ,,...,, 111111 ,n11ure ... a•untl .. , 
......... _,,,let ...... =• Nllllt ■111• •lat••• - ....... , 
f•llhl-. a I ... flltlJ ...,..... ...... wftll PtHIVfllS IIIVlll&J' , .... , .. ,,.,. -. ~-· ..................... --... ... , .... 


IIIMltl• ,_..,,_. wlll lie ••11 i■■t • tile foll•I .. ....,..1 _,.,..,_, 
•• e a •r ., tralw _. a at• ef fl llltt• ,,_ tra•-• ••v 


ef trel .... wl 11 .. _, U• lty IMF ,...,, I AtS •II• A d W of 
fllthb ,- trelw 11111 ile •••••t •die...._,,. CUl'rl•I-. TIie 
Cllffl•l• wll I .. .._,.,.. ... , .. 11, • tM wltlcl••• trahal .. 
...... ,..,,., ,11 ..... 


a.. ftie ••••••• ,r•,__ •lllatl• r.e.. 


c. Attrlta.. eetla■I• 


.... e ..-:If le •• , 1J Ill trelw 11■18'1 , .......... _,. 
.,,.,,, ....... ty eet1■11• caa ....... 


I• ._ _......., ... awreatly lwtllllCI .. die fwlbll lty -6 _..,,, .. ,,,,.,_, ,,_. ,, ,,_ •••,....,_.CT••••_.,_,_.._, 
t• M llfl .. lH ttal_, ..., • ..,.,.._ fftle tHPIID~ ..._,_. It ,rwe 
fwl~I•• wtn .,. .. _.,, tun11• laltla1 ..-..,, 1 , cost, 11w 
... -6 their ._le 11r-'lfa•I•• ... , ..... .,.__.., 4eta wfll be 
_,1 t•te. lll•IW• It .... 14 .. _... tlllll die_.,,. .. whlcl• 
wlll ...,. te •••••• .. t• •1••••• :r.-• ••111 _. u =••t..• 
'-1 • Wfllw, 11• •• flttM -■IIIN • llfe • SJ lrt .. CHI• t 4'1a,I-,. 
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111 .Wltl•• ext-Ive stnactllf'al • atarlel --•• wlll be r ... lred. 


Allother ,_ali,le Nlutl• Is ~r11.r mt _, _.,,._, X•IS'•• This 
•l•tl• wlll alN ,....Ire t...,_p 1 ... tltetl• late f•slltll lty. 


In tlle ftat tlle Nlutl- -ti~ elMwe ,,..._ ..... rtale, • 
--·••ly .., ■,.clflcal ly .. , ..... valcl• •111 N r ... ,,..... 


CMILU I. YIMII, ColONI I UW 
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SCPTP 


Qualitaative Operatioaal Raquirament, 


SCPT 
SCP 
IN TURN 


ro1pac• Trainer 


l. Th• NF•l04A, rocket avdifieJ trainer now being developed ia, at 
be1t. a tnanaition&l aero1pace trainer. It ahould bridge the gap 
frum conveaUunal F-104 aircraft to a true (one that train• in 
apace, 1-••• ➔ 50 mil••> aero1vace trainer of t<.a0rrow. 


2. In the logical pro1re11ion of the 1chool, aore 1uphiatie&ted 
training aircraft must eventually be conceived, planned, acquired 
and utilised. 


3. The APFTC 1tateaent a1 to a ''critical requir-nt for updating 
the capability of ta• Aero1pace laaMrch Pilot School" i• queatioued. 
At the earlieat, a true aero1pace trainer cou!cl not be delivered in 
a quantity of aix until 2 to 3 year• frum a given 1tart date. Factor• 
bearing on the nOR•critical nature of the aeroapace trainer are: 


•• Tbe NP•l04A 11 rapidly coming into the inventory. 


b. "niere ia not nov • clearly defined military man in apace 
ai1aion. 


c. 'l'he 1tudent • output in quality and numbere ie meetin" today'• 
needa. 


