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Chapter 3
OPERATIONS: USAF AEROSPACE RESEARCH PILOT SCHOOL

The USAF Experimental Flight Test Pilot School which moved
from Wright-Patterson AFB to Edwards AFB 4 February 1951 as the
USAE/AMC Test Pllot School and designated the USAF Experimental
Flight Test Pilot School on 1 January 1953l was redesignated the
USAF Aerospace Research Pilot School 12 October 1961.° Effort
towards reorienting the school capability had been undertaken by
the AFFTC back in 1960,3 and a school study received favorable

% Indeed, General

attention at Headquarters AFSC during 1960.
Bernard A. Schriever, the AFSC Commander, heartily endorsed the
proposal, for Major General R. M. Montgomery, the Assistant Vice
Chief of Staff, Department of the Alr Force advised General
Schriever on 31 January 1961 that his recommendation to reorient
the school and start a space research pilot course would be con-
sidered contingent upon determination of the need for pilots with
such training.5

Timing of the AFFTC request to up-date the school seemingly
was most appropriate. In January 1961 the USAF Air Staff was
alerted to work out reorienting details, and the USAF DCS/Operations
Joined the AFSC staff in solving problems related to acquiring late
model aircraft for the school.6 In particular, the AFFTC wanted
F-104's and T-38's for school use with permission to modify them
into special configurations to simulate a wide variety of space

vehicles.! Although the Air Staff acknowledged the requirement,

1t was thelr decision that aircraft for the initial class in June





1961 would have to come from AFSC aircraft 1nventories.8

Department of the Air Force approbation was issued on 10
March 1961 to reorient the USAF Experimental Flight Test Pilot
School and initiate a space research pilot course.9 However,
long before official sanctlion had been gilven the establishment of
an aerospace research pilot course the School staff had been
feverishly working up a course of instruction for Class Number 1
which would serve as a gulde for further classes yet provide the
first students with sufficlent training to competently teach
future students.lO So 1mportant was this effort that Major
Thomas U. McElmurry, Chief of the School Operatlons and Training
Division, was assigned as Special Assistant to the School
Commandant on 1 January 1961 in order that he might devote full
attentlon to formulating an aerospace research pilot course.
Obviously at this early date and until 10 March 1961, these
endeavors were in house and only sanctioned by the AFFTC and
AFSC. Nevertheless 1t pald off, and the first class of the
aerospace research pilot course began officlally on 5 June 1961.1

There now followed a Department of the Air Force letter
notifying all commands that the USAF Flight Test Pilot School
(USAF Experimental Flight Test Pilot School) would be renamed
the USAF Aerospace Research Pilot School as soon as Air Force
Regulation 53-19 could be revised.12 On 12 October 1961, thg
Secretary of the Alr Force officially redesignated the School.13

Headquarters USAF established school policy on 12 October

1961 by publishing a new AFR 53-19, USAF Aerospace Research Pilot
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School. Responsibility for operation of the school was vested
in the AFSC commander who in turn delegated that responsibility
to the AFFTC commander. 14

Redesignation of the school did not alter the quasi-official
organization as established on 5 June 1961 with introduction of
Class #1, Aerospace Research Pilot Course.15 Under that reorgan-
i1zation, the school headed by a commandant comprised three operat-
ing divisions--Experimental Flight Test Pilot Division, Aerospace
Research Pillot Division, and the Support Division. Added after
redesignation were an interim Administrative Division and an
interim Training Research and Development Division (interim
pending official approval). It was the function of the latter
Division to act as a project office for design, development, and
procurement of specilal training devices including simulators and
modified aircrart.l®

Along with redesignation the school implemented an annual
seven month, eight student aerospace research pilots' course 1n
addition to the long-familiar eight month experimental flight
test pllots' course. However, the latter course starting two
or three times annually and graduating 48 students per year would
be reduced to 32 graduates annually. Instruction was designed to
teach up-to-date methods of determining flight characteristics,
performance, stability and control, and functional utility of
alrcraft. Students were also taught technlques necessary to
obtain and record information on the serviceability of aircraft

installed equipment and component parts. Generally, well-qualified
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military pllots were selected to attend the course. But per-
sonnel from such organizations as the Army, Navy, allled nations,
alrcraft contractors, and the Federal Aviatlion Agency as well as
other government agencles were tralned at the school.

Curriculum for the aerospace research pilot course paralelled
somewhat the instruction provided for the experimental flight test
pllot course. But 1t was conslderably more advanced since the
primary mission was to train pllots to perform manned space
research programs.17 Students selected to attend this course
would be 1limited to those who had graduated from the experimental
test pilot course, the Navy Test Pllot School, or the Empire Test
Pilot School 1n England.

Experimental flight test pllot course graduates were awarded
AFSC 1341 for assignment to fi1ll vacancles in AFSC 1344, Experi-
mental Flight Test Offlcer. Aerospace research pilot course
graduates would be awarded AFSC 1344S and assigned as pilots,
project officers, or to positions 1n space development programs
or flight test projects.18

Expansion of the former USAF Experimental Flight Test Pilot
School into the fleld of training space research pllots was not
without its problems. First, a curriculum had to be prepared
for the Aerospace Research Pillot Course. Weeks and months of
toll were devoted to developing a course which would equlp the
research pilot graduate to handle spacecraft requirements placed
upon him. Under the guldance of Major Richard C. Lathrop,
Commandant, the school faculty drew up a program which included

such subjects as Newtonlian mechanics, thermodynamics, fluild
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mechanics, boundary layer control, high speed aerodynamics,

heat transfer, dynamics of rarefled gases, Eilnstein's theory of
relativity, meteorology, astronomy, propulsion, orbital mechanics,
trajectories, and bioastronautics.19 Next came the problem
associated with acquisition of specilal training equipment, since
the course called for the student to be trailned in subgravity,
reaction controls that permitted maneuvering in space, stability
characteristics of space flight profiles, spacecraft boost, orbital
re-entry, orbital rendezvous, and ballistic control. To compound
the problem, instructors to teach the new advanced course were
not available and simulators were either non-existent or not on
hand at the AFFTC.

The instructor problem was somewhat alleviated by initiating
Class #l, Aerospace Research Pilot Course, designed to provide
the first students with sufficlent training to competently teach
future classes. Class #1 began on 5 June 1961 with four instruc-
tors of the Experimental Flight Test Pilot Course and a test
pllot from Flight Test Operations--all graduates of the USAF
Experimental Flight Test Pilot School. As planned, at least
four of these first students would become Aerospace Research
Pllot Course instructors.

Lack of special tralning equipment for the Aerospace
Research Pllot Course was not so easily overcome. The best that
could be done for the first class beglinning on 5 June and the
one class of six to elght students per year thereafter until

especially configured alrcraft and simulators became available
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was to coordinate with other agencles for rental use of thelr
facllitles. Arrangements were completed with the University of
Michigan for a short course in flight mechanlcs of space and re-
entry vehicles, the Ames Laboratory of NASA at Moffett Field
would provide some flight control simulator training, Chance-
Vought in Dallas provided use of theilr space simulator, and the
Aeronautical Systems Division would demonstrate stress testing
techniques and conduct a course 1n management and instrumenta-
tion.<0

Obviously these were only interim measures to take up the
slack untlil more permanent action could be taken. Considerable
rellance will be placed in use of the F-104 particularly in the
early years of the advanced course. (It had been found during
the training of pilots for X-15 flights that an F-104 in a "dirty"
configuration--landing from altitude with landing gear extended,
speed brakes down, and drag chute out to lncrease aerodynamic
drag--=was a close simulation of the X-15 during 1ts unpowered
portion of flight). But it would take at least a year or two
before F=104's could be configured to school requirements
(rocket engine and ballistic control augmentation). The same
was true of F-106 for varilable stability and for varilable lift/
drag.

To satisfy long range these and other requirements of the
new course the school prepared an Englneering Service Pro‘;jec't:z1
which was approved by AFSC with a 4B priority on 30 November

1961.22 That approbation authorized procurement of needed
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simulators and modifications to ailrcraft within AFFTC and AFSC
resources. But nelther simulators nor ailrcraft modifications
would come easy. It would take maximum effort combined with skill
and command backling to procure simulators--some not even on the
drawing board.23 The same could be said of aircraft modifications
required to configure late model ailrplanes into the variable
stabllity types needed for space pillot training.24 The cost
would be high, but simulating the hostlle environment of outer
space 1n an atmospheric environment was the only feaslble means

by which the Aerospace Research Pillot Course graduate could be-

come an authority in every fleld related to his vehicle and space.

Commandant and Faculty25

Lieutenant Colonel Robert M. Howe continued as commandant of
the school through 31 December. Major Robert S. Buchanan was hils
speclal assistant for Aerospace Tralning pending departure of
Major Thomas U. McElmurry when he would become Chief of the
Aerospace Research Pillot Divislon, Major Jones P. Seigler was
hls Chief for the Experimental Test Pilot Division, and Major
Arthur Toroslian was hls Aerospace Engineer. Captain Edward G.
Glivens Jr., was also a speclal assistant to the commandant
following his return on 14 October from 18 months temporary duty
exchange tour at Point Mugu with the U. S. Navy. Captai; Philip
E. Neale Jr., was Chief of the Support Division, and Mr. Willilam
G. Schwelkhard was the commandant's Aero ResearchlEngineer.

Other members of the faculty were Captailn Thomas P. Stafford,
Chief of the Performénce Branch, Captaln John H. Ludwlg, Chief of

the Stabllity Branch, and instructors MaJor Frank Borman, Captain
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Nell R. Garland, and Captaln Francls G. Neubeck. School
administrative officer was Second Lleutenant Edward K. Mann.

Assigned personnel by month follows:

JuL AU SEP  QCT  NOV  DEC
Officers 11 12 12 13 13 13
Airmen 5 4 Y 4 5 6
Civilians 3 3 3 4 4 4
Students 13 16 16 16 16 16

Later in this chapter the reader will note that 12 students grad-
uated on 18 August, 16 students were enrolled in a class which
began 28 August, and five personnel were participating in Class
#1 of the Aerospace Research Pilot Course. Since those officers
in the latter class were all from the AFFTC, they are not shown as
students. The one student over the 12 enrolled in July and until
18 August indicates that one of the students for the 28 August
class reported in to the AFFTC early.

Operating Expenses

Implementation of AFM 66-1 at Edwards AFB resulted in trans-
fer of three functions--technical inspection, aircraft maintenance,
and supply--from the school to the 6515th Maintenance Group in
January 1961. Along with transfer of the functions the school
lost 24 airmen and 52 c¢ivilian spaces which had manned these
activities. This reduction in activity coupled with a decline
in enrollments reflected in the July through December operating
26

account. Funds expended came to $164,000 or one-half as much

as any like period. During that time, 12 students graduated, 16
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new students enrolled, a special class was conducted for five
members of the AFFTC, and considerable planning and preparation
went into establishing a capability to implement the new Aero-
space Research Pilot Course.

School Aircraft and Flying Hours

With the school effort directed towards modernizing 1ts
curriculum, it was only natural that some attention would be
devoted to updating its primary training tool, the airplane.
School aircraft inventory on 30 June 1961 consisted of three
B-57's, one F-86, five T-28's, two F-104's, six T-33's, and one
TF-102 or 18 aircraft.2’ Only 15 would remain by 31 December
and the five T-28's would be disposed of soon thereafter.

First to go was F-86F USAF S/N 52-4349, the last of the
F-86's, to storage at Davis Monthan AFB on 10 July. Next was
T-33A USAF S/N 51-8954 removed from use in July and released
to Reclamation on 1 September. TF-102A USAF S/N 54-1353 went
on the disabled 1list 27 July after damage and was awaliting
disposition. And T-33A USAF S/N 53-5541 was released to
Reclamation on 31 October. Against thése losses, the school
picked up F-104A USAF S/N 56-756 on 27 September from the Air
Proving Ground Center.28

Hours flown per month were:29

JUL AUG SEP ocT Nov DEC

287: 30 322:05 383:00 507: 35 349:00 218: 05
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Experimental Test Pilot Course Enrollments

Class 61-C began on 28 August 1961 with the following
students: USAF Captalns Charles S. Aldrich, Roy S. Dickey, Joe
H. Engle, Alvinus P. Johnson, William D. Leng, Frank E. Liethen
Jr., James N. McClelland, Robert H. McIntosh, James A. Minish,
Edmond R. Ringman, and John N. Sexton. Also, from the Royal
Canadian Alr Force Flight Lieutenants Denis N. Balley and Clive
P. Loubser, from the Italian Alir Force Captains Luilgl P. Barbero
and Glorgio Santuccl, and from the Royal Swedlsh Air Force First
Lieutenant Lars E. Johansson.

Experimental Test Pi1lot Course Graduates

Class 61-A which began on 3 January 1961 graduated 12
students 18 August with Colonel. Charles E. Yeager presenting
diplomas and awards. Mr. Thomas E. Edmonds of The Boeilng
Company received the A. B. Honts Award as the outstanding
student and the H. M. Ekeren Award for exceptional flying
abllity. USAF Major Arthur Torosian recelved the Empire Test
Pilot School academlic achievement Award.

Graduates were assigned as follows: Major Toroslan,
Captailn Robert L. Baldwin, and Captain William H. Lawton Jr.,
to the AFFIC; Captain George M. Knutkowski to the Military
Alr Transport Service; Captaln Robert L. Reagan to the Air
Proving Ground Center; Captains George M. Simpson and David D.
Young to Alr Defense Command; and First Lieutenant Peter W.
Odger to Air Force Logistics Command. Thomas E. Edmonds returned

to The Boeing Company, Captaln Mitsuru Asal went back to the
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Japanese Air Force, First Lieutenant Antonius P. Okkerman
Journeyed back to the Netherlands, and First Lieutenant
Edmund E. Schultz returned to the German Air Force.

Aerospace Research Pilot Course Graduates

Class #1 of the Aerospace Research Pilot Course graduated
five students on 15 December 1961 to inaugurate a new breed of
test pllot--aerospace vehicle test pilot. This class began on
5 June primarlily as instructor orientation and to develop a
curriculum.

Initially it was scheduled to include four instructors of
the Experimental Test Pillot Ccurse, Majors Thomas U. McElmurry,
Frank Borman, and Robert S. Buchanan, Mr. William G. Schweikhard,
and one AFFTC test pilot, Captain James A. McDivitt. However,
Major Buchanan was unable tec Join the class untll 19 September.

Addressing this historic group upon graduation was Major
General Russell L. Waldron, Assistant DCS/Personnel, Headquarters
USAF. Cocngratulatory messages were received from Vice President
Lyndon B. Johnson in his capacity as Chairman of the National
Aeronautics and Space Ccuncil, Eugene M. Zuckert, Secretary of
the Air Force, General Curtis E. LeMay, USAF Chlef of Staff,
General Bernard A. Schriever, AFSC Commander, and Brigadler
General T. C. Bedwell Jr., Commander cf the Aercspace Medlcal
Division (AFSC).

Since the Aerospace Research Pilot Course was a first of
its kind, instructors and students were one and the samé—éthéy
taught each other from extenslive research cf specific areas,

guest lecturers were invited to speak at the school, and field
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trips were taken to appropriate facilities for special train-
ing and use of simulators. Major Borman, Major Buchanan, and
Mr. Schweilkhard remained at the school after graduation as
instructors for the future Aerospace Research Pilot Courses.
Major McElmurry was scheduled to attend the Armed Forces Staff
College, and Captain MecDivitt returned to the Flight Test
Operations Division, Directorate of Flight Test at the AFFTC,>C





= wo oo e

1€,
95
12,

13.

14,

81

NOTES

ARDC GO 18, 12 Feb 1953.
AFSC SO G-176, 25 Oct 1961. Appendix E.
History of the AFFTC, 1 Jan - 30 Jun 1961, page 157.

Ltr, AFFTC (FTT) to ARDC (RDPTS-1), 8 July 1960, Sub]:
Program for USAF Experimental Flight Test Pllot School,
Appendix S, this Volume. The 8 July 196C proposals were
revised by the AFFTC in the fall of 1960 and submitted to
ARDC by; Ltr., AFFTC (FTT), 10 Oct 1960, Subj: Revision
to "Proposed Program for the USAF Experimental Flight Test
Pilot School, 1960-1965. That revision contained also a
draft of change suggested for AFR 53-19, USAF Flight Test
Pilot School, and reemphasized a prior request to redesig-
nate the school the USAF Aerospace Research Pilot School
to reflect 1ts dual training function in aircraft testing
and manned space vehlcle testing.

Ltr., DAF (AFCCS) to HQ ARDC (Lt Gen B. A. Schriever), 31
Jan 1961, Subj: Reorientation of the USAF Experimental
Flight Test Pilot School. Appendix N.

Ltr., DAF (AFPDC) to HQ ARDC (Maj Gen James Ferguson), 31
Jan 1961, Subj: Reorilentation of the USAF Experimental
Flight Test Pilot School. Appendix O.

Interview by C. V. Eppley with Captain Phillp E. Neale Jr.,
Chief of Training R&D Division, USAF Research P1llot School,
27 Jul 1962.

Ltr., DAF (AFPMP-11) to ARDC, 10 Mar 1961, Subj:
Reorientation of the USAF Experimental Flight Test School.
Appendix P.

Ibid.

History of the AFFTC, 1 Jan - 30 Jun 1961, page 158.

Ibid., page 165.

Ltr., DAF (AFPTR-F-P) to all Commands, 4 Aug 1961, Sub]:
USAF Aerospace Research Pilot School. Appendix Q.

Ltr., DAF (AFOMO 67TM) to AFSC, 12 Oct 1961, Subj:
Redesignation of the USAF Experimental Flight Test Pilot
School. Appendix R.

AFSC Supplement 1, 18 May 1962, to AFR 53-19.





15.

16.

17.

18.

19.
20.

21,

22,

23,
2k .

25.

26.

Vo &
28.

29,

30.

82

Ltr., USAF Experimental Flight Test Pilot School (FTT) to
Historical Division (FTNH), 7 Jul 1961, Subj: Annual
Progress Report FY-61.

Interview by C.V. Eppley with 1st Lt. Edward K. Mann,
Administrative Officer, USAF Aerospace Research Pilot
School, 31 Jul 1962. Both the Administrative Division
and the Training Research and Development Division would
become official on 16 July 1962,

Booklet: USAF Aerospace Research Pilot School Curriculum,
Edwards AFB, California, page 1. Appendix M.

AFR 53-19, 12 Oct 1961.
See Appendix M.
Fact Sheet: Aerospace Research Pilot Course of the

Aerospace Research Pllot School. History of the AFFIC,
1 Jan - 30 Jun 1961, Appendix F. '

Englneering Service Project Card, Updating Technical
Facllitles and Capabllitles of the Aerospace Research
Pilot School, 20 November 1961.

Ltr., AFSC (SCSNG-Z) to AFFTC (FTT), 30 November 1961,
Subj: Proposed Engineering Service Project, "Updating
Technical Facllitlies and Capabilities of the Aerospace
Research Pilot School." Appendix T.

Ibid., par 2, page 5.

Ibid., pages 8-14.

Extracted by the author from records kept by the USAF
Aerospace Research Pllot School Commandant.

Data furnlished by loree Kountz, Chief of the Expense
Section, DCS/Comptroller, AFFTC.

Hist of the AFFTC, 1 Jan - 30 Jan 1961, page 163.

Extracted by author from the AFFTC aircraft and project
Cross Reference Charts, AFFTC Aircraft Inventory, published
between 1 Jul = 31 Dec 1961 by the AFFTC Aircraft Requirement
Branch, DCS/Plans & Operations.

Hist of the USAF Experimental Flight Test Pllot School,
monthly, 1 Jul -~ 31 Dec 1961.

Interview by C. V. Eppley with 1lst Lt. Edward K. Mann,
Administrative Officer, USAF Aerospace Research Pilot
School, 4 Sep 1962.





Chapter 3
OPERATIONS: - USAF AEROSPACE RESEARCH PILOT SCHOOL

The USAF Experimental Flight Test Pilot School which moved
from Wright-Patterson AFB to Edwards AFB 4 February 1951 as the
USAF/AMC Test Pilot School and designated the USAF Experimental
Flight Test Pilot School on 1 January 19531 was redesignated the
USAF Aerospace Research Pilot School 12 October 1961.2 Effort
towards reorienting the school capability had been undertaken by
the AFPTC back in 1960,3 and a school study received favorable
attention at Headquarters AFSC during l960.u Indeed, General
Bernard A. Schriever, the AFSC Commander, heartilly endorsed the
proposal, for Major General R. M. Montgomery, the Assistant Vice
Chilef of Staff, Deiartment of the Alr Force advised General
Schriever on 31 January 1961 that his recommendation to reorient

the school and start a space research pillot course would be con-

sldered contingent upon determination of the need for pilots with

such tréining.5
Timing of the AFFTC request to up-date the school seemingly

a , !
was most appropriate. In January 1961 the USAF Air Staff was
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alerted to work out reorienting'details, and the USAF DCS/Operations

model aireraft for the school.® 1In particular, the AFFTC wanted

g F-lO#'S'and T-38!s for school use with permission to modify them

1nto‘spec1al confiéurétions to simulate a wide variety of space

vehicles.T Although thé Air Staff acknowledged the requirement,

1t was their'décisioh that-aircra(t for the initial class in June.

a1 b

Joined the AFSC étaff‘in.sqlving problems related to acquiriné late
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1961 would have to come from AFSC aircraft inventories.8

Department of the Alr Force approbation was issued on 10
March 1961 to reorient the USAF Experimental Flight Test Pilot
School and initiate a space research pilot course.9 However,
long before official sanction had been given the establishment of
an aerospace research pllot course the School staff had been
feverishly working up a course of instruction for Class Number 1
which would serve as a guide for further classes yet provide the
first students with sufficilent training to competently teach
future students.lo So important was this effort that Major
Thomas U. McElmurry, Chief of the School Operations and Training
Division, was assigned as Special Assistant to the School
Commandant on 1 January 1961 in order that he might devote full
attention to formulating an aerospace research pilot course.
Obviously at this early date and until 10 March 1961, these
endeavors were in house and only sanctioned by the AFFTC and
AFSC. Nevertheless 1t paid off, and the first class of the
aerospace research pilot course began officially on 5 June 1961.ll

There nOﬁ followed a Department of the Alr Force letter
notifying 211 eommands that the USAF Flight Test Pilot School
(USAF Expérimental Flight Test Pilot School) would be renamed
the USAF Aerospace Rgsearch Pilot School as soon as Air Force
jRégﬁiatioq 53-19 could be revised.l2 o0On 12 October 1961, the
Secretary of the Air Force officially redesignated the School.l3

Headquartera USAF established school policy on 12 October

1961 by publishing a8 new AFR 53-19, USAF Aerospace Research Pilot
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School. Responsibility for operation of the school was vested
in the AFSC commander who in tﬁrn delegated that responsibllity
to the AFFIC commander.l%

Redesignation of the school did not alter the quasi-official
organization as established on 5 June 1961 with introduction of
Class #1, Aerospace Research Pilot'Course.15 Under that reorgan-
i1zation, the school headed by a commandant comprised three operat-
ing divisions--Experimental Flight Test Pilot Division, Aerospace
Research Pilot Division, and the Support Division. Added after
redesignation were an interim Administrative Division and an
interim Tralning Research and Development Division (interim
pending official approval). It was the function of the latter
Division to act as a project office for design, development, and
procurement of speciél traiﬂing devices including simulators and
modified aircraft.l6

Along with redesignation the school implemented an annual
seven month, elght student aerospace research pilots' course in
addition to the long—famlia;ruéight month experimental flight
test pilots' gourse. waever,'thé latter course starting two
or .three times annually and graduating 48 students per year would
be reduced toA32 graduates annually. Instruction was designed to
teach up-to-date methods of determining flight characteristics,
performance, stabilitj and contrecl, and functional utility of
- airéraft,; Students were'also taught techniques necessary to

‘obtain and record information on the serviceabllity of aircraft

.linstailed equipmént and component parts. Generally, well-qualified

beweo e -
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military pilots were selected to attend the course. But per-

- sonnel from such organizatibns as the Army, Navy, allied nations,

aircraft contractors, and the Federal Aviation Agency as well as
other government agencies were trained at the school.

Curriculum for the aerospace research pillot course paralelled
somewhat the instruction provided for the experimental flight test
pilot course. But it was considerably more advanced since the
primary mission was to train pilots to perform manned space
research programs.>! Students selected to attend this course
would be limited to those who had graduated from the experimental
test pllot course, the Navy Test Pilot School, or the Empire Test

Pilot School in England.

Experimental flight test pillot zourse graduates were awarded
AFSC 1341 for assigﬁﬁent to fill vacancies in AFSC 1344, Experi-
mental Flight Test Officer. Aerospace research pilot course
graduates would be awarded AFSC 1344S5 and assigned as pilots,

project officers, or to positlons 1in space development programs

or flight test projects.18
LR g

Expansion of the former USAF Experimental Flight Test Pilot
?
School into the field of training space research pilots was not

without 1ts problems. First, a curriculum had to be prepared

~ for the Aerospace Research Piiot Course. Weeks and months of

toll were devoted to(devéloﬁing a course which would equip the

research pilot graduate to handle spacecraft requirements placed

upon him:' Under the guidancn of Major Richard C. Lathrop, ﬁ/

Commandént, the scbool facuity drew up a program which included H
|

such subjects as Newtonian'mechaﬁicé, thermodynamics, fluid
iy . .= = p
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mechanics, boundary layer control, high speed aerodynamics,

heat transfer, dynamics of rarefied gases, Einstein's theory of
relativity, meteorology, astronomy, propulsion, orbital mechanics,
trajectories, and bioastronautics.l9 Next came the problem
assoclated with acquisition of specilal training equipment, since
the course called for the student to be trained in subgravity,
reaction controls that permitted mareuvering in space, stability
characteristics of space flight profiles, spacecraft boost, orbital
re-entry, orbital rendezvous, and ballistic control. To compound
the problem, instructors to teach the new advanced course were
not avallable and simulators were either non-existent or not on
hand at the AFFTC.

The 1instructor problem was somewhat alleviated by initiating
Class #1, Aerospace ﬁesearcﬁ Pllot Course, deslgned to provide
-the first students with sufficlient training to competently teach
future classes. Class #l1 began on 5 June 1961 with four instruc-
tors of the Experimental Flight Test Pllot Course and a test
pllot from Flight Test Operat;ons——all graduates of the USAF
Experimental Flight Test Pilot School. As planned, at least
four of these first students would become Aerospace Research
Pilot Course instructors.

Lack.of spécial training equipment for the Aerospace
Research Pilot Course was not so easily overcome. The best that
could be done for the first class beginning on 5 June and the
one class:ofAsix to eighf students per year thereafter until

1

especially configured aircraft and simulators became availlable
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was to coordinate with other agencies for rental use of their
facilities. Arrangements were completed with the University of
Michigan for a short course in flight mechanics of space and re-
entry vehicles, the Ames Laboratory of NASA at Moffett Field
would provide some flight control simulator training, Chance-
Vought in Dallas provided use of thelr space simulator, and the
Aeronautical Systems Division would demonstrate stress testing
techniques and conduct a course in management and instrumenta-
tion. <0

Obviously these were only interlim measures to take up the
slack until more permanent action could be taken. Considerable
reliance will be placed in use of the F-104 particularly in the
early years of the advanced course. (It had been found during
the training of pilots for X=«15 flights that an F-104 in a "dirzy”
configuration--landing from altitude with landing gear extended,
speed brakes down, and drag chute out to 1increase aerodynamic
drag--was a close simulation of the X-15 during its unpowered
portion of flight). But 1t would take at least a year or two
before F-104's could be configured to school reguirements
(rocket engin; and ballistic control augmentation). The same
was true of F-106 for variable sfability and for variable 1lift/
drag.

To satisfy long range these and cther requirements of the
new course the school prepared an Engineering Service ProJect21
which was approved by AFSC with a 4B priority on 30 November

1961.22 That approbation authorlzed procurement of needed
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simulators and modifications:'to aircraft within AFFTC and AFSC
resources. But neither simulators nor aircraft modifications
would come easy. It would take maximum effort combined with skill
and command backing to procure simulators--some not even on the
drawing board.23 The same could be said of aircraft modifications
required to configure late model alrplanes into the varilable

24 The cost

stability types needed for space pilot tralning.
would be high, but simulating the hostile environment of outer
space in an atmospheric environment was the only feasible means
by which the Aerospace Research Pilot Course graduate could be-
come an authority in every field related to his vehicle and space.

Commandant and Faculty25

Lieutenant Colonel Robert M. Howe continued as commandant of
the school through 31 December. Major Robert S uchanan was his
special assistant for Aerospace Training pending departure of
Ma jor Thomas U. McElmurry when he would become Chief of the
Aerospace Research Pilot Division, Major Jones P. Seigler was
his Chief for the Experimental Test Pilot Division, and Major
Arthur Tbﬁosian was his Aeréspace Engineer. Captain Edward G.
Givens Jr:, was also a special assistant to the commandant
following his return on 1l4 October from 18 months temporary duty
exchange tour at Point Mugu with the U. S. Navy. Captaig Philip
E. Neale Jr., was Chilef of the Support Division, and Mr. Willilam
G. Schweikhard was the commandant's Aero Research Englneer.

Other members of the faculty were Captain Thomas P. Stafford,
Chief:of.the Perfbrmance Branch, Captain John H. Ludwig, Chief of

the Stabillity Branch, and instructors Major Frank Borman, Captain
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Neil R. Garland, and Captain Francis G. Neubeck. School

administrative officer was Second Lieutenant Edward K. Mann.

Assigned personnel by month follows:

JUL AUG SER ocr Nov DEC
Officers Bl 12 12 13 it 13
Airmen 5 4 4 4 5 6
Civilians 3 3 3 4 i M
Students 18 16 16 16 16 16

Later in this chapter the reader will note that 12 students grad-
uated on 18 August, 16 students were enrolled in a class which
began 28 August, and five personnel were participating in Class

#1 of the Aerospace Research Pilot Course. Since those officers
in the latter class were all fqom the AFFTC, they are not shown as
students. The one student over the 12 enrolled in July and until
18 August indicates that one of the students for the 28 August
class reported in to the AFFTC early.

Operating Expenses

Implementation of AFM 66-1 at Edwards AFB resulted in trans-
fer of three“fudbtions--technical inspection, aircraft maintenance,
and supply--from thé school to .the 6515th Maintenance Group in
Janua:y 1961. Along with transfer of the functions the school
lﬁst 24 airmen and 52 civilian spéces which had mannéd these
activities. ' This reduction in activity coupled with a decline
aLn eﬁrollments reflected 1in the Jﬁly through December operating

26

account. Funds expended came to $164,000°" or one-half as much

as any like period. During that time, 12 etudents graduated, 16

ALV P N,





new students enrolled, a special class was conducted for five
members of the AFFTC, and considerable planning and preparation
went into establishing a capability to implement the new Aero-
space Research Pilot Course.

