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ABSTRACT

e Strategic Air Command conducted a test to determine the
11ty of replacing the navigator on the KC-135 crew with an
ed radar/systems operator while at the same time maintaining
‘effectiveness. This crew composition was based on the results
previous dual Inertial Navigation System (INS) test, GIANT
GE. . The results of that test indicated that reducing the crew
ment to three with the copilot assuming navigation duties utiliz-
‘dual INS was not feasible. Additional workloads imposed on the
nd copilot during some phases of flight created potential
problems. To alleviate this condition, a fourth enlisted crew
was added to perform the duties of safety observer and systems
r. The test crew consisted of a pilot, copilot, radar/systems
rator, and a boom operator. The exercise term assigned the test
JANT BOOM, v

ourteen productive missions were flown between Jul 76 and Sep 76
ircraft configured with a dual INS. Test sorties were designed
aluate the aircrew's capability to perform the Emergency War Order
mission as well as missions covering nearly the full range of air
1ing squadron flying activities.

was concluded that addition of the fourth crew member, a specially
ed enlisted radar/systems operator, reduced pilot overload conditions
g emergencies and critical phases of flight. Although workloads on
{lots were understandably increased during certain phases of the
ght because of navigation responsibilities, at no time did pilot/
t overload condition constitute a discernible safety problem.
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BACKGROUND

... The Strategic Air Command (SAC) has been involved in a continuing
fort to modernize the avionics on board the KC-135 tanker fleet.
provement/modernization of the KC-135 navigation equipment holds a

gh priority in this effort. SAC has been considering the installa-
on.of an Inertial Navigation System (INS) to provide the navigational
uracy necessary to accomplish the mission. CINCSAC directed that

ts be conducted to determine the expanded capabilities of the KC-135

The INS equipment and the .con-
GIANT BOOM test were identical

. The reliability of this equipment,
adaptability to the air refueling mission, and the fact that it does

gnificantly expand the capabilities of KC-135 aircraft were all estab-
shed during the conduct of GIANT CHANGE. This test (GIANT BOOM) was
gned to examine the feasibility of altering the aircrew composition
eplace the navigator with a specially trained, nonrated, enlisted
‘member. The two persons chosen to fill this new position, for the
#st, were KC-135 boom operators with considerable experience. The
Tﬂpts were to assume responsibility for aircraft navigation utilizing
e dual INS system. The designation of the new enlisted aircrew member

To determine the capability of the Flight
rrorm those duties normally performed b
le exception of actual aircraft navigation which was the res
the pilot/copilot. These duties included such items as:

(1) Equipment turn on/operation.

(2) Monitori

o ng departure, cell join up, enroute cell procedures,
d station keeping,

(3) Radar scope interpretation to include position fixing,

ther detection, electronic rendezvous, and airborne radar directed .
roaches,

(4) INS position fixing and plotting.

V (5) Monitor of aircraft position during copilot overload situa-
5, i.e., refueling, emergencies.

(6) Monitor penetration and approaches,

b. To assess the im

pact of special communication procedures, mission
anges while in flight,

and emergency procedures on crew workloads.

[4




SECTION 1V

DISCUSSION

The results of this study indicate that the enlisted Flight System

Operators performed very well and were able to accomplish all aspects

of all missions as required. They were able to run the rendezvous
across all missions particularly well. The usé of the radar for weaﬂkr
avoidance was accomplished with no difficulties (in contrast to the
difficulties encountered by the copilots in interpreting weather returns
in GIANT CHANQE). This was, no doubt; due to the FS0s having received
considerably more training on radar interpretation than the copilot
received in the earlier study. On the other hand, the FSO did have some :
difficulty in shooting ARDAs but this is considered a difficult task |
(even for personnel experienced in such procedures). In addition, the
number of sorties flown in this study is not deemed sufficient to
acquire a high level of proficiency in shooting ARDA's.

Initially, difficulties were encountered in using the FSO as
conceptualized in the test plan. There was a strong tendency for the
crews to employ the FSO in the same manner that navigators are currently:
used ig the KC-135 refuéling mission. In the first half of the study,
the crew had to be constantly impressed with the fact that the copilot ha
prime responsibility for navigation and the FSO had responsibility for th
radar function, rendezvous, and to relieve the copilot of navigation duﬂé:
when the copilot was in an overload situation. This confusion was
partially because no detailed and formalized crew procedures using an FS0.

had been developed prior to the test. As the program proceeded, the crew




cellent crew coordination and integration. If SAC does convert to

uég of an FSO, such formalized procedures should be further developed.