4. Two compani•• and poeeibly a third have been workiDg on the aero• 
apace trainer concept at their own re1pective exp•••• !he time ha1 
cowa to either develop a firm A:PSC po1ition regarding its further 
develo~t or to run the ri1k of falling behind in terms of the 
future competency of our Aeroapaca B.eaearch Pilot School type gradu­
ate•. lDduatry will have difficulty in 1el11ng the Aaroapace Trainer 
•• .. rely an Aerospace Re••rcb Pilot Schovl•uae aircraft. 







.. 


5. l'be life of th• NF•l04A u appro:dmately 4•5 year■ • By 1968. • 
follov•oa tr&iaer or aillply a better replac-..nt appear• to be• 
r .. aoaable requir•ent. 


6. lfJ' geaeral cOID9Dt i8 thi•: that the propoaed true aeroapace 
trainer ia act a aigaificaRt enough blprov--t over the NF-104A 
to be acquirecl_for the achool. Induatry &hould be more viaiouary 
in developing an aeroapace trainer. For exaaplez the preaent 
apoa- of the HF•l04 will be approximately 122,000,000 feet and 1•2 
1111.lwtH of wiahtleaanaH. U the llortbrop, Lockheed and North 
Aaericaa Aviation propoeed. trainer tripled thia apogee and the 
minute• of veightleasnea• (Zero "G") thia la not progreae enough. 
I would think that incr .. aing th• apoge•/veightle•m••• by ten•fold 
would be the objective for tomorrow'• trainer. To be uaeful in 
apace, Nil auat be expoaed to at•ded period■ of veigbtleaane■-, 
variety of re-entry problem• allCl a broad spectrum of 4ctivity. AZl 
extenaiv11 of the HF•l04A aircraft 1a not. 1n-, judg•ent, the •Y 
to proceed. I believe tbat future aeroapace craft muat bo •• differ­
ent in character, uae uad power•• tile atomic boab •• to the TNT 
"blockbueter." Finally, too much time ii apent in lauach and 
recovery of the pruent and propoaed trainer■•• cocapared to the 
tiM actually apea.t (or fftJpoaed) experimciag balliatic control•, 
utiliution and the effect■ of Zero "G." 


7. The folloviDg 18 reconaended: 


•• Staff the QOl.vithin the Budquartera. 


b. rovide the Headquarter• USAF A.eroapace Reaearch Piloc School 
OPll the AFSC poaition baaed upon the ataff co1111neinta. 


c. SubNquent to the Head~rtera USAF review and direction 
either: 


(1) Move forward with an aeroapace trainer'acquiaition 
action. 


(2) Maintain the aeroapace trainer •• an important part 
of the .Aero■pace R.eae.arcb Pilot School 5 Year Elrpanaioa Plu. 


lUCHARI> G. BORNE, Captain• USAF 
Chief, career Progrmu 
Peraonnel Plans & Training 
DCS/Peraocme l 


2 Atcb 
1. lat Ind, AFFTC (FTO}, 
dtd 12 Aug 63 
2. Baaic Ltr, Arne (F'l'T) 1 


dtd 7 Aus 63, v/4 atch1 
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SCPTP 


4ualitative Operational Requirement, Aerospace Trainer 


SCPT 
SCP 
IN TURN 


l. The NF-104A, rocket modified trainer now being developed ia, at 
best, a transitional aerospace trainer. It should bridge the gap 
from conventivnal F-104 aircraft to a true (one that trains in 
space, i.e., *50 miles) aerospace trainer of tomorrow. 


2. In the logical progression of the school, more sophisticated 
training aircraft must eventually be conceived, planned, acquired 
and utilized. 