School Aircraft and Flying Hours

With the school effort directed towards modernizing its
curriculum, it was only natural that some attention would be
devoted to updating its primary training tocl, the airplane.
School aircraft inventory on 30 June 1961 consisted of three
B-57's, one F-86, five T-28's, two F-104's, six T-33's, and one
TF-102 or 18 aircraft.2! Only 15 would remain by 31 December
.and the five T-28's would be disposed of soon thereafter.

First to go was F-86F USAF S/N 52-4349, the last of the
F-86's, to storage at David Monthan AFB on 10 July. Next was
T-33A USAF S/N 51-8954 removed from use in July and released
to Reclamation on 1 September. TF-102A USAF S/N 54-1353 went
on the disabled list 27 July after damage and was awaiting
disposition._ And T-33A USAF 8/N 53-5541 was released to
Reclamation on 31 October Against these losses, the school
picked up F-104A USAF S/N 56 756 on 27 September from the Air
Proying Ground Center.?8

Hours flown per month were'29

JuL 'ﬁ AUG SEP ocT Nov DEC

287: 30 | 320:05  383:00  507:35  349:00  218:05

“at

1

7

et o -
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Experimental Test Pilot Course Enrcllment:z

Class 61-C began on 28 August 1961 with the following
students: USAF Captains Charleé S. Aldrich, Roy S. Dickey, Joe
H. Engle, Alvinus P. Johnson, William D. leng, Frank E. Liethen
Jr., James N. McClelland, Robert H. McIntosh, James A. Minish,
Edmond R. Ringman, and John N, Sexton. Also, from the Royal
Canadian Air Force Flight Lieutenants Denis N. Balley and Clive
P. ILoubser, from the Itaiian Alr Force Captains Lulgili P. Barbero
and Glorglo Santuccil, and from the Royai Swedish Air Force First
Lieutenant Lars E. Johansson.

Experimental Test Pllot Course Graduates

Class 61-A which began on 3 January 1961 graduated 12
students 18 August y}th Coloﬁel.Charles E. Yeager presenting
diplomas and awards. Mr. Thomas E. Edmonds of The Boeing
Company recelved the A. B. Honts Award as the outstanding
student and the H. M. Ekeren Award for exceptional flying
ability. USAF Major Arthur Torosian received the Empire Test
Pilot School academic achievement Award.

Graduat%s were assigned as follows: MaJor Torosian,
Captain Robeét L. Baldwin, and Captain William H. Lawton Jr.,
to the AFFTC; Captaln George M. Knutkowskl to the Military
Alr Transport Service; Captalin Robert L. Reagan to the Ailr
Proving Grouhd Center; Captalns George M. Simpson and David D.
Young to Air Defense Command; and First Lieutenant Peter W.
Odger to KirIF§rce Iogistics Command. Thomas E. Edmonds returned

to The Boelng Company, Captain Mitsuru Asal went back to the
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Japanese Air Ferce, First Lieutenant Antonius P. Ckkerman
Journeyed back %o the Netherlands, and First Lieutenant
Ednund E. Schultz returned to the German Air Force.

Aerospace Research Pilot Course Graduates

Class #1 of the Aerospace Research Pilsot Course graduated
five students cn 15 December 1261 to inaugurate a r.ew breed of
test pllot--aerospace vehicle test pilot. This class began on
5 June primarily as instructor orientation and tc develop a
curriculum.

Initially it was scheduled tc includes four instructors of
the Experimental Test Pilot Course, Majcrz Thomas U. McElmurry,
Frank Borman, and Robert S. Buchanar, Mr. W2lliam 3. Schweikhard,
and one AFFTC test pllict, Captaln James A. M:Divitt, However,

Ma jor Buchanan was unabie to Joln the class wicil 19 September.
Addressing this historic group upon graduation was Major

General Russell L. Waldron, Asslstant DCS/Zersonnel, Headguarters
USAF. Congratulatory messages were recelved from Vice fresident
Lyndon B. Johnson in his capacity as Chalrman of the Naticnal
Aeronautic% and Space Counéil, Eugene M. Zuckert, Secretary of
the Air Fcree, General Curtls E. Ie=May, IJSAF Chief c¢f Staff,
- General BLP ard A. Schriever, AFSC Commander, and Brigadier
General T. C. Bedwell Jr.,, Commander cf the Aercspace Medical

Division (AFSC).

Since the Aerospace Research Piln¢ Course was a first of
-1ts kind, instructers and students vere une and the same--they
'taught each other from extensive research cf spezific areas,

guest lecturers were invited to speak at the school, and fileld
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trips were taken to appropriate facilities for special train-
ing and use of simulators. Major Borman, Major Buchanan, and
Mr. Schwelkhard remalned at the school after graduation as
instructors for the future Aerospace Research Pilot Courses.
Major McElmurry was scheduled to attend the Armed Forces Staff
College, and Captain McDivitt returned to the Flight Test
Operations Division, Directorate of Flight Test at the AFFﬂC.BO

et
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_ Chapter 3

USAF Aerospace Research Pilot Scacol

There was no change ln ’th"é“ﬂaaioa ‘of the USAP Aerospace Research Pilot
gchool (ARFS) from that which was stated in the previous historical report
(page 90); and there was no chﬁhge in the requirements of the organizations
rgsponsiblo for the scliaol's operations. Headquarters United States Alr

Yorce continued to 'Ieshtafblish the school's policies; Headquarters Air PForce

Systems (fomand ‘continued to supervise the bperation. and Headquarters Air

Porce Flight 'I‘tht :Ceater coﬁtinlued to -ﬁe responsible for tne operation of
the school. :

Changes in the school's ofmllntilm. ‘and in the commnd section wvere,
novever, irmplemented during this reporting period. The school's cormendant,
Colonel Charles E. Yeager, vas transferred to Clark Air Base, Philippines,
11 July 1966 and his nunoeuor‘vu Colonel Robert S. Buchanan. The deputy
| 1 cormandant of ARPS Lt 001on¢1 Auatin A. Mian. was transferred to the
| opeutlons Divfslm of the Picn- and Bequiremts Ofﬁce. 11 Jn.l,( and his
: phce vu ta.ﬁbn ‘)y L't CQfloa G‘orﬁg D. ﬁen&ﬁx. One month prior to the end
£ of thia period Qolonel Emgone P. Deatrick Jr., nplsced Colonel Buchanan as

a'b'\

‘ ‘l‘he nev organ.izatlor’x’"ﬁur uﬁe‘ prbvldad for tour diviliona. Acc.duiel, g

’bnnches 1n¢1uded,'!xperimcntd ‘I'ett Pilot lcrosp&co Buowch "Pnot -.nd MOL

- ()hnned Drbiting hboratory} ﬂw three ﬁranc‘:ea of the Opergtiong Division

~ PRI g W SRR KRG
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vere; 'Expirlmtd,"hst';Puqt:, Aercapace Research Pilot, and ‘Sghodnling and
Records. Y‘o'r. t.he Binul;ti‘cnwm'v:l'don t& three brnrfcheq ve-u;. Alrcraft,

¢pace and Engineering. The organisaticnal changes became effective 11 July
1966}» ‘ -?:éwq T PR :

The program of updating tecboical facilities and capabilities for the
scool continued through FY 1967, end it appesred that some of the “"active
tasks” as they vere called, wvould be around for some time. This progran vas
. covered by Project Directive 6?-3?! and vas assigned line iteg code 5273.

As of the elose of this reporting period, there vere nine active tasks,
1ncluding:2 : N N

l. ©5tatic Space Plight Simulator

2. NP-10k vith Rocket Engine and Ballistic Control
3. Variable Stability P-106R

L. Space Trainer Study

S. FP-10% Zoom Modificetion o

6. P-10k side-Stick Controller Modification

7. V/STOL Pilot Traiping

8. Lifting Body Trainers

9. .T-38 Variable Muics Tn.tnor

There vas some action in most. of these tusks during FY 1967; the high-

~lights of such actions vill b_e recounted in the mumerical sequence of tke

above listing. 2 ww 4 A TR

'-v o~ oY Lk o . w A

nv.- '1'-27 B‘pc.ce msm. stmhzor m cceaptad prior to thia reportina

period exeept tbr tha muim Ef&ctbf’rojector (MEP). The MEP was received

.i_"md lnﬂ'-alled dnr!.ng Soptmber 1966 howenr tblre m troublo vith the
: .a-plv.; During June 1961. tha l’a.rrnnd Opt.lcnl Compazq. Inc., sub:nitt.ed e
,gopoul to carmt tbo displn.v Prior to 30 J‘une 1967," toe Procurennt

4 otrice vas negotiuting e ccntrsct for t.his “work using FY 196‘! funds. A
: -u&ntenance coutract for the 1»27 vas nerotiated for o, tvo-you' period

s Ao e

'-'mmnmg 1 July 1067. s





9k

Tvo lr—lohA um-m wro la the ‘Wocket Fngine and Bdliotic Control
Task, the serial ausbers vere ST-760 and 5T-767." Folloving a functional
check flight, aircrm 760 vu rcleued for tlight the Clua $ 1 4 nodifica-
t!on 0 reduce mcaptibility ta contmination vas completed but the rocket
 engine had not been g-vund fire¢ for an acceptanbe check. During June 1967,
" the alreraft vas dovn for insti\&ﬁiatioh cdib;'ation and vas ex;e.cted to be
returned to in-cosmfasfon ststus by early July.

Mrchff 76;! aueeéalmi_\v calpietod ground and {n-flight checks of the
ebu:m.uoa_s@eepubméy" modifiestion. One lov altitule zoom flight
for a’i:oekﬁi?'. pféstﬁri:ation‘ chi;ck vu“noé;:, also one normal zoom flight.
The aircraft vas out.ot commissfon the last few days of June but vas expected
to resume flights 3 July 1967. ;

The tvo air’cém being modified for variable stability traimers vere
7-106Bs, lerial pumbers 52—2519 lpﬁ 52-2529. A'prokr'éaa‘ reviev meeting wvas

- held at the Martln Compuw Baltinon Huylnnd -during June vith ARPS and

San Antonio Alr hhteﬂd ﬁ%c‘(. O ") npmentctivee uttending. m: pro—

e | .'swa vas on lchedule nnd onmn ‘funding of the progrom vas approved by SAAMA.

A qua.litative operatlonn.l requirmnts (QO.‘R) for a tpaee trainer similar
: to the x-15 vu eltablihhed in 1961. '!'hin requlment. vas atill ‘at” Bcnd—
: qunrters USA! for 1t;!ﬁng ¥ Eredie W L A

t& 24 LA.'

“For the’ r-mh Zoom xoamco.uoa aumomciamm. ‘vi{"i;s‘.bu.m
b0 de-modify the schosl's 7-10MAs and 2 tastall 7. O. 913 on the 7-iohcs.
_:'tclus II -odiﬁestions to ‘Install test’ in-tmnt.tion vu Seina leem’uohcd ;

o oncnrrent)y »
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The P-104 Side—Stick Controller Modification objective wvas to develop
and cvdunt.o‘ side-stick for the school and provide _a.tndent‘ training. A
request for proposals (RFP) wvas released to eight companies T June 1967.
The proposals vere due to be received $ July 3796'( vith a contract expected
to be avarded late in August.: S

A nev contract for the side-stick controller vas made necessary wvien
the Douglas Alreraft Company defazlted, during May 1967, on a eontract
previously awarded for this sedificatiocam.

. : -  A program change plan (PCP) for a V/STOL trainer vas approved by Head-
& ’ -, quarters AF3SC during the last half of FY 1766 and forvarded to Headquarters
» WAF. USAP indicated the requiremeat of ARPS might be associated vith the

rlight Dyneaics labarstory requirement for e research vehiecle to supoort
the Lab's program. A representative of the school was investigating that
g possibility vhile at Wright-Pstterson APB, Chio, during the week of 26

e | : o % .

3 b -,',*«a

The ouJecun’ R requiruent for liﬁing body trainers wvas to

‘ <pmvide c:pcrlence to ARPE mamt- in liﬁ.ing body vehic.les. It was pro-

4»!..

u

posed t.hat tvo tnbm bo mvided ARPS tor this pnrpoae. The QOR vas

x4

: maimd to Hedcm Ach a;n-xu N-v 1965 n support of this task.
a8 v.rmu aubm:y !'ntm vas muma by ARFS to provide studest

J .p.J "' 5 x

o .ﬂotiﬂi“ on hOV '!rhblt Milit)‘ and ccntrol pmuten omet vehicle

'_"___-ggwromnce end cmtrollability. Durinz Xovember 1966, a purchase request

s mb-:ltted to hm COrneu uboratory undertake a study or the 1‘-38 ror
.. LR Ld dors BT
e

.g.. purpose or providing a syste- deoeription. - The te.rget _tor a BIP (request

£

'“.“»:Ipr propoaa.l) vas Ausust 1958 A %

x .

o‘f-
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The purpose of these itasks, or requirements, vas to p:ovide the ARPS
vith equipment fﬁr the training ot research teut pilotl to meet the needs
of the Air Force. In other vords to be sble to match the pilots with
aivances being nd. in ump‘co vchicloa. :

ThelfRPS hed & totnl o! h3 Jaircraft aasigned 8s of 1 August 196€ (the
isventory date nearest the beginning of PY 1967), and k2 u;;;r;rt vere
ﬁssi;ned ;s of 30'Juﬁn 1367. Aﬁhile the quantity of aircraft was only one
less as of 30 June 1967, thers vas a considerable d{fference in tie aission,
designation and series of the alrcraft assigned 30 June. One alrcraft, en
P-10hA, serisl nungeé‘SG-fSéf ;as lost when it erashed 22 September 1966.

The following lisf of aircraft shows the mission, designation, series and

serial oumbers for all vehicles assigned eas of 1 August 1966:h

M/D/S Serial Numbers : Totel
Hb-STE 55-h258, 55-8263, 55-h26T 3
NP-10JA = 53-2k22 . . 1
JF-10bA _ 56-T50, 56-752, 56-759, 56-826 )
F-10hA 56‘75~.| 56"758..' 56“166 e 3
NP-10kA 56-760 : o 1
" F-10kB . 56-3722, 5T7-1301" 2
JP-104B 57-130h, 5T-1307 2
~ P-10MD  57-1319, 57-13330%e .2
_ BP-106B . 5T-2507, 57-5729 | FEae
OH-13E = . 51-13793, 51-13809, 51- 138!:1 3
JT-33A ;: %urles. 52-9846, 53-5099, 55-b378, 5T-5b9, 57-56T,
Lol 5T : 7
T-33A . .53-8101, 56-3663. 56-367h 56-3675, 57-609 e A T 5
JT-38A 56-5101, 59-150k," 59-1595. 59-1596 59-1597. it -
-, 63~813%, 63-8135 ki S K
'1‘-38A . 61-808 % “‘., : 1
- liltcd as an l?-lOkA in June 67 ;
~ lost 22 Bep 66 Bl £ . e
i 1inted as an l?-thD 1n June 67 g s o 5 o

¢ "'x_ Iy v _"'~ o
b TN - T X






Folloving is the ARPS a.lrenrt inventory for 30 June 1967

u@(s smn mr O S e s 7 Potal
NP-101A 53-2&32 5lie B8R, Sevid 1
JP-10ka  56-750, S6-T52, 56-8% 56~75h 56-759 5
NF-10kA - 56-756, 56-T760 - 2
- F-104C -56-912, 56—915 56-919. 56-922 57 930, 56-933,

o 56-936 ¥ T
F-104D  57-1319, 57-1320, 57 1321 57-1329 ST-1327 5
JP-10kD . 57~1333 1
¥P-106B  h7-2519, 57-5729 2
OH-13E ~ - 51-13793, 51-13809, 51-138h1 -~ 3
" JT-33A 52-9h25, 52-98k6, $3-5099, 55-k378, 56—3633.

57-5k9, 57-567, 57-751 8

T-334 53-5101 | 1
JT-38A 58-1195, 39-159%, 59~159's 59-1596 59-1597.

63-813& 63-8135 = 7

Hours flom by ARPS students and §nstructors for truning durix{z FY 1967 -'

:ﬁu.l_éd_g_”h,/thu ﬂgure is alightly in excess of the 9,549 hours reported
by the Aircraft uloeations Branch of the Plans and Requirements Office.
8 Using the ARPS reportcd nnber of ming hours for training, the percentage
J 1’ “of hours uled ns 9& 12 per een! of the 10 193 hours allocsted. The bours,

\

""'b, quu'ters, roported by ARPS me thosa 'reported o Aircn!t Aloestioas

: ARPS Roports P avr 7 b 2"393 e TS 2,223 -7 w2 286 - . ¢ 2,592
,;/c Allocations chort 2, hox 2,193 2, 362 © 2,593
& -3 ' S 5\5, A T % B o SECEE o ‘;:’ 2

‘rbere vaa no change in the Aﬂm tkalning cnrricul\m during thil period,

tasd pee ST AS'Q % ‘/L' S an- e lu,,,‘_ i

'wcnr glider tnlning vu ;pproved in J’une 1967. md vill bo sddzd to the

udning, g ‘ s

""l ¥ 1 \ N ‘f‘é‘ i 55&"";‘ § ‘:lert,q.r\.'- ;..—;-.- Sl : :." OV S l a
g A fomr ARPB s:r\dute and echool hstrnctor. end nnother nstructor
SRE 0 L Ry TR r,ﬁﬂhé =R J
¢ur1ng a pm of thia reporting period, wn ulled. 1n uparntc drcraft :

=7 3 -(— B Al (‘x..:,«.'_‘ w= .w"f“_k‘

1 ucidcnts during tha tii-:t mr of I'! 1961 Dh,jor Pnnk x. Liothen. sradute
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vith ARPS Class 61-C, was killed while performing maneuvers (vhile in
training) vith the USAP Aerial Demcastration Squadroa (Thxméerbirds )
12 Octodber 1966 near Hellis AIB, llevndc. Major David A. Tittle, an

instructor at ARPS vas k:llled in the cmh of the Ryan XV- 5 experimental
V/STOL aircraft S Octohor 1966 .t id\u.rdu m. B ‘
FEhYa K

Commrenting on the death ot IllJor Tittlc on the floor of the United

States Senate, SQutor Hovard Vﬁ c-.mog/br Nevada, made the folloving

e, . T

My Presddent, yesteaday, 4im the erash o a vertieal Lake-0§4
alaenadt durning e test {Light at the U. S. Ain Fonce Flight Test
Center at Edmxads Aix Foace Base, Calif., the Nation Losl a fine
ofbicer and a greaf Lest pilot, and 1 Lossl a good {rienmd. Magfon
David H. Tiltle was a giffed imslructor atl the aerospace test
plod school at Edaards AR Forae Base, where so mny of our
asfaonants have Sained. It was there only a few months age
that 1 mnupuzd in simleting discussions with Mafor Tittle
on the avrodymamic characterisdtics of modean high penforsance
QiRCAZEL and the paoblems that yel need Lo be Aesolved. 1L aas
there that Mafon Tittle and 1 fLlew Logethex.

Major Tittle was a mesdern of Lthat small, elifr, (Aaleandly
0§ experimental test pllots who are so dedicated fo their

hazardous work.. 1¢ i beeaase of the calcnlaled
Aiska taken over the years by courageous men Like Mafor Tittle
that cur Natiom:&is pre-eminent 4iu aervospace achievomals,

1 extend my heartfell sgmpethy Lo Major Tittle's fomily and
falends at thein greal Loss, and 1 share in Thedr 80AAW.

A l.iot.hen-‘fittlo Avard, to be given to the outstending graduste of

nch elm. wvas erccm, thh uud. replaeed the A. B. Honts Averd. The .

. ¥

tint ctudent to moive the uotba-‘rituo Ava.rd vas c‘ptdn David H.
uun.- of Class 66-4. . ‘.-c;‘éu

- Class 66-B bogl.n tra.tni.ng .3 An‘ut 1966 there vere 18 students in-

'Y.'ﬁ

:n cludinz rive vho vere to conplm mly Mc I of the course. Of the 13

' : ', nndent.a scheduled to eo-pleto tha entirv couru 11 vere Air iorce officers,
a4 0y - o ‘,‘“‘s r‘s."‘ e «a"-

et o |

: ‘ i“: ‘ > e ks / 2






and there wvas one Navy and one Marine officer. Names of all class menbers

at tLe start of tho course are lhcnm belovw, an utrish 1nd1catos those

receiving only Phue I trainingx '

Captain
%fiecutenant
Captain
®Captain
Captain
Major
My
Captain
Captain
MaJjor
Captain
Captain
*Mr
Lieutenant
SFlight Lt
Captain
Ceptain
Ceaptain

James A. Abrabamson

Jan I. Andersem, Svwedish Air Force

Robert L. Chastaipn

John W. Dettmey, USAP

Michael D. Hall

Rodert T. Herres

Ronald S. Hersh, Pederal Aviation Administraticn
Oleg R. Komarnitsky

Robert H. Lawrence Jr.

Stanley P. Lewis, U. S. Marine Ccrps

George P. Lynch Jr.

Eldred D. Markl

Donald A. Moor, Pederal Aviation Administration
William R. Needbsan:, U. S. Havy

Lecnard E. Novakoweki, Royal Canadian Air Porce
Damald H. Petersoc

Joseph P. Waters

Ronald V. Yntes

Two studeats wbo entered trdning vif.h Clua 66-A 3 January 196€, eom-

pleted Phase I of tho course 12 Angnst 1966; they were Captair Napolecne

Bragagnolo of thse Italim Alr 'orée, and My Preidrick Soos of Gerwany.

Clus £5-C vu gnduud 2 Scmlbor 1966. the atudcnts included one from

t

the U. S. Karine COrpc. one frou the U S Nu.vy, and 10 fraoz the U. S. Alr

Porce. Zhe A. B. chts Avard vas present.ed to Captain Norman K. Dyson as

the outstmd.lng atudent.

Congrassm George P, Miller of the Bth Congressional

% Diatrict ot Californio, vas thc suest aponhr for the occasion.

Class members sraduted inclmdl S Eatie a1
] FHE
Captoin ot Thoms Jo Davey iy
© Captain = i-‘Norman K. Dysom . = iis wu- enmisgs’
! Captain Jordon E. Formell s
B MaJor Varvick W. Glasgov
Ceptain Jares F. leye
Lt Camdr ' ' Lercy B. Keely, U. 6. Navy

»9

Puchaddd
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Captain 18 Marren J. Kerzon
Captain “"Donald J. Xutyna
Captain Robert P. Overmeyer, U. S. Marine Corps
Captain James A. Rider
% Captain Thomas H. Smith
Captaln James T. Strader

Clase 66-A vas ag-ruduated 12 January 196‘[: vith General Bernard A.
Sehriever (USAP Bet._i:fed) as the p&st speake'x;. Captain David H. Williams
received the Liethen-Tittle Awm (rirst time presented) as the outstanding

student. There Vere tvo U. S."l’nvy officers and 11 Alr Force officers

graduated: c

Lieutenant _ William R. Casey, U. 5. Navy
Captain George Goodwin
Captain Alan B. Hale
Captain James H. Havey Jr.
- Kajor Janes F. Bumphries
Captaln Dobald E. Madonne
Captain Kenpeth J. Kason
Lieutenant Cary R. Mau, U. 8, Navy

# Captain Rq E. Palmer Jr.

4 Captain James M. Rhodes Jr.

: Captain . ‘Claude H. Segrest
Captain ™ =~ Larry G. Van Pelt .
Captain ‘ Dovid B.Willimns Jr.

(NOTE: pilctures of gradustes of numbered ARPS classes will be found
in the photogrsph anmex, back of this volume.)

The second . MOL (Kannoaﬁ!“b'nin‘g hbofrctory) class began training 2
R

: iu.uu'y 1967. pembers Mcludcﬁ:

o8 ‘Captaln © " faral-J. nobto‘ ' a’“qﬂ/}d

Captain - Rodert L. Crippen
Captain ™~ ‘" Charles 0. ﬁ,ﬁim’ /
L. Majaor -,nm W, Eartsfield Jr. ;
".,-'f“f'" Captnin “Robert 7. Oversyer

frdning by thc unbrl of this ueond MOL class vas em;gted 5 May _1967.
'ﬁ'_. gun 67—A. uith 22 mbm. bo;ln trdnhg [ hhmr' 1967. four of the
“ ..‘unm nn nmn.d toa_- m].y Mo I of t.ho eonrn (hdiett.ed by an '
mrhk). or thc m.inhg 1& mn. ‘two were ofﬁcers of the U. 5. Navy -
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snd 16 vere officers of the United States Air Porce._ The 22-nember class

Szericn

vas cooprised of:

Captain Edvard R. Bracken
Captain ~ Olin H. Bradley
Captein” ~ “ - Joseph C. Carling
My William B. Davis Jr., Pederal Aviation Admin
‘Lieutenant °  Stuart J. Pitrell, U. S. Navy
Captain David H. Groark
* < Captain Richard E. Johns
Captain David A. Kerzie o
‘Captain ““* Qeorge E. Luck
Captain Edward D. HeDowell
Lieutenant * Ronald ¥. McKeown, U. S. Navy
Captain  Righard H. McManigell
Captain “* “* James R. Milner
Captain Jay K. Mitchell
Captain Cecil W. Powell
r Stuart M. Present, Federal Aviation Administration
Captain Leslie J. Prichard
®Ceptain Dieter Stephan, German Air Force
Major Clarence E. Strodel
Captain Joun E. Taylor
Captain William E. Unsderfer
®Flight Lt " Bertrend J. Wormworth, RCAF

Those entered for oaly Phese I of Class 66-B completed training 10 Mareh

. 196T; these individuals vere indicated {n the previous listing of Class 66-B

- page 99.
: During FY i967, ARPS reported four officers were reassigned PCS to SEA,
* and one airman vas 1n SEA on a temporary duty essignment. At the beginning
of FY 1967, personnel assigned to the school {ncluded 28 officers, 5 airmen,
: 5c1v111AAxLEdi 27 students. By 30 June:1967.'tﬁerejuerefé1jofricnrs. 10

Hﬂmn, S:Eiﬁuws. ‘and 35 students.” - ‘
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USAP Acmspwe Research Pilot School

Alr Porce Regulation $3-19, dated 'l May 1963, placed the responsibility
for "the operation and supervision of the USAF Aerospace Research Pilot
school in accordance with policies established by Hendqul.rtvers USA?" with
tnoe commander of the Air Porce Systems Command. The naponsibility for the
operation of the School was then delegated to the commarder of the Air ?orce-

Flight Test Cen‘lzer.1

The mission of the sehool vis:z

The USAP Aerospace Research Pilot School trains selected officers
to monitor or perform flight teats of researeh, experimental of
research, experimental or productiocn type aercspace vehicles. These
tests are made to determine flight charascteristices performance,
stability, and functicazal utility, and to obtain technical informatior
on serviceability and functioning of installed equipmert and compopent
parts.

o
b

*
According to the rognlntion. to bocone a atudent it vas necessary to

possess a bachelor degrce in en;ineering, (Y phylicnl sclence, or mathe-

setics ~- be eervins on active duty u a pilot in flyiog status in the

. grade of naJor or bolw. l&pph bofdl;! hil 32ﬁ M.rt.hduy and be avdlnh].e

‘0 Ontel' the coune b.rw:‘ hi’ 3” u!'s u"‘ 2t :' "3

v !

A

uso to han a ninlm ot 500 hours as puot or instructor pilot in

() Jet or turbdprop ‘oonbor or hﬁnqm:t. alreraft (pilot time —st be as

. pnot 1n commd bt tho umm)f" (b) Bnpenonic righter or tnining
5

]

nircnrt (c) Helieoptors. br fd) u eoubinnuon of .ny of t.hn sbon.
Tnining \ras not lin.ttod to officers of the Un!tcd Stdtn Mr 'l'orcc,

for the change to Am 53-19 ttlicd "Appliccht- Other than Air Yorce ofﬂccn

33t s e Al 3 (S

VIEE iR v s ]
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gust submit cppl_icatious to HQ UBAPF (AFH3T), WASH D C 20330, with oane copy
to AFPTC Edwerds, AFB, California ATTN: UGAF Mrospasve Research Pilot
School. "

Duriocg the period of this report the School's commandant was Lt. Colonel
Zugepe P, Deatrick Jrl., vho assumed toe poai;ipn._l June 1967, he was
prcmoted to Colonel 20 Octoter. Colonel Dentric-k was assisted by a deputy
comrandant, Lt. Cclonel George D. Hendrix, and an executivs officer, Captain
Normau L. Fields, 1o the operation of the School and {ts four divisions;
Acadepndcs, Flignt Operations, Simulatiop. and Training, Researcli and
Development.

Once class of 11 Air Porce officers, one U. 8. Marine Corps officer
and one U. S. Navy officer, vas graduated 24 July; this was kncwvn as Class

nf-3. Members of the class included (cless picture in photograph annex):

Major Jaxes A. Abramson
Major s Robert L. Chastain
Captain Michgel D. lall

Lt. Colonel Robert T. Herres
Captain Oleg R. Komarnitsky
Major Robert H. Lawrence Jr.
Mejor Stanley P. Lawis (USMC)
Major George P. Lynch Jr.
Captain Eldred D." Merkl
lieutenant Hiniau R. Needham (USKN)
“Major Daopald H. Peterson
Major Joseph P. Waters
C‘pta.in '_ Bona],d W, Yates

maeral Jmes rcrgnlon. co_nder? Air Porco Syat.cu Commmnd, vas the

L

,guest. spe-.ker ror the g-ldution exercisea, md the honor graduate, Captain

Hcrkl, ves presented tbe Llethen-'l'ittle Avard.

BErRe 5 S G

Class 67-A wss Ln tnining durlnp the period of tnil report.. end tvo

civilian students' ‘and two students from allied natioos completed Phase I

e % S -
R o
AR T N





of the course and vere graduated B Beptember., The four graduates included

Messrs., Williem B. Davis Jr, and Stuart M. Present, Captain Dieter Stepha:

ot {ENE Casmii Aifkio}cé;'ﬂnd Flight Lieutenant Bertrand J. Wormvorth of
the Royal Canadian Mr “P?'orge.' ":

Twenty-three atudcnu bosan trainln'g 1 Anguxt a8 memders of Class 67-E
The class was couprhod of tnroe civilians, one officer of the Germn Air
Force, onn.U.;,S._ Innws._qfrgpf_r! and one officer of the U. S. Marine Corps,

and 18 Air Porce officers, as shovn below:

Mr. Donald D. Alexander (FAA)
Captain Harold W. Blot (USHC)
Captain - ... = Michael A. Clarke .
Mr. "7 " 7 Wolfgacg Diegnar (Germany)
Major g . Alan M. Edwards
Captain - Larry D. Fortoer
Captsain Gary A. Hailals
Captain Bruce J. hHinds Jr. v
Mr. Lavrence A. Herroc (FAA)
Captain Jerry N. Hoblit
Major Rasywond L. Joues
Captein George W. Larsou Jr.
Captain Robert H. Lilac
- Capteln - John M. Loh v
Major . . Wolfram Lueders (GAP)
Captein George H. Lyddane
Captain - Thomas P. McAtee
MaJor ; Frederick R. Nordin
: 3 Captl.in v _Fred E. Porter 1II
r “ 7 Captaln ‘&3"5:' # % “"Byron V. Toeurer
" y.. .. Ceptain. r 1 Dean F. Vikan
s, Captain . = Edvin K. Whiting
Lt. Com-nder - . William P. Zirbel (USH)

Capta:ln Hinda vas te:poruily grovmded 15 Augun. for medical reascas

] wd elininated rrOm mug GT-B. and vas held onr for thc next clua. 68-2

,c;ptdn Vhlf-ins vas g’rﬁnmtly groundod for mdica.l nucn.» and eliminate

= fror. the clus 18 Auguﬁ ‘he was lat.er usigned to tm Bue Procurement

-
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The th Mnnned Orbital Luborat Class b ttdnin
‘he)( S T (oA N ory) *% -':8 QL 83_
October. Tbere vcn rour Air Porce officers enrolled; all were graduates
dog - B .

of Class 66-B. They vere:

Major '~ James A. Abramscn

Lt Colonel Robert T.:Herres

“Major ; Robert H. Lawvrence Jr.
Major Donald H,.-Peterson

Major Lavrence vas killed in an F-10k grash vhile performing a training
R, o ~—— = ——

mission 8 Decenbor. ll‘ig Mfmtor; Major Harvey J. Royer, chief of the

Operations Divisioam, ‘v,uatia,}und and excused from flying. (see page b1,
Chapter 1.)