In line with this observation, the authors also noted that the FSO's

rkload was probably higher than necessary on the standard refueling

mission. The 81 percent task load cited in the Results section reflects

jome self-imposed task loading such as performing extraneous navigation

unctions: using the radar to cross check the INS and taking radar fixes

hen not required. This was due to the FSO's not being sure of his

unction and his practicing navigation in anticipation of the later polar

'fiyights. It is felt that this artifact in the data inflated the task load

igure approximately 20 percent so that the actual required workload on

te standard mission would have been approximately 61 percent. 1In an

erational situation with an experienced FSO, the authors feel that a

realistic task load would be at this level (61 percent). The FSO task load

n other portions of the test are considered accurate.

The addition of the ¥SO in this study reduced the copilot's task load

proximately 40 60 percent depending on the type of mission. The

ditional crew member overcame all the disadvantages encountered in the

IANT CHANGE Program. The copilot's workload was reduced to reasonable

evels, no critical checklist items were omitted and the concept of "see and

void" was preserved. There were isolated instances of errors and some

hases where the crews were fully loaded (but never overloaded). In short,

he crew performance was dramatically changed from that observed in

NS
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GIANT CHANGE. However, two observations that were similar were the
requirement to have a better crew station layout than that in the test
aircraft, and the necessity for more time to perform preflight checks
(due to the INS procedures and warm-up) .

Since the enlisted FSOs performed so well, the question has been
raised: Is it possible that a less experienced individual could with
adequate training also perform the required tasks? Our answer is a
qualified "yes.'" The qualifications are:

a. Much more extensive training will be required.

b. Very careful selection procedures will have to he followed, so
that candidates should show a high general aptitude as well as specific
capacitieé in the skills required. Probably, a selection test for this
AFSC should be developed;

¢c. Testing in selected squadrons should be conducted prior to

operational implementation.




SECTION V

CONCLUSTONS

The results of this study definitely indicate that the use of an

The task load figures show no overload situations nor any safety

The use of a less experienced FSO will require more extensive

raining and careful selection of candidate operators.
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RATEGIC AIR COMMAND
OFFUTT AlR FORCE

BASE, NEBRASKA, 68113

. CC

'4_‘Fina] Report; "GIANT BOOM Test," Concerning'Use of Enlisted Flight
- -Systems Operatop (FS0) KC-135, Dpa »

ted 15 December 1976
0 P AC

olyes

Ripe 76

September 1978, compliment a717 concerned for the conduct of this
test——specifica]?y personnel of i >
Pease Aip Force Base, New Hampshire; and the 93 BMw, Castle Ajr Force
- Base, Ca]ifornia~-and, certainly, the crew members partici i
this test Program. It was apparent that the success of this test was
. due in large measyre to the airmanship and Professionalisp of SMSgt
.« Haven g, Moore and MSgt Robhert A. Whittier, 509 BMW, who served as the
Jinitial Flight Systems Op

erators (FSQ) fop the training at the 93 BMW
~and the conduct of this test at Pease AFB.

2. Now that this test has estab
qualified, experienged, and s

velop a plan for my a

air refuelin units of SAC in
N orderly, byt expedited, program of selection, training, assignment,
ircraft modification, dnd manning documents, etc., to phase this pro-
ram in across-the-board within this command. I recogni
ingents involved in ap i

rogram of this magnitude, and the extensive work
s will require within the SAC

staff and between SAC and the Ajr
aff . . . but Want to get on yi

th it, now. | recognize that g key to
am is the equipping of oyp KC-135s with reli-
vigation systems (INS), and that should be ap
sential portion of t i

I am aware of the !