3. The AFFTC statement as to a "critical requirement for updating 
the capability of the Aerospace Research Pilot School" h questioned. 
At the earliest, a true aerospace trainer could not be delivered in 
a quantity of six until 2 to 3 years from a given start date. Factor 
bearing on the non-critical nature of the aerospace trainer are: 


a. The NF·l04A is rapidly coming into the inventory. 


b. There is not now a clearly defined military man in space 
mission. 


c. The student output in quality and numbers is meeting today•s 
needs. 


4. Twu companies and possibly a third have been working on the aero­
space trainer concept at their own respective expense, The time has 
come to either develop a firm AFSC position regarding its further 
development or to run the risk of £al.ling behind in tern1s of the 
future competency of our Aeroapace Research Pilot School type gradu~ 
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ates. Industry will have difficulty in selling the Aerospace ~·~f-C/-!'1'-1 J~=--c-----­


as merely an Aerospace Research Pilot School-use aircraft. 
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5. The life of the NF•l04A 1■ approximately 4•5 year■. By 1968, a 
follow-on tralner or aiaply a better replacement appears to be a 
reaaonable requir•ent. 


6. My general c011111ent i■ thl•: that the propo■ed true aerospace 
tralner la not a aignlficant enough improvanent over the HF-104A 
to be acqulred for the achool. Induatry ahould be more vialonary 
in developing an aeroapace tralner. For ex.maple: the preaent 
apogee of the HF-104 will be approximately 122,000,000 feet and 1•2 
minute• of veiahtl•••n•••· If the Northrop, Lockheed and North 
.Amerlcan Aviatlon propoaed tralner tripled thia apogee and the 
minute■ of veightleHneu (Zaro "G") thi■ 1B not progrea• enough. 
I would thlnk that incrM■lng the apogee/veightle•m••• by ten-fold 
would be the objective for tomorrow'• trainer. To be uaeful in 
apace, man mu■t be expoaed to extended perloda of veightleaaneaa, 
variety of re-entry problem• and a broad apectrum of actlvlty. An 
extenaion of the Nr•l04A aircraft la not, in my judg•ent, the way 
to proceed. I believe that future aeroapace craft D1Uat be as differ­
ent ln character, uae and power a■ the atomlc boaib waa to the TNT 
"blockbuater." Flnally, too much time 1• ■pent in launch and 
recovery of the preaent and propoaed trainer■ •• compared to the 
time actually apent (or propoaed) experiencing balliatic control■, 
utilization and the effecta of Zero "G." 


7. The following la recOlllllended: 


a. Staff the QOI within the Hudquartera. 


b. Provide th• Headquarter■ USAF Aeroapace R.eaearch Pilot School 
OPll the AFSC poaition baaed upon the ataff cOlllllenta. 


c. Subaequent to the Headquarter• USAF review and direction 
either: 


(1) Move forward with an aeroapace trainer acquiaition 
action. 


(2) Maintain the aeroapace trainer a■ an important part 
of the Aeroapace lleaearch Pilot School 5 Yur Expanalon Plan. 


llICBAlU> G. BORNB, Captain, USAF 
Chief, Career Progrmu 
Peraonnel Plana & Training 
DCS/Peraor:mel 


2 Atch 
1. lat Ind, APFTC (FTO), 
dtd 12 Aug 63 
2. Baaic Ltr, AFFTC (F'IT), 
dtd 7 Aug 63, v/4 atch• 
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Ltr, AFI-TC (F11') LJwards AFB, Calif, Subj: Qualitative ,~rational 
Requirement, >arospaa> lr.iiner 


1st lnd (FlO) 


lil¼ Af FTC, EJl.iards AFB• California 


1U: AF~ (SCI') 


12 AUG 1963 


1. n1c noe<l f<>r w1 h)ros1-acc Trainer is o critical rcquircn~nt for 
up<lat.iJlg the capaoility of the h,ros1 ace tesearc.1 Pilot School. 
Acquisition C'f self •l11U1clcd trainer with near-space ca11ability ls 
wlievcd to be tho rnost econanlcal r.ltlthod of i-rovit.lins this training. 