The Aerospo.ce> ‘Reu_mh P;.iot School (ARPS) had an inventory of b3 air-
eraft at the close‘v of_thic reporting period. The type, model and quantity

¢f each are shown bclov:s

. MM uantity
Mo, o - SRR 10
£ T_w . 3 o ] t l 3 T
= B=-5TE ‘ : ¥ o 3
s o S i 3
~W-108A 2o san 5
,“lo‘c 3 "?, e R 02 : 8 F
!‘-IOBD ST 7
¥ S A ;. o ST R ¥
mins hou.n fcr M type ud nodel aireraft for tru.ning purposes
e ming t.he tix nqthl vcrcx" | : : s
: EABRnC ol Cudeat  Enl s TESSR e s
'.)’:\ : wnin‘ e A& -
~ mm _,. Pliner v v o
b 87066 e Frt e g
3 S
361
26) :
o A rm ;
R s ,298 ;
. B
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8ix trdnhxg dnviut \'erc mnud Mﬁg thin perlod; the device,

kours of trdn!ng IMM M nﬁer of training bours used are showva: 8

Sltas | 53 oy g % B
Trsinlng Device o Lgte s HES Beh-duhd Hours Used
St A T 11!\“ ¥ -
Static Spa.co Binlbtor v Zers 660 660
Static Aircrart Simla.tor‘ 100 125
T-27 Space 3immlator = oudmds weo 0 6% ¢ s 662
Reaction Control Traiaer 25 25
TR-10 Analog Computer -0 .4 @ i 100 . 100
TR-48 Annlog Caomputer 160 250
. PUREL O S Surileh JPTS G T S £ e wT i e—
' rot.nla , 1 597 1 712
4 QBRI RE - i —;;.,;Jx Edia ey 2 byl MG o
ARPS students receivnd the rcquircd nunber of ﬂylng honra as vell as
v £ Tl f.L; TR "-7.,4;« AZ,J 5 -
L tipe I8 r.he mioun tnining dcvices. 'l‘he Zoon Progrem for Clan 6T-A ves
wIEg e LR Hi s S e TR R
zost eftect.ivo. and ninteumce received mgh praise for 1t.s efrort.a vhich
F M,f Y c ¢
- peruitted the program to be completed on scnhedule vith a minimun number of
. lboﬂl.g
The start of tais rvport!.n; period vas also tbe beginning of & nev Pliscal
—vl, J';,. S L =
!ear (FY), and t.h. ARPS dtad not  receive word ugarding tneir submitted budget
.stiuto ror 124 1968. Hord vas recoivad bovewr. thst the Scnool vas to
: apemte ot a ninimm enentisl requiremt basis onl_( During August 1t i
s e lea.med, unofﬂcluly, that no limif‘ieant cuts hgd been mde in the
‘34 5 Jo it ¥, )- 7"" N e oaL gy detegs e gt g
4 ~£.ﬁ : I t Y a i ‘o m s iy ) i‘s‘ ’X‘“ iy "‘:' N : -5 PR A
254 8 ._s‘

In Septluber the !'f 1968 ﬁ.nui‘:ial Budget Au(:horin‘l:ion m uccin&
{ nd, cncpt ror nn ‘8 000 cut “in tcnporu'f duty ('rnr) t\mds all item wore'
| ‘ceoptcd.‘ The nuag-t Authorintion Por FY 1568 lncluded the rollo'dng.m

¥;\,.‘,‘ '.‘.‘v* wIL L &5 T Y PP et w :-4,1,._, ¢ .( e
: $ 3 AR R Tkt Ta b A ; TR B ek B gk AR e T
" Elenant of . - e
y : h < ¢ v .3 a &
i M‘ et Amount .. . 34

' jllent & Commlcstions i

‘. Other Services » 20,000
(koo Bupplies 5o ; 4. 100,000
s ‘Buipment “Sir® Trf N CHE - 120,000

s T35G1 oo

k000 -






Under 'other services’ the Budget Auphorisation mtated;l . . ...

The following nquh—nu are considered. m«a within
this program:

565 spmmammmm.nm’ ‘tenance.  #335,000
S93 B~26 Stabdility Serviece ; 85,000
By imnber the FY 1968 budget qu appfond, but there vas a redué_um
of $39,000 in the contract service area. - It vas believed this cut mignt
pose problems upou receipt of the two NF-106 VST (variable stability trainer)
during the third quarter of FY 1568'. .$40,000 had heen budgeted for mainten-
ance and training on these airecsaft.  The cut left only $15,000 fn the

contract service area., The a.ppro;nd budgat reflected this t:nt.l2

- Klessat of Hs ot - Approved
Bxpense Ac't. Amount_
Travel $ 57,000
Rent & Coemunigatioams 4,000
Other Services 381,000
Supp]'i“ b-103 z lm|ooo
Equipment * ' 10,000

Total . ¥5%52,000

In sddition to the $352,000 aporuved budgst, the School received $43,000
{0 reimburséments for student %rda‘in&}"ﬂ L Uzay
‘ m" vere a fev changos mede in the ARPS's unpover authorizations
nuring this poriod. ‘The changes -aﬂbcted rank and shredouts of AFSC's and
: . cnmge in one APSC (Idr PYorce Spechny Cc«de) The mtharintim for three
;- uptdnl vu oxchangad for throe IIMelint colﬂ:eh to ﬂll tho podtions
of chief or Opeutionn, Aeadudea. nnd Bhnn.tion Dtvhioas. Appmd in

:uhr. thc ehan;e becnu -meun 1 Mob-r.13~ B s wf

~
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Other changes included the conversion of all 2865 (aercspace retearch
riight test ofﬁcci—) si;tdu to 206SD; the "D" shredout vas “prototype
a~rospuee whmlca/shupu. Al;Be 6&50 (dité.’ servicea specialist) wvas

cna.nged to 27150 ( d.r opentions specialist), and 2825A (electronics engineer,

seneral) vas chenged to 2835¢ (electrenics engineer, guidance end control).
These changes becam'e-ef.‘?tc-tln- 1 AWt.n

Effective 1 October, AFSC 30T70 (tele—comn systems control technician)
ae8 ch;nged to 30$vT3N(el;etrhoies' coaputer t:ech:lician).l3

During this period, Major Wayme T. Prye, ehief, Academics Division,
eptain George E. Thompson, echief, MOL Branch, and SSgt Charles L. Carston,
vere reasgigned to Sout&éntshh. Major Welter J. Sechob Jr., instructor
1 - in the Experimental Tu?‘?light Bruaeh, vas reessigned to Clark AB, The
Philippines, and Ylight Lieutenant John E. Booth, an exchange officer froms

the RCAP and an instruetor pilot, retwrned to Canada. 1%

Aa of 11 Deenbor the 3¢hool vas uu@-d 3L otﬁcen, 11 enlisted

nersonnol. and four elﬁum

Aztivo rulm for - ARPS nn.a ad Line Itom Code 9279. fneluded the

¥ fonowug nize items um vith the proposed waetd’ o o

_1. Statie Bpm mm 81-1.1'.& =3 to yrodde a simulator training
clp‘bmt.r for ARPS’ lt!ldcntc. %-3:*‘1!.‘, EEeR T fuw; 4 pavweown G

lr-zou iﬂth Rockct Mno-*nd Bdlilﬁ.e &ntml = to provide

e "_ mnt yam- nnd m.ucuc ecntml w:tioa to’ gin emrionct under
f m-o G cmditiom und tuinhg 1n mm migucnt and n-ontry toehniquaa.

: 5; 7-1063 hrnno stainty h&nor (veT) — to trun otuaeata in the

v

unduu chu-actcrist.lel or vu-ious lpm vuhielu.""

i) ok, il
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SPOCG Trainer | S 'te eﬂt‘blhh operntional requiremnt- for

e R : e

= 'd"nc"d asrcspace traln-r. P s MLl

.5." P-—lolt Zoom Pbdiﬁ.eation -~ to reduce hazards to F-10k energy

Ghieh e 3 ‘ e '.'n.";“" T on J pydimeds (BT NG

mnagﬂlant flightt. pr,

O

6. P_10% Side Stick Controller Modification -~ to develop and evaluate
side stick for ARPS and provide student trefning.’

T. V/STOL Pilot !rdning"-—- to provide students with experience in

v, - 2Y 0 % \ E oy .
bOTOEA G, DA LGS LK

Y/STOL vehicles. =

8. Lifting Body Trainers -- €o provide experience to students in

1ifting body wehicles.
9. f-!& Variable Dynamies Tralner =< 'to give students experience m

kov various stabdility ané control punfotfera affect vehicle performmnce

gl vt

and controlability.

The progress of the various active tasks (LIC 9279) vill be covered

in the balmce of this chnptor.

6 cisa smicrme oos Lo el

s,

iiss ol miRcans:
Static Spsce m;ht Siml.ion “ *w‘ e

The hrnnd o"u“l cw- Inc., a3 ‘approeched to correct the S

' ,deticionciu in the aissfon mm projeétor’ (MJ"P) A proposal vas to
: bave b«n sublitted by the’ cnﬁm’by %1 Augdst hovever u eelny mtu

25 Auguat vas reque;e.& vp&’i élpt“%f the Farrend ss%poﬁn it e

“"‘1“‘“‘3 'n‘l “Wﬁe& to pi&%in-ﬂt bt conti‘act T‘iﬁ&otutxona. e 3h

(‘ont.rnct negotiation- wro empleteé durlng Octobor, with o ltn-ttns

fxdoi

he e trccﬁ vis -1;“‘3 ‘4n lm-bcr and

; tbe vork vas undorvv in Deceﬁ»r wﬂ;lr"cowletlon expeeted by earh e
) e ,_u.:". PR S ) Fing AN W T i o ‘;._ﬂ\-—..; ":‘\ ; s
_y.rebruary i o T
el B =0
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NP-10k With Rocket Engine_and wnnu'c Control:.
o &Lreroﬁ. vare nnilab),o ;or chcckaut during this period, serial .
mmbera 51-756 and 57-760»' et | g

All schaduled flights on £756 were cance.ued prior to 10 July due to a
leaking rocket turbo pump. A ground abort ogeurred 10 July due to illumina-
tion af the rocket engine ﬁrt vazuing light.caused by & hydrogen peroxide
(5.202) drop boiloff after drainback along the high point feed line. During

02 Jettisqx_, possible tank contamination vas noted; the peroxide systen
ves cleanecl\_;a‘nd’ the eircreft vas avaiting replacement of the peroxide stand
pipe. S ey oL

Aircraft T76C vas {n maintengnce during July for imstrument calibration,
and vas avaiting parts for T.. 0. 1P-104-88h, Assymetric Flop Detection
System. Two FCFs vere. flewn during August. The rocket engine vas damaged
' during & ground run ia the rogket ashop test cell, a turbo pump bearing
rdled. .Rochat angipe spare ;;A}ta wers becoming critical but were receiving
t.op priorlty m the Cent.gr 8 chict of niatcnmce.

- Cune nmctiml chcck flight m nndn vith #756 in Augnnt and an engine
mrt.emp ic the qftu- burner und stick kicker aperntion required comctive
- .,ction. 'rvo YCh \rm flowp, h &Mr, hmnwr the UHF (ultn. aigh -
frequency) radio ucopuon vas upacgeptable -- this ves a ocommon compladag,
i A CIus I1 Mﬂwion ves. submitted to Mtd.l ABO-}h URP ndios iz lieu

“of the existing ndiea 1n hgth dnpﬁ Othcr minor dinmpenciea vere

{"\ o

' notcd durxng t-bc tvo mchu.,;m'. corrnctin utiou uun : .q.,;l-.;».;‘z-.g‘-'
A gu evolution test vu u&n 6 $epte-bor vith 90 per eont neo on the
udrogen peroxido -ytt.en. ‘!hu s cvplnugu ;-m vn Ahon ucmnbla lidts

TR i3
&5
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: o Loc&heed ‘e expcnle.

'-opcration._. Qhe aircrm ‘vas thcn dou for. ui.num« rbr inst.dht-ion of

& vhare the 11202 lystu had been proeosud. Tests were performed on ‘both tanks 3

© caused by cxecuivc tlnk net,i.'itg %x.tt.h the 90 per ceat H G The 5202 vas
dreined lntl the risidncl pmpcllnﬂt., tonoving  dry GH (gueous nitrogen)
purs!. Waed alcns m utm anrhce of tho tenk and caused excessive
tank tc-pcrtture 'nuj.ldnup, howevcr. no peraanent daguge vas sustained.

" The Lockkeed ropremta.u.vea vare notitiad of tgm exceasive tank
activity in both aimrm (#760 had been telted 29 August). It eppeared
that sn electrochemiul deplating process wvas the best solution to reduce
t.an} activity. This wu; p_roprietu'y process of ﬂolectrica Ine., of
Inglevood, Calif., and had been successfully employed by Rocketdyme, Division
of BAA, and NASA-FRC vith the X-15, lifting bodies end cther craf%. Ry the
ezd of September the ARPS vas valting .for a vritten report cn Lockheed's
position, and a recamnended course of astion. Lockhneed nad refurbished the
iU, tasks on both aircraft in May 1967.

2t

ueithcr sircraft un du.rm Ogtober. A spare 1,0, tenk was used

22
to verity Mnhctrie s .Somma Pmen. nd the first tent vas unsuccessful. A

Ex g AR

- m:ond sttupt, howm m cheumq As a result of the second test the

mtiro 202 systen ttnn ITGO was dgl:lu,nd to mloctr:les Inc.. to be processed

‘?“.s" ‘& v"ﬂt}’ r*z‘ A-"\‘- 7\ ,11 ix%. as «4-4 BF R 't"f"!‘

Chu I uoditimlm (mg AG'S;O) 'nn submittcd and nppmd to mcot—

st PO RN,

j‘f‘poutc e dinct. H Jctthon Iz‘v:w,gl;he xockct. sngu md n np‘w,_‘ ) q,t. o: the
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' and the results vere very sati{sfegtory. The aireraft then vent to maintenance
for the same Class II wodifficetichs Scheduled for 756, -

Folloving modifications oo #T60, the sircraft vas dovn for a periodie
inspection and m expected L6 be'v“!:n gervice by .8 January 1968. - Aiycraft
1765 was down for the procesaing’of ita H,0, system by Molectries, Ine.,
and for modifications and wvas nobt expected to return to service until 21

January. Wik e 1L T SR

P-106B Veriable Stability Trainer

During the latter half of FY 1966, & contraét vas avarded to Hartin
Compamy of Baltimcre, Md., for the modification of the P-106 to be used as
1 Variable Stability Trainer (VST). It ves estimated at that time that tae
vork vould require 2b -ouths.r{ (Bae APPIC History for PY 1967 for earlier
information) S M S PR L e TR S arih B

It was informlly learned in ald-July thet the Martin Cospany vas o

{nform the AFPRO at Mtn-sdtim 21 Ju.ly :ha.t n secand overrun of the

: contmt vas pendins ‘for about $1.3 till:lon. The project manager at BAAMA

(San Antonic Afr Materiel Ares) prepared an APSC Form A0 requesting overrm
funds and, at o 'meeting of the USAY D-17 Boudlb A@t c£ E{11 AFB, Utan,
'.the overrun of n;ppru:lntely $1‘£;‘mmm veas ‘lpprdved. y A toehniul reviev
”..‘neting vas hcld ;z_mnn:mum Wth ropmentnum of snm and ms
3 'pnmt. t 'f?,l?”t 8 % 3‘
- An mndmt to : &t ) i’h $1.%09 ni11icn
'_‘“by A’RDQ '?m: 'bzwt b totn

B torized funds %o #a,szz 000 nnd m u!vi«d swu that no edditional

'mrmu vas apprvvvd &urin; )

‘3

A,-r

finda_above the amount 'autborhec.!\ vcge g.vd.l_ptple. uajor Generd Duwster Fid
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advised AFLC, 1_8 Septemder, thit". ecntr.ét.um comitngnts on the program
mst be suck as to ingmre Mml&ﬁu--viﬂ: the, overru.n vhieh brought
tue program total to 84,522,281, . - . ooc 0w TR

During November, the flight test for the 71 pircraft vas scheduled for
7 December. Martin had one qualified pilot and’ another was in training at
Loring AFB, Maine. Employes of Reeves Instrument Company, supplier of the
airborne computer to Martin, were in strike from 3 tc 20 November. The
strike vas expected to csuse a slight delya in acceptance testing of the
coEputer oo cirtnn'la, and 2 possible dolay in delivery of spares for
vartin's flight test program. Y

The start of flight testing at Martin-Baltimore slippad acd wvas re-
scheduled for 22 December, The aireraft vas plagued with basic airframe
problems; fuel leaks and cockpit pressurisstion. SAAMA sent an P-106 crew
~ chief to Martin t.::_ essist the coa‘tmtor, snd telephone contact between
ARPS and Martin wvas mainteined in efforts to noln developing problenms.
The delinry date for the ll dnnﬂ ves ut for 17 April, end 21 May for
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By An;unt d.u:nrt 912 and 919*!0 cowhtcd and vere going throuh

s oo : S o
shakedovn nishta botbrt soolhc .llrmnber. A.tre:ntt 922 and 930 had an
IR R 73’1"’ = &2 S AR ‘~:‘J’ N "~-u1"~'

expootod .éaplctim dltc of 8 Sqttnber. cnd -odinc;tiona vera ntu-tcd on

A5 % & 2 W0 B o, AR % £ 83
56-933 nnd 56—93’& 22 A@i hor apate .
Clnn 61—A wu tho rim to \xtuiu the nev].y uodinod drcnrt for
“.'": kY. oyt PRR & TRy 9’ P Y
tninin;. RV lato 8ombcr tive ot tho drcnrt vere conpletcd and another
i.'.}""' M iy - _','.'f': [ 12 A ,\ NES o s AU

(50-93‘) vas -bout 95 per cent ccnplct:. Vhile the scmth dru\ft (57 915)

AR r.l 4 . .»-.-nﬁ-.l G £ .‘.{‘

vas ‘bout 25 per ccnt cunlm ﬂc renining d.rcra.ft vas not schadulod
i'm,_ & e
for tha loo- Mo&iﬂccticn mtu Clua 67-‘ oo-ploted trdning u.rly 1n

Jmucry. It vas roportcd thu thc 008 mdiﬁed r—mhc dm vere hold-
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F-108D Side Stick ccm.rnucr '

Before dineuam tho Progrens ot thic progranr an Inpq.ct Stntmnt
3 e rLnL st Sab
rorwuﬂcd to t.ln Arm Budot Ortin tor incluiou \n.t,h the Konth).y C-2)
3 2 5 " %
Report to Arsc. vi.n be pmontod. : The Itct.uut not oaly explains the
.p-'\

- ’y

"i'-._' ¥ g TSt 2ig "" L3 ‘JQ‘ \
need for ch aircrcrt hut ;het aon b‘ckyvund on put. procurement actions:
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tho num of trn Mroppmmumh Pnot School (Am) as
identified in AFR 53-19 is to tmels the future asrospace research
pilots both for experimental :flight test and asrospace research
(space flight) munnmrewgicu:t emphasis has been placed
on the amnned spade mnthhmn, and treining:as evidenced in
the faet that 49 of the naticn's. .67 astronauts sre graduatas of ..
_ARPS_or .other teat pqu,\pmﬁfmm;;ho -asTospace research
phase of trduin;. ; : i dntroduced to all aspects of lpwo
flight, from theqry A0 ;.(mggmxaxau. jFuture sercepaca systeus
exploying manned . onrau_w Loatral vill Mse a side stick .or haod
- controller instesd of the .more goaventicnal ceater stick found in ;,ff‘;;{ v
. airplenes. RBocket povernd vehieles in particular vill require side .
.. stiok controllers becanse.the. acceleraticos ("g's") are such that o
. _tho pilot cunnot ptqsfcdh nlntdn control vith a center stick. '
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Cousequently thc ARPS is m\um t,o p:ovido student traiaing in side
stick controller cperstion; response snd limitations for all flight
regimes such.as takeoff, landing, 1ov. Iiﬁ/drue spproaghes, Sero .
gravity and gooa ¢limbs. wnhwt thu trn.ining the asrospace re-
search . pilot vould not be. Muu- vith the "feel” and response of
this nev controller ner vould he be in a position to evaluate vhat
makes & particular ecatroller:pystem good or,bad.

The treining provided hyzthc ARPS covers theoretical eubjectn.
ground sisulation of the antigipated flight ‘characteristics and
actual flight experience with the available eeronautical systems
but short of orbital flight, . The objective of this treining is to
femiliarize the student vith as many of the advanced vebicle charac-
teristice as is technicslly possible. - This familiarizatiocn will be
later put to use during research flight testing when the pilot will
be sble to evaluate nev aystems exploying side stick controllers,
or as a system mapager (5PO) when. decisicns are required coucerning
control response requirements;- eharacteristies, ete.- A past knowledge
of side stiek operation wowld be an inveluable asaet to the managsr
evalnating future system requiremsnts and establishing desired cbar-
acteristics. An ezeample of the benefits of this training i3 seen in
the fact thet all past and present X-15 pilots have been ARPS trained
and vere femiliar vith the side stick operation and charseteristics
used in the X-15.

In the past, training in side stick controller operation has
. been performed in en EFP-10lA aeigaraft vhich includes a variable
stability system. Training has been minimaum to date because of
limited flying hours due tc maimtenence cooplexity and tbe faect
that the NP-101A iz a aingle $lace aircraft. This aircraft is
being vithdrawvn fyom the ARPS alloeatioca effective not later than -
September 1967 because the alrcraft structure has exceeded its fly-
ing bour limitatiocn. : Tois will-leave the ARPS vithout a flylng -
tralner for side stick controller operation or varisble stability. .

- The requirement for a replacement for tbe NP-10lA has been knovn
for a long time. In fact, an identical contract tc that presently
being sought was initiated by; ARPB in May J965 wvith the Douglas .-
Aireraft Company, The Douglas éontract vas firm fixed price in the

* smount of $207,000. - Ths Douglas-Campany stopped work on the comtract
- in October 1966 and vere subsequently taken into default action. The
 requirements - for the side mtiek wodtiroller modification continues to "< -
exist, hence, reprocurement action was initiated in May 196T. Under
procuresent directives the lefaulted cantreator (Douglas in this case)

" is required to pay the reprocuresent costs in excess of thelr original

.bia ($207,000.00). . It i3 necsesary, hovever," for the Qoverument to ..
-fund the reprocurepent contractor until the fate of the Douglas 1e¢ll
. appeal of the defwult sction is deterwmined in the courts. The legal
action in this matter could take several years. The estimated cost
of reprocuremunt is $550,000.00 based on competitive cost estimates
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by other eontractors at the 'time of the original side stick controller
procurement action. The immediste requirement for $343,000.00 is
determined from the 4ifference betveen the estimated $550,000.00 and
tne available $207,000.00 of ¥FY 65 funds. If these funds are nrot
availsble in the very fmmediete future the Government will have no
grounds on whiech to force the Douglas Company to pay reprocurement
costs. The Government, epecifiéally the ARPS and APSC, would then
have to fund the entire lipe item.

- It 13 imperative that the reprocurement’action for the P-10LD side
stiek controller modification proceed immediately to provide the Aero-
space Research Pilot School with the teols necessary to enable mipimum
ecceptatle training of future asrospace research pilots and astronasuts.
Additionally, the P-10LD side stick will sllow familiarizetion and
treining of both students and ARPS staff members prior to tracsition
into two (2) NP-106B aireraft vith a variable stability flight cootrol
syster controlled by a side stick controller unit. This wvill allow
more concentrated training effort on variable stability and vehicle
dymamies in the limited flying hours availsble rather then indoctrina-
"tion into side stick coperation as well. The NP-106Bs are presently
vegin nodified under contract V‘lth Mticipated delivery to ARPS in
mid-1968. .

Propoeals were received from tvo companies during July in respomse to
the RFP (request for proposal) sent out earlier. They were being evaluated.
The technical evslustion of the ?""""1" vas difficult because additional

- data q.nd. clarificatitn of items uncusned vas rcquired. Cost audits of
both proposels. w:;"undcnny m; Lugust. and contracturel aegotiations
5‘-""' pllmed tor dd-aeptnbor. »Mutional funds-in the arount of $343,000
jnre neeind ﬁ-eu Am io afd in Ming  § nyrocnnuct contract. That

rummt vas the d:l Tenée JH“& tho ne\r enuuted cost Of the side stick -

e |

.'.oamuuou. tsso.ouo;*md tha
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J ' During the meaths of Octoder and lavcnbor. <ARPS and SMAMA (an.e.n-nto

Air Materiel Ares) personnel vett revieving and monrchus the ecatractors

1ist of governaent furnished nqup-nt to determine the exact availability.
| or Mieu.l.cr concern vere the MAP '(K&iitcry-h'q}ltmea Program) parts for
the P-10kG vhich were required for the preferred technical approagh. The
early January contract starting date wvas still hoped for.

By early December SMAMA Mi}nted that MAP F-10MG parts wvere not in
stock., Estimated lesd time on _ndc ~§t the u.for items was 15 months, and
this vas unaeceptable. It qbﬁoind.--u the year came to an end, that the
 ARPS would have to choose between (a) Martin's originel proposal, (b) accept
lockbeed's proposal, or (c) request a revised proposal from Martin to include
development of servovalves and actustore not to be found in MAP stock. The
iesign and dravings of the P-104G parts were proprietary to Lockbeed. If
(v) or (e} vere to bc the choice, additional fmding vould be required.

T..

4 V/STOL Pilot Training: e agd hae seate of ¥he S0 L SR

The search for a vohic.le for this pm.:yd’ud t:nining vas, ‘in reslity,

_vhat ocne deht eall the -hoppinc stage.” - ARPS representatives met vith

.tne Mr Porce !'JJ.ght Dy'nlli” hborutory st Urj.ght—?uttcﬂcn A¥B, Ohio, in

July to dhcuns the potential of ARPS pmicipaucn in the mgm test nnlu- |

H|

" ation of the( Xv-AB ,'}Bu—iacbird '-V/STOL during 1969-TO st Bdwards AVD; mnd.

such pu-ticipation vas. welconcd., Pending nsutl of the svaluaVion, AEPS

‘ dght mm to ML_'_MJV-HB rpr-mau g 'IIQ!OI. t.rdner. Onb ocge vould

lnihble ll thc '2 vehiele vu QllocM to BASA; 1970 vond De tm s

v, h
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s g 8 ) f7.‘_,.‘-,” N Vi

'-'“-.u-nest ava.lhbh dnto. g F f‘:-ixfe‘;; Gy f;.,»;-..f;--: Py BTy P A ‘g
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During Septenber, ARPS net vith llABA-Ane- to dilcun their -mrhncc vith

)

the X-14A V/STOL aircraﬁ It vss len—ned that sdditioqul models of the x-lu

{teble for student traininsr ware not b, =
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J ARP3 gontinued the ‘wearch mmmom pcrlounel vers evalusting the

Canadian Amnut.im aeu.reh htﬁlﬁhmnt's mhblc cubuity 8-13

helicopter as a trd.ning too!fta mvide ua.ustie V/8T0L simulation. By

: novvubir. the UH-1 helicopter wvas in ‘the pictnro, Jhovever this aireraft -

1  vould ﬁqnire a mdiﬂent!on to prf_ovido a vn'iabla'-itability systen and -’
~ an auxiliary thruster dbefore it could satisfy the Srainer requirement.

- In December, ARFS personnel ‘.vhor_t'innotiglting the poesibility of -+ ./
using the Hawker Harrier to fill its requirement for a V/STOL trainer.

Tne Havker Harrier was a tvo-su.f. ﬁrsion of the XV-§. As the year closed

-

no decision had besn made regarding any of the alreraft {avestizated.
Lifting Body Tralger - - = = 7 & Do

A qualitative operational requirement vas submitted to APSC in May 1965
in au;;port of this task. - . .. w TR i FoaF

‘4 1-36 Variable Dynamics Trainer Agel 3

Honwrdlgbility of f\mdn and the dniro of the. ARPS not to wodify the
‘T 383 umtil a mm pcrlod, mm date for cm.- task into the future.
A target date of Angm ?1958 m iet for request for proposals.

S -ﬂniurlll EM;M mﬂn-“ﬁimlaw Facility -~

A reqmmd opemimd ewlty (aoc) vas drafted end sent to B:L.ns and

: nequmm m J\ﬂ: :or mmm ‘and trmuteu to nudqumcrs AVSC.
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ucluded ta the ma'- e xsm P (Hintary construeuon Pmm-an) -ubutu';
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khl eoncoptud m-.uuy atumr mm ‘was appmed by Arsc in the uount or 63
;25,000 und a vork ttatmt and pl‘oo'are-nt pcchge mw It vas oo

uti,.ated tha.t thc ltw vould -tm in Bcptenbor.md tbe tacility vould be
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During August the cmcept%;ry;nty study vas approved by AFSC and
funded in the amount of 335;C00. A RPP vas issued to industry vith pro-
nosals due at AFFIC by S 'Septcjnbf{r:‘;;}*he’ FY 1970 MCP submital to APFIC
included tvo items, th;: Universal Aircraft Flight Simulator Pacility (UAFSF)
nad an Acedemic ving eddition to the ARPS facility. It was proposed tnat
the Acedemic ving contain tvo classrocoms to accommodste up to 35 studetns
eech, and one classroom to accozmodate up to 20 students, a data reductioe
and film resding room, and latrine facilities.

Proposala vere received from industry during September for a cocceptual
facility study vere evaluated to d;fine the required equipment and facility.
The study contract wvas expected to be negoti;ted during October. The AFFIC
Facility Utilizatioo Board met in September and establishec a Center #3
oriority for technical facilities for the UAPSF, and a Center /2 priority
for support facilities for the Acn,deniic‘ving for submital to AFSC for tne
7Y 1970 MCP. A

Conductron-Missouri wvas ue]zogi_ed 94.&1@ IQOQ§rpctor, in October, to per-
forn the conceptuul_fl.cility stu&y, vith a sta.rtiné date of 16 October. A
: versal summary report vas to be prqgnﬁod At _the Center between 15 and 24
December, with the final report to follov in 30 dqys. In December it vas
Jearned that the rough draft of the final réport vould ot be reedy until

‘fi_s‘.unuary 1968. Simce there vas no ﬁ;i_co iccrease, the delay vas considered

:  beneficial to the Air ror.;:e since it ehould result in a better quality progranm.

