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The United States Army Infantry School
Fort Benning, Georgia 31905
17 July 1972

ICAC 6-72
SUBJECT: FUTURE FORWARD AIR CONTROLLER AIRCRAFT

1« PROBLEMs To determine desirable characteristies in future
Forward Alrborne Controller (FAC) aircraft from the standpoint
of facilitating support to small-unit-reconnaissance operations.

2. ASSUMPTIONS.

a. Conditions encountered in future conflicts will permit
the deployment of small, long-range reconnaissance teams.

be Reconnaissance operations will continue to require the
supportof FAC aircraft for the provision of communications, direc-
tion of air support, aerial resupply, and tactical fire support.

ce The United States Air Force (USAF) will continue to project
needs for aircraft {mprovement and development based on past exper-
jence and estimates of future requirements.

d. When discussing reconnaissance operations, the scope of
this study will be limited to small units with the mission of col-
lecting information from enemy territorye The reconnaissance units
may be either composed totally of US Army personnel or of US Army
leaders and indigenous patrol members.

e+ When discussing characteristics of FAC aircraft, the
scope of this study will be limited to those characteristics
affecting support to reconnaissance teams. tharacteristics relative
strictly to ajrcraft function and design will not be evaluated.

3. FACTS BEARING ON THE PROBLEM.

a» Interviews of eight USAF and US Army officers experienced ..
in the coordination, provision, utilization, and evaluation of FAC
support to reconnaissance operations in the Republic of Viet-Nam
(RVN) revealed the unanimous finding that a U3 Army observer or
YPAC rider" is essential to optimum FAC support. (2,3,5,6,7,8,10,
14)

be Interviewswith eight experienced USAF and US Army officers
revealed the unanimous finding that none of the variety of FAC
aircraft available to the US Army commander in RVN possessed complete
support capabilities. Each type of ajircraft displayed different
characteristics which should be combined in one aircraft. (2,3,5,6,
7:8,10,14)

c. 1In & statement to the Cannon Subcommittee of the Senate
Armed Services Committee, General W. W. Momyer, Commanding General
of USAF Tactical Air Command (TA{), stated that the USAF is pres=
ently developing and testing the Attack Fighter, Experiment (AX).

(9



4. DISCUSSION.

a. The requirement for two crewmembers eliminates single-
seat designs. Tandem seating is preferred to side-by-side seating
so that both crewmembers may observe events or locations simultane-
ously. Maximum visibility should be afforded the crew by means of
a large canopy. The canopy should be bulletproof, if at all possible.
Redundant flight controls and instrumentation andan adequate crew
ejection system for the future FAC aireraft are desirable. Aircraft
survivability should be enhanced through use of armor platesd, self-
sealing fuel tanks, and multiple engines. (Annex C).

bs The future FAC aireraft should have the capability of
resupplying a deployed reconnaissance element with ammunttion, water,
rations, and special items of equipment either on a preplanned or emer-
gency basis. The aircraft alsp must be able to deliver ordnance in
support of beleaguered units while tactical air support aircraft are
being requested and provideds The AX will possess adequate delivery
capabilities according to current specifications. {Annex D).

cs A FAC alrcraft should be able to operate at high speeds to
reach an area quickly or at low power settings and low speeds in
order to conserve fuel and prolong loiter time. Short takeoff and
landing roll requirements are desirables (Annex E).

ds Communications capabilities of the future FAC aircraft are of
extreme importance. The minimum desirable capability would be the
follewing: two frequency modulated (FM) radios with secure-voice
transmission, retransmission, and homing capabilities; one ultrae.
high frequency (UHF) radio with secure-voice transmission capability;
one very high frequency (VHF) radio; and one high frequency (HF) or
single-side band (S5SB) radic. Additional communications capabilities
such as Leong Range Air Navigation (LORAN), Radar Homing and Warning
(RHAW), Night Observation Devices (NOD)}, devices for the detection
of laser illuminators and radar significant beacons, and equipment for
the detection and confusion of infrared missiles are not normally
required; however, the provision for acceptance and utilization of
these devices will increase the desirability of newly developed FAC
ajrcraft. {(Annex F).

5. CONCLUSIONS.

a. A list of characteristics desired in future FAC aircraft by
the US Army should be forwarded to the USAF. The list of desired
characteristics should include the following: tandem seating for the
pilot and observer, dual flight controls and instrumentation, an
e jection system, multiple engines, foamed and self-sealing fuel tanks,
a large bulletproof canopy, a wide range of acceptable power settings
and speeds beginning at 95 knots, the communications capabilities
listed in paragraph 4d, maximum ordnance/materiel delivery capability
without significant lolter reduction, and armor protection for engines,
crewmembers, and flight controls.

bs The US Army should request that the list of desired charac=-
teristics be given consideration inthe development of a two-seat
version of the AX. This model of the AX should be designated as
the USAF airecraft that will support future smalle-unit-reconnaissance

operations.