2. Hccomiend approvlll. 


FOR 111£ CO.f,1ANCJUR 


H. II, WITII~ 
Colme 1, USAF 
UCS/Plans & Operations 


4 Atchs 
n/c 
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US.F 
AEROSPACE RESEAROt PILOT SCHOOL 


AIR FORCI FLIGHT TIST CEMTIR 
EDWARDS AIR FORCE BASE, CALIFORNIA 


Qualitative Operatlona) Requirement, Aerospace Trainer 


FTO 


~ 
t. lhe fo11owlng Information Is submitted In accordance wlth procedures 
outllned In AFR 57•3, 4 June 1963. 


2. The USAF space mission ls becoming more clearly defined each day. 
That the USAF will have operatlonal manned space systems and vehicles 
within the next decade Is now a foregone conclusion even though a great 
deal of controversy Is currently associated with this premise. The 
USAF transition Into the space era Is requiring and will continue to 
require completely new rosearch and operational space equipment. It 
follows therefore, that the need for space research pilots trained In 
the IROSt modern equipment available will continue to be an essential 
part of the overall program. 


To accomplish this training objective, a singularly Important consideration 
Is clear. Continued reliance on high performance modified and unmodified 
turbojet aircraft to accomplish this type tralnfng wl11 result In the USAF 
falling conslderilbly short of providing that degree of research pilot ex­
perience considered necessary. The readily Identifiable deficiencies In 
curre"t equipment Include: 


a. Serious deficiencies tn required training capablllty. 


b. A decrease In suitable high performance turbojet Inventory during 
the next decade with no known plans for a follow-on procurem~nt. Suitable 
high performnce turbojets In this Instance ure aircraft that can be 
f~slbly modified to Incorporate supplemental rocket power. 


Due to l•ck of developed rocket engines suitable for Installation and use 
In turbojet aircraft, the number of operational turbojet types that can be 
classified as "sultab)e", are restricted to one aircraft, the F-to4, because 
a flight qualified rocket engine (6000 pound thrust) Is available for use 
In the F-104. F-101, F•l02, F-105, F-106, F-110 and TFX aircraft are 
unsuitable due to their weight. To provide appreciable perfomance gains 
for these aircraft, a rocket engine capable of producing 10•15000 pound 
thrust Is required. Unfortunately, there are no known rocket engines 
currently developed with a 10•15000 pound thrust capability although 
Rocketdyne Div., of NM, !nc., has designed a 10-12000 pound thrust 
engine. This particular rocket engine Is still In a design status, has 
not been test fired and no plans have been made for continued develOPfMtnt 
effort due to lack of DOD Interest and company funds. 







A training concept that has Important ramifications when considering 
a flight aerospace trainer Is the training role of ground based slmula• 
tors. Although ground based trainers have provided Invaluable assistance 
In training programs, this type of trainer In no way can be considered 
more than an Important supplement to a complete training program. The 
capability to expose a pilot to the actual environment In which tests are 
to be performed remains of cardinal frnportance. 


I 


tn addftlon to the above required capabilities, It appears to be• 
valid aSSuq)tfon that other Identifiable alsslon capibflltles could be 
applied to thfs proposed aerospace trainer. These Include, but are not 
necessarily lfmlted to the followfng arffs: 


(I) Specfal h1gh altitude research programs could be exa111fned 
by substituting a sensor package for one of the crew positions. It Is 
vlsuallzed that this Research Bay could be used to Investigate various 
types of sensors, their appllcatfons, limitations and operatlonal 
effectiveness. 


(2) Maintenance of proficiency by active space pilots between 
space missions. 


(3) Orlentatlon/f•lllarlzatlon flights for non•pllot scientist 
crew members. 