(Fote: information regarding the projects covered in the
. preceeding pages vas extracted and consolidated from
monthly status reports, RCS: AFSC-U-78.)

— e
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Chapter 3

v

USAF AEROSPACE RESEARCH PILOT SCHOOL

'‘On 4 February 1951 prior to relinquishing command of Edwards AFB to the

127

nevly created Air Research and Development Command (ARDC), Air Materiel Command

(AMC) transferred to Edwards AFB the AMC Flight Test Pilot School which been

training selected AMC pilots for several years at Wright Field to perform

N

flight tésts on production and experimental aircraft. After the move, the AMC

Flight Test Pilot School became the ARDC Experimental Flight Test Pilot School

until 1 January 1953 when it beceme the USAF Experimental Flight Test Pilot

School--a designation that reflected the school now accepted applicants on-an

Air Force-wide basis.l Operation of the school remained under control of

however; an unusual deviation from the accepted practice whereby Air Training

Command exclusively operated all Air Force schools.2 The USAF Experimental

Flight Test Pilot School designation endured until 12 October 1961 when the

facility became the USAF Aerospace Research Pilot .School.3

C,

Subsequent to 1961 the school curriculum ccnsisted of two distinct ccurses

--an experimental test pilot course and an aerospace researcn pilot course--each

~ about seven months long. Students of the experimental test pilot cburse re~

Ceivea'traihing 1n the latest methods of testing and evaluating aircraft and
VT v

£ related aeronautical equipment. Enrollment usually was made up of Air Force

& o '";i S

pilcts, pilots ot other serv1ces and agencies, pilots of allied nutlons, and

";Pil°t8 of Air Force contractors. .AéraspaCe research pilot course students

3 g
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vere graduates of an experimental test pilot school selected to train as pilots
and project officers for manned space programs.

The two course concept of training following a trial period of two years
was consolidated into a one course two phase type training on 1 July 1963 wvith
each phase corresponding to the old two course training. Combining the two

former courses compressed the - raining time from about 16 months to one

Year; and in many instances, it reduced the permanent change of station per
student (some students finished the experimental test pilot course, returned
to their bome station, and then returned to the school later for the aerospace
course). Moreover, when there was a time lapse of any great length betveen
graduation from the experimental test pilot course and entry into the aerospace
research pilot course the student had to review certein basic engineering sub-
Jects and test flying theory at the beginning of the latter course. Under the
single continuous course, training common to both courses had been ccmbined thus
eliminating the need for basic review in the aerospace research pilot phase of
instruction. Merging the two former courses also enhenced revision of the
curriculum to keep it in harmony with fhe space oriented evolution occurring in

Air Force operations and testing. ° But more than all else, perhaps, the single

course by elimineting the time between courses produced an aerospace research
'pilot _younger than one trained in two courses,h and this was important in view

_of the dvzndling pool of young test pilots available and qualified for aero-

n,

upace research pilot training.
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Training Facilities and Equipment

Headquarterﬁ USAF since May 1962 activeiy supported Engineering Service
Project (ESP) 922A-9060 to update sch;ol teéhnical facilities and capabilities.5
The school under the ESP had received funds for new facilities, obtained addi-
tional aircraft, and augmented manpower authorizations as necessary to train
annually 36 research pilots for manned space flights and 12 experimental test
pilots. Fund-wise, the school received approval to spend more than $10 million
for space training aids and equipment to facilitate training.7 New equipment
by 1964 included a variable lift/drag (L/D) F-106A, an interim static simulator
and a ballistic control simulator manufactured locally, a static space flight
simulator, and three F-104LA aircraft augmented with rocket engines and bal-

listic controls purchased to provide experience under zero gravity conditions

and to provide training in energy management and re-entry techniques.

NF-104A Rocket and Ballistic Control Augmented Trainer

Lockheed California Company at a cost of $5,363,322 modified three F-10kLAs

to the NF—lth configuration by adding an LR-121-NA-1 rocket engine to each

and.augmenting the aerodynandc'cbntrolé wvith reaction controls for space student
training at ﬁltitudes in the neighborhood of 120,000 feet. Lockheed also re-
placed the F-104A vertical téil»with a TF-104G vertical tail, replaced the

J79-3A engine with a J79-3B, and pressurized the cockpit with nitrogen. Lockheed

fimahgd their vork in nud-1963 and dehvered NF- thA USAF Serial Number 56 760

from Palmdale to the AFFTC on l October, USAF S/N 56-6T72 on 26 October, and

USAF S/N 56~756 on 1 November.9 One of the alrplanes went to the Deputy for

R Fons s e e g s . N Sy

o
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Sy;féﬁs %ést“f;}:; right bedt Shatisiion bo detatmive 1f the NP-10bA hed
acceptable flying qualities for ita design mlssion and the other two went to
the school for ;nstructor checkﬁuf.

Only two instructors-—MaJﬁr'Robert H. McIntosh and Captain Frank E.
Liethéngf--and the school commandant ever checked out in the NF-104, and none
of the three aircraft ever has been use& for student training.lo One of the
airplanes (USAF S/N 56-T62) at. the school crashed to destruction on 10 December
1963 following a zoom maneuver,;l and the other airplane at the school (USAF S/N
56=T60) 5oined the one in test at the Deputy.for Systems Test. Test and evalua-
tion of these airplanes was complete on 16 February 1965 and both airplanes
reéturned to the school inventory for instructor checkout within the limitations
now imposed as a result of the long evaluation during flight test.

Several new development items had been added while the NF-10LA was in a

test status to make it even reasonably safe. Yet it still could not be used as

an aerospace trainer unless certain flight restrictions were imposed.12 In
‘ Bt T2 >0 R LR il i
a&ditibn, testing thus far proved conclusively that the NF-10LA would require an

latimate knowledge of the aircraft and its flight characteristics for it was

extremely sensitive at high altitudes. Maintenance of the airplane also had

-

bécGﬁE & severe problem now because of thé many modifications made to the mircraft

and 1ts Eystems since 1t had been in test.

_flying at the end of June 1965, for USAF S/N égziééf&eceiveg;géég;4ggg§g§;§o a

wlﬁg and the aft under ruselaae vhile returnlng rrom a zoom cl1mb maneuver on 18

' 1? }:if‘ ' Qgéz_ggg of the two NF—thAs belng ‘used ‘for. 1nstructqr ‘checkout was still

'June vhen an explnsion occurred rollov1ng a fallure in a hydrogen peroxide line
_‘;r .».'-'- ¢ ———T
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LT-27 Sfetic Space Simulator -

: The space flight 51mulator that began 30 November 1962 under contract to tne

oy gt il 2 PaR e TERT R

?5 ;fﬁ%Link Division, General Precision, at a cost plus incentive fee price of $3, h81 000
finally began ‘arriving at the school on 5 October 1964. Contractor development
probleos associated with the visual system (Mission Effects Projector), computer
systen, ahd moving base system, caused some delay in delivery and cost another

b Additional overrun on the space flight simulator mission

$1,440,000 as well.
effects projector portion of the visual system was estimated to be as much as
another $240,000. Neverthelese, installation of the simulator had progressed
sufficiently by 22 December to permit a dedication ceremony in which the Air
Force Vice Chief of Staff, General John P. McConnell, officially accepted the T-27
Space Flight Simulator from Link Group President, Mr. Lloyd L. Kelly.ls

Sgpdent training in the $5,500,000 static space simulation facility in a

new wing of the school began in gehruary l96§/hlthough thé:é;§£>still lacked the

mission effects projector portion of the visual system.l6 The space flight simu-
.lator was complete enough now, though, to provide realistic orbital launch,
rendezvoes, and docking space flight training locally for the first time in al-
most four_yeaps of turming out space pilots, project managers, and space flight
| oensuitanfsf Currently also, investigations were being made to expand the T-27
space rlight simulator capability to include simulation of the Manned Orbiting
ifLaboratory (MOL) system Gemini-B vehicle 8nd mission characteristics.l’ About

x 4,

the only"51gnificant problem besides the 1nconvenience of operation without the

Ha
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Variable Stability F-106B

Attempts to provide the school with an F-106B variable stability advanced
trainer capability have been stalled repeatedlyuas noted in previous semiannual
AFFTC histories. Recently-though, Cla;;'V Modification Number 1288 was authorized
which would eventﬁally permit the conversion of two F-106Bs to aerospace vehicles
suitable for training students the control characteristics of future space
vehicles. The project has been funded for $1,800,000 released to the San Antonio
Air Materiel Area (SAAMA) and SAAMA let request for proposals for the modifica-
tion on 28 May 1965.19 Procurement was competitive and would include design,
installation, and flight test of two modified aircraft. Technical assistance to

SAAMA was to be provided by the Research and Technology Division's Flight Dynamics

Laboratory throughout the program.

Space Trainer Study

8chool authorities knew that simulator training never would replace the type
of training derived from practical training in an advanced aerospace trainer.
Therefore, 8 qualitative operational requirement (QOR) had been established in
1961 and updated annually since for a trainer similar to an X-15 that would pro-
vide piloted boost, space attitude control and zero G, reentry, approach and
landing, and environmental and personel equipment training.zo Investigations

currently involved modifying operational high performance turbojets to acceptable

advanced aerospace trainers beyond the rocket augmented F-10Ohs being reﬁdied for
. the school. _But a more appealing solution seemed to be X-15 rocket research

‘aircraft modified with a second seat and conventional landing gear, for the ex-

~gn 1 T8 ] «

' “ perience and proof testing performed with these aircraft since 1959 left few

ook : 21 :
unknowns in the critical high speed heating regimes. ™ The aerospace trainer

e w h:
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QOR had-béén revised 9 November 196k, resubmitted to AFSC (SCMOL) in accordance
with Air Force letter (AFORQCT to AFSC) dated 8 January 1964, and currently was
in USAF for staffing.22 Just how much urgency ever will be attached to this
QOR in view of the Air Forcevmanned orbiting laboratory (MOL) program and the

school mission to support MOL crew training was still conjectural.

MOL Support for Space Systems Division

A memorandum of understanding between Space Systems Division (SSD) and the
AFFTC on 15 September 1964 delégated responsibility to thé AFFIC for certain

phases of MOL crew flight training.23 The AFFTC agency designated to carry out

the training was the USAF Aerospace Research Pilot School. To date, AFFIC support

of SSD amounted to a few in-house studies, training program curriculums, and
some assistance on facilities and materials requirements needed to accomplish

MOL crew training mission.2

F-104 Aircraft Modification for Safe Zoom Flights

This task was added to the Engineering Service Project in October 1964

¢ followlng the crash of F-104A USAF S/N 56-076k4 during a zoom maneuver (high

energy management flight) on 15 June,25 Investigation of the accident pointed

up a need for additional instrumentation to include UHF communications, angle

; of attack indicators, auxiliary electrlcal pover and radar flight path moni-
L;torins throughout Caon Bock mArsaver co Modlflcatlon involved seven F-10bAs
:41;(previously reported erroneously as five F-104As and two F-10LBs) USAF Serial

'_uumben 56-0750 56-0752 56 075k, 56- 0758 56-0759, 56-0766, and 56-0826.

hiﬂodificatIOn hqd'been authorized @s Class IVB under Sacramento Air Materiel






136

Area (SMAMA) Project 64-517, and the work would eventually be incorporated into

a Technical Order (1F-10h 913) All but ﬁSAF Serial Numbers 56-0752 and 56-0758

3

have been modified thus far, and successful zoom flights have been accomplished

with three of the completed F-10lis. 2%

F-10L4 Side-Stick Controller Modification

This task also was initiated in October 196l to develop and evaluate a
side-stick controller for two F-10LB school aircraft that would provide training
on the type of control sticks used in space research vehicles. The school pre-
pared a purchase request for $200,000 on 15 January 1965 for development and
delivery of two modification kits plus technical data and engineering services.

A request for proposal (RFP) went out from AFFTC Procurement on 29 March. Re-
plies from prospective contractors came back a month later and Douglas Aircraft
Company was given the contract in May. Project menager for the task was the
Aerospace Research Pilot School Training Research and Development Division.

SMAMA accepted engineering responsibility for the program and the Flight Dynamics

Laboratory of RTD agreed to assist SMAMA as needed.28

V/STOL Pilot Training

—

A Aéw task added to ESP 922A-9060 (Updating the Technical Facilities and
Caéebii;ties of the Aerospace Research Pilot School) This historical interim was
V/STOL PilOt Treining. The school had documented the requirement for such train-

ing duriﬁg l;g;\vhen it became obvious that the Department of Defensa soon

a would be faced vlth a critical shortage of tralned V/STOL test.pilots. In a

e e e et it

i 1engthy study, ‘the school staff pointed out that since DOD had no formal V/STOL

; test pilot training, current requirements for such pilots on a great number of
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projects had to be met by qualified'engineering test pilots without training;
and the number of V/STOL programs would likely increase due to the use of V/STOL
in limited wars and the acceptance of V/STOL by North Atlantic Treaty Organiza-
tions.29 The school staff which had trained one class of eight army students

30 made it clear in the study that the Aerospace

in helicopter training in 1960
Research Pilot School with a relatively minor increase in resources could provide
partially trained V/STOL test pilots by January 1966 and fully trained test
pilots a year later. The stuay went forward to AFSC on 16 November 1964 over
the signature of the AFFTC commander, Brigadier General Branch, who requested
help in getting the proposéd program underway.3l Briefly, additicnal resources
consisted mainly of three OH-13S helicopters, manpower, and funds now and four
X-14T aircraft, manpower, and funds later.

Response to the proposed V/STOL test pilot training program was almost
immediate. On 15 February 1965, the school obtained t Oﬁ:zgg:gbrcraft (USAF

S/N Gl-yéggglhn /51—13869 from Sharpe Army Air Depot, 32 California, another

33
(5@3&§Efil>on 3 March and one (§1-13 793 22 April. The latter replaced OH-1E

51-13869 which was destroyed during a student training mission as indicated pre-

‘viously (page 4l1). Meanwhile the addition of V/STOL training to the USAF Aero~

space Research Pilot School was documented as a new task by Memorandum Report 10
on 23 Februany 1965.3h Fund-wise, V/STOL training during the remainder of FY-65

appeared to require $90 OOO, as much as $ll7 000 in FY-66, and over $200,000 for

f FY-67 The estimated fund needs however did not include $2,500,000 for the
'aforementioned X—lhT which were not in the Alr Force inventory. In the meantime,
2D AFSC validated an AFFTC request for two officer and two civilian spaces to meet

“manpover requirements imposed by the new task.
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'Ih-addition.to the foregoing, four more civilians and two airmen were assigned

as follows:

Mrs Della N, Chase, Secretary to the Commandant.
Mrs Carolyn J. Ritchey, Secretary, Training R & D Division.

 Miss Linda G, Wilson, Secretary, Aerospace Research Pilot Division.
Mrs Jackie D. Burton, Secretary, Experimental Test Pilot Divislon.
SMSgt Richard W, VanDenberg, Administrative Supervisor.
A3C Michael T. Rompala Jr., Operations Dispatcher

Total personnel assigned by month follows:

Jan Feb Mar Apr May Jun
Officers 27 28 28 29 29 27
Airmen 2 2 2 2 2 2
Civilians 5 5 5 6 6 5
Students 33 34 32 2y 36 36

Officer strength went from 28 in December to 27 in January 1965 when Captain
Thompson dropped as an instructor and entered Class 65-A. The latter class of 13
students also raised student strength from 20 in December to 33 in January.
Assigonment of Captain Worden in February as an instructor in the Aerospace Research
Pilot Division upped officers to 28 and the assignment of Captain Ralph to the
Experimental] Test Pilot Division in April raised officers to 29. Then in Jume

.Lieutenani_Coloéel Curtis went PCS to the Army War College, Major Currie and
. Lieutenant Darby vere killed in the crash of their T-33 near Demver, and Major
?orosi;n.receiveﬁ an assignment with Space Systems Division's MOL program. Mean-

e while, Lieutenant Colonel Austin A. Julian came in as & replacement for Colonel

j"'7’-__JC\.u"b_.’t.s'sng_l Ceptain Robert E. Ross was picked up as an instructor in the Experi-

o mgntal-Test'Pilot Division. Thus the officer strength at 27 assigned on 30 June

f‘gnded this period as it began. It was anticipated however that a sizeable

Sia





school inventory through 30 June 1965 were:
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increase was in the offing, for manpower Jjustifications submitted to Systems

Command not yet allocated included 2 officer spaces to man a V/STOL training

- program to be incorporated into the experimental test pilot phase of instruction,

2 airmen and 1l civilian to work with the contractor on the T-2T Space Flight
Simulator, 1 airman as supervisor of dispatch in the Operations Office, and T
officer, 25 airman, and 2 civilian positions to man the newly acquired MOL pro-
gram flight test crew training reSponsibility.35

Captain Roberto Starc of Argentina graduated from the experimental test
pilot phase of Class 64-C on 12 March to drop the student strength as indicated
in the foregoing table. In April, then, Class 6L4L-B graduated eight students

sending student strength to 24 for that month. The following month, however,

Class 65-B of 12 students brought the number of students up to 36.

Al rcraft and Flying Hours

Six aircraft were added to the school inventory this six months and four
lost. Two of the gains were T-33A 53-5099 and T-33A 53-5188 picked up from Base
Operations in January where they had been used as operational support aircraft
for proficiehcy rated personnel not regularly assigned to crew positions. The
renaining four aircraft were OH-13Es 51-13809, 51-13869, 51-13841, and 51-13793
gained from Sharpe Arﬁy Air Depot, California. Losses involved the crash of

OH-13E 51-13869 on 23 February, the crash of &—BBA 53-5188 near Denver on 27

" June, another T-33A (52-96L1) sent to reclamation on 9 March, and still another

'T733A (56-3659) sent to Davis-Moﬂthan AFB on 9 June. Aircraft remaining in the

36
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- Aircraft Serial # Date Gained Aircraft Serial # Date Gained
NB-STE .. 55-4258 Oct 56 F-10LA 56-0750 Jan 62
i 7 55-4262 "Oct 56 56-0752 15 Nov 64
©is 55-L267 Oct 56 56-0754 15 May 62
. NF-104A 56-0756 - 27 Sep 61
T-33 52-9425 Mar 58 . F=10kA 56-0758 30 Nov 64
52=-98L46 Apr 59 . 56-0759 15 Oct 62
53-5099 15 Jan 65 NF-10LA 56-0760 15 Jan 62
55-4378 21 Jan 6k . F-104A 56-0766 15 Oct 62
57-0549 19 Oct 61 56-0826 19 Aug 62
5T7-056T 18 Qct 61 F-104B 56-3722 1 Jan 63
57~-0T51 1 Sep 62 57-1304 20 Dec 61
57-1307 22 Oct 62
JT-38A 58-1195 16 Aug 62 F-104D 57-1319 17 Apr 6k
59-1594 27 Apr 62
59-1595 4 May 62 F-106A 57-0238 5 Jul 62
59-1596 27 Jun 62 F-106B 57-2519 31 Aug 62
59-1597 3 Apr 62 57-2529 30 Jul 62
63-8134 L Feb 64
63-8135 L Feb 64 OH-13E 51-13809 15 Feb 65
- ' 51-13841 3 Mar 65
NF-101A 53-2k22 2T Mar 63 51-13793 22 Apr 65
Flying hours:37
Jan Feb Mar Apr May Jun
943:35 665:05 819:15 T49:30 767:10 946:20
Training

<k

- From 5 June 1961 through'the ‘end of 1963 under the original concept of

sPace training at the school, 41 space research Pilots graduated from the aero-

space research pilot course38

'.,;_ (B

: f experlmental test pilot course of instruction.39 As noted at the beginnlns of

fand 60 experlmental test pilots completed the

this chapter, the two courses wvere comblned on 1 July 1963 into a two phase type

% of training act1v1ty vith a prov131on whereby experimental test pilots graduated
in six manths end the remainder or the class contiunued on for snother six months

;1f_. to graduate as aerospace research pilota Class 63~-A and Class Oh-A undnr the

"r'.i‘_
)
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vocombined ‘course concept graduated another 12 experimental test pilots and 25

" space research pilots through 196h

‘Class 6h-B

This class began on L Ma&,l96h with 12 students.' Upon recommendation of the

- faculty two weeks later, however, Ceptains Thomas E. Brand, Augustine R. Letto,

and Robert I. McCann were dropped and, on 2 July, Captain Robert F. Bernado was

dropped.hl The remaining eight students as follows graduated on 27 April:

USAF Captains -

Assigned To =

- Navy Lieutenants -

Assigned To =

Robert D. Freeman APGC Albert H. Best III Point Mugu
Charles G. Fullerton ASD Marle D. Hewett Point Mugu
Paul M. Jeglum AFFTC '

Leslie D. Pruitt ASD

Thurlow H. Ralph AFFTC

Charles N. Stone APGC

Class 64-C

Thirteen students entered Class 64-C on 8 September 1964 as noted in the
previous AFFIC semiannual history (page 190). Since then student Captain Jerry
D. Bowline had to be hospitalized for surgery, and Argentiniaen Air Force Captain
Roberto Starc graduated as an erperinental test pilot on 12 March 1965. Class
\strength remained at 12 nevertheless, for Captain Worden who joined the Aerospace

Wt

v“?;Research Pllot D1v151on as an instructor on 15 February 1965 now was attending

£

" Class 6h-C as an in—house student. h2 Otherwlse Class 64-C proceeded accordlng
"?fto schedule.
RN

»

3 Another 13 students and an in-house student entered tralning on k4 January

v

~?ﬁ3“:1965 as 01ass 65-A. The in-house student Captain Frye joined the faculty 5

e October 196h as an instructor v1th the Aerospace Research Pilot Division. Another»

SN

S student Captsin Thompson, also had been an 1nstructor with the Aerospace Research

ﬂ:ydﬁPilot Dlviaion since 21 December l96h but only for the time that it took to.

o TAE . 1.,- %2

ii',-_‘ A ‘aeg
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- _ enroll as a student, Students were:

USAF Captains -

. Shirly A. Babin
" Francis Belinne

Jerry D. Bowline
Laurence C. Curtis Jr
Frederick R. Dent III
Rathaniel 0. DeVoll

Fred H. Ernst

Wayne T. Frye (1n-house)
John W. Hines

James K. Olson

George E. Thompson
Donald L. Thurman

Class 65-B

And still another 12 students as follows began Class 65-B on 3 May 1965:

USAF Captains - °

Karol J. Bobko
Thomas G. Derrickson
Alan L. Devereaux
Charles J. Ferrari
Robert C. Hover
Glen M. Personius
James J. Reed Jr
Tracy A. Scanlan
Frank M, Smith

Roger J. Smith

Total Students Trained

llo
Navy Lieutenants -
Robert L. Crippen
Nicholas B. Temple

Ly

Navy Lieutenant -
Thomas K. Mattingly
Navy Lieutenant Commander -

Edgar D. Mitchell

Since &4 February 1951 when what was to become the USAF Experlmental Flight

oy

Test Pilot School and later the USAF Aerospace Research Pllot School moved from
Wright-Patterson AFB Ohio, the school has turned out 500 experimental test
‘:H_pilots and 7& aerosPace researco‘filots to 30 June 1965 Moreover, 94 of the

‘ experimental test pilots trained by the school came as atudents from friendly
j‘ nations (h6). Alr Force eontractors (35) the Army (7). CAA (l) FAA (2),

RASA (3) h? ahe Th aeroepace research pllot graduates all have been USAF except





1k7

»;bf uhe3USAF aerospace trained pilots--Borman, Collins, Freeman, McDivitt, and
.':Scott--have been piéked as astréﬁauts for the nations' space programs under
NASA. Graduates of the USAF Exﬁerimental Flight Test Pilot School or the
experiméntal test pilot phase of the USAF Aerospace Research Pilot School who
have been selected by NASA as astronauts were Cooper, Grissom, Slayton, Stafford,

White, and Eisele.h6
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_ to the newly created Alr Research and Development Copmand (ARDC), Alr

" AKDC, hovever; an unusual deviatidq fyon the accepted practice wherebdy

October 1961 when the facility bcclnc the UGBAP Aerospace Research Pilot

$chool.

:test pilot course received trainin‘ in the 1atest -athods of telting and

~evn1unt1ng uircrnrt and xela&od usxnucnxical equgp-ont. Enrolllnnt

125 A

St - Chapter 3
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USAF AEROSPACE RESEARCE PILOT SCHOOL

On 4 February 1951, prior to relinquishing command of Edwards AFB

LRL D T e =

Materiel Command (AMC) transferred to Bdwards AFB the AMC Flignt Test

Pilot School wvhich had been training selected ANC pilots for several

s

years at Wright-Pattersoa AFB to perform fligat tests on producticn and

S0 T A TR ) 4

experimantal eircraft. After tae move, the AMC Flight Test Pilot School

became the ARDC Experimental Flight Test Pilot School until 1 Jaauary

UL, | FANAELY
SR e

1953 when it became the USAP Experimental Flight Test Pilot School--a

:i{
16
i%
i

-

designation that reflected the school now accepted epplicants on an Alr

Force-wide basis.l Operation of the achool remained under control of

Alr Trnining Command exclusively operated all }1r'Fo;ce nchoolu.? The

SAF Experimental Flight Test Pilot Schcol deaisnnzion endured until 12

3

A~ ,',- ST = KT L ,..:s, ::?: ~ 3":1/;?5’\!' ;';é:}" PR “:'5 i"f"w" 0y il i
Subsequent to 1961 the school curriculum consisted of tvo distinet
couréesA-én”experiiehtil test pilot4coutlc'cdd an‘iarospace research

pilot cour:e--each about gglgn inntha long Students of the cxperinantal

1

L3

uaually vas nade up ot Alr Porce pilotl. pilots of other lervices lnd 5

abencies pilota of cllied nations. and pilots of Air Force eontrcctorl. Je
- . f % - &t < "’ ‘. A '*{ 2 ‘i\ ] }
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o

Aerospece research pilot ¢ourse giudents were greduates of an experimental

a2 3
P R AL e

wy U

. test pilot scbool selected to train as pilots and project officers for

gl

manned space progxnmn.

o 1 Py

The two-course concept of training following a trial period of tvo

,;% years was consolidated into a one-course, two;phase typve truining on 1 July

NV

1963 vith each phaase corresponding to the old two-course training. Combin-

W SR B

ing the two former courses cémpressed the over-all training time from

P Tt LN

about 16 wontha to Oﬁe‘year; and in many instances, it reduced the permanent

change of statiom pet student (some students finished the experimental test

3 ,“f pilot course, returﬁed to their nome station. and then returned to the

school later for the aerospace course). Moreover, when there was a time

lapee of any gr&at lengtb betveen gracduation from the experimental test pilot

b ST RERS S

course and entry into the aerospace research pilot course the student had to
réeviev certaln basic engineer&hg subJecta and test flying theory at tae

A beginning of the lattcr course. Under .the single continuoua course, train-

N _»———F-
i 1 &

1ng connon to béth courses had been combined thus eliminating the need

ror basic reviev in the meérospace research pilot pbase or instruction.

Méfging the tvo tbrier courses &leo enhanced revision of the curriculum to
keep 1% 1n harnony '1tn tne upsce—oriented evolution occurring in Air Force

operttionl and tentlng_: Eut nor. than nll else. perhapaw the mingle course

o oy

--by elinlnating the tinc bctvccn tourues-produced an meroepnce reaearch

pilot younger th-a one trained ln tvo touraeswh and thil was 1nportnnt ln'

L

VRL;view of the dwimdling pool of young teat pilots uvailable mnd qu;llried =

‘ ,m uronlpace nseu’e‘h pllot tninins S it S

A ) \ ‘“—v.
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Training Pacilities and Equipment
it CirEie G AF L i U

Headquarters USAF since Hay”1962 actively supported Engineering

service Project (ESP) 922A-9060 to update school technical facilities

. and capabiliti_ea.s’, The school under the ESP had received funds for new

3 facilities, obtaineyl additional aircraf},_ and augmented manpower authori-

! space flight

{ zations as necessary to train annoually 36 research pilots for manned

6 and 12 experimental test pilots. Fund-vise, thie school

: received approval to spend mare than $10 miliion for space training alds

and eciuipment to facilitate training.T Equipment at end of tnis reporting

period included a static space limlator, a static aerodynamic simulator,

'-'7:_5 T 27 space flight simulator, a reaction control trainer, an F-106A

e _devoid of variable l_it‘t/drng (L/D), and ‘three OE-13 helicopters for student

2 v/.mz. training. In addition, there were tuo F-10bA aircraft augmented

IS

e vith rocket engines and ballistic controls to provide experience under

- = gero gravif.y conditions and to providc_,trunlng in energy lmnagement. and

8 Tean l J .
f‘efent:'y,techniques. et s ‘..;u, hast voided B ol
; NF IOEA Roaket n.nd Ba.llistic Control Augmnted Trainer el g

Lockheed Ca.lifornia. Coupuw at . cost of $5, 363 322 md.!ﬁed three ?—10&1\:

3
-
é"w,\_‘ I

and auglentins_the. aerodynamic controll vith reaction controls rox' apace 8 i
- atudent trdning At utitudes in t.he ncighborhood of 120 000 feet. Lock.heed

| 1ls0 replaced the F-lohA vertica.l tall vith Sy ol verticd wi rcplaced '

* t.ne J79-3A engine vith a J?9-3B “and prealurized the cockpit \rith nitrogen.
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lockneed finished their work in mid-1963 and delivered NF-10kA UBAP

erial Number 56-760 from Palmdale to AFFIC on 1 October, WSAF B/N 56-672

.,_. _ ; : g

on 26 October, and USAF §/H 56-756 on 1 November.’” One of the airplanes

veut to tae 'Doput.y fox; Systems Test for a flight test ,avaluetion to determine

if the NF-1044 had accefzahle flying qualities for ita design mission and the
4 otaer two went to the school for instructor checkout.

Only three instructors--Lt Col Robert S. Buchanan, Major Robert H.