6« ACTION RECOMMENDED. The conclusions in paragraph 5 be approved.

// /m Jen 'l,,\/{ "

MICHAEL E. TAYLQR
Captain, Infantr
54641909
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ANNEX A--Aircraft Utilized by USAF FACs in RVN

l« The primary FAC aircraft utilized by the USAF in RVN were the
North American Rockwell YEronco™ (Military designation: OV1O0) and
the Cessna Model 337 "Super Skymaster" (USAF designation: O02A).
Both aircraft performed adequately in the opinion of personnel
polled and according to my personal observation during more than
250 missions totalling over 1000 hours of flyings The OV1O was
the preferable airceraft from the standpoint of speed, range, arma-
ment, visibility, tandem seating, ejection system, and numercus
other factors. Although the OV10 was preferred by nearly every
pilot, "“FAC rider", and ground team member having experience with
the OVID and 02A, the 02A was an acceptable aircraft for most
phases of support to deploved reconnalssance elements. (2,3,5,6,
7+8,10,14)

2. The Douglas "Skyraider" (USAF designation: Al) was utilized by
the USAF in a FAC-type role in search-and-rescue {SAR) operations.
The Al pilot would act as the onescene commander directing all
efforts at rescuing friendly personnel from enemy territory. The
"Sandy" aircraft, as the Al became known from its radio call sign,
displayed many desirable characteristies for the future FAC air.
craft such as: good visibility, excellent survivability, adequate
communications, excellent ordnance delivery capability, and a wide
range of speeds and power settings. Undesirable characteristics
of the Al vwere the side-by.side seating of the two-seat models,
the less<than-outstanding ejection system, and the single engine.

(3,5,10)

3. The T-28A trainer aircraft was utilized by FACs during the
early stages of the conflict in RVN and later in special missions
elsewhere. The T-28A possessed tandem seating, a large canopy
providing good visibility, and adequate ordnance/materiel delivery

capabilities. (3,5,10)

4. In succeeding annexes, the OV10, 02A, Al, and T=28A will pro-
vide bases for recommendations in developing a FAC version of the
AX aircraft.



APPENDIX T to ANNEX A--Comparative Data (OV10 and 02A)

PURPOSE

CREW

ORDNANCE /MATER1EL
CAPACITY

MAXIMUM SPEED
{Sea Level)

MAXIMUM CRUISE SPEED
(Sea Laevel)

TOTAL USABLE FUEL
SERVICE CEILING

RANGE (Maximum Speed)
(Cruise Speed)

OVID (15:363-4)

Wlight armed reconnalssance
airplane specifically suited
for counterinsurgency operations"

Two men, in tandem, ejection
system

4 «» 600 pound attachment

points under sponsons, 1l -

1200 pound attachment point

under fuselage, 4 - M60C machine-
guns, 2 - sidewinder missiles.
Total - 3600 pounds

244 knots (no weapons)

N/A

258 gallons*®
N/A

N/A
N/A

02A (15:284-3)

"equipped for FAC mis-
sions, including visual
reconnaissance, target
jdentification, target
marking, ground-air
coordination, and damage
assessment?

Two men, side by side,
nc ejection system

4 = underwing pylons
for stores. Will ac-

cept rockets, flares,
or other light ordnance

173 knots

165 knots

122 gallons
18,000 feet

655 nautical miles
1115 nautical miles

* 230 additional gallons of fuel may be carried in an FLO2 tank on the center
stores attachment point (13)



ANNEX B==The AX Alrcrafc

1. The Commanding General of TAC, General W. W. Momyer, described
the AX in a prepared statement on close air support (CAS) for the
Cannon Subcommittee of the Senate Armed Services Committee. (9)

The AX is currently being developed to replace aging close air sup=-
port aircraft such as the Al, T-28A, A26, and other propellerw
driven ajircraft. The Northrop A9A and Fairchild A10A are now being
tested at Edwards Air Force Base and, should USAF requirements -be
et for performance and unit cost be met, one of these models should
be accepted into the USAF inventory. (1l1)

2, In his statement, General Momyer listed numberous characteristics
of the AX that would be acceptable in a FAC aircraft. The AX purs
portedly will combine the capabilities of Yfast enroute time from ground
or airborne alert" and long loiter time. The stated ordnance delivery
capabllity will be 16,000 pounds including bombs, 30 millimeter (mm)
guns, maverick missiles, and other ordnance. The AX will be able to
take off with a 9500 pound ordnance/materiel load, fly 250 nautical
miles, loiter two hours, and return to.the base from which it launched.
The planned capability of the AX being able to take off from between
1000 and 4000 feet of unimproved airfield is excellent for FAC pur
posess The AX will feature foamed fuel tanks, of which one will be
self-sealing; multiple engines and flight controls; and armor plating
for the cockpit, engines, and flight controls. General Momyer stated
that the AX will be capable of "massive attacks against a variety of
widely separated targets." (9) The characteristics enabling the AX

to perform this flexibly should permit the AX to adapt very well to
the FAC role.