Since the requirements above are not specified as ,art of the Aerospace 
Research ,11ot School mission responsibility, further definition and 
discussion concerning them wlll not be Included In subsequent paragraphs. 
These requirements are Indicated for the purpose of Identifying posslble 
applications In addition to the training requirement which Is an Integral 
part of the School curricula. 


3. The mission of the USAF Aerospace Research ,11ot School as stated 
In AFR 53-19, 1 May 1963, Is: "Th• UW Aerospace Research ,11ot School 
trains selected officers to 1110nftor or perform flight tests of research, 
experl,nenta1, or production type vehicles. These tests are made to 
determine fllght characteristics, performance, stablllty, and functional 
utlllty, and to obtain technical lnforutlon on servlceablllty and 
functioning of Installed equipment and canponent parts". 


4. The School's curriculum 11 segmented Into four general areas which 
are: 


a. Academic Jralnlng 


b. Slmulator Training 


c. Bio-astronautics Training 


2 







.. 


d. Flylng Training 


This requlr_,.t 11 directly related to the flylng training 
portion of the currlculut11 10 the first three areas mentioned above 
wl11 not be discussed further. At preaent. flying training 11 accomp­
lished In operational high perforunce turbo-Jet aircraft. TheH 
aircraft provide satisfactory training In all flyl"g tralnlng area• 
except the broad areas directly pertaining to aerospace fllght such a1: 


(1) Launch and ••cent 


U) Operation• In space 


(3) le-entry 


~) Recovery 


To provide limited flylng training In the areas above, a 
Class V IDOdlflcatlon project on thr .. F•10'tA aircraft assigned to the 
School 11 currently being perforlNCI by Lockheed Aircraft Corporation. 
Each of these modified aircraft will have a 6000 pound liquid rocket 
.anglne for suppl~tal thrust, a reaction control system, an auxiliary 
cockpit pressurization syst• and other non-standard equlpNnt such as 
special cockpit lnstrWNntatlon and fn•fltght data recorders. Graphs 
shewing predicted performance of th••• modified aircraft are attached. 
In addition, a Class V modification progr• on two F-1068 aircraft 
a11lgned to the School has bMn approved and 11 currently In the Initial 
1tage1 of the procurement cycle. These two aircraft will be modified to 
Incorporate a variable stability flight control systm which will be 
capable of deaonstratlng r\OnNI and ,ecullar handling qualities of future 
aerospace vehicles during at1101pherlc flight. C0111pletlon of these two 
IIIOdlftcatlon project• will greatly Increase the School'• ability to 
adequately train Aerospace Ra1arch Pilots, but their limitations, as 
discussed In the following paragraphs dictate• follow-on vehicle with 
a 11111ch greater capability. 


s. The basic limitation In current or nur term aerospace flying training 
equlpaent 11 lack of perforunce. Review of the predicted perfonunce 
graphs (attached) for the iilodlfled NF•t04A••• show the fol lowing prlnaery 
perfonunce llmltatlons: 


•· Dyn•lc pressure (q) below 12 p1f - approximately 60 seconds 
during• maxfmum trajectory profile. Low dyn•lc pressures are required 
for effective training using reaction controls. Longer periods of 
reaction control training are highly deslreabte. 


b. Peak Altitude• approximately 122,000 feet during uxh11u111 
trajectory profile. High altitudes are re~ulred to place the trainee 
In a space environment. The aodlfled NF•104A's perform considerably 
better than unmodified aircraft; however, 122,000 feet 1'118xlmu• altitude 
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Is far short of a true space envlrOn1Nnt. Time above 100,000 feet 
(approxlMtely 65 seconds) Is also quite short. 


c. Maximum Mach NUlllber • 2.2. An l11p0rtant required pilot skill 
which has not received extensive publicity, 11 the ability to Judge 
and plan the tentlnal portion of• flight while approaching the 
ter•lnal point at extreaely high velocities and altitudes. This 
pilot skllt becomes lncrNslngty Important In vehicles such as the 
X•IS with a no-go-around capability. The comparatively slow approach 
speeds of the IIIOdlfled Nf•104A11 with their go-around capability allows 
very limited training In this area. 