D Mcintbsh gﬁd Captain Frank E. Liethen Jr--and the school coumandant ever

; checked out in the EP-10h; none of the three alrcraft ever hes been used

for studeat tr&ining.lo One of the ailrplanes (USAF S/N 56-T62) at tne

scaool erashed to destruction on 10 December 1963 following a zoom maneu-

ver,n and the other airplane at the school (USAF S/B S6-T60) joined the

A bt

one ixl test at the Duputy for Sy;ta;ls Mt Tut“;nd eviiuatiou of these

B o v 4

u‘.rplnnea was conplote on 16 Febmm 1965, both n.irplzmes returned to the

[

5

L
LAt &

’{n"g‘i -n_:l i

-cbool inventory ror instructor checkout vithin the unitationa now imposed

‘u . result of the long evtluation &u‘iu night teut.w

‘e

@
&
iy

]
£y
% test sta.tul t.o mka it even reaaonably safe. Yet it still could not be used

N q .
s' L an letoepsce tniner nnleu eendn fli;ht roltrictions vere 1npoud.13

g In uddition, t.uting t.hu fu proved conclu!ivelv that. the NP-10LA vould
TS " . b T l"‘f" S 73 :-ﬂ;w_-w.'.;-p y!hd‘g’ £

require an intiu;ateiknovledge of the drcn and 1ts flight chuuteristics

tor 1t n.s extrmly senaitln ni high altitude-. ru.rther, nirplane main-

Y i .;;,

. Q-"_ t,enmce had become a nvere problen becme ot the nm nodirications nade I
1k '

e e T A

§o
2 L

RS Sevet&l nev dnnlopunt .i.tels had beeu ndded vhile the NP-104A was in a -

e

pmera,
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Only ome of the two NP-104As being used for instructor checkout vas
still flying at the end of Deéember 1965, for USAF S/N 56-756 had received
najor demage to a wing and the Att under fuselage vhile returnipg from a
zoom climb maneuver on 18 June when an explosgion Qgcurred following a
failure in s hydrogen peroxide line leading to e reaction control motor.)” _

On 20 July 1965, investigation was completed on the S/N $56-756 accident.

The primary cause of the accident was determined to be materiel failure.

The O-rings in the reaction control hydrogen peroxide (HQOQ) system slip /

Joint failed, allowing R202 to leak into the aircraft and decompose, causing/

an_explosion.16

T-27 Static Space Simmlator

The space flight simulator that began 30 November 1962 under contract
to the Link Diviaion, General Precision, Inc , at a cost-plue incentive fee
price of S3,h81 000 rinally begun arriving at tbe ‘achool on 5 October 1964,

Contractor development problens aasociated vith the visual system (Mission

oL ¥ ] N, R S e
v _t,,,. s 5% - -

hffects ProJector). conputer ly-tel. and moving base system, caused some

«-,,_.

del&y 1n dalive:y und cost nnother ‘1 hho 000 as well.l? Additional overrun
on the space flisht s;lnlator nisaion effects projector portion of the
visunl -y:ten‘vas eltinltod to be as Inch as another $240,000

QFK Stndont.t:nining in the $5, 500,000 ltntic space silulation facility in
a ncv ving of the pehool began in rebruary 1965. although the T-27 still

lackod thc -isaion errectl proJector‘portion of the visual lysten.la

l

spaco tlight sinulator vas conplete enough nov, bovever, to provide realistic

The -
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oroital launch, rendezvous, and docking space flight treining locally for

the first time in almoat four years of turning out si:a.ce_., pilots, project

3 me}u, and space r.ughf. coﬁeultmta. _Investigations were continuing

,ﬂ

i

g; vith regard to expanding the T-27 space flight simulator capability to
2 _

% include Eimmlation of the Manned Orbitiag Laborstory (MOL) system Gemini-B
<

é vehicle and miszsion cheracteristics.

T

fﬁli?‘v‘ »&'ﬁ'-“

:'3 Aa‘ of December 1965 over ‘fS ibdiﬁco.tiona involving hardvare were

made; these ranged from the inst'allatim of additional head-set jacks to

Firgdee
SR EVEL

o)
=t

3 the addition of & pev program ipatruction to the Mark II computer. More

han 250 prograﬁ changes vere made, ranging from an instrument pointer

13 More

than 1,000 sizulated launches vnro Ma as of Docember 1965, as well as
) is —: e

1% 000 rendezvous, and 1,000 n-ontriu.m

(4 as ki A REESY e v 3

: g polarity reversal to the progrming ot conplete nev venicles.
g The T-27 Space Plight Simlator vu cmpletaly accepted by the Air

=3 ~ 3.

M-{-\. ‘

. Porce except. for (1) H.ission Etfects ijector portion of the Visual

.:. 2 . "‘ ..& B\ \_)‘ P -
£ Systen. (2) Sone debugging of tbe b:lgh L/D re-cnt.ry port.ion of the progrm.
w g 20 B AR TR o
Delivery s Yor the [ portion of the vnm Syltem vas ‘set for 1966. 21
g B SRR SRS fj*;e,'*. 'H“u_‘» 25 SRR = Sl q o Ik AL | T
Vu'iahh Mntz F-—;OG»B"" T :':a' BREN: ~ - lradimd i no -—ré.;-,x:-::z‘; Ty

=¥

M’.tapta to pruridc the- lehno‘liﬁth an P-106B miable stubuity ad- ..

; nnced tn.tmr cq)ah.uity Mn bﬂm@led npemdly u not.od :h prrdous ;
unhnnunl n‘m hiatories, mr. -Class_ V. ﬂodit‘icsuon lln-bcr 1268 vas

e

uxt.horiud wnich vould oventunlly mit tho coanuion of tvo 7-1063 to

: urocpcce vehicles suitable for train.lng atudentl the control characterta—

*“'" t.ics of future spcce nhicles. !‘he_ project vu mndzd for tl 800 000
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relmod to the San Antonio A:lr Hatcrhl Area (SAAMA) end SAAMA let request
. 22

F

for proposals for the -odiﬁcution on 28 May 1965. Précurement was
competitin and vould include dnaign. installation. and flight test of two
modified aircraft. Technical unistmce to SAAMA weas to be provided by the
Research and ;re;:hz‘;o.lc;gﬁy.~Divisigo;n :o Plight Dynamics Laboratory throughout
tbhe program.

Froposals were received from four companies. There was consideratle

i héld-up in procurement action (from September to December) resulting from

delayed processing of the Revised Form kb0 in Hq USAF.23

Sjgace Trainer Study

School wtnoritiu knew mt lmor tnlnins would never replace
tae type of trdning du'h‘d hu Med tﬂin&ng in an sdvenced aero-
space trainer. Therefore, a quuxt.un operaticnal requirement (QOR)

hui been estn.blisbed in 1961 it hu been updo.ted a.nnually since for e

trainer lililu' to an &-15 that vould pro‘vide piloted boost, space attitude

control c.nd uro G ro—ont.ry. appronch and 1md1ng. and environmental and ..;’»’

2k

personn.]. oquip-nt tn.in.ing. Inmtintions 1nvolved mditying operational

al
fe h

high permr-nce turbojm to_mopt.hh u!mced aerospace trainers beyoné

' convenﬁoud luuung m. experlence und proor teating perromed ‘with tnese 7%

tn mkot uumntcd r-mh curnnﬂ.r cvuhble. But a more eppeu.ling solution

---peened to bo X-IS rocnt nuu-ah _nltcrart aodified vith a second’ uut and

S

drerm since 1959 Ierf. tcv \mhnovnn in the criticc.l hie,h upeed henung regi-s 25

ARy M o 1 bt

L ey A 4
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The aeroapace trainer QOR had pnenﬂgpyised 9 Hovember 1964, reaubmitted to
APSC (SCMOL) in accordance with Air. Porce letter (AFORQCT to APSC) dated

8 Janun}y 196k,‘and currently y&i,iﬁxpaAr for atarrins.egh

190L Support for Space Systems Divi:ion

. nemorandum or understanding betveen Space Systems Division (ssp)
and the AFFTC on 15 September 196& delepated responsibility to the AFFIC

for certain phasea of MOL crev flight trainin5.2T To date, AFFTC support

* i i
4\/‘_ 3

or SSD amounted to a few in—house studies, trnining progrsm curricula,
h 3 &~ 1 L e T LR
and some aasistnnce on fncilities and nnterials requirenenta needed to
5, eah :"\\‘ NIRRT Y A
accomplish MOL crew training mission. hovever. eight HMOL crevs vere

-----

selected to start trnining shortly Details or the training course were

-4\?~\-.
vorked out between ARPS and the MOL progrem office 28

F-104 Aircraft Hodirication_fof Bafe Zoom Flights

3 -
Tois task was added to the Engineering Service Project in October 196k

rolloving tne crnsh of F-thA USAF SIN 56-0764 during a zoom maneuver (high

785

energy nanagenent flight) on 15 June l9bh 29 invcstigaxion of tbe accident

e

pointed up a need rbr ndditionnl instrumentation to include UHFP cnnnuninn&innn,

rl'_ 2 €43 2 3 Iy - LA
angle of attack indicators. auxilin:y electrical power. nnd ‘radar flight
“_32-‘ va- '—,'~_' T !n —3‘{;; 'f_«x 1% | Nod R ".‘_ Sy
path nonitoring througbout each goom nnneuver.30 Mbdification involved

‘:“4- xh

?f seven ?-thAn USAP Serill Khibers 56—0750. 56-0752 56—075h 56—0758

2Tt Tt 5y .“ If «\»»._

56 0759, 56 6766 and 56-0826 Modii'ication he.d ¥ nuthorized as Clua

ARV o v" L
»

i _IVB ‘under Sncrnmento Alr Hnteriel A}en‘(SNAMA) Project SHHE 6&-517,

‘\4,,! snu - N .w._.'«_\x
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F-104 Side-Stick Controller Modification

This task also vas initiated in October 1964 to develop and evaluate
a side-stick controller for two F-10LB school aircraft that would provide
training on the type of control sticks wsed in spece research vehiclea.
The school prepared a purchase request for $200,000 oﬁ 15 January 1965 for
developaent and delivery of tvo modification kits plus technical data and
eogineering services. A request for proposal (RFP) vent out from AFFTC
Procurement on 29 March 1965. Replies from prospective contractors came
back & month later and Douglas Aircraft Company vas given the contract in
May . Project manager for the task vas the ARPS Treining Research and
pevelopment Division. ©SMAMA accepted engineering responsibility for the
progras and the Flight Dynamice Laboratory of RTD agreed to assist SHAMA

as needed.32 The AFPPIC D&puty for Maintenance was given the reaponaibility
a3

of installing the kits, &

V/STOL Pilot Training | '
B e P W

A pev task had been added to ESP 922A=9060 (Updating the Technical

, e T . ’r.’,‘..ﬂ"' S

'Facilicies and Capaoilities of the ARPS). Tuls vas the V/STOL'Teat Pilot

PR - J.w;“ h o

“re

Trsiniug Frogr#u._ The achool had docunented the requirement for uuch train-

"iﬁb during 19bh vhen lt becnne obvions thnt.the Department of Defense soon

ot L2 = Sy ek

. vould be faced vith a criticll Bhortuge or trained ¥/8TOL teat pilntu. In

15 ok RV

a lengtny study. the school Btl!t hsd pointed out that since DOD had no

S - o g

rorzal V/STDL test pilot tru[ﬁingm currcnt requirenents for such pilots on

3 |~ ..(‘ . F‘
s grcut number of proJuctn hnd to be met by qusllried engineering teat pilots
vituout braining. rurther. the nunber nr V/BTOL programs Vould likely incrense

pe T Fre Rz "Hg?i I ,.;,'-._‘ P o
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S N

due to tae use of V/S TOL 1n limjited vars and the acceptance of VIS"OL by

North Atlantic Troaty Orgnnizations.3h The schcol staff which had traimed
035

one class of eight Army atudents 1n helicopter traiuins in 196 made it

T e

clear in the study tnat tne Aeroepnca Reaearcn Pilot School vitn & relatively

2 §

fo

zduor increase in resourees could provide partially truined V/STOL test pilots

PRSI AR G A OS

ty January 19b6 and rnlly trained test pilots a year later. The study wecrt

.rﬂ‘\S a9

forV&rd to AFSC on 16 lovonber 196& over tun signature of the AFPFIC commander,

Naied

(B 7

brigadier Genersal Brancn, who requeltcd help in getting the proposed progran
36 ELs "’h'

LB TR

underway.

-

Response to the proposed Y/BTOL test pilot treining program vas almost

B bt ke AR f sl 2

izcediate. On 15 February 1965, the school obtained two 0ii-13E aircraft

(USAP 8/M 51-13809 and 51-13869) from Sharpe Army Air Depot,3! Californis,

38

a.otuer (51-133L41) on 3 «aren and one (51-13793) 22 April. Meanwvhile,

3 -tue sddition of V/STOL tr:ining to,thc LSAF Acrospace Researcin Pilot School
'uas docunented a8 a nev. tnuk by Hnloranuum Roport 10 on 23 February 1965.39

Fund-vise, V/STOL truining during tke remainder of FY-65 required $90,000,
PvERY T. Bl
3$117,000 {n F! 65'_nnd;ntnz $200,000 for F1-67. The estilnted fund needs,

" "' @ !5’ et S

nowever, did not includo #2 500 000 ror four X-14T aireraft, a naeded re-

i n..:

source not 'in the Air Force 1nventory.

nES *r_ 3 . ' e o v wwy

2 Pending results or a Joint A!?TC—ASD study. the target delivury date -
2, A 1y A hOj‘

.t.‘

School Staff ‘nd Pseultx

o Waptipe: o L ..:,’
e

4 -:*:ég“-33 S, = S "Eﬁﬁ?'  a ey NS
7 Cowngndnnt - e ,Col v Chnrlot E. Yeager AR 23 gul 62 -
= e x«*—* :."J" #s '2:-_ o 2 ’
; Deputy ; ;f;f' Lt Col Austin A. Julinn Jr 3 21 Jus 65 -
Operl.tionn"ﬂo tCapt aobert X Brouahton 20 Jaa 6k -

LT
7_‘4{, >

&
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Ty 2cutive Ma) James A. Boulihan 2L Aug 62 -
. Chief of Admin ~1st Lt Adam 8. Brown 26 Peb 64 -
‘Ch, R&D Trmg Div Capt  Clifford H. Allen Jr 3 Jan 6k -
Ch, Rsch Plt Div Lt Col Robert 5.’ Buchanan 15 Jan 62 -
Ch, Operations Br -Maj ~  Robert H. McIntosh 1 Jul 65 -
Ch, Academic Br Ma) Horris J. Hanks 1 Jun 64 -
Cn, Simulation Br Ma) Jobhn Prodan 1 Jun 64 -
Instructors NaJ Frank E. Liethen Jr 2T Dec 63 - Nov 65
Ma) Albert H. Crews Jr 29 Jun 64 - 29 Hov 65
Capt Richard E. Lavyer 10 Jul 64 - 29 Nov 65
Ma} Wayne T. Prye S Oct 6k -
Capt Alfred M. Worden 15 Feb 65 -
Capt Darius W. Gaskins Jr 4 Mar 64 -
Capt Charles M. Duke Jr 3 Sep 65 -
Capt Henry W. Hertsfield Jr 3 Sep 65 -
Ma} William R. Pogue 6 Dec 65 -
Lt USil Richerd H. Truly Jan €5 - 29 Rov 65
<1 Cb Experimental
Test P1lt Div Ma) George D. Hendrix 10 Jan 63 -
Cu, Performance Br Ma) Orgle D. Godwin 12 Nov 63 -~
Ch, Stab & Coat Br Ma) Russell §. Buker - 6 Jul 65
' Maj . "David H. Tittle T Jul 65 -
2 " Inatructors Capt. John A. Morrison 4 18 Aug 62 - 16 Aug €5
i Capt Walter J. Schod Jr 9 Jul 63 -
Capt = Tommy I. Bell 27 Dec 63 -
H Ma) = Prank D. Praszfer 27 Dec 63 - 15 Dec 65
5 MaJ ' Robert E. Ross 8 Jun 65 -
Capt ¢ Thurlov H. Ralph 28 Apr 65 -
"§ Lt U'Sl John I.. Pinley Jen 65 - 29 Bov 65
;‘3 Total perlonnel a.ssigned by nonth folloys: . i'oa !
2 Jul  Aug = 8ep . Oct Koy Dec
R Orﬁ.cers 7 26 ‘A"é’25 23 ‘ 235
Airnen S s ip g anee £t p 2
- S Civi];inns,,' 8 75 q 5 3
Students 36 50 39, 39“
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inventory through 31 December 1965 wvere:

k1l

el w4

“Aireraft and ?;z;ggrﬂoufs

- 337

57-1301 (3 December 1965). - The loss vas F-106A 57-0238. This aircraft

crashed on Edwards AFB on 6 December. Aircraft comprising the school

Tvo-aircra:t>vbre_added to the—achool.inientory during this reporting

period and one lost. The gains were T-33 57-0609 (31 July 1965) and F-10LB

~1 1-33

57-0751

5T7-0609

58-1195

: 59-1594

- 59-1595

S 59-1596 11

Y5159-1597 v
63-8134

w1 Sep 62% <1t
31 Jul 65 i

-3

16 Aug-62';”.:?~ibhn

2T Apr 62 "Isini: 1. &
PF-106B
Fiow > 5T-2529

h m 62 " Fa
27 Jun 62 Fev Ui
3 Apr 62

~*' b Feb 64 DH-13E

. 5T-130k
57-1307

Tt 5T-1300 G

5T-1319

gt

T 57-2519

51~13809

. 20
22
3
17

31
30

Dec
Oct
Dec
Apr

Aug
Jul

Aircraft Serial # Date Galned Alrcraft Serial /4 Date Galined
§B3-STE ' 55-42%8 Oct S6 . P-10kA_ .. S56-0750 Jan 62
55-4262 Oct 56 56-0752 15 Nov €4

55-5267 . - Oct S6 i o . 560754 15 May 62

NP-104A 56-0756 27 Sep 61

© 52-9h25 Mar 58 P-10hA 56-0756 30 Nov 6k

52-98L6 Apr 59 56-0759 15 Oct 62

$3-5099 15 Jan 65 NP-10kA 56-0760 15 Jan 62

55-%378 21 Jan 64 P-10kA 56-0766 15 Oct 62

57-05k9 19 Oct 61 56-0826 19 Aug 62

S7-0567 18 Oct 61+ . P-10kB 56-3722 1 Jan 63

61
62
65
6

62
62

15 Peb 65
3 HMar 65

5 =5

-~ 63-8135 - A Pedb 6k . 51-138k1
e MR Lot s e RE R v Y P 51-13793 22 Apr 65
© 53-2422 .  © 2T Mar 63 - :
.h R A A ¥
:';;,\‘ Dec
laf_‘696:b6
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4: l?ron 5 Junc 1961 throush the .nd of 1963—-undcr the origind concept
of space tnining at tho lehool—-ll lpcce roaca.rch pilots graduated from

S

b3 and 60 oxpcrfnent‘l test pilots

the ummce nsecch puot course
completod the exporincntnl test pilot course or imst.x'v.u:t'.icm."h As noted
earlier in this (;n‘pter. the tvo courses were combined on 1 July 1963

. into a tvo-pha.se type of training sctivity with a provision vhereby
exparimental test pilots graduated in six months; the remainder of the

class continued on for another six months to graudate as aerospace research

pilots. Class 63-A and Cless 64-A under the combined course concept

4 graduated another 12 experimantal.test pllots and 25 space research pilots
through l9t3b.hs
- I, : o1
A : k6

This class astarted on 30 Angl@lzt with the following students:

-USAF Captains - ..~ '~ fi' [°" Navy Lieutensnt Caammnder -~
Thomas J. Davey - - o b La' B. Keely
Norman K. Dyson Fhos 1o S A
.- Gordon E. Formell = = @ ¥ lavy Ctptnin =
‘Warvick H. Glasgow -~
» James F, Heye - - Robert Y. Ovemer
Warren J. Kerzon STl ‘
Donald J. Kutyna -~ - .. “ra Itl.um Ar Clptdn e 8 SN e T
i James C. Rider = = . 3 : L Ll
- Thomas H. 8Bmith =i wwxen o 1ous :Vittorio Hencghinl ST RTI  E § C
o ”'Junes T. Strader : DN JEsSEaa
b : L seter wa A Ko ek £ s
& Class Gh-c

‘rhis elua vas gr.duated on.3 8¢ptcnber 1965. Ma.Jox; Genex:al Hora.ce A

g s > i 5

Bmes vas guest :pea.ker.‘ Cl.pta.in Petcr C. Hoas wa.i recipient of the ﬁonts

&
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_ ;% Award. Graduates were: ':5'
3 USAF Captains - ;. Bavy Lieutenant -
2 Spence M. Armstrong ' Gary L. Moore
o .Charles M. Duke Jr. S R O e HES
Barron Predericks III - USMC Ca'ptain"-

Henry W. Harsfield Jr. 2 :
Peter C. Hoag' i A Jdaepb_B.'wuertz
Wendell R. Hull ' ¢

Gerald D. Larson

Stuart A. Roocea -

Floyd B. Stroup

‘Alfred M. Worden" (In-boulc gtudent)

AP A et Vs o e A

VA

R

. o (et e Ut MR e 2N s
° VIR e gwat e Dyl i W s R
BT PRI T e it Yo 8 - AL S AT ISR T EL P

Total Students Trained

Since I February i951 vhe(_wbgtz"vu te”be‘:ome the USAP.Experiesental
Plight Test Pilot Sehool md leter the USAP Aerospace Research Pilot
School moved from wright-Petterle;x A.FB. Ohio, the nchool hae turned out
500 experimental test pilots lnd 86 serospace research pilots to 11
i - December 1905 ' Moreover. 9& of t.he experim;el teat pilots trained by
i the scbool came as ltudente froa Mendly nations (56), Air Porce contractors
(35). the Army (7). CAA (1), ru &a)yma NASA (‘3) ' The 86 sercspace

\u,.s» Hiageln

(Bir&well, smen. Hedry," ‘»

n'om the Mn.rine Corpa (He).r and \hnrt:). a.nd one fron IASA (!h.he) " Purther-

R -.~.--._.

more. rive of the uau urospeeo-tniaed pil?e-u-homn, COJlins. !‘reelen.'

=

I." @ & ‘}.f L e

' ~McD1v1tt. end Scott—-have been ‘pi.cltd es utronmte tor the netiou 8 gpace

—. _~.ri "

progren under usa Grad --_“,,; of the uau' txperimtel rniht Test Pilot
= 5 I 7 ..,5-. . * *ﬂ‘(‘ e

']
it PR

School or the emri-e _el_telt '31101. phne ,qt the uw Aeroepece Beuarch

Pilot School vho have been ulected *w'm as utmqltl vere COODer,
ha U x- 'v.')s"":“
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Chapter 3
USAF AEROSPACE RESEARCH PILOT SCHOOL

" Since 1 July 1963 the USAF Aerospace Research Pilot School has dis-

cherged its mission by training select pilots to monitor and conduct
flight teats of research, experimental, or production type aerospace
vehicles through a combined aerospace research pilot course divided imto

two distinct pheses--an experimental test pilot phase and an aerospace re-

W T i
~
o, .

search pilot phase, The experimental test pilot phase trained Air Force
pilots, pilots of other services and agencies, pilots of allied nations,
and pllcts of Air Force contractors in the latest method of testing and
evaluating aircraft and related aeronautical equipment. The aerospace
research pilot phase trained selected graduates of the experimental test
pilot phase as pilots and proJect officers for manned research programs,
Each phase was 8ix months long.l Prior to introduction of tne one course
twvo phase system of training the school consisted of two courses --an ex-

perimental test pilot course and an aerospace research pilot course--each

about seven months long.

PRkl 55

Combining the two courses compressed the over-all training time from
Aabout 16 months to one year, and in many instances it reduced the permanent
change of station per student (some students finished the experimental test
pilot course, returned to their home station, and then returned to the

school later for the aerospace course). Moreover, when there was a time

43
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Bt

lapse of any great length betvéen graduation from the experimental test

pilot course and entry into the aerospace research pilot course the student
had to review certain basic engineering subjects and test flying theory at
the beginning of the latter course.. Under the single continuous course,
training common to both courses had been combined thus eliminating the need
for basic review in the aerospace research pilot phase of instruction. Merg-
ing the two former courses also enhanced revision of the curriculum to keep
it in narmony with the space oriented evolution occurring in Air Fcrce
operations and testing. But more than all else, perhaps, the single course
by eliminating the time between courses produced an aerospace research pilot
younger than one trained in two courses,2 and this was important in view of
the dwindling pool of young test pilots available and qualified for aerospace

research pilot training.

Organization

Crganization of tne scnool reflected clearly its training missicn. Two
training divisions under the school commandant, Colonel Charles E. Yeager,
received support rrqm an executive office and a training research and develop-
ment division. The latter division functioned as a project office for de-
sign, development, and procurement of special traeining devices to fulfill
the space training mission. The chart which follows on the next page reflects
~the basic orgénization, and page 182 provides a further breekdown of organiza-

tion'thréugh branches and offices.

Ne
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Training Facilities and Equipment

Headquarters USAE since May 1962 actively supported Engineering Service
Prolect (ESP) 922A-9060 to update ségool technical facilities and capabilities=3
The school under thne ESP had received funds for new facilities, obtained addi-
tional aircraft, and augmented manpower authorizations as necessary to train
annuaily 36 research pilots for manned space flighth and 12 experimental test
'pilotst Fund—wisg, the school received approval tc spend more than $10 million
for space training aids and equipment to facilitate training.s New equipment
by 1964 included a variable lift/drag (L/D) F-106A, an interim static simulator
and a ballistic control simul;tor manufactﬁred locally,6 a static space flignt
simulator,? and three F-104A aircraft augmented with rocket engines and bai-
ii1stic controls purchaesed to provide experience under zero gravity conditions
and tc provide tralning in energy management and re-entry tecnniques. One
of the latter aircraft {USAF S/N 56—762)being used at the school for instructor
checkout crashed on 10 December 1963 following a zoom maneuverag The two re-
naining rocket augmented F-1lCis remained in rocket engine powered zoom tests
through 196i.

The space flight simulator which began 30 November 1962 under contract to
the Link.Diviéion, General Precision, at a cost plus incentive fee price of
$3}h81,006 finall& began arriving at the school on 5 October 1964. Contractor
devélopmgﬁt problems associated with the visual system (Mission Effects Pro-
'Jectbr); Spﬁputer system, end moving base system, caused seme deley in delivery
_and cos£ ;ﬁoégﬁr $1,hh0,060 as welielo Additional overrun on the space flight

simulator mission efrfects projlector portion of the visual system was estimated
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to be as much as another $240,000. Nevertheless, installation of the simulator
had progressed sufficiently by_ﬁgibecembex;to,pérmit a dedication ceremony in
vhich the Air Force Vice Chief of Staff, General John P, McConnell, officially

accepted thé\T—2T Space Flight Simulator from Link Group President, Mr. Lloycd

When the AE;\$§T§QQ4QQQ/fhcility becomes fully operational in early 1965,12

—_—

it will provide realistic orbital launch, rendezvous, and docking space flight

training in a new wing of the school completed by Santa Fe fEngineers in April

1964, The nuge tilti “1?:39g:ééggggé§m was designed to simulate motion,
sight, and sound of space flight and thus enable the school to provide complete
mission training locally for the first time in three years of turning out space
vilots, project managers, and space flight consultants.

Tasks of the original ESP still pending at the end of 1264 includeld var:-
able stability F-iObs and an advanced space trainer study. The project to
modify two F-1068s into variable stability aircraft for training aerospace
research piliot students in control characteristics of future aerospace vehicles
haid been delaycd repeatedly as noted in the preceding AFFTC semiannual nistory
(page 126). It now appeared that Class V Modification funding mignt be rein-
stated at $2 million and, if so, a request for proposal will be released scme-

time in 1965 to include design, installation, and flight test of F-—lO6Bs.13

Work on obtaining an advanced aerospace trainer similar to an X-~-15 to provide

pilotéd boost, space attitude control and zero g, reentry, aepproach and landing,
and envircnmental and personal equipment training mainly consisted of updating

annually the initial study prepared prior to introduction of space training in

- the sehool.lh

jaet
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<:;—£?0 program announced in December 1902 with cancellatwon cf the X-20
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lowever, there arpeared to be more urgency nov in acquiring a gquaiified

advanced apace trainer in view of the Air Force manned orbiting lstoratoe’y

lﬁEEEfEEBL Investigations currently involved the feasioility of mcdifying

operatinnal hi,h pertfurmance turvolets to an acceptaple acdvanced aerosrace
trainer beycnd tiat already accomplished with the two rocket augmented F-10-2s
veing zoom tested ana readied for the school. But a2 mcre appealing solution
to the mdvanceaq aercspace trainer proviem seemed tc b2 X-1S rocket research
aircraft modified with a second seat and conventional landing gear, for taa
experience and procf lesting performed with these aircralft since 1959 lett

" ] A ! : )
few unknowns in the critical high speed heating regimes.

Three new tasks were added to the ESP in October 196u ts update =echnica.

Jaciiitles andé capabilities of the school beyond tanat already accompliisned.

[
ey
+
P
[
-
<

One of the pew tasks begen when the Flight Test Center acquired respons
for a porticn of flight crew training for the Air Force MLL progrzm, The d=-

gree of Aercspace Research Pilot School participation in cuvrort of

training was worked out between the Space Systems Divisiorn {3SD, and the

. . L 16
Flight Tﬂ-s§Center on 1S September 196*6.l At that time the sohac. was des-

gnated zpeciiically as . . . the ageuncy to conduct the iraining covered oy

[

this agreement . . . ." The Flignt Test Center in connection with the new

C MOL;lask requested SSD include in the MOL Systems Package Prggram 3$37S,C0C
e ey

for construction two wings)to the existing Aerospace Researzh Pilot Sche:o.

Building Number 1220. For it was anticipated that this would be zufficient tTo

rovide another 17,670 square feet of floor space in the schooi trnat now has
, q p
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only 19,1&7 square feet to meet‘thg new requirements of the MOL program
(31 MOL personnel and heating and cooling facilities).17

Another of the new tasks aﬁded to the E3P in October stemmed from the
crash of F-104A USAF S/N 56-0764 during a zoom flight (high energy manage-
ment flight) on 15 June.lal Following the loss of 0764, zoom flights by
students in the school were suspended pending modification of five F-10lAs
and two F-l0u4Bs to include UHF communications, angle of attack indicators,
“auxiliary elect}ical pdwer, an& radar&?light path monitoring throughout a
zoom utla::.el.wex'.'}'9 Rework under this task did not involve major funaing since
it would be rerfermed by the Sacramento Air Materiel Area (SMAMA; if beyond
the scope of local maintenance.

The third and final task to be added to the ESP durinsg Toncber act.ally
nad been under ~onsideration since May 1964 and consisted of deveiopiag and
evaluating a side-stick controller for two F-10LB scheel airzraft to provide
‘training on the type of control sticks used in space research vehicles. A
request for proposal had been issued in May when $£0,000 became avai.anle,
but price estimates to develop two modificatioo kits and associated technical
equipment were far bteycnd funds authorized for the project. Nothing further
devzioped on this task dﬁring the remainder of 196k, out the school research
and develcpment division planned to re-initiate this task in early 1965 in
tne amount of $220,000 to fund the side-stick controller and have local maint-

= Lo 2C
enance install the kits.

<






In addition to the fcregoing, four more civilians and two airmen were
assigned tco the school as follows:

Mrs Della N. Chase, Secretary to the Commandant.

Mrs Carolyn J. Ritchey, Secretary, Training R & D Division.

‘Miss Linda G. Wilson, Secretary, Aerospace Research Pilot Uivision.
Mrs Jackie D, Burton, Secretary, Experimentnl Test Pilot Division.
MSgt Richard W. VanDenberg, Administrative Supervisor.