Pproval that wilj]

f | 0f the alignment time of the INS 3 it affects phase st <A %;
iction requirements of SAC's émergency war orders. pcs/ 1 PLANS AR
uld resolve a Planning solution that Will provide &hige alignment

FAST

4’n.§;‘

Pcace', , + {8 our Profession



prior to launch or an inflight alignment capability. A carcer field mus
be established; selection programs for identifying entry requirements intt
the FSO carcer field, training programs, aircraft modifications, cockpit
Tayout, preliminary and CCTS training procedures, check 1ists, and crew
coordination procedures will also be required. The mix between FSO Crew;
members on combat crews and rated navigators within the manning documen
of our tanker units must be balanced; the extent to which our refueling
units will require rated navigators must be established in the propose
UMD for SAC units. - Time-phased decisions on aircraft modification and 1
of these personnel selection, training, and assignment actions must .be

incorporated into an overall flow chart for this program. ‘

4. The program developed must be costed, and these costs must be comp
to present crew force costs--direct and indirect. AC must be deeply
involved in this aspect of the program from the outset.

5. I think we need to get on with this and request that it be undertake
imnediately.  As a first action, I would like for DCS/Plans to prepare:
time-phased outline of the staff actions involved in the development o
such a comprehensive program and provide an estimate of when we can e
completed action and command decision on such a plan. I would hope that

we could have all of this wrapped up and ready for decision and initial
impTementation prior to 1 June 1977. ' ‘

RUSSELL E. DOUGH
General, USAF
Commander in Chief




3. Background: The E/OR has been employed ‘as a management evaluation K\
indicator by 0SD and Congress. While no particular ratio has been
specified as optimum, a high E/OR is thought to be beneficial and a
Tow E/OR to be noncost effective.

The Air Force currently has the lowest E/OR within DOD. Table I
compares the Air Force to the other Services.
TABLE T

Comparative E/OR Ratios for Selected Military Organizations

Organization E/OR Ratio
US Air Force (FY 74) 4.83
US Army (FY 74) 6.42
US Navy (FY 74) . 7.57

The Air Force ratio has-unfavorably declined from over five in the
1950s and 60s to the 4.83 at the end of FY 74. There have been many
factors that contributed to this ratio decline since the 50s. These
include:

- increased crew ratios in the all officer Minuteman force
- dual-seated fighters -

- conversion of enlisted-intensive support activities from
military to civilian or contract manning

- enlisted-intensive support aircraft reductions
- advancements in technology which affect lower skill Jobs

- demand for more senior and upper Tevel managers in sophisti-
cated management systems

Advancements in techhoTogy and evolving computerized management
systems have also influenced the E/OR. These evolutions have two

2




. officer positions and functions that have limited career potential but
on the other hand would be real challenges to the enlisted ranks. In
this regard it is noted that the original justifications for the E-8
and E-9 ranks included promises that added authority and responsibili-
ties would be given to those selected. To date, Tittle evidence exists
that this has occurred. There have been cases where senior NCOs
expressed a desire for added authority and responsibility, and in many
instances they have demonstrated the capability to accept more challeng-
ing positions. Allowing them to do so will not only resolve the Air
Force E/OR problem, but it will at the same time improve the morale of
the enlisted force. Credible options that support these two objectives
form the thrust of this study.

The study representatives recognize that the candidate 1ist for
conversion must include more than the'undesirable type positions which
are difficult to fill by satisfied career officers. Both "desirable"
and "undesirable" career fields will be considered. The main criteria
will be whether an NCO can perform the function without degrading
mission effectiveness. Some career fields which require stringent
educational prerequisites, i.e., doctors, Jawyers, etc. will of neces-
sity continue as officer positions. Generally, all other positioné
; wh1ch do not require either an inordinate amount of pre-service or in-
Afservice schooling will be considered. It is felt that the pay and
opportunity benefits in the Air Force for pehsonnel‘with extensive
specialized training which is useful in the civilian community would
" be insufficient to sustain an adequate retention rate for NCOs.

5




for a middle level manager is hard to imagine.

Tt was stated that the formal educational level
of SNCOA graduates would not be initially considered,
Such an evaluation is now in order. One qual ification,
however, should be stated; this data is taken directly
from the individual's Personnel Records. Hence, it
reflects mostly formal college courses taken. In
many cases, little, if any, credit is from Air Face
training courses. SNCOA Classes 73-A through 73-D
vere used. With a total of 840 students, the data
sample iS large enough to be statistically valid (N =

840). The average educational level of these classes

was two years of college. However, some 79 had bachelor's

degrees; 11 had master's degrees; 2 had some graduate

work beyond the bachelor's; LY more had over three years

of college (90 semester hours). Thus, 11% of these
classes had the bachelor's degree, or higher. An
additional 5% were within a year of their degreeo6
The percentage of degree holders corresponds closely
with the percentage of people in the 35-4lt year age
group in the United States in 1971 holding a degree