d. High Longitudinal Acceleration fffects. Although not Included 
In the attached graphs, since It Is negligible In the modified NF-104A1 1, 
longitudinal acceleration during rocket boost phases of flight Is con• 
sldered to be an t~rtant training area. X•IS pilot e,cperlence has 
shown head mov-.ents during periods of high longitudinal acceleration 
create sensory llluslons which can be ~ufte serious unless prc,perly 
understood and compensated for. The low longltudlnal acceleration 
capablllty In tho modified NF•lo4A's offers extremely limited training 
fn this area. 


e. Re-entry. Training In re•entry piloting techniques and procedures 
Is essentlal for the successful ~1etlon of any space mission. Studies 
of the re-entry vehicle proflle and Its related problems regarding 
acceleration forces, heating, and vehicle dynamics, have proven that this 
portion of the fllght f1 most critical and partfcularly sensitive to pilot 
control technfques. These control techniques Involve piloting the vehicle 
wfth regard to IIMlts as defined by a particular re•entry corridor. Know• 
ledge of re-entry corridor parameters and the method of maintaining a 
desired equlllbrlua glide path by controlllng these parameters Is essential 
for appllcatfon of proper control procedures. 


The Nf•loteA does not provide us with acceleration limits, hNtlng 
ll•lts, and because of the nature of Its trajectory, does not afford 
sufficient variables to approach• re-entry corridor of significant 
dlmn1lon1. 


6. fhe overall perforiunce capabilities of the proposed aerospace 
trainer must, to the .. xllllUIII degr .. practlcal, present significant 
envlronntental conditions and piloting tasks encountered during boost, 
space operations, re•entry, and recovery. The envlr0n111ental conditions 
and piloting tasks need not duplicate those of actual orbital spacecraft, 
but should cover In type and relative ••verity, those phases of space 
flight which make the grNtest d8Rl8nds on the pllot's judganent, endurance. 
and pflotlng skills. 


Design philosophy must be based on maximum operating flexibility, high 
use rate, low o,eratlng costs end levels of performance that provide 







adequate training In the four phases of 1,.ce flight Mentioned previously. 
A vehlc1e which has th••• ground hand11ng and operating characteristics 
wl11 not have the performance of an orbital vehicle and wl11 therefore be 
a c0111pr011lse between a high performance turbojet and an orbital vehicle. 


More specific performance capabllltfes are discussed be1ow: 


A. IOO$T ,1RFONM,NCE 


The unusual envlr0111Nntal conditions associated with boost are: 


(1) High 1ongltudlna1 accelerations: 


Boost acce1eratlons of typical sub-orbital and orbital 
vehicles range from +4 to +JOG'• over tf• Intervals of up to one 
minute. A typical X-15 longitudinal ■cceleratfon profile Is shown fn 
the attached graphs. The acce1er■tlon proflle of an Atlas launched 
Mercury Is not Included since It Is classlfled, however, Its profile 
11 considerably more severe and would represent one extre111e of the 
range of possible longltudlnal acceleration profiles. 


The combination of control d_..,ds, acceleration, and 
other stresses placed on the pilot simultaneously are of more significance 
than the severity of the control probl•• or stresses alone. In this 
vehicle the boost accelerations will begin with the takeoff roll and 
continue through the transition fr0111 horizontal to near-vertical flight. 
Therefore, peak longitudinal accelerations of +3G1 1 and burn tl111es exceeding 
90 seconds wlll present a caablnatlon of longitudinal acceleration, rapid 
attitude change, end control probl•s that wlll require precision control 
and rapid responses eo111parable to that of a boosting orbital vehlcla. 