AlC Melvic Stark, Overations Uffice Dispatcher.

2%
Total personnel assigned cy month follows:~*

Jul Aug Sep Cct Nov vec
Officers 2¢ 26 28 29 28 28
Airmen 2 2 2 2 2 2
Civilians 5 p) 5 5 S 5
3tudents 2C 20 B8 33 33 20

Captain Lawyer who was assigned directly to the Aeruspace Research Pilot
Division as an instructor the day following his graduation with Class 63-A

on 9 July increased the school strength from 25 in June to 26 in July. Also,

- the assignment of Captain Thompson on 21 September as an astronautical engineer
with the Aeropsace Pilot Division pending his entry in Class 65-A, the arrival
of Lieutenant Darby on 29 September as an instructor, and assignment of

Captnin Frye on 5 October increased officer strength to 28 in September and

29 inIOctober. But assigned officers dropped to 28 again in November when
Flight Lieutenant Durnin (RCAF), an exchange officer imstructor, departed for
duty at Axr Force Plant h2 in Palmdale, Callforn*a.33

EEeh The number of people authorized remalned at 23 officers, 3 airmen, and

VSAcivillnns . &8s reported in the immediately preceding Flight Test Center

o -
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semiannual histofyﬂ(page 129). It was anticipated however that a sizeable
igcrease vas_in the offing, for manpower Jjustifications submitted to Systems
Command and not yet allocated inciuded 2 officer spaces to man a V/STOL
training program to be incorporated into the experimental test pilot phase
of instruction, 2 airmen and 1 civilian to work with the contractor oo the
.T-27 Space Flight Simulator, 1 eirman as supervisor of dispatch in the
Operations Office, and T officer, 25 airman, and 2 civilisn positions to man

the newly acquired MOL program flight test crew training responsibility,35

Aircraft and Flying Hours

Aircraft in the school inventdry seemed to be sufficient to meet normal
trairing requirements except for a shortage c¢f F-10Ls brough® on partly by
the .oss of NF-10uA USAF S/N 56-0764 on 15 June and F-104B USAF S,N 57-1308
on 18 February 1964. At the time of these losses the school already felt a
need for two additional F-1Cls. Taerefore a total requiremeat of four add:i-
tional F-10Lks to meet training demands had been submitted to USAF through
Systems Command in June,36 But due to the shortage of this type airplane
Systems Command had to come up with the aircraft from internal sources if
they ever vere made available for training purposes. Accordingiy, Air Proving
Ground Cénter which had furnished F-104A USAF S/N 56-0752 for the Strake test
" discussed hereln-§feviously (page 156) lost that airplane to the schcol in

Novezber as well as F-104LA USAF S/N 56-0758 by direct transfer in November,3{

- Aircraft in the school inventory through December were:
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Aircraft Serial # Date Gained Alrcraft Serial # Date Gained

NB-5TE 55-4258 " Qet 56  NF-101A 53-2u22 27 Mar €3
55-4262 Oct 56

55-4267 - Qct S6 F-10L4A 56-0750 Jan 62

56-0752 15 Nov ok

56-0754 15 May 62

733 .. 52-9425 Mar 58 NF-10LA 56-0756 27 Sep 61

52-9641 Mar 58 F-104A 56-0758 30 Nov bk

52-98u46 Apr 5% 56-0759 15 Oct 62

55-L378 21 Jan 6L NF-10L4A 56-0760 15 Jan 62

56-3659 21 Jan 64 F-104A 56-0766 15 Oct 62

57-0549 19 Oct 61 56-0826 19 Aug 62

57-0567 18 Oct 61 F-10uB 56-3722 1 Jan 62

5T-0751 1 Sep 62 57-1304 20 Dec 61

. 57-1307 22 Ozt 62

JT-38A 56-1195 16 Aug 62 F-10LD 57-1319 17 Apr 6%
59-1594 27 Apr 62

59-1595 4 May 62 F-106A 57-0238 5 Jul 62

59-1596 27 Jun 62 F-106B 57-2519 31 Aug &2

£9~1597 3 Apr 62 572529 30 Jul 62
6£3-8134 4 Feb 6L
63-8135 L Feb ou

. 38
Flying Hours:

Jul Aug _ Sep Qct Nov Dec
709:05 fUG 15 710:10 886:00 641:05 529:20
Training

From S June 1661 through the end of 1963 under the original concept of
‘space training at the schocl, 4l space research pilots graduated from the

_ -aerqspéce research pilot cour$e39 aﬁd 60 experiﬁental test pilots completed
' the experimental'test pilot course of instruction.ho As noted at the be-

*glnnlng of thls chapter, the two courses were comblned on 1 July 19¢3 into

a two phase type of trainlng activ1ty with a provision whereby experizental
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test pilots gradu;téd in six months and the remainder of the class continued
on for another six monthé to graduate as aerospace research pilots. The
school proposed to graduate 54 aerospace research pilots and 18 experimental
test pilots annually undér the new training concept.hl But the Air Force
lacking a clearly defined military space mission upon which *to base student

output cut the school proposal back to 36/12 annually alliocated as follows.'42

Aerospace Research Pilots: Experimental Test FPilots
Air Force 30 NASA L
Navy & Marine Corps 6 Military Aid Program 6

Other Countries 2

Class 63-A

Class 63-A which began on 1 July 1963 with 18 students made up tae first
combined course. Eight of the 18 students graduated on 2C Zecember 17632 as
experimental test pilotsu3 and the remaining 10 students along witn Capteain
William J., Knight, a previous graduate of the Experimental Test Pilot School
(58-C), continued on seeking graduation as aerospace research pilct/engineer
qualified officers. On 9 July 1964 the class graduated in ceremonies which

included Dr. Albert C. Hall, Department of Defense deputy director of researca

-and engineering for abace, as guest speaker. Graduates and tneir assignmernts

were:hhi
USAF Captsaine - ; " USAF Major -
Robert S. Beaie APGC Norris J. Hanks (AFFIC
James R, Dundar AFMDC in-house student)
Jerauld R. Gentry " AFFTC
John S. Hardy APGC US Navy Lieutenant -
o« William J, Knight AFFTC
- Richard E. Lawyer AFFTC Patrick Henry Jr.
Charles R. Rosburg AFFTC 9 :
.. James H. Stanley ADEY |
» Joseph F, Stroface -+ AFFTC

James M. Taylor AFMDC
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Class 6k-A £ ' - i

The second combined giass beginning on 6 January 1964 graduated four

of its 16 students on 9 July also but as experimental test pilots of Class
J [~
6L-A. They were: .
USAF Captain =~ David W. Thomas assigned to the AFFTC
NASA Civilian - Donald Mallick
Netherlands First Lieutenant - Jacob Hofstra
RCAF Flight Lieutenant - Clifford H. Wilkinson
General Jcka P. McConnell the Air Force Vice Chief of Staff addressed the
remaining students who graduated on 22 December as follows:
UGAF Captains - NASA Civilian -
Fonald V. Franzen AFFIC Fred W. Haise
Frrest F. Easselorink Tyndall AFB
James W. Hurt TII AFSWC Navy Lieutenants - {
David W. Livingston AFFTC
George J. Marrett AFFTC John L. Finley E
Richard E. Strickland APGC Richard H. Truly *
Gervasio Tonini AFFTC :
Richard K. Voehl APGC
Rotert E. Wnelian . AFFTC
" Walter J. Schob (AFFTC in-house student) l;
* Class €4-B and 64-C 53
&S o
. Meanvhile, Class 6%-B which beganlon L May with 12 students proceeded }Ef
on schedule. ~As'pointed out in the preceding history (page 126} howvever, f}
i ‘:.. 3 7' ‘\:' 2 ." ’ &l x f": g
only 9 of the original 12 students remained after 18 May because three nad i
been dropped on recommendations of the faculty. $?~
$ ,‘. b it~ ¢ ; e = i " _‘vé:"

PR
;-fi;‘.‘.“i, {
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Class 6L-C with 13 students assigned as follows entered training on

8 September:hT
USAF Captains - Navy Lieutenant -
Spence M. Armstrong Gary L. Moore
Jerry D, Bowline
Charles M. Duke Jr Marine Ccrps Captain -
Barron Fredricks III
Henry W. Hartsfield Jr ' Joseph B. Wuertz
Peter C. Hoag
Wendell R. Huil Argentina Air Force Captain -
Gerald D. Larson
Stuart A. Hcosa Robertc Starc

Flcyd B, Stroup

Student Jerry D. Bowline became hospitalized for surgery atter the class begao
and will be held over for entry in Class 65-A or another class next year.

Also it may be anticipated that Captain Starc of Argentina would be the only
experimental test pilot to graduate from Class 64-C.

Cost of Training

Cost per Air Force student now in the one year two rnase ccourse exceeded

/ J
( $80,000u§/uhile non-Air Force ran roughly from $28,000 for a military assist-

SV i
ance program student to $38,000 for a Navy student,ug Minimum pcssible cost
in any case though was $28,000. For example, NASA and cther civilian governmec:
agencies vere asked to reimburse the Air Force $2£,000 plus $2,000 maintenance
costs and a contractor student was charged off at the basic $28,000 pius
$b;000 maintenance, The Tirst NASA Civilian ever graduated was Bruce A.
Petersgn of Ciass 62-C. Messrs Cerdes, Mallick, and Haise of NASA who finished
"the school since then seémingly could become the last, for NASA Headguarters
balkéd'at the Air Fcrée reim#ursément.policy ir this instance calling it
"shorﬁsighted" in view of the non-reimbursable work NASA performed fcr the

Alr Fofce,so
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Chapter 3

} USAF AEROSPACE RESEARCH PILOT SCHOOL

m>

From January 1961 to 30 June 1963 an Air Force space pilot training
capability nad been developed quietly on a small scale with limited funds
at the Flight Test Center. Preparation of a suitable curriculum was the

first major cobstacle to be overcome, and it was hurdled witn the aid of

the National Aeronzutics and Space Administraticn, contractors taat were
——

in the space field, and universities that were doing space reseurch. These
it 2 Sl

agencies were visited time and again by the school faculty to gather views

of their top space persoanel on what would constitute an acceptable course

of instructiorn tc form a nucleus of space-trained test pilots for Air Force

aerospace programs and operations as they materialized. The second m2jor
obstacle which had to be dealt with was equipment and sreining s.d snortages.
This too was overcome initially with the assistance of the Nationzl Aero-
nauﬁics'and Space Administration, contractors, universities, and the Navy
:aléhough it meant the engineer-pilot student had to travel about the country
for simulator,gcbmputer, centrifuge, and even some academic training and

. € ; Sy

instruction. Once an aerospace curriculum had been drawn up and arrange-
-m§n£; completed for use of out-house space training facilities, four in-
structors of the former USAF Experimental Flight Test Pilot School and one
experimental test pilot went through the seven month course to debug it
V§ile gaining instructor competency to teach it. That first class of five

- graduated 15 Decewmber 190l tc inaugurate a space pilot training capability
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whléh to the end of December 1963 not counting those of the first class

put 36 graduates into a pool of highly skilled test pilots who were able

to take over as space pllots, engineers, or managers of aerospace projects.
. The staff organlzed and reorganized to incorporate the space training

course into the school, andkadditional qualified space instructors were

addéd to the school during the first two years following introduction of

the‘aerospace research pilot course. Concurrently, space training aids were

develppéd in-house at codsiderable savings to the Air Force and other long

léﬁd-éi;e ikemé vere contfa;ééé for ihrdugh proburement.l Also of equal

‘3; more import, the faculty was successful in its effort to provide the

Air Force with younger and better qualified space trained pilots. The

average age in the first class vaé/;;i:)For Class II of nine students, the

age dropped to 33 1/2. On 1 July 1963, the maximum age at time of applica-

tion dropped to 32, and the flight prerequisite was lowerea from 1,500

hours to 500 hours to obtain younger pilots for space training.2 In addi-

tion on l July 1963, a faculty recommendation approved by the Air Force be-
“"‘-——--.

_came effectlve whereby the experimental ot course and the aerospace

research oilot course jerekgeasoitaatad into one course of iZ—months duration
R ———

' with a’ brov181on for graduating selected non-space pilots as exverimental

wivan and iy

e ot L YA WA

test pllots in six months. All of the foregoing now made it possible to

&
l

run young pllots through the comolned course--first the experimental test

pllot phase and then the aerospace research pilot phase--and graduate space

' .trained pilots, englneers orfmanagers 25 to 27 years old.
Aol g0 AN e e =

'(iStudents in the comblned ‘course flew in the morning and attended classes

+

'
“

in the afuernoon in each phase of the 12 month course. Training during the
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‘fifét six mbnﬁﬁs'wés.EEVOied to flight test of aircraft entirely with 12

veeks set aside for performance testing and 12 weeks of stability and
control;evaluations. 'SpAcé pllot training during the second six montns
included aerodynamic theory, space flight mechanics, spacecraft guidance

and control, propulsion, inétrumentation and communication, celestial

navigation, astronomy, aeronomy, bioastronautics, and life support systems.

F =
.Eighteen pilots assigned to:ffass 63-A inaugurated the first combined

experimental test pilot course and aerospace research pilot course on 1
i _—

July 1963. Class IV with 16 students assigned on 13 May 1963 graduated 20
December 1963 to end the separate azerospace research pilot course under
the original dual course arrangement. The last experimental test pilot

course, Class 62-C, graduated with 17 pilots on 19 April 1963.

lags IV - Aerospace Research Pilot Course Graduates

General Schriever the Air Force Systems Command commander addressed the
16 aerospace research piiots who finished Class 1Y on 20 December. Those
graduating from the last pure aerospace research pilot course were:

USAF Captains - 7. - <.

Michael J. Adams Frank E. Liethen Jr
4 Tommy I. ?ell Lachlan Macleay
V& William J. Campbell James S. McIntyre
" .. Bdvward J. Dwight Jr Robert K. Parsons
2 Frank D, Frazier : Alexander K. Rupp
i . Theodore C. Freeman David R. Scott
5 James B. Irvin = Russell J. Scott
& SisJS Navy - ) S US Marine Corgs -
b \ a8 r‘; v
Lieutenant Walter S. Smltb _ Maj)or Kenneth W. Weir

<,waaptaans Adeams, Bell Campbell Frazier, Freeman, Irvin, Liethen, Macleay,

A ] £ .."t. B -
. . . ek ";- A o 3

e and Parsons ﬁere ass? gned to tae F2 1ght Test Center the day following

-l e
B g <

“Af‘b.aduat on frc" ”lass IV and Bell Frazier, and Liethen were assigned

e '.»

further_to the school staff.3
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Class 63-A, First Combined Course

[l

)

: Eightéen students made ﬁp the first combined experimental test pilot
& ) 5% " PO = ! (
 course and aerospace research pilot course whicn kicked off on 1 July 1963.
_They Vere:~f‘u‘

USAF Captains - | Navy Lieutenant -

Robert S. Beale Allen G. Myers III Patrick Henry Jr
. Jumes R. Dunoar Charles R. Rosburg
Jerauld R. Gentry . James H. Stanley Italian AF Captain -
Jonn S. Hardy Joseph F. Stroface
Richard E. Lawyer James M. Taylor Gianpaclo Bertelll
NASA Civilian - Lockheed Civilian - Norway First Lieutenant -

o P

Ronald M. Gerdes . Darryl Greenamyer Odd Svang-Rasmussen

" RCAF Flight Lieutenant - RCAF Squadron Leader -

Walter Niemy David P. Wightman

Netherlands First Lieutenant -

Harry H. M. van den Biggelaar

Bertelli, Gerdes, Greenamyer, Niemy, Svang-Rasmussen, van den Biggelaar, Myevs,

rand Hightman graduatéd'on 20 December 1963 as experimental test pilots.

g

The remainlng students contlnued on seeklng graduation as aerospace research

",

':pilot/engineer quallfied ofrlcers.

oy v

'School BT S e
e A i

i St if Commandant SN i . Col Charles E. Yeager 23 Jul 62

Lt Col Thomas H. Curtis { ol 63

' MaJ James A. Houlihan 24 Aug 62 -

v"j'Lt James E Knigbt - 6 Aug 62

f 'LMaJ James A. Houlihan 27 May 63 =
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.+ Fly Trng Pro} Off
-5, Fly Truog Dev oft

Instructors:“'”

A

Ch Exper Test Pllot
. Div 5 0

i ﬁInatructorsl-f

Strength
Jul
18
' 1éi§ilians‘ P

. Students

ok

T Student strength through November represented 16 in Class IV and 18 in

‘;, Class 63-A.'

R

V'Ch Training R & D Div"

#1 Aoy ‘pero Res Pilot Dlv”
":MaJ

‘9_ MaJ

g

Capt Philip E. Neale Jr 16
i Capt Clifford H. Allen Jr 29
i Capt Lowry G. Martin 15

Lt Col Robert S. Buchanan B

Mr. W..G. Schweikhard 15

Arthur Torosian AD

MaJj Robert H. Mclntosh 19

Ma} John Prodan 2

Jey E. Currie Jr 16

Maj Norris J. Hanks 9

Capt Frank E. Liethen Jr 2

Capt Donn F. Eisele 18

(Trfd to AFSWC upor Graduation)

. Ma) George Hendrix 10
Ma) Orgle D. Godwin 20
‘Maj Russell S. Buker 22
Capt Walter J. Schob Jr g
Capt John A. Morrison 18
Capt Tommy I. Bell 27
Capt Frank D. Frazier a7
F/L Rodney E. Durnin 18

Aug Sep Oct Nov
19 19 19 15
3 3 3 3

5 5 5 5
3u_ 3k 3k 3k

year aerosPace research p1lot ceurse sometlme near mid-1964,

Jan
Aug
Oct

Jan

62
62
62

61
62

63
62

7

02
63

. 62

11
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22 Nov 63

13 Aug 62

Class IV graduated 20 December as did seven experimental test

‘ pL¢ots ot Class 63—A leaving ll students in Class 63-A to complete the one
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Aircraft and Flying Hours

° : :
Thirty,nircraft as follovs made up the school inventory on 31 Decemoer:
'7 AIRCRAFT Serial ¥ Bute Gained . - AIRCRAFT Serial #  Date Gained
15-512’ 55 4258 . - Oct 56 - JF-104A - 56-T750 Jan 62
; ,{, = 554262 Oct 56 F-104A  56-75L4 15 May 62
[ 3FA LI 655267 “~ Oct 56 NF-10kA  56-756 27 Sep 61
VSRR \ F-10kA  56-759 15 Oct 62
: T-33A 52-9L25 - Mar 58 NF-10kA  56-760 15 Jan 62
% .52-9641 | Mar S8 F-104B  56-T0L 15 Oct 62
U . 52-9846 - | Apr 59 F-10kA  56-Tob 15 Oct 62
Do SR Soe STLS0 18 Oct 61 56-826 19 Aug 62
0 g S TL66T 18 Oct 61 F-104B  56-3722 1 Jan 63
\ S 9757-751-% " 1 Sep 62 57-1304 20 Dec 61
| R et y 57-1307 22 Oct 62
\ TF-38 58-1195 6 Aug 62 57-1308 6 Sep 62
T-38 - 59-1594 ° /27 Apr 62
' 59-1595 4L May 62 - F-106A 5T-238 5 Jul 62
59-;§96// 27 Jun 62 F-1068  57-2519 31 Aug 62
59- 3 Apr 62 57-2529 30 Jul 62

: NF-Iotamf»siiehaz‘ 27 Mar 63
ats - Tk .

Three aircraft were dropped from the school inventory in 1963, F-tha

Serial Number 57-1301 went to the Air Proving Ground Center 4 February,

-thB Serial Number 57-3721 crashed to destruction on 23 August, and

CQE;;QEA;Ber’al Numbe£;56-102 erashed to destruction on 10 December. Newly

added to the school inventqry was NF-101A Serial Number 53-2422 picked up

on 27 March from Minneapolis-Honeywell after it had been modified to a

variable stability trainer and F-104B Serial Number 56-3722 transferred
X‘. o

on 1 January ffqm the‘Directorate of Flight Test.

. Captain David aﬁaéfggg:Lnd Ceptain Michadl J. Ad students in Class IV,

aerospace research §ilot course, were involved in the crash of F-10LB USAF
e N\
. _.5/N 57-3721 on 28 August as discussed in Chapter 1 of this volume qééggﬂzk).
s - L 3 \ o L A ot e gt R "'—.\\
.ﬁq;f":Thgiéchgol poﬁmandhnt; Colonel Charles\E. Yeager,) was pilotingﬂﬁf-thA USAF

rpad! i e
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S/N 56-762 vhen it went out of control and crashed on 10 December as related

earlier also 1nhig§Pter 1 (pase 55)

Lockheed Californla Company at a cost 62\_? 363 32\\t§§ified three ?(:
-thAs to the NF-thA configuration by adding an LR-121-NA-l rocket engine

to each and augmenting the aerodynamic controls with reaction controls for
space student training at altitudes in the vicinity of 120,000 feet. Mod-

ifications also included replacement of the F-104A vertical tail with a

TF-104G vertical taillqregigcing the J79-3A engine with the J79-3B, and

preséurizing fhe cockpit with nitrogen. Lockneed finished their modifica-

tions in mid-1963 and delivered NF-10LA USAF S/N 56L760/to the Flight

Test Center on 1 October, USAF S/N 56C762)on 26 October, and USAF S/N

56 7;g\on 1 November.

Meanwhile, Santa Fe Engineers, Incorporated, under contract AF 04(511)-
9549 let on 22 August rushed to complete a high altitude test service and
run-up facil?ty for hydrogen peroxide and rocket fuels servicing.5 Center
fuelé supply beginning on 28 October temporarily serviced the NF-10is from
two 1,550 gallon servicing trucks until the facility was completed in
early 196h at a cost of $83 lSh less a hydrogen tank. 6

Class S modiflcations estimated to cost near $2 million and approved

by Air Force to conVert the school's two F-106B's into variable stability

trainers proéresseﬁ very little beyond that discussed in the previous

history (page 176).- Thé San Antonio Air Materiel Area preparing specifica-

tlons to modify the tvo alrplanes found that aenother $500,000 per aircraft

»vould be needed if the school were to use its present round instrumented F-1068's.

D sy s e =

7

N

S R
BT

oS pose 3

SIEVE

e e T e S U PR

S o e e e el

T —

e e e e e s

ey

T P

TR





165

>

ﬁime ﬁhe schoél attempted to either swap its two assigned F-106B's

Foffh
SRR !
. for two vertical instrumented F-106B's or to obtain vertical instruments

ton;épiace the'fpﬁndrinstrumeéﬁs.T But the AMA now has decided to modify
IS po
'tg;“F-106Bs Ln theiE:current configuration.

In the meantime, contraét AF 04(611)-9560 negotiated with Cornell
Leboratories on 20. Seétember in the amount of $71,863 provided
airplaneslthrough al;gg&gl program to demonstrate variable stability for

'students.a..The B-26's arrived in mid-October, curriculum flignts began on
21 October, and the aircraft departed by 2 Decemvber to complete the program.

A program to convert tie Qéhool's F-106A to produce low lift to drag
ratios (variable L/D) also progressed somewhat slowly cduring 1963. It
had been planned to use this airplane equipped with a special chute as a
drag inaucing device to demonstrate to students low L/D asrroaches and
landings like those of future winged space vehicles. But 36 and 48 inch
ribless guide surface parachutes tested during June and July failed to
achieve the desired drag by about 30 percent, and larger chutes proved
i;;r:ctiéal because pf a tendency to dip into the Jet blast which disrupted
chnté’stability hndjgteady state drag.9 Next attempt to meet the variable

L/D :equfrément}will be to install retractable drag plates on the F-106A

" missile launcher rails.

“"M'Elying nours:10

,,'-}5_§5,3= 30 ~LTk4:05 509:05 572:55 65:50
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Static Space Simulator

Loditication of the three F-10bs to high altitude NF-104 trainers,

:éon;e;;loh of two f-lOéBs to variable'étability trainers, and the attempt
'tho providé a iov lift to drag ratio with the F-106A all were part of a
program_io update technical facilities and cepabilities of the Aerospace
Reée&rch Pilot School. The basic program was documented under Engiceering
Service Project (ESP) 922A-9060 initially prepared in November 1961°~ and
revised from time to time since. One of the major tasks still pending
was the school's static space simulator begun 30 November 1962 under con-
tract to the Lick Division of General Precision, Incorporated, on a cost
plus incentive fee price of $3,481,000 agreed to by Link. In 1903, how-
ever, the ccntiractor ran into development problems which necessitated
additional funds ané it now looks 15 if the 2nd item will run as high as

$5 alliton.1®

Construction at thé school to house the static space simulator began
under Corps of Eng1neers contract DA-04-353-Eng-8782 valued at $188,604
and bid by_San a Fe Englneers at $18L,9L4 initially was scheduled for

~.completion with P3h1 funding in the amount of $190,000. But P3hl fund
’imltations bobbed up in July and the Directcr of Procurement had to assume

";contract admlnlstratlon and full responsib111ty for the Corps of Engineers
contract Notice to pr0ceed went out to Santa Fe in August, and the build-
lns should bc ready by April or May 1964, Static space simulator installa-

o
0..

{= t*on should begin shortly thereafter.
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: f ? The‘ataticlspace Blmulator when completed will enable students to fly

" VoA

entire sPace missions in reallstlc 51mulation except zero gravity and

DR Ly Sl o ka
L . v

acceleration. Responsibillty tor operatzon and maintenance of the static

space slmulator and statlc aerodynamxc simulators and responsibility for

.',technic&l aupervision of the Link operating and maintenance contract for

. s v
“ak. u

the whole nissxou space simulator have been worked out betweesn the Flight
Research Engineering Division, Directorate of Flignt Test Engineering,

Deputy for Systems Test, and the USAF Aerospace Research Pilot School.13

Bynamic Simulator (Centrifuge)

‘A dynamic simulator although not specifically requested in the initial
ES? 922A-9060‘subm1tted 21 November 1961 appeared as a call for study on
: . ; o B L
a closed loop dynamic simulator with environmental condltlonlng.l A

revision later (20 November 1962) indicated that almeost $1C million earmarkea

W

for & dynamAc simulator had been included in tne Fiscal Year 65 military

: 1
construCuxon program, 5_ But Air Force in 1963 deleted the centrifuge

from the Center's FY-GS MCP in view of ap offer from the National Aero-

by

V‘-,J, "_:}" WAL I

nautics and Space Administration to provxde the school with full centrifuge

'trainlng support at the NASA Houston faczlity.l6 Consequently this task

- att o
\ il 7,,'5

as an ESP 922Ap9060 1tem vas dropped for the time being by the school.

W

AT e

-

<. o gl oy 4 ¢
T






121

Chapter 3

| UsAF AEROSPACE RESEARCH PILOT SCHOOL .

g R AL

f?fgu

Hisaion ot the USAF Aerospace Research Pilot School since 12 October 1961
has been to train selected pilota to monitor ‘and conduct flight tests of
researeh, experimental, or production type aerospace vehicles.l As seen
in the immediateiy precedidg chapfer these tests were made on aerospace vehicles
to determine their flight characteristics, performance, stability and control,
and functional utility and te'gather technical information on the service-
ability add reliability.gf their instalied equipment and components.

Originally tﬁe Aerospace Researeh Pilot School mission was discharged
through two distinct courses: an experimental test pllot course and an aero-
space research pilot course--each about seven months long.2 On 1 July 1963,
however, the two courses were combined into one aerospace research pilot course
divided into two phases--an experimental test pilot phase and an aerospace
research pilot phase--each approximately six months long.3 The experimental
test pilot phase trained Air Fox:e pilots, pilots of other services and egencies,
pilots of allied nations, and pilots of Air Force contracto 18 in the latest

R
. methods of testing and evaluating aircreft and related aeronautieal equipment.
- The aerospace resenreh pilot phaae trained selected graduates of the experi-

‘mental test pilot phase as pilots and proJect officers for manned apace research

d\

: K'programs Eighteen students assigned to Class 63-A inaugurated the first

f‘combined experimentnl test pilot course and aerospace resei&eh pilot course
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Five students of the first class under the old two-course system graduated

6h iS Décembe: 1961 to mark the beéinnihg of an Air Force space training

“capability that to the end of 1963 made available 41 highly skilled space

research pilots for the naﬁioﬁ's aerospace projects. The National Aeronautics

and Spaée Administration, 1ﬁ?fact; ﬁltea&y had selected six of the 4l space

tralned pllots for the nation's Gemini and Apollo programs. Aerospace research

pxlot course graduates by Class follov.

Clasg T
(5 June - 15 December 1961)

- Major Thomas U. McElmurry
Major Robert S. Buchanan
Major Frank Borman®
Captain James A. McDivitt®
Mr. William G. Schweikhard

Class III

(22 October 1962 - 31 May 1963)

Major Tommie D. Benefield )
Major ' ’'Neil R. Garland o
Captain  Alfred L. Atwell
Captain - Charles A. Bassett®
Ceptain = Michael Collins®* . ..
Captain = Joe H. Engle A
Captain ' Edward G. Givens Jr
Captain  Francis G. Neubeck
Captain = James A. Roman
_Captain Alfred H. Ubalt Jr

RN Captain,.,Ernst Volgenau®®

Rt LRG0 T

 ¥ To NASA as astronauts.::"‘l
Attended as 1netructorlstndent.

..1“1 ’ N -

Class II

) (18 June 1962 - 18 January 1963)
Major Charles C. Bock
Major Byron F. Knolle Jr
Major Robert H. McIntosh
Major Donald M. Sorlie
Major Arthur Torosian®*#
Captain Albert H. Crews Jr
Captain Robert W. Smith
Captain William T. Twinting

Lieut Commander
Carl Birdwell Jr (Navy)

Class IV
(13 May 1963 - 20 December 1963)
Captain Michael J. Adams
Captain Tommy I. Bell
Ceptain William J. Campbell
Captain Edward J. Dwight Jr
Captain Frank D. Frazier
Captain Theodore C. Freeman®
Captain James B. Irwvin
Captain Frank E. Liethen Jr
Captain Lachlan Macleay
Captain James S. McIntyre
Captain Robert K. Parsons
Captain Alexander K. Rupp
Captain David R. Scott®
Captain Russell J. Scott
Lieut Walter S. Smith (Navy)
Major Kenneth W. Weir (Marine)





‘As”;iéht be susoocted from -the foregoing organization chart Air Force

‘ ; headqunoters established policy for oéerﬁtion of the achool,6 Air Force Systems

Command was responsible - for operation and superviaion of the school in accord-
~ ance with Air Force polic.tes,-7 and the ‘Alr Force Flight Test Center operated

the school for SystamS‘Comma.nd'.8 Organization of the USAF Aerospace Research
Pilot School at the Flight Test Center reflected clearly its training missionm.
Two training divisions under the school commendant were suﬁported by an ex-
ecutive office and a training research and development division. The latter
division functioned as project office for design, development, and procurement
of special training devices needed by the school to fulfill the newly acquired
space trailning mission.