3. Several recent publications contain excellent articles regarding
the development and current status of the AX. Coples are attached as
Appendices to this annex. (1,4,11,12)

4. Between 10 and 20 percent of AX production models are programmed
to be two~seat modelse (13) Modification of these two=seat AX alrcraft
offers a most promising prospect for future FAC alrcraft.



ANNEX C-~Cockpit Facilities and Survivability

L« The "FAC rider" is essential to optimum FAC support for recon~
naissance teams. His dutfies consist primarily of communication with
deployed reconnalssance elements and relaying information either to

the parent unit or the FAC pilot. Should the team require aerial
resupply, mission guidance, assistance from tactical air support,

or other assistance, the "FAL rider" should be able to coordinate their
requests with the appropriate agency. Ideally the "FAC rider" should
have previous reconnaissance experience and training in his role as
observer for the FAC pliot. (2,3,5,6,7,8,10,14)

2. The duties of the "FAC rider" require his being able to see the
same locatjons and events simultaneously with the pilot. This ts
virtually impossible in an aircraft with side-by-side seating. As

the pilot banks or turns the aircraft to observe from his side of the
ajrcraft, the "FAC rider"™ is banked upward and is able to observe only
skyward from his window« The 02A and two~seat Al are examples of

this poor seating arrangement. The OV10 and T-28A4 feature tandem seate
ing which enables both crewmembers to observe from the right or left
side simultaneously. The pilot and "FAC rider" may thus coordinate
placing of ordnance, direct helicopter approaches, or locate friendly
positions much more quickly and efficientlys. (2,3,5,6,7.8,10,14)

3. Maximum visibility is required in & FAC aircraft to enable the

crevw to quickly lecate friendly positions, detect enemy ground fire,

and maintain visual contact with other aircraft working in their ionme-
diate area. The windows in the 02A make 360-degree visibility extremely
difficult. The greenhouse-like canopy of the OV1ID is much more satis-
factory. If at all possible, the canopy should be bulletproof due to
the low working altitudes, slow speeds, and high exposure to ground

fire inherent to FAC operationss (2,3,5,6,7,8,10,14)

4. The relatively high exposure of the FAC aircraft to enemy fire
also necessitates adequate safety features. An efection system for
the crew should be installed in the FAC aircrafte If their aircraft
is disabled at low altitudes, the erew of the 02A is in serious trouble
as they must bail out quickly and hope there is enough altitude for
thelr parachutes to open. The OVID ejection seat is capable of a safe
ejection at zero feet of altitude and zero knots forward speed, making
it possible to eject under virtually any combat situation, other than
aireraft inversion near ground level. Should small arms fire damage
the flight controls of the pilot, rear-seat flight controls would
enable the observer to fly the aircraft back to a friendly recovery
base. Instrumentation for the rear seat should include as a minimum,
a compass, altimeter, and a Tactical Air Navigation System (TACAN).
Fuel tanks should be foamed to prevent explosion and fires A suffi=
cient number of tanks should be self-sealing to preclude complete

loss of fuel due to small arms damage. Armor plate should protect

the crew area, flight controls, and engines. The airecraft should be

a multi-engine model with the capability of flying on one of the
engines. The 02Ais unable to fly very far on a single engine, while
the OV10 can fly well on one of its enginess (2,3,5,6,7,8,10,14)

5. The AX, as currently planned, fulfills most of the desirable

cockpit and survivability requirementse The cockpits shown in photoe
graphs of the ASA and A10A permit good vigibility. An ejection system;

20



redundant engines, flight contrels, and instruments; foamed and
self-sealing tanks; and armor plating are all included in product
development requirements. The seating arrangement for two-seat models
is unknown te this author. If the seating is to be tandem, the AX
will be an excellent FAC aircraft from the cockpit facility and sur=-
vivability standpoint. (11:16-18)

21
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After completion znd rellout al Repubiic Div
plant, the A-10A was cisassembled and

''s Farmingdale, N. Y.,
loaded aboard two

Mcidonnell Douglas C-124s for shipment to Edwards AFB, where it
was reassembied preparatory to first flight. Fuselage-(above), with

engines, wings and empennaga removed, is aligned with C-124
carge bay on the ramp at Farmingdaie after being doilied from
piant to foot of leading ramp {below, left). Technicians check clear-
ancas {below, right} as wing moves into the transport.
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1972, Al that timie, the program was scven

weeks ahead of schedulz, according to

Tizio.