(2) Rapid attitude changes and steep cllmb angles: 


Rapid attitude changes during boost are Inherent In a 
vehicle that takes off or launches fr0111 • horizontal attftude and transi­
tions Into vertical or near vertical cllllb angles. 8oost performance 
should be such that altltudes of 200,000 to J00,000 feet can be attained, 
using 70• to 90• cllmb angles. Shallower climb angles (25• to 45•) to 
Intermediate attitudes with dynMlc pressures near the apex that wlll 
afford use of reaction controls should also be possible. ,erformance In 
th••• ranges wlll give satisfactory approxl1Ntlon to boost trajectories 
of vertlca11y boosted vehfcles. In addition, while In boost environment, 
the pilot will be required to precisely control: 


s 


(a) Attitude 


(b) Flight path 


(c) Thrust 


1 Thrust level -
1 Burn tl111e 







(c) Thrust 


.L Thrust 1 eveJ 


! Burn time 


(d) Velocity Profile 


(e) Test Instrumentation and data recording equipment. 


(3) Control during boost: 


,reclsfon thrust variation to afford accurate control of 
velocity and cut-off should be possible. ,119ht Instrumentation, using 
both airborne and ground Inputs, should allow the pllot to fly a precise 
flight profile. This will require altitude, attitude, space posltfon, 
and velocity Indications with near zero lag. 


8. s,ACE OPERATION§, 


(I) Unusual environmental conditions, piloting tasks, and 
special equipment associated with space operations Include: 


(a) Low dynamic pressure: The trainer should be capable 
of proflles that provide dyn•mfc pressures less than 10 psf at altitudes 
between 200,000 and 4oo,ooo feet for periods exceeding two minutes. This 
wlll provide adequate time for use of reaction controls to practice various 
maneuvers and establish re-entry attitude. Except for vehicle velocity 
relative to the urth, a 300,000 foot maxllllUffl altitude places the vehicle 
In a space environment closely approxl111atlng an orbital vehicle. The 
ruction control syst• must be capable of manual control with and without 
automatic stability aug1Aentatlon fn all 3 •~es. Various roll, pitch and 
Y• rates should be capable of being preset on the ground. 


(b) Life Support Syst•s: Since the vehicle will operate 
In space, space type life support equipment wlll be required to provide 
student famlllartza~lon ~!th Important life support equipment operatton 
and design. The life support syst• should be capable of providing a 
shirt-sleeve environment with full pressure suit backup for safety. 


(c) Maneuvering In Space: Ideally the vehicle should 
provide the capability of changing Its position relative to another 
vahlcle or frame of reference whlle In the space environment. However, 
this capability would require a store of rocket fuel very much In excess 
of that needed to achieve the desired sub•orbltal profile. The lnltlel 
and operating co1ts for this type vehlcle would be prohibitive for a 
training operation. Therefore, this particular feature Is not considered 
a mandatory requirement. 
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D. Rt:coypy 


The recovery phase 11 essentially en energy meneg....,t proble11 
lnvolvlng an unpowered lendlng. The perforanance of the proposed trainer 
must permit recovery from the point of completion of the re-entry phase 
to the Initial takeoff point. There -,st be sufficient margin In attitude 
at the landlng ,rte followlng a non-optffllUID recovery to compensate for 
reasonable errors In energy 111anageaent on the part of the pilot. Although 
not •ndatory, • sustainer type Jet engine to e0111pensete for such errors 
Is dasrreble. 


E. SUMARY Of MANDATORY DESIGN F£ATUl£S AND ,EgfORMANCE REQUIRi"ENTS 


(I) Two•place vehicle (controllable frOAI both cockpits) 


(2) Capable of sustained flight rate of ten flights per trainer 
per aonth. 


(3) Launch and recovery at the same site. 


(4) Longitudinal "gtt forces during boost to reach at least 3 "g's". 


(5) Horizontal takeoff and landing from lakebed or runway. Air 
launch capablllty optional. 