(13,3%)7 This is no mean achievement, as almost all

these NCOS obtained their degrees after coming on

48
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CHAPTER VII

CONCLUSIONS AND RECOMMENDATIONS

The purpose of this study was to investigate the E
feasibility of utilizing selected senior noncommissioned

officers (NCOs) as commissioned officers. The principle

n-wW

objectives were to (1) examine the qualifications and
responsibilities of senior NCOs prior to 1940, (2)
analyze the changes in senior NCO duties and qualifica- R
tions from 1940 to 1973, and (3) evaluate the qualifi=-
cations of these NCOs in light of their expanded

formal and professional military education and training

i

/’ T°° JGEeM .gHgeh

for commissions, In so doing this it became necessary h
to show the evolution of the commissioned officer

throughout this period,

CONCLUSIONS

The following conclusions can be drawn: [

1o There was a distinct gulf between the officer 3 P

and the NCO corps in 1940, both from tradition., and in

terms of their respective gqualifications and duties,

The officer corps had risen from the feudal chivalry and,

in the case of England, had largely been drawn from the




landed nobility. Until 1940, this characteristic had ‘?
persisted in modified form, with officers in the United b
States being drawn from the middle class. They were ;
mostly West Point graduates, and almost all Regular

officers, The NCOs had been promoted from the most

{

intelligent of the enlisted men., The enlisted corps, G

in general, however, was drawn from the lower classes ;~ i
of society, Even in the Army Air Corps of 1940, middle 2 =
class individuals, who could think for themselves, were 5. %i
a rarity. NCOs enforced discipline with their fists. % (§
High school graduates were rare, R

' 5, The NCO Corps changed rapidly during the &
period 1940-1973, becoming much better educated, and B -
drawing on intelligenty self-disciplined men, The require-~ Zé
ments of weapons systems demanded men vith a much higher ﬁ
education. These men had to be able to perform ;

- complex tasks requiring a high degree of reasoning i\\

ability and self reliance. Both because of these E
characteristics and because of retention problems, NCOs é ﬁl

were now picked from the best techniclans available,
Management training was virtually non-existant until i
the early 1950s, With the advent of the NCO Academies i

in this decade, "team management" concepts were intro=-

56
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duced to the NCO corps. Concurrently came a rise in
formal educational attainments. Due to both the AF
off-duty education program and to the requirements of
civilian jobs, more and more NCOs went back to school.
Also, a more educated man was entering the enlisted
force, By the end of the 1960s, degree-holding senior
NCOs were begining to appear in fzir numbers. 1In
1973, USAF opened a senior NCO Acadenmy, designed to
educate selected senior NCO in troad scale management

and miltary theory.

3. The nature of the officer corps changed sign-

ificantly between 1940 and 1973. The increasing com-

plexity of weapons systems and the skills necessary

to manage and operate them saw the AF require an all-
degree officer corps, Officers were provided oppor-
tunities to go back to college at AF expense, not only
to get the bachelor's degree, but also advanced deg-
rees if in the forces' interest. At the same time,
"management by objective" and "Team management" re-
placed the clessic authoritarian leader in many areas
in the rorce. Training in these techniques was speed-
ily introduced into the officer PME system, but was

not readily available for the young, junior officer.

57
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4, The opening of the USAF Senior NCO Academy

saw_the completion of a full, formal PME system for

NCOs. Spelled out in AFR 50-39, it established a three

tier system, consisting of NCO Preparatory Schools, i
Command NCO Academies, and the Senior NCO Academy. &
Precise curricula and eligibility recuirements were
specified, P

5. Senior NCQ Academy students were handpicked.

These represented the cream of the top two grades of

the NCO Corps. Selection was done be command master

=

[

=
N

[@2)
i
0]
R
w
;)
A

selection board, using basically Chief Master Sergeant

selection criteria. Actual criteria were established

j T

I

by Military Personnel Center,

6. Selected Senior NCO academy graduates also

met the bachelor's degree reguirement for commission-

ing. Analysis of the first four SNCOA clesses showed “
11% of the 840 graduates had at least tre bachelor's
W

Wﬁd@&ree.