Introduction of research pilot training into the school immediately
affected manpower authorizations, aircraft assigned the school, and funds for
new facilities. Headquarters USAF began actively supporting Engineering
Service Project (ESP) 922A-9060 in May 1962 to update school technical facilities
and cupahilities.g By 1964 major active tasks still remaining under the ESP
had been trimmed down to:

1. SBpace Flight Simulator.

2. F-104 with Rocket Engine and Ballistic Control Augmentation.

3. F-106B Variable Stability Trainer.

h._ F-106A Variable Lift/Drag Trainer.

The school's space rlight simulator vhich began 30 November 1962 under

ontract to the Llnk Division, General Precision at a cost plus incentlve 7

S S Y 1 e

:g“f.? fee price or $3 h81 OOO was nenring completion in 1ate 1963 vhen the ‘contractor

ran into a series of development problems vith the viSual system (MlSSlon

’3, Atfects ProJector), computer system, and moving base system. These unanticiﬁdted

o
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problems not ooly delayed the date the simulator would become operational but

10

cost another $1,440,000 at tﬁe'timn as well. Additional overrun on the

space fllght simulator program through the end of June 1964 appeared to be

as mich as $240,000 as. follows 1t
Farrand Optical Company on the Visual system $111,000
American Machine and Foundry on the motion system 54,000
Link Division on a portion of the visual system T4,000

An addition to the school for housing the space flight simulator was completed
on 23 April by Santa Fe Engineers at a cost of $187,000 under contract DA Ol-
35430, 7B and, mcdeohed: by Eha. ALY Papse da. 15 May. 22

Delivery of the third and last NF-10k to the Flight Test Center on
1 November 1963 concluded the Lockheed-California Company portion of the task:
F-104s with rocket engine and ballistic control augmentation.l3 One of the
three aircraft (USAF S/Ns 56-756, 56-T60, & 56-T62) was undergoing performance
and stability tests in the Directorate of Flight Test and two were being used
for instructor checkout at the school when one (56-762) at the school crashed

on 10 December following & zoom maneuver.lh Testing halted temporarily during

a preliminary investigation of the accident then continued through June on

“the two remaining aircraft.

Class V modifications to convert two F-106Bs at the school into variable

stabillty trazners although receiving Headquarters USAF approval slipped one

] year vhen tunds ror a preliminary design study were withdrawn and slipped

R

“ more when ‘the Air Materiel Area could not meet the engineering design require-
ment due to higher priority vork.-s The picture brightened sufficiently in
fearly 196h to draw up requests for proposals. But before these documents

'!could be sent out to contractors calling for how the Job would be done,
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He.dqu;:tero USAF :&thdrew.;ﬂ ',‘200,0.0'6 funding for modification of the F-106Bs
: and the progran .su_pped at least through 30 June.16
| Iz;-h;une dzml;;pnent and’ teué_ing- of e high-drag F-106A to provide a subsonic
low Uift to drag ratio (variasble L/D) vas discussed already in the preceding
chapter (pase 100) Briefly, however drag parachutes failed to achieve the
desired L/D, and metal drag plates were attached to the F-106 missile launching
rails in an effort to obtain the drag required. These drag plates seemingly
provided sufficient drag .to meet.school training needs and could be attached
to missile launching rails without major modification to the F-106.

A program to instrument newiy assigned T-33 and T-38 aircraft and update
instrumentation of the school's B-S7 airplanes added approximately $92,000
to the BSP in February 1964. That estimated cost was for parts and equipment
ouly,l8 for Flight Test Center instrumentation personnel had been scheduled
to perform the work.

Obviocusly all of the foregoing activity was designed to provide the school
vith a be;;er facility to train research pilots for manned space flight. For
Calendar Year 196h Headquarters USAF allocated 36 aerospace research pilot
spaces--30 Air Force pilots and a total of six pilots from the Navy and Marine
COFP8~ Tvelve additional spaces from the National Aeronautics and Space

' Adminiltration (h) Military Assistance Program nations (6), and countries

”'runassigned (2) vere allocated as ezperinental test pllots.lg The yearly

1 allocation (36/12) worked out to three classes of 16 students each per year

starting January, qu, and September with the actual starting date established

i e ke

aa the firlt Mondey of the month in which a class started. The exception to

8 ¥ s

e

2*5 this schednle of course was the first combined class (63-A) which began in

f‘.'Jnly 1963 'j L
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Class 63-A, First Combined Class

As mentioned at the beginning of this chapter, 18 students made up the
firet combined experimental test pilot and aerospace research pilot course
on 1 July 1963 as Class 63-A. Experimental test pilots graduated from the
Class on 20 December as pointed out in the preceding semiannual history
(page 153) and the remainder less Captain Allen G. Myers III who also gradu-
ated as an experimental test pilot continqed on in the aerospace research
pilot phase of Class 63-A. Air Force Captain William J. Knight a previous
graduate of the experimental test pilot school (Class 58-C) and a member of
the X-20 (Dyna-Soar) Pilot Consultant Group until the program-cancelled on
10 December 1963 Joined Class 63-A for the aerospace research pilot phase.
Class 63-A students scheduled to graduate later in 1964 Fopali

USAF Captains -

Robert S. Beale - Charles R. Rosburg -
James R. Dunbar ~ James H. Stanley _
Jerauld R. Gentry~ Joseph F. Stroface-
John S. Hardy James M. Taylor -
William J. Knight -

Richard E. Lawyer US Navy Lieutenant -

Patrick Henry Jr.

Class 64-A, Second Combined Class

‘The second combined cless began on 6 January 1964 with 16 students as
 follows: 3t

’
L

.USAF.Captains - R : US Navy Lieutenant -

; ;Ronald V. Franzen ; John L. Finley
-/ Ernest F. Hasselbrink Richard H. Truly
‘. James W. Hurt III : e






. David W. Livingston . _ National Aeronautics and Space
 George J. Marrett Administration Civilian -
Richard E. Strickland: S 2
- David W. Thomas SR ST Fred W. Haise Jr
.. . % Gervasio Tonini 37;5[3 . - - Donald L. Mallick
S T Richard K. Voehl Paalied
s - Robert E. Whelan o il e Netherlands First Lieutenant -

Jacob Hofstra

Royal Canadian Air Force Flight
Lieutenant -

Clifford H. Wilkinson

Class 64-B, Third Combined Class

Class 6&-B_entered-training on 4 May with the following personnel assigned:22
USAF Captains - US Navy Lieutenant -
Robert F. Bernado * .~ < Albert H. Best III
Thomas E. Brand 7 « Marle D. Hewett

. Robert D, Freeman
+ $harles G. Fullerton
rPaul M. Jeglum

Augustine R. Letto £
Robert I. McCann ~

v leslie D. Pruitt

* Thurlow H. Ralph

« Charles N. Stone

e et Captains Brand, Letto, and McCann were dropped from the class 18 May upon

2 recomnendation of the faculty., 7" ‘

& =y
<A

<

:‘Manpowé;'Authefiied:and Personnel Assigned

Hanpower authorizations which rose dramatically with 1ntroduct10n of aero-

,‘\!,

;space reueareh pilot tralning into the school leveled out in December 1962 at

;'»,3; 18 officers‘TB alrnen, and 6 elvilians. Since_l962_there has been no increase

in total authorzzed. But the_demand ror additional instructors altered grade
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structure until on 30 June 1964 school authorizations stood at 23 officers,
3 airmen, and 5 civilians. Three airmen and four civilian spaces were
administrative and secretarial while the:remainder manned the school staff

and faculty. Total personnel assigned at'tne:school by month follows:

Jan Feb Mar Apr ‘May Jun
Officers 22 23 24 24 2k 25
Airmen 3 2 2 2 2 2
Civilians 5 S a9 5 5 5
Students ' 28 27 27 27 36 36

' Student strength in January reflected Captain Allen G. Myers III, of
Class 63-A who departed for his new assignment in February 1964 after gradu-
ating as an experimedtal test pilot 20 December 1963.23 Consequently, the
28 student total was Myers, 11 students of Class 63-A remaining, and 16 newly
enrolled students in Class 6L-A. The increase in May of course was the re-
sult of Class 6k-B which began with 12 students but dropped to nine when

three were reassigned after two weeks at the school.

School Staff and Faculty

>,
-

Cormandant, - Col  Charles E. Yeager 23 Jul 62 -

Deputy Lt Col -'I‘homasA H'.' \Cuﬁrti-s[ S0 Jal 63 -

.Exeéutive oy 1’ ‘Maj James A. Houlihan 2  ok Aug 62 -
Chief, Admin . © . Lt . James E. Knight . - 26 Feb 6L

% Lt . Adam S. Brown : . 26 Feb 64 -

120 Jan 64 -

Operations 0 "nCapt,“ Robert N. Broughton

o .
=

" Cn) R & D Tr D:lv * Capt Philip £ Sheale Oy b ne -~ 3 Jan 6k
- !. Capt -~ Clifford H. Allen Jr .3 Jan 64 - :
Fly Tr Pro} o.‘ .- Capt’'. Clifford H. Allen Jr . = - 3 Jan' 64

| Fly Tr Dev O  © ‘Capt = 'Robert L. Allison 1 May 6k
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-“kCh' Aero Research

Pilot Div Lt Col Robert S. Buchanan 15 Jan 62 -
Instructors Mr W. G. Schweikhard 15 Dec 61 -
©r May Arthur Torosian 15 Jan 62 -

Ma} Robert H. McIntosh . 19 Jan 63 -

Ma) John Prodan 12 Jul 62 -

MaJ Jay E. Currie Jr 16 Nov 62 -

Ma]J Norris J. Hanks 9 Jul 63 -

Capt Frank E. Liethen Jr 27 Dec 63 -

bt Darvis W. Gaskins Jr L Mar 64 -

Capt Albert H. Crews Jr 29 Jun 6L -

Ch, Exper Test

Pilot Div Ma) George D. Hendrix 10 Jan 63 -
Instructors Ma) Orgle D. Godwin 20 May 63 -
Ma} Russell S. Buker 22 Oct 62 -

Capt Walter J. Schob Jr 9 Jul 63 -

Capt John A. Morrison 18 Aug 62 -

Capt Tommy I. Bell 27 Dec 63 -

Capt Frank D. Frazier 27 Dec 63 =

Fit Lt Rodney E. Durnin 18 Aug 62 -

Ma) David H. Tittle 27 Jan 64 -

Aircraft and Flying Hours

Between 1 January and 30 June 1964, the school added five aircraft to

: iti inventofy and lost two in crashes.eh T-33As USAF S/N 55—h378 d 56-3659

:; vere pxcked up from Base Operatlons, 6510th Air Base Group, on 21 January,

358 USAF s(y 63-813h and 63 8132//;re gained from Norair in Palmdale on 4
"‘———==;—‘/<:===:===—

F!brunry, and an F—thD formerly at the Air Force Special Weapons Center was

- %

R
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page 39 of this history.

33 as follows:25

"Aircraft Serial #

Aireraft in the ‘school inventory on 30 June numbered

Date Gained

NB-5TE 55-4258
: 55-4262 -
55-4267

T-33A 52-9425
52-9641
52-98L6

- 55-4378
56-3659
S5T-549
5T-56T
57-751

JT-384 58-1195
59-1594

59-1595

59-1596
e

_ 63-813
"63-8135

Flying hours:26

Jan ——_Feb

678:20 616:20

2l
21
19
18

16
27

a7

Oct 56
Oct 56
Oct S6

Mar 58
Mar S8
Apr 59
Jan 64
Jan 64
Oct 61
Oct 61
Sep 62

Aug 62
Apr 62
May 62
Jun 62
Apr 62
Feb 64
Feb 64

131

. Aireraft Serial # Date Gained
NF-10A . 53-2422 27 Mar 63
JF-104A 56-T50 Jan 62

F-104A 56-TS4 15 May 62

__NF-10LA 56-756 27 Sep 61
JF-104A 56-759 15 Oct 62
NF-104A 56-T60 15 Jan 62

F-10L4A 56-766 15 Oct 62
JF-10L4A 56-826 19 Aug 62
JF-104B 56-3T722 1 Jan 63

57-1304 20 Dec 61
57-1307 22 Oct 62

F-104D 5T7T-1319 17 Apr 64
JF-106A 5T7-238 S Jul 62

F-106B 57-2519 31 Aug 62

5T7-2529 30 Jul 62
~ Apr May Jun
581:00 T713:45 587:20






S A e

g%

153
g R b Chapter U
USAF AEROSPACE RESEARCH PILOT SCHOOL

Since 12 October 1961 when the Alr Force Secretary re-
designated the USAF Experimental Flight Test Pilot Sc¢hool as
the.USAF Aerospace Research Pilot School,l the school mission
has been one of training selected pilots to monitor or perform
flight teSt-of research, experimental, or production type
aefospace vehicles.2 Two courses of study, an experimental
test pilot codfse and an aerospace research pilot course,
were the means by whlch the misslion was accomplished. Air
Force Headquarters published a new regulation (AFR 53-19)
to spell out what each course would include 1in its curriculum.
In addition, the new regulation set forth eligibility re-

quirements to be met for attending the courses, how to apply

ror attendance, and what type assignment to expect when

5éigraduated

iy

T

xﬁf‘ " . Eventual need for\an;aerospace course in the school was

: ‘first conceived in 1959 when two instructors, Mr. William G.
"' Schweikhard and Captain Edward G. Givens Jr., began kicking
__;the'idea around. But the two instructors channeled their
ffthinking into'"up dating the existing experimental test pilot

course because the space training concept was so new and 80

e — S

hard to ! sell 3_ Even the school commandant Major Richard C.

;ft‘ \‘ Lathrop, failed at first to comprehend the signiricance of
i b ,‘ T * Lew - i -

x : : W 3 e e b
i .‘ g-a-unW""

-
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inﬁrodocing aerospace training into the school. By late

1959, however, Captain Givens and Mr. Schweikhard convinced
| the commandant that the Air Force one day would have need
é/for a space mission and would require aerospace trained pilots.
f_li Once on the space pilot training merry-go-round, Major
Lathrop went all-out despite the adversities, and before the
end of 1959, he cailed in an old friend, Major Thomas U.

McElmurry, to Join Mr. Schweikhard and Captain Givens to
get the space trailning portion of the school off the ground.
McElmurry at the time was project engineer on the Sidewinder
supersonic, gulided, air-to-air missile at Holloman Alr Force
Base where he had been since graduating on 1 October 1956
with Class 56+B, USAF%Experimental Flight Test Pilot School.
His academic qualifications to tackle the job laid out by
Ma jor Lathrop.included a bachelor degree in petroleum en-
gineering from the University of Alabama and a masters 1in
aeronautical engineering from the Unilversity of Michigan.
’2? MaJor McElmurry Joined the school faculty at the be-

3»; ginning of 1960 and teamed with Major Lathrop, Mr. Schweikhard,

and Captain Givens to lay the foundation for introduction of

an aerospace research pilot course into the USAF Experimental
'N-Flight Test Eilot School Academically the four provided ex-
]ceptional debth for the task at hand. MaJjor Lathrop graduated

. ‘_Ar1

Xzfrom the University of Hiaconsin with bachelor of scilence,
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master of science, and doctor of philosophy degrees. More-
over, he gfaduated 6 April 1956 with Class 55-D, USAF Ex-
perimenfal Flight Test Pilot School. He joined the school
facﬁlty immediately as Chief of the Operations and Training
© Branch and had served in that capacity until becoming school
.commandant 29 June 1959. Mr.“Schweighard held a bachelor

degree in engineering from the University of California at
Los Angeles and a masters in mechanical englneering from
the University of Southern California. He had been assigned
Yot ne dahbsl faculty from the Flight Test Engineering
Division, Directorate of Flight Test, in April 1959 to
modernize the curriculum which had become stagnant as a
result of'lhe supersonic jet age. Captain Givens, a 1952
Uhited States Naval Academy graduate, came to the school as
a student in(Ei:iEAEQ;BQ He graduated on 2 October 1958
1 ane remained at the school as stablility and control instructor.
f MaJor McElmurry, Captain Givens, and Mr. Schweikhard then
/ became the three individuals who worked hardest to pPromote a
space course at the school ggg_of_phe three,_MaJor McElmurry

"v'became the one 1nd1v1dual most responsible for introducing

'1-; the first aerospace research pilot course into the school.
: oA ATt L

"~; McElmurry first as Chief of the Operations and Training
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He discarded the old concept of
"up dating the existi test,pilot,nourse" which originated

earlier ‘with Captain Givens and Mr. Schweilkhard and went

Vcourse to the school

from the bottom up through the Air Force hierarchy trying

McElmurry and

to sell a separate aerospace course.

hSchweikhard (Captain Givens went TDY 18 months exchange
duty with the US Navy in 1960) travelled extensively in

1960 often without per diem seeking Air Force support for
But few would listen for the Air Force

thelr space course.

"had not yet come up with a space mission.

Somewhat dismayed after numerous rebuffs and exceedingly

little support locally McElmurry and Schwelkhard solicited

assistance of théfschooi‘faculty to prepare a case for train-

ing space pilots.. ‘By October 1960 the tnree had assembled

several detalled staff studies setting forth facility ex-

pansion needed and training alds required. It was, in fact,

one of those studies stafred by McElmurry, Schweikhard, and

Major Frank Borman who had Joined the space training team 1in
r ﬂ" i 1

late 1960 that was credited with partiallj selling Air Force
el

Headquarters on the space trained Alr Force pilots 1idea.

Unfortunately Air Force s nod of approval to add a space

[ S .l
iy
e S

3 o s =

course to the school was premised upon the need of very little

Nevertheless, Air Fcrce

iﬁsnpport—fon.gacility expansion.
'M‘_ndﬂin conJunction with the_CenteP decided to go

Vi %
"~ ELGUUCDJUIJ UCA'CUN‘ILBD-

Maruicapacou i,

v e
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1t alone as an in-house effort and the school commandant,
On

Major Lathrop, in late 1960 was given the go-ahead.
1 Janﬁafj-1961,'Major Lathrop named Major McElmurry as his
special assistant® to prepare a curriculum for an aerospace
research pilot course.

‘Major McElmurry faced preponderant problems in starting
a class of new instruction on such short notice and without

definitized backing. The USAF Experimental Flight Test Pilot

/{School lacked personnel authorizations for the new course and

('did not have space instructors had they been authorized.

|

r
| | Moreover, school funds were critically short, and to make

matters worse space training devices which were not available

at the school even to a.small degree were either located

great distances from the school or not avallable.

But Majors McElmurry and Borman and Mr. Schweikhard

working day and night for ever so long now began to toill
s __harder Again they travelled frequently wlthout reimburse-
ment ranging far and wide seeking support only this time it

. was requested of various contractors and educational institutions

¥

since they lacked full Air Force backing. They arranged with

Sy contractors and the Navy to provide use of space simulation

ifacilities and training devices. Additionally at several
iuniversities they obtained special aerospace instruction for

a}‘imited number of . students.'

wapon

! 28ger parvicipated 1n the graduation ceremonies





158

b am—— |
Finally'onLS?June'l96l, Class #1, Aerospace research
pilot course began due mainly to the dedication and devotion
of the school faculty who saw a need for Air Force aerospace

pilot training. Majors McElmurry and Borman and Mr,.

Schwelkhard were instructor/students of that first class

which was designed by the three to develop instructor com-

petency and pave the way facllity-wise for future courses.
Besides McElmurry, Borman, and Schweikhard, that first

class of five students included Captain James A. McDivitt

—.. — —

of the Flight Test Operations Divisilon, Directorate of Flight

Test, and Major Robert S. Buchanan who joined Class #1 on
19 September 1961 direct from the University of Michigan

where he obtained a doctorate in Astronautics.

-

The five students of the first aerospace research pilot

—— T

course graduated in ceremonies on 15 December. Major McElmurry

left immediately for the Air Command and Staff College, and
the space'training:workload he had carried so long shifted to
2 Major Buchanan, Special Assistant for Aerospace Tralning to
Lieutenant Colonel Robert M. Howe who had replaced Major
LAtRPOR AN mid- 1961 4 MaJor Arthur Toroslan joined Major
JFGiBuchanan and Mr. Schweikhard in early 1962, and the three

: settled down to put together a course of study and establish

#

Ucost figures for a second aerospace research pilot course.

4

Vo n
v, e

1i Significantly, Class I had been designed to develop in-
structor competency and to determine what the school needed

s to update its facilities for introduction of aerospace research
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.‘.pilot training. - Whileﬁthe first class was 1in session,
. Captain Philip E. Neale, a member of the faculty, pre-
_pdfed an Engineering Service Project (ESP) using the

staff studies of 1960 as augmented by what Class #1

found the school needed to expand 1ts capability. The

‘finished document (ESP922A-9060) setting forth facility

and fund requirenments was approved at Air Force Systems
Command on 21 November 1961.8 It called for a Class of
eight students in 1962, eight in 1963, 12 in 1964, and
15 in 1965, based on Air Force funding and Center support. 9
Before Captain Neale rinished his ESP however, a schocl rec-
ommendation to redesignate the school as the USAF Aerospace

L0 had been accepted by the Air Force

Regearch Pilgt“gchooi
on 12 October(':l-961,ll and Air Force Headquarters even. pub-
lished a new regulation covering operation and supervision
of the USAF Aerospace Research Pilot School. 12 But Air

Force recognition given the school so far only meant in

: effect that the school_now had the space training mission

ball and was supposed to run with it. However this was the

 first firm indication ‘that the Air Force intended to go

{fafter space mission roles even though ncthing yet had been

|

‘faldone to provide training facilitles and funds so essentlal

'ito the success of training envisioned by the school faculty.

' *.'

gJThe extent to which the newly introduced space course

'5ms@would be a success was contingent also upon the amount of






R Léupport tQE‘EEEEEE_EQE&QJEEQ!&QQ_&QQ#ﬁghgpl. The first class
e as already noted was in-house within the school and conducted
Ifor and by members of the school with exception of Captain
= McDivitt. It was oﬁvious to all concerned in early 1962
that an aerospace-fesearch pllot course for eight students
= would regquire a great deal of facility and fund support be-
_; yond the school's capability. Seemingly, however, Center
) support like Air Force support failed to meet the schools
— requirements. The school commandant, Cq}pnel‘ﬂggg, aptly
o demonstra;eg-his concern in February 1962 when ;ehinformed
= aICenter official: ". . . there now exists within AFFIC a
_; great deal of built-in, self-generated headwind with respect
= to gettingtﬁehind the Aerospace Research Pilot School and
-, giving it forceful, vigorous Center support. ."13
2 S Nevertheless, top Center officials never became complete-
-_t . ly aware of thexspace course dilemma untll late in the spring
;:v;;: !;”?‘ of 1962 when it was fully aired before General Branch and
.fgiv?i;Q fl;} his ‘chief of staff Colonel Ray Vandiver. Colonel Howe, the
afﬁl{ : 'frj‘ school commandant somehow finagled a hearing before an Air

. Force Ad Hbc committee in Washlngton on what the school
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: concern to the two Center officlials openly and frankly dis-

féugsed a lack of support both from the Center and the Ailr
14

i Force. g
. : . Just whaf all was aehieved by that trip to Washington
was not too CESE?'I But not long afterwards, Air Force Head-
quarters began to actively support the Engineering Service
Project to update school facilitles and directed a May class
of elght space students be expediticusly supported at all
levels. In May, moreover, Alr Force Headguarters seemingly
= overnight decided to form a pool of space pilots not only
for coming Alr Force needs but for the National Aeronautics
and Space Administration ae well.15 Under a crash program
Alr Force wanted besides the eight students as Class II,
another 10 to;begin in September as Class III and 16 more
- to start early in 1963 as Class IV. Figures hastlly thrown
?toéether at the school indicated costs of a second class
'(Ciass III) in 1962 éet up on a minimum acceptable basis
’ 16

. Immediate impact of all this:

rwould exceed $2 million. 1s:

“ﬂ! / meggggggﬂgg&ﬁggigg}iggs for the school more than doubled,

;'"1 ‘?21{ aircraft assigned the school Jumped from 19 to 31 in six

i months,%? and more than $1O million was placed at the schools

disposal to update its technical facilities 18

*.;gf Authorization for and acquisition of technical facilitles

AR 1

R to update the school obviously were two different matters,

= AR
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p;t'a:etart”ﬁgé uhderway locally to fill the gap. Center
lipersonnel were ‘fabricating from materials obtained locally
7 fan 1nterim static simulator, a ballistic control simulator,
f“an orbital rendezvous simulator, and instrumenting three
F- th's for the start of Class II in May.l9 captain Neale,
‘project officer on the Center's in-house effort, as late as
February 1962 anticipated no major difficulty in finishing
his work by the time Class II would have need of the simu-

lators and newly instrumented F-loh's.eo

Class II's starting date of 14 May still looked firm

' in March.zl -But a series of adverse events overtook school
22

planners in the end and the starting date slipped to<}8 June.
One of the mébor setﬂacks occurred when Lieutenant John Davis.
an electrical engineer assigned to the Computer Section,
Flight Research Branch, Flight Test Engineering Division,
;‘Directorate of Flight Test, rewiring an F-106 cockpit as an
@nginterim static simulator separated from the Air Force in
?d”wMAy 1962 1eav1ng the Center without a capability to complete

lthe module. The remainder of the module then had to be con-

f;tracted out to HUghes Aircraft at $40,000 and never was fin-

'hished until September 1962 23 Lack of simulation and instru-

mented F th's also slipped Class III wlth 10 students from

Lo,

a,September starting date to 22 October But in the end and
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i A

a ballistic control simulator, and an orbital rendezvous

(U}

simulator, as well as several speclally instrumented F-104

>‘aircraft were available for space course student use.

The interim static simulator valued at $800,000 dollars
built locally from a salvaged F- 106 cockpit (fully instru-
mented) cost about $200,000 for parts and $50,000 for labor.2u
Initially, some simulations were hampered by difficulty be-
tween the éntiquated Goodyear Electonic Data Analyzer (GEDA)
computer and the F-106 cockplt and a few computer break-
_downs.as By year's end, however, a new PACE 231R computer
had been added and students received attitude control simu-
lations, variable stability simulations, X-20/Apollo Re-entry,
boost simulaflons and orbital rendezvous.

The ballistic control slmulator bullt at a cost of
$20,000 from salvééed material and local manufacture26 pro-
vided students trouble- free reaction control simulations.

Bnt addition of F 104 's to the school brought on aircraft
ff‘spares support problems which became critical particularly
{:in the supply of tires and maln landing gear actuators. er
::Nevertheless, both the experimental flight test pllot course

5fand the aerospace research pilot course Classes II and III

j. 1n session during the interim proceeded without excessive

"interference. ;g;“v :.;;551:“

Gl elt

iia good share oF credit for starting an additional class (III)
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as soon as 22 October 1962 belonged to Major McEimurry who
I T returned from the Air Command and Staff College 15 July 1962
| -and became Deputy Commandant 28 Another factor of consider-

"able significance was assignment of Colonel Charles E. Yeager

, - as Commandant on 23 July 1962. £3 Colonel Yeager had been

Deputy Director_of Flight Test, the one organizaticn that

most eiOSely associated with support of the schooul's sinu-
lation program and the main source of its additional F-104
aircraft.30 .
T

Primarilyi ilowever, resvonslbility for setting up Class III
.rested'witn Major Buchanar who had beccme Chief of the
- Rerospace Research Pilot 1dv.’sionon 15 January 1962.31
Academicaglf Maqu Buchani n was excenticnally cualitted to
head up the Aero;péce Rescarch Pilot Divisloa. Slnce gradu-
ating from high schoo. a7 Alkamrora, Caliilovrnia, in 1943 ae

had obtained electrical ard aeronautical degrees and a PnD

iy { & :Xxperienced tecst pilo ving
_in astrona1tics He was an exp 2 pilot having

participated in a-89, F-100, F-102. and F-104 filight test

"

p oarams and he wa= a grtduate )F the termer USAF Experi-
3 4

rmntal Flight Test Pilot chcol and Clilass I, aeruspace re-

search pilct cou"se as no,ed pr=viouq1v As a student in
2 ff*‘ ‘ ‘,
3 _
he latter nourse, moreov«r, MaJor ‘Buchanan played a big
3 M TR

ptrt in uhaoin~ the,curritalum ior aubgevtent aei'cspace re-
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As soon as Class III had Jelled, Colonel Yeager directed

the efforts of MaJors MeElmurry and Buchanan, Captain Neale,

’ and Mr. Schweikhard towards consolidation of the experimental

test pilot and aerospace research pilot courses into a single

‘nirainihg_programe The staff on 9 November 1962 came forward
'”*ﬁ'with an ambitious program designed to provide the school with

younger, better Qualified candidates for instruction beglnning
on 1 July 1963}32 . They proposed to gear the school to graduate
54 space trained pllots and 18 experimental test pilots
annually. By'combining the two courses into a one year course
split into two phases each of six months duration it would be
possible to drop out those students (NATO and other than US
pilots) not réquired to become aerospace research pllots.

The staff proposed also to lower entrance requirements
for schooling and they revised the curriculum to include
flignt tralning in reaction control and weightlessness during

the aerospace course. The study which included the reasons

;'for combining the two courses, the course structure, student
.”Qoutput training resourees needed class schedules, and a

proposed revision to APR 53-19 received quasi-approval verbally

"arly 1963 and became official on 1 May with publication

;'or,a“new AFR 53 19 waever, USAF limited the school's pro-

”fduction rate to 36 aerospace trained pliots and 12 experl-

mental test pilots rather than the 54/18 requested 33 uysar

100T MaAantt ., K&
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did 1ndioateﬁthough that the USAF Aerospace Research Pilot
b . Sechool should ‘be kept flexible in order to expand rapidly
‘ AP the need arose. '
o ' % An Engineering Service Project to update school facili-
‘ ties had been actively ‘supported by USAF since May 1962 as
-already noted. Prime projects yet remaining in 1963 which
would update the school capability to a level commensurate
with 1ts new aerospace research pllot training mission in-
*. cluded modification of three F-104's to provide rocket aug-
mentation; converting two P-106's to variaple stability flying
classrooms and one F-106 to a variable 1ift/drag tralning
aid, and constroction cf a static space siamulator. The
latter facilipy had been underway since 3C November 1962 when
e the Link Division of General Precision, Incorporated, signed
a letter contract with Aeronautical Systems Division for
$l.7.million But this only partially funded the simulator
to be built under ‘a cost plus incentive fee contract tagged

3&

1. , i "‘-"- ) 'y
o _'efeg,at $3,u81 000. Therefore, another $1:8 million AFFIC

.Qgr‘lobligation authority went to ASD on 18 January 1963 to fund

4‘”1

available in 1963 to house the simulator at the school.