(6) Altitude capability In excess of fifty miles. 


(7) Cepablllty for boost trajectories (25• to 45•) to lnterlll8dlate 
altitudes with dynamic pressures less than 10 psf at apex. 


(8) Other: 


(a) Aerodyn•lc control 


(b) Reaction controls 


(c) Stability augmentation for both types of flight controls 


(d) Throttleeble thrust control 50% to IOOS range. 


(e) Instrument display that wlll allow precise pilot control 
during all phases of flight. 


J. If an advanced aerospace trainer were available now, It could be 
effectively utilized to provide training for Gemini, and X•20 crews. 
However, due to lead tfme considerations, this vehicle's future use 
should be considered to be for post X-20 projects. Useful life Is 
estimated to be ten years since It wlll be capable of providing training 
that Is appropriate for near term aerospace vehicles. In other words, 
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In addition, extensive 1tructural and •terlel changes wlll be required. 


Another possible solution Is procur...,.t of aodlfled X•IS1 1. This 
solution wlll also recaulr• thorough Investigation Into feasibility. 


In the event the solutions inentloned above prove unsuitable,• 
co.pletely new specifically de1lgned vehicle wlll be required. 


CHAlLIS I. Y!AGD, Colonel, UW 
Conaandnt 
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4 atch1 
I. Design Trajectory, 


J79•38 lnglne 
(fl g. 1) 


2. De1lgn Trajectory, 
J79•38 Engine 
(Fig. 2) 


3. tec.lnal Trajectory 
(fig. 3) 


4. 1•15 long. Accel ,roflle 
(Fig. 4) 
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SCGC 


l. The QOR for the Aerospace Trainer was not 
endorsed for adoption by the Hq AFSC staff. 


2. The coordinated position, however, of all 
interested staff agencies is that the QOR should 
be included in our basic plan (ARPS Expansion Plan) 
to be reviewed and up-dated on an annual basis. 


3. The preseot NF104A rocket modified trainer will 
be included in the curriculum soon for the seeable 
future. A follow-on or true Aerospace Trainer, as 
proposed in the QOR, might be considered for inclu­
sion in the curriculwn at a ·future date depending 
upon known requirements, and most importantly, a 
more clearly defined military man in space mission. 


4. In view of the above, it is recommended that the 
basic letter outlining the Hq AF-SC position be re­
submitted to the Vice-Commander for signature. It 
is felt that HQ USAF should have the opportunity 
to approve our "watch and wait" posit ion regarding 
a future aerospace traine.r and to review the QOR 
itself, 
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, UN,ITED STATES AIR FORCE 
ANDREWS AIR FORCE BASE 


WASHINGTON 25, D. C. 


Cualitative Operation.al Requirement (OOR), Aerospace Trainer 


HQ USAF (AFRSTC) 


1. The USAF Aerospace Research Pilot School haa prepared a OOR 
on an Aerocpace Trainer. (Atcb l.) ( 


2. r.rhe COR has been staffed at thh Headquarters and, subject to 
your concurrence, the followina c~urae o! action is propoaed: 


a. The Aerospace Trainer QOR be included in the ARPS Expa.n- • • 
sion Plan to be reviewed and updated annually (re!eronce SCP letter• 
subject: Require menu for, and Utilization o!, Aerospace Research 
Pilot School Graduates, dated U Sep 63). 


b. Evaluate tho utilization, competency gained and projected 
life of the rocket modified NFl04A. 


c. Anticipate a probable requirement for a ·true Aerospace 
Trainer based upon a clearly defined military man in spaco mission. 


d. Initiat@ a. formal procurement cycle for an Aerospace Trainer 
at your directiort or) ae a requirement becomes more definitive. 


l Atch 
Ltr, ARPS (FTT), 7 Aug 63, 
subject a& above. w/4 atch.s 


.. and 1st Ind, AFFTC (FTO) 
12. Aug 63 
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