7. Junlor officer retention after initial tour

of duty was low, near 50%, causing a middle management

gan.
8. Selected (degree holding) SNCOA graduates

were well-suited for commissioning to fill this gap.
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a. Completion of the two top NCO PME

schools fully gqualified the NCO for entrv as s

middle manager, with formal training at least equal

to, if not superior to, the young officer. Backing

this up was extensive experience in practical

managerial responsibilities, Estimates of the
comparable college semester hours of these two
schools ran to about 60, with all being in the
areas vitally concerned with middle management,

be These selected SNCOA graduates are

fully gualified, from all standpoints, to assume

"officership,”" The restrictions rlaced on enlisted

men in Dr. Huntington's famous study no longer apply
in light of the changed job and educational require-
ments of these men,

C. Adopting such a program would tend to

upgrade the status of the enlisted corps. This was
vitally needed in order to attract intelligent, middle

class young men,
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DEPARTMENT OF THE AIR FORCE

RATEGIC AIR COMMAND
OFFUTT AIR FORCE BASE, NEBRASKA, 68113

28 JAN 1977

i Navigation System (INS)
Ng expected tanker activitj

have completed the
report, dated 15 December 1976 (Atch 3),

System (PINS),
ved the tests at Pease AFB
along with our test datga,

exer-
envelopes plus Simulated emergenc
> 1.e., polar navigation with simulated dual PINS i
orne radar assisted approaches y ]

tests demonstrated that an eXperienced and similarly qualified,
1ally trained enlisted Fsp tan effectively support the Pilot and

ot on dual INS—equipped KC-135s, under roytine and EWO-type tanker
ons,-without_campromisingheffectiyeness;or.flight.safetyﬁin.the..ﬂ
tion of oyr KC-135s, This test con

vinces me that we cap pProceed
e Programming phase of staff and Command
ted the SAC s

activity; and have
taff, working with the Air Staff and others, ag neces-
to determine the actiong required to impTlement this program
hout aiyr refue]ing units of SAC, and POSsibly the ARF-associated
units,

Peace . . . is our Profession



> L will proyide it
review and recommend

ations tg You. With
ave deve?oped,

Program we p I think we €an proceed

?ementation.

1. CSAF/cc Ltr, 24 Apr 76
2 CINCSAC/CC Ltr,

GIANT BOOM Test
Report, Enlisted Rad
Operator, KC-135, 15 Dec 76



53T 1

dtscusstons 1ast week and your request for an update on the
vgf’fztegégsgeﬁ-man‘occugyfng the navigatop Position on a pIxs
Vipped KC-135,: ’ S

=y | developed a test plan._nicknamed GIANT BoOM, to explore

;,gi§¢é$tgﬁdﬂfusfngf§n experienced hoom OPerator as a systems

&n‘t&e'navfgator station a5 a third persen in the cockpit,
enced operators from se were given a Specially

tratning Program at the Castle CCTS during 1-3p June,

pecia training consisted of 53

¢

hours of academic traintng, 10
trafners, apd fbur'flights
0

d. you 1nd1cated. there was ne intant
Bavfgators. but

rather to provide the skills necessary
ts 1n theirraavigation and rendezvoyg Raneuvers, =

ve
etic trainepr were provided
nterpretation skills. e students fley the
ghts and demonstrated abovevaverage progress,
uatfon viawed by the Castle CCTS
excellent performances .

FB Ju Both enlisteqd men
ission and recefvad traf

ning by Delcg on tha
¥as not available at Castle. Two follow-on test
have been flown so fap and are being closely monitored by the
tor, the Hing KC-135 Instructor Haviga b
Hu

tor, and Y @ representa-
man Factors Branch at ASD,

Maj Chambers

2665 g 2 Mug 76




third person

This simula
ta gathering,

for navigation and
tes a worst case condition

during the test; however, some

equipment and procedural knowledge
djustments to initial training will
ency. Due to previous experience,

frmanship; without this experience
necessary. There is

rf. While thefp
‘there are indicatfons a
{red to engure greater profici

possessed considerable a
actor, addits

@

the navigator,
from the pil

:ASD peaple. have requested the tast. be extended for
en}jsted“mmn,to,gather'additionalvdata,fbr thelir e
ve agreed to provide these extra missfons.

twd“mfssjdns’for
valuation, and

ASD, and Atr
preliminary
pared by the
es in other

port will be pra
of ASD. Also, studi

11 advanced by

that time

With an enlisted man shoylg

and. a comprehensive
ba available.
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