Architectural and engineering effort for building design be -
gan early 1n 1963 and on 25 June bids opened at the Corps of

»
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Engineeru in Los Angeles with the contract goling to Santa Fe

Engineers for $184 944 Construction ccmpletion date would

/ be sometime near 1 February 1964

In the meantime, school officilals became alarmed over

rl:'additiona1 F-104 aircraft for Class IV aerospace research
pilot course which began on 13 May as the last class prior
to consolidating that course with the experimental test pillot
:course.‘ Three additional F-104's seemingly were needed by
yl July 1963 to meet requirements imposed by 16 students of
.Class Iv. Headquarters AFSC having been notified upon several
occasions in early'1963-that the F-104 ailrcraft requirement
hed beeome critical ‘found 1t impossible to provide relief
from avaiiable‘hliocations even on an interim basis, for USAF
refused additional allocations and even suggested greater
utilization on F 104 s already on hand. School officlals at
.<7H;r1rst threatened.to cut. Class IV from 16 to 12 students. But

"wlby 30 June an int house plan had been devised which involved

e

:'decreasing student and instructor flying time to a bare mini-
,”mum and increasing management of maintenance and supply

'7ﬁfsupport to reduce F- 104 down time..:
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USAF Captains to aerospace research pilot course Class #IV -
y ) v %

;“h“gnichael J. Adams - f_' ' d 'Robert K. Parsons

‘William J. Campbell e Alexander K. Rupp
.. Edward J. Dwight Jr. .- .. David R. Scott
? ",1James S. McIntyre e ST Russell J. Scott

”USAF Captains to other commands -

Edward G. PlonTgsn Lo = oAl Porce Flight Test Center
- - Robert L. Jondahl - - - Air Proving Ground Center

My

Robert B Tanguy,¢ua, Tactical Air Command

£3

,'§@§ Mr Bruce A Peterson retdrned to NASA's Flight Research \///

‘J;Center at Edwards AFB while the five Alr Force Captalns of

- allied nations returned to their home countries as follows:

Italy g ~ Alessandro Ghisleni and Italo Tonati
Japan’ - Shunkichi Negishi and Hideo Ogawa

‘Netherlands - Hendrix N. Themmen

Agrﬁsgaée

e, TR S
AR =+

:“aerospace research pilot course, at ceremonies held 18 Jan-

“'“;uary 1963 : Graduate Lieutenant Commander Carl Birdwell Jr.,

returned to the Navy, USAF MaJor Byron F. Knolle Jr., went
inqpace Systems Division, and the remainder (all USAF) as
follows were_assigned to the AFFTC

Majors Charles C. ey g Robent Ha Mo Tritost s Dorkia M
‘Sorlie, and Arthur Torosian (1nstructon/student), and
aptains Albert H. Crews Jr., Robert W. Smith, William
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Dr. W. Randolph Lovelac;; head of the Lovelace Clinic
in Albuquerque was principal speaker when Class III of the
aerospace research piiot course.graduated 1l pllots on 31 May.
Graduates assigned to the AFFTC were:

-’

Major Tommie D. Benefield and Captains Charles A, Bassett,
-Michael Collins, Joe H. Engle, Edward G. Givens Jr.;
James A, Roman;” and Ernst Volgenau (instructor/student)

Others were:
: e

Major Nell R. Garland to Alr Force Special Weapons Center,
. Captain Alfred H. Uhalt Jr., to the Alr Force Missile

. ‘Development Center, and Captains Alfred L. Atwell”and
Francis G, Neubeck’to the Air Proving Ground Center.

-

% Class IV, Aerospace Research Pilot Course

Sixteen test pilot students enrolled in the last purely
aerospace research pillot course on 13 May. Eight of the 16
were newly graduated from the final experimental test pillot
course as nentioned previously Students enrolling in Class IV

: ~besides the eight from Class 62 C were USAF Captains:

: Tommy - Bell X " o James B. Irwin
Z_ .- Frank D. Frazier 1.';-% ki Frank E. Llethen Jr,
Theodore C. Freeman o --Lachlan Macleay

'“5 Also, Navy Lieutenant Walter S. Smith and Marine Captain
Kenneth w Weir S

The first combined experimental test pilot course and

7 '? aerospace research pilot course will begin 1 July 1963 as Class

ff%% 63 A Eighteen students have been selected and approved by

i

Yeager participated in the graduation ceremonies.

*

*
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4 Students = 27 - 27 2% 10 16 16

Aircraft and Flying Hours

- ‘ School aircraft remalned the same as listed in the pre-
= ) vious sehiahnual Center history (page 164) except F-104B USAF
S/N 57-1301 was lost to the Air Proving Ground Center 4 Feb-

~ ruary 1963, and JF-104B USAF S/N 56-3722 was transferred
to the school from chase in the Directorate of Flight Test

- on 1 January and NF-101A USAF S/N 53-2422 was picked up

from Minneapolis-Honeywell 27 March 1963 after modification
to a variable stability trainer. Receipt of the(££;;51:7

: rai;ed the school aircraft inventory to 32 ailrplanes--three
NB-57's, six T-33's, flve T-28's, 14 F-104's three F-106's and

i one F-101. ... o o 3

£ e

Three of the F 104'3 since August 1962 were in process

_‘___{f=or modification to NF-10k's by including LR121-NA-1 rocket
g i
R .engine augmentation and reaction controls for operating at

'galtitudes in the vicinity of 120,000 feet. First of these

g
_;ﬂf‘_“fw_ﬁw’aircrart mOdified by the Lockheed California Company arrived
RN o \ K ";i:' L,
B o B At Lockheed's flight facility in ‘Palmdale, California,

= fvff';h‘ 423 April 1963, "and all three were ‘undergolng ground tests in
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y

':Palmdale by June. Fifst flight without power had been
'scheduled for eariy July and the first rocket powered
flight would follow in late July. Total contractor cost
for modification of the three F-104's was estimated-tc
exceed $5 million.35 Meanwhile, the school had paved the
way for special servicing and run-up facllities required
for the NF-104's 23 January 1963 and $124,300 had been
'allocated for construction under contract AFO4(611)-9549.
Programmed modification of two F-106B's to provide
variable stabllity classrooms hit a funding snag early in
1963 when Air Materiel Area prepared specifications for
modification proved unsﬁitable and additicnal study by con-
tract became necessary. But additional study to come up with
a sultable design which would satisfy the variable stability
mission would run in the neighborhood of $25,000. Initlally,
USAF had authorized $80,000 in FY-1963 for the preparation
of specifications. Later, however, the school had been
directed not to obligate that money until the followlng year.
e Finally and to avoid unnecessary delay, the AFFTC comptroller
%lrepfogrammed $25,ooo of AFFTC money to the school and F-106
m-variable'stabiiity engineering specifications got underway

- by contract on 8 April.

! % Mar Apr May Jun
. 588:50  519:35.° 473:10  -438:45  433:10  308:15
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Chapter 4
OPERATIONS: USAF AEROSPACE RESEARCH PILOT SCHOOL

Since 12 October 1961 when the Alr Force Secretary re-
designated the USAF Experimentsl Fiight Test Fllot Schccl
as the USAF Aerospace Ressearch Pilot School,l the schocl
mission has been cne of *%training s=2lesc%ted pilots to

monitor cr perform flight teets c¢f ressarch, experimental,

n

or production type asrospace wvehicles. TWO <ourses

of study, an experimental test pllo%t course and an aero-

space reséarch pillot course, w2re the msans by which the

mission was accemplished. Air Forze Headquarters publish-
A =

ed a new regulation (AFR 53-19, ‘c sp2ll ou" what za:zh

course would include in its curriculum., ITr addition,

u
the new regulation set forth e.lgibility requirements
to be met for atiendling the ocursss, how %o apply for
attgndanée,_an@ what'type;asaignment to expe.T whan

graduated.

 »Zéﬁ;‘ u;o:gAnization

Sk

The aerospace regearch pllo ecourss was introduczed

into the schoolroﬁ'B June 1961 vriowr to redessignation of

- 5
Yo
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;o the school on 12 October. Concurrently with introduction

of the new course, the school was reorganized to facllitate

B presentation of two courses instead of one. The former
s Training and Operations Branch with 1ts two elements--a

‘_ performance and stabllity section and a personal equipment
‘—f section3--was reorganized under the Commandant as three

3 Divisions, the Aerospace Research Pilot Divislon, a Support
hhf Division, and the Experimental Test Pllot Divislon with two
. branches, performance and stability and control. Wwhen the
e USAF Experimental Flight Test Pilot School became the USAF
aamess Aerospace Research Pilot School on 12 October, an Adminis-

" trative Division and a Training Research and Development
o Division were added but not authorized officially. The %we
"B interim divisions became official operating functions on 8

H January 12€2 and were approved by Alr Fcrce Systems Command
-: on 16 July when that headquarters accepted the school

i reorganization. But as noted on the crganizaticnal chart
fﬁj which accompanies this narrative, organization changed
£1- égaig on.l August_with deletion of the Support Division

:3 when its functions transferred to the Base Equipment
—~— Management Office (BEMO),

e - :
S . gr‘_:i".'





S : SeT PACR - 5700001 - Trains Exgperizental

Flight Test Oificers and Aerospace,Research Pilots. Establisace:

end implements training policies and schedules. Defines recuirec-

~ cents and develops training techniques for the training of reseaiel
pilcts.

=

3 ..ZROSPACE RESEARCHA PILOT DIVISION = 5700CCL - Ccrnducts thc
Aerospace Reszuarch Pilot Course. Provides acedemic exd

= fligkt instruction to qualify crew members for advanced

. menned aerospace vehicles.

EXPERDMENTAL TEST PILOT DIVISION - STOOCC1 - Coanducts the
xperizental Test Pilot School.

PERFONIANCE BRANCH - STO0001 - Provides zcodemic wnd
flight instruction in the Performance Phase of tie
- Experimental Test Pilot Course.

- STABILYTY BRANCH - STOC001 - Provides acecdemic ond
£light jnstruction in the Stability end Eantrok PRk
] of w.e Experimental Test Pilot Cource

i E0PPORT DIVISION - 5700003 - Provides mission susport.
* . alrcraft dispatch, and maintains fligaht recorde.

N _ ADMINISTRATIVE *'"TSION ~ 5700001 - Provides adminisiru

. ' services including records mssagement, preperation of
- «.%.edwinistrative reports, registrar service, publicatic.
‘distribution, end graphics. Operates School field iitriy,
' Prezmres charts, graphs, slides, and other training cids i:
"« _.ort of the School mission. Operates visual aids dovices
;‘iz~:1assroom and maintains School film library.

— »,
.

["LLL /A 4

AT Waipshe RES‘..AH"H AND DEVF‘ID&MJT DIVISION - 5700COY1 ~ ~rov._.23
i project management for research and develomment projec. s
escizred to the School. Prepares, coordizates, and ..l iis
yroleet documentatiqn ‘to continually up-date the School's
tecanicel facilities and capabilities to meet establiskcl
¢ training requirements.
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’;1.i ”ij Ensiﬁeering Service PrOJecv 922A-9060 approved

3t iej”5'L"1 H0vember:1961 for updating technical facilities of
‘ ;vthe school provided the wherewithal to meet demands

X

lbrought on by rapid expansion which followed introduc-

"v-' .

_tion of the aerospace reaearch pilot course. Manpower

,authorizations for the school more than doubled in 1962,

:_and there was considerable fall-out into other units

W e ”which supported school aircraft and simulation,5 air-
5 crart assigned the school jumped from 19 on 30 Junea to

——

& 31 by the end of the year,s and better than $10 million

- ".',

nga;marked_rnr space simulation,nen_apace_eqyipment

v Y .; n.f‘\

_and aircraft modifications (rocket augmentation and

. ‘5var1ab1e stability) for Flscal year -96\.7 And more
- J’
- was to come,qfor Air Force Headquarters called upon the

~ school comﬁaﬁdant, COIOnel Charles E. Yeager, to increase

_ atudent output in Calendar Year 1963.
o ] i _; v >
" The Engineering Se*vice Projec as aprroved on 1
o3 -'.“‘;- 5 TS

V‘bevember 1961‘was revised on 20 Novembar 1962 and approved

R \‘
3 . 'r 3 P .n."’?
»:’ 3 4

r“the original taaks were completed ard three were de-

o 221 ki o ok < "A",'..' 3 r,a it
. L_1§ o,hew tasks{ an in erim variable stability
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A Static Space Simulator ?””"5'interih Variable Stability NF-104A
e Dwnamic Simuiator ;* é” . 6.Variable L/D P-106
a3, F-104A with Rocket Augmenta—? F-104 Stability Instrumentation

tion\and'nallistic Controls 'ﬂg

~atability F—lOGB 8. Space Trainer Study
Addition of a Training Research and Development capa-

; bility to the school organi’ation on 16 July was one of the

rour tasks completed. The remaining three were adding to

‘the echool capability an interim static simulator, a ball-

) istic oontrol simnlator, and several F-104 aircraft In-

terim static simulator support of the school fell to the

_ Flight Research Branch, Flight Test Engineering Division,

Directorate of. Flight Test. The simulator valued at about
$800 000 doliars waa,built locally from a salvaged F-106

cockpit (fully instrumented) at a cost of $200,000 for

9

parte and $50i6'0 for labor ~ Initlally, some of the

fre hampered_hy difficulty between the an-
o *?‘ -}.‘ e

tiquated Goodyear Electronic Data Anal yzar (GEDA) com-

| *1iputer and t e F-106 cockpit and a few computer break-

B0 s ol

f"f‘douns.\ ’By iear'a end, however, a new PACE 231R computer

d%*-

‘A i'waa added_andﬁstudents received altitude control simu-
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'The gglilﬁtiamggptrol sigglg&ggﬂpp*lt at a cost of
11

kf“-$20,0ﬁﬁ’from aalvased material and local manufac ture

provided students trouble free reaction control simula-

ey LR e S hR
r g %»

; tions. But“addition of p-lou's Fg, 2hp KEhodl BEGaEht &

L,., 16

d aircrart sparef support problems which became critical
<:particulafly in the supbly of tires and main landing
= sear &ctuators.;? Nevertheless both the experimental
v”liflight test pilot course and the aerospace research pllot
course classes in session during the interim proceeded

without excessive interference.

o ™

a2

Experimental Test Pilot Course

-t

¥ R

Class 62-A which began 3 January with 16 students
gra&ﬁated 17 August 1n ceremonies high-iighted by General
Branch presenting the diplomaa and awards. Captaln Charles
Koy Bassett II won the A. B Honts Award as the outstanding
Vstudent and the Empire Test Pilot School Awaru for his

”"academic achievement : The H. M. Ekeren Award for excep-
Ltional flying ahility went to Captain Alfred L. Atwell.
Earaduates and their aasignments were913

i?'Air Force Flight Test Centersf ; i

o Captain Charleu A. Baaaett II  Captain Russell S. Buker

Captain Iheodore c Freeman . Captain Gene E. Hamman
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Captain John A. Morrison Captailn Gay E. Jones
Flight Lieutenant Rodney E. Durnin

Aeronautical Systems Division
Captain Alfred L. Atwell Captaln Jimmie R. Hall

Captain William D. Eastman Jr.

Royal Canadian Air Force
Flight Lieutenant Earl J. Sinnett
Flight Lieutenant James R. Sutherland

Tactical Air Command Captain Lawrence F. Gardener
Alr Force Special Weapons Command Captain Donn F. Eisele
Air Proving Ground Center Captain Charles D. Rcby
Japanese Navy- Lieutenant Yutaka Asakura
5
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| Eiasé'si;b'and Class 62-B were deleted from the 1961

and 1962 schedule after introduction of the aerospace

e

reaearch pilot course because of limited facilities and

conflicting achedules. -Class 62-C began 27 August with
ey students as;:ollows.;% ;

)

United States Air Force Captains

:f*f Michael J sdams William J. Campbell

R ek 3 Dwight Jo. Edwin G. Flanigen
Robert L Jondahl James S. McIntyre
Robert K Parsons'_ Alexander K. Rupp
David R. Scott Russell J. Scott

Robert B._ Tanguy

)

Italian Air Force Captains

,Alessandro Ghisleni Italo Tonatil
5 e P $ o Eme
Japan . oS e
'Capﬁaingéhﬁhkichi (AF) Lieutenant Hideo Ogawa (Navy)
Netherléndé'CAbthin i Hendrich N. Themmen

X ‘National Aeronautics and Space Administration
i3 r*xi ! 2
ﬁ;f 3 Hr Bruce A Peterson 2

dre i

R et n;‘:'y"-
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- Aerospace Research Pilot Course
o Class i of the ﬁeﬁiy'inﬁroduced aerospace research pilot
course Segan 5 June 19617and graduated five students 15 Decem-
ber 1961.12 Class II began 18 June 1962 with eight students

16 and

as noted in the previbﬁs semiannual Center history
would finish in mid-January 1963. In the meantime, Class
III began on 22 October 1962 with 10 students as follows:
United States Air Force Majors

Tommie D. Benefield Neil R. Garland

United States Air Force Captains

Albert L. Atwell Edward @. Givens Jr.
Charles A. Bassett Francis G. Neubeck
Michael 6oiiins - James A. Roman

Joe H. Engle Alfred H. Uhalt

Major Frank Borman, Captain James A, McDivitt, and

Captain Thomas P. Stafford were selected by Air Force Head-

quarters for assignment to the Gemini and Apollo programs.

o

_fBornan ana MeDivitt graduated from both the experimental test

pllot cnurse and acrospace research pilot course. The three

Center test pllots were Belected by the Air Force Astronaut

'Screeﬁing Board from seven who volunteered to Join the
_National Aeronautica ‘and Space Administration’'s Manned Space

}gFlight Prognam Others volunteering from the Center were
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Captains Michael Collins, Joe H. Engle, Neil R. Garland,
and Francia.ﬁ. Neubeci.l7 Borman, McDivitt, and Stafford
joined the Mefcury astronauts in September 1962.

Completion of aerospace research pilot course Classes I1I,
III, and IV, and experimental test pilot course 62-C 1n
1963 will end the era of two separate courses which was in-
augurated in June 1961 with introduction of the aerospace
research pilot course,

Student flow will be revamped entirely next year.
Beginning on 1 July, the aerospace research pllot course
and the experimental test pillot course will be combined into
a one year course. The latter will be s3plit into two phases
each of six moﬁths duration which will perm.t drop out of
those students (NATO & other than U. S. Military pilots)
not required to become aerospace research pllots. In effect
as now planned, classes of 16 students will begin every four
months, at least four of the 16 wili graduate in six months
as experimental test pllots, and the remainder will attend
an‘additional 81x months to become aerospace research

pilots.18





: tae exception ot tho Nisaicn Ettecta ProJector (MEP) ot the Viaunl

* Chapter 3
Wil . =
USAP AEROSPACE REAKARCH PILOT SCHOOL

The mission of the USAF Aerospace Research Pilot School (ARPS)

at Edwards AFB was spelled out in an Air Force Begulation:l

The USAF Aerospace Research Pilol School trains selected
04ficers to mondtor or perform {Light tests of reseanch,
experimental on production Lype aerospace vehicles. These
Lests are made 2o deteromlne {Light chanacteristics, perfon-
mance, 8tabdlity, and funclional utility, and Lo ob&u.n
technleat infornmation on serviceabllity and functioning of
installed equipment and component parts.

The commander of the Air Force Systems Command was charged with
trhe responsibility for operation and supervision of the achool. Thuis

responsibility was, hovever, delegated to the commander of tne Alr

-

Force Flight Test Ceuter.?
As this period of history qpsngd. the Training, Research and

Development Division of the school listeq the following titles as
active tasks:3
e Static Space Flight Bimulator
2. F-10kA vitli“Rocket Engine and Ballistic Control
3, Variable Btability F-106B
k,  Space Trainer
5. - MOL Support for SSD (Space Systems Division)
. 6. ' F-10b Zoam Modification .
7. P-10k Sfde-stick Control ‘Modification
2 8. V/STOL Pilot Trlining g S

Ty &.....:qv O T ";‘ o 2 S st Al

'Statie Space Flight Binnlntor' .xfff‘

B a0 VAN | e S e S

The '1'-27 8po.ce Plight Biuulator was accepted by the A.tr Ii'orce with

,:ug, LE

.

vy

r - \ ’

, ASystem. The MEP to be 1nsta11ed 1n the T—?? vns a nodified version ofthe

HASA Apoljx;HEP uqd. eonsequcnt;y. the Alr Porce vaa,roquired to wait until
e ]
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" the FASA Apollo requirements had been filled. The first avatlable date
wvas projected to be April, 9 Nhs was the next date, and 7 June the MEP

vas accepted vith installgtﬁgn:to be made during September 1966.

P-104 with Rocket Ehgine_and Bﬁilistiglppntyéf:

Programed to provide rocket power and ballistic comtrol augmentation,
experiencéiun&;r ie;o "G" condifions, and training in energy management
and ré—entry cc?;idof techniques, the P-104 with rocket engine and
ballistic control augnentation (known es the NF-10L following modifica-
tion by Lockheed) appeared to be plagued with t.rouble.h The KF-104,
serial number Sﬁglsﬁ, was still at Lockheed for repairs following major

damage 18 June 1965. The aireraft's Reaction Control System Hydrogen

Proxide plumbing was being modified; at first this modifieation was to
make use of flex lines throughout the system, but this vas changed to
consist of a solid Bteel line ‘from the wing root to wing tip, and a
flex line from the wing root to the overhead tee. These lines vould
replace alip Joint connections originally in use. Under the same modi

ricution. e Jettison mystcn vll to be 1nstalled in each wing tip.

-' X

| v;_rubtie"ﬁétab'nity; F-1068:

Atter consldernblc daluy, tb110wing recaipt of proposnls trou four
T - A e .,, z’& 5 T
.conpanics rbr the MOditicution of two ?—10635 to provide the ucbool

ot e g.

vith n variahle stnbilicy traincr cupability. a contract vags avarded

3 to Martin conpany or'gaigimore"lnryland. Thc nodiricmtion was expected

ey g gt

to be conpleted Sn -pproxilntcly 24 nonths, :&;f i A ﬁ‘}g

£






Space Trainer:

A qua.lftatlve oﬁeri‘tion:iz rcqiireunt (QOR)vu ostat;lisﬁed in
1961 for ‘s tralner slmilar to an 215, snd updated snnually, vhich
would providé piloted booet,up‘cc altitude cantrol and gero "G",
re-entry, epproach and landing, and enviroomental and personal
equifment t;iinirig.s At the close of this reporting period the

QOR was at Hq USAF.
i 47 R T

To =405

MOL Support for Space Systems Division (SSD):

Certain phases of flight crewv training for MOL (Manned Orbiting
Laborstory) vas dslegeted to the APPFIC in e memorandum of understand-
{  ing between SSD and AFPTC 15 Beptember 1964, The USAF Aerospace
Research Pilot School was named to provide the training covered by
the merorandum. Tvwo F-10LB and tvo T-38 sircraft vere provided for

- L b -
t’tia tlying tnining. The twvo T-38¢ wvere scheduled to dbe returned

to Air Training Command (ATC), 1 Augu.st 1966 and tvo replucmnts vere
to be provided from T-38s bailed to Ibckbeed-ceorgia. These bailed
eircraft wvere tlown only 35 hourl during the past yea.r nnd vere reputed
to have nny outst;nding m

The 1 t:cl /yro 5&:7 “bm‘l:! G’CQ

and vas conpriud of thm Air Force uJou. three Air Yorce captalas,

and tvo Navy lieutenuxta, and included

&

“laf ' chea) Kdams ke MR g ERUEH T
Ma] ~James M, Taylor Capt - Richard E. Lavyer

: Cnpt Lachlan Macleay Capt Francis G. Beudeck '
Lt - Johu L. Finley (usu) Lt Richard E. Truly (uax)

The class vas acheduled ctusts 1 xusuut Mﬁ.
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F-104 Zoom Modification: . .

Objective of this modification vas to reducé bazards to P-104
Epergy Mahagement flights. The background for this modification
program vas covered in the previous AFPTC h}storical rveport.7 As of
the end of January, the engine by-pass tlap‘modificntion was completed
on several of the seven aireraft. Other nt;dirications to be made as
a result of T. O. 1F-10L-913 vere avaiting parts. During March it
vas learned that the'engine overtemp system would be modified for use

ir the F-10ks by the Avien Corporation of New York.

F-10L Side-stick Controller Modification:

A contract vas awvarded Douglas Alrcraft Company for the develop-
zent and delivery of two F-1OhB side-atick control system modification
kits, plus technical data and engineering services. The kita, when
received, vill be installed by AFPFTC Deputy for Maintenance. The
original delivéi-y' schedule vas for February, hovever the contractor
claimed a slippage of four to six months in'__this schedule due to
technical difficulties. An of 25 uqy, 1t vas reported the delivery
date bad alipped to January 1957 b s

One of the technlcal probl-s vas uaocia.ted wvith t.he main servo

drive unit, this vas tcnt;tinly lolnd by changing from electrictl

‘ servoe to hydrtnlic lervo drivol. Indicaxious were that lyatcm per-

tbr-nnce requircnants vould §g llt vith tho reviled approuch.g

Al Say ,>‘ xl.

v[s-rox. Pnot 'n;n hg: e S : SR
The background for’ thil progral vas fully explnined in the previous

hiltorica.l rq:vox't.1 A Joht ASD/A"TC Progran Ch-ngc Plan (PCP) and
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Staff Study for a V/STOL triih;r for the Aéro:ﬁace Research Pilot
School was appro%id by Bq AF8C (lﬁpareh%iy ﬁui!ng Jahuury) Qnd sudb-
mitted to Hq USAF vhere it was to de staffed. There was no report of

further ection during the remainder of this reporting period.

¥ R e

Training Classes:

Class 66-A entered training 3 January vith 15 members; elevern
vere Air Force officers, tvo vere Navy officers, one was an officer
of the Italian Air Force, and one vas a civilian with the German Alr

Force, Names, rank and serviee connection are listed below:

Napoleone Bragagnolo Captain Italian Air Force
Vvilliam R, Casey Lieutenant US Navy

George W. Goodvwin : Captain US Air Force
Alen B. Hale . Captain US Air FPorce
Japes B. Havey Jr ' Captain US Air Porce
James F. Humphries Jr L Captain U8 Alr Force
Dooald E. Madonne "7 _Captain US Air Force
Kenneth J. Mason R Captain US Alir Force
Gary W. Mau ; Lieutenant UsS Ravy

Roy E. Palmer Jr : Captain . US Alr Force
James J. Rhodes § Ceptain US Air Force
Claude H. Segrest Jr Captain U8 Air Force
~Prederick Booe ; Civilien . German Air Force
‘Larry G. Van Pelt = =~ Captain US Alr Force

Rl

Devid E. Williems J¢ ~° ° Captain US Air Porce
Class 65-A vas k;i&;ifi& 13 January and General James A. Doolittle
vas the guest speaker at thc corunnnies. _Thirteen Air Porce end Navy

officers coupleted thn courlc, os nhovn belov.

Capt Shirley A. Babin "7 "Capt  Frederick R. Dent III
Capt Jerry D, Bovline .~ Capt _Fred B. Erust A
Capt lauresice C. ﬁurtil Jr ‘Capt J’lnea K. Olsan = &7 e
- Capt  Nathaniel O, quq . Capt . George E. Thompson _ '
" Capt John W. Eines i "Lt Nicholas Temple (USR)
e \Capt Donald L. Thn;nnn_, Lt Robert L. Crippen (US!)

. Cept Francie Beline R st S S 3 ok o

&
S .
3

3]





Captain Bovline recei' . cl tha A, '8, Hontn Awa.rd Th:ln a.md vas

eatablished in 1956 hy t& m Experimt;a.l !;'light '.l‘est Pllot Bchool. “
forerunnez- of t.he USAJ‘ Mmpmc Renmh Pilot Bchool, cmmnting
the a.cbievenents of Captsin xonts. a 195h gradnute of the school. =i
Capta:n.n Honts -ras killad 1n an drcraft .u:cihnt 8 F’ebmry 1955.-

: Doct.or Robert R Gih-uth of HABA, Houston, 'l‘em, wu the guest

spea.ker at the graduation axerciles for Clus 65—3 12 May Thc clua a4

was compriud or 10 A.ir l'orce and tvo Kmry ofrieerl nmd belw

(e o

Capt < ')El.x'ol J. Bom : Capt -: Chlrlea J. i‘omri

May Alan L.<Denn_-nx .. .. Capt : Glen M, Persoalus -

Capt Robert C. Hover w0 Capt ¢ " Tracy A, Scanlan -

Capt James J. Reed Jr = ' Capt ;;;* Roger J. Smith

Capt Frank M. Smith ; " Comdr  Edgar J. Mitchell“:

Capt Thomas G. Darx’ick&ou %3 R, I ) Thomas K. Hnttugh' (usy)

: B s
The A. B. Honts am-a m to mmunt Ihttlnw (usl)

Two other studentc \nn graduted; rrom the Exporiuntal Test Pi.lot

phase of tne trdning eml‘!o 25 March they vers: Ctpt;in V.lttorio Heneghine
' e

of t.ne Itanu: Air rorcc, lnd ltr Hnmor ln.'ul or Gnmm[_.__

Plling hom cnd Aircr;rtz Gk

For the period of J
x vere utili ud by- studentl
are :hovn belov 8% v

 January 859:10

Feoruary . 798:55 -
. Harch - 773 00

‘1.«' I ;,"‘Q' "'HI.

round tn the urrc hiator!.ad ﬂport fou- Jul:f—hem 1965 pcse 131
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Following the loss of an P-106A, seriel number 57-2238, in December
1965, & replacement aircraft was required; hovever, qn.e was -not received
during this reporting period. It wvas the school's preference to secure
an F-106B to serve as the replacement Variable Stability Trainer.

The interim Variable Stability Traiuer Airgraft, 8 NP-101A, seriel
number 53-2L22, was reported to have only 80 hours left due to structural
fatigue time limitations. Efforts vere made to obtain a 300-hour time
extension until the F-106E Variable Stability Trainer could be received;
an estimated 24 months. This extension vas granted folloving an inspection
and repair of the NF-101A at the Sacrarento Air Materiel Area.

During May, su F-101 B or F model aircraft vas requested to fill
the need for a dual control FP=101. It vas believed tne B or F model
would provide for a safe flying program on the NF-101A, and allov better
utilizstion of the single seat Hf—-—l(’_)u.n

A request f'br a Class V nbditiéition of three T-38 aircraft for
Variable Dynamic Tflallngix‘is vas submitted éo Hq AI;’SC and, after approvel,
wvas forvarded t.o;-Eq USA? "Ihe,estimt‘ed cost for this program vas
;‘ ._3750. 000. In Jnnu&ry. thc proig-m was on the list of tentative approval
'b__pending mndlng. '

.t The reguest ror rundo to nodify the three T-38 aircraft was approved
?UY Hq USAP late in April. A planning meeting vas scheduled at the San

g An'r.onio Air Mat.eriel Area, also neaotintions with Cornell Laboratory
Z-rbr prepcrutioﬁ or lyltcn description and technical backing for requent

: :!‘or pf"ﬁbél&ll? (RYP) were in progrei.u during late Junne'.-..lh

noag





		01. 1962

		02. Jul - Dec 1961

		03. Jul 1966 - Jun 1967

		04. Jul - Dec 1967

		05. Jan - Jun 1965

		06. Jul - Dec 1965

		07. Jul - Dec 1964

		08. Jul - Dec 1963

		09. 1 Jan  - 30 Jun 1964

		10. 1 Jan - 30 Jun 1963

		11. 1 Jul - 31 Dec 1962

		12. Jan - Jun 1966