“The pace was brisk, we didn’t loaf)”
he added.

Despite the brisk pace, many hundreds
of hours of wind tunnel work--both in
government facilities and in private ones
where time was purchased—went into
proving design concepts. These included
tests simulating powcer-on condilions with
the aircraft.

As a result, Tizio said,
surprises so far [in the flight test pro-
gram}.”

if any problems emcrge that require
modification, it will be done to both air-
crafl, he said. following the emphasis on
providing the Air Foree two “essentially
production aircraft” for the flyofT.

Again, despitc the brisk pace, the flight
fest program is being conducted as cau-
tiously as possibie with a strong emphasis
on safety. -

The No. 1 A-10A was rolled out here
ready to fiy and could have been tested
from the airport at the Repulblic Div.,
plant. But Farmingdale is surrounded by
suburbs and some wooded areas, whiie
Edwards is on a large, empty dry lake bed
on which an emergency landing can be
made abmost anywhere if it should be
necessary.

e said the decicion
cost tvo weeks, The wings, engines and
empennage had to be removed from the
A-10A, everything flown to Edwards in

for Tdwards

A bttt n s 1 e S s m e e

Views from rizit

haust nozzies of Ganora =

impact on aircrait or other VehiCIEa roilown-f_, durmg tax: and reduces

“we've had no

+ McDonnell Douglas C-124 transports
and the aircralt reassembled there before
dight testing could begin,

But the company was willing to accept

the two weeks delay in the interests of -

safety.

Construction of the two prototypes was
undertaken in an area of the Republic
plant screencd by a high wooden fence
that is prominently labeled “Tiger
Works.”

In building the two aircraft, Tizio said
the company is uvsing “semi-hard tool-
ing.” He explained that it is hard enough
to build more than just the iwo pro-
totypes but it is not lnugh production tool-
ing,

“We're preparing right now for pro-
duction,” he said, “erganizing our people
and developing production concepis as
weli as doing design Jayout on tooling.”
But he noted this manufacturing design-
type work stopped short of capital invest-
meint. ,

As much of the aircraft as pessible was
buitt in-house at the Tiger Works.

Where il was necessary to po outside
for subsystems, relattons with suppliers
were conventional cxcept in two respects,
Tizio said, They were asked to propose
on onty sufficient quantities for the two
prototypes, and less datz was required
than would be the case in a prodaciion
1"0“ ol 1)

In nss regard, Tizio cited the Aero-
nautical Systems Div, AX systems pro-
gram office headed by Col. James E. Hil-

-

Ganger to ground crevwinen servicing aircraft with engines runnirs for

QUicK turnaround. More o
the aircraft abous
piaceTent of the airs

S0 iennil ae T

Yt tie rigivt frinht),

A the o micreadt e o

.

i 0f ihe A-104 s offset om the gars
This design teatun
s nosganounted gun, which ma

18

- ffraa

debr .t “for keeping paper work and
documentation 1o 2 minimum, while
keeping communications open at  all
times.”

He said that all the necessary data are
in hand in the plant here, but a lot of
time, work and expense would be in-
volved in organizing them inio formal
documenlation [or the Air Force.

But, because of the way the program
was being managed, these data are being
saved, he said.

A key design decision in the A-10A de-
velopment was the selection and place-
ment of the engines, each of which pro-
vides approximately 9,200 1b. of thrust.

-In the course of its development for the
3-3A, the engine was flown [or 200 hr. ¢n
a Boeing B-47 testbed and is currently
fiying on the §-3A prototypes,

In addition, it hos been sclected to be
the powerplant for the USATF/Bocing
EW-3A airborne warning and control
system {AWACS) aircraft. With vesearch
and development suppart from thess pro-
grams, the TE34 bad the advantage of a
low-risk, relatively low-cost approach,
Fairchild belicves.

Placement of the engines on the fuse-
lage just above and behind the wing was
a decision that was reached after extens
sive engine location studies.

The position of the engines, Fairchild

b aolr O ax.n:ull..

baligves, GHLIS 4 nUR

for the alrcraft:
@ It permits a clear underwing and
fusclage area for loading up 1o 11 pylons
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Three-view drawmg of £-10A shows many struclural desugn features of aircraft.

with an unrestricted variety of ordnance.
The A-10 has five pyloas on each wing
and one located on th\, fuselage center-
Hne,

® There is less vulnerahi
object damage lo the engines. This is an
tmportant consideration for an aircraft
that will have to operate {from rough, un-
surfaced [orward-area airstrips, Fairchild
believes.

s There is no danger of the engine in-
gesting pun gases from the 30-rom. can-
non_nmunied in the nose of the abreraft
[asciage.

B Maintenance of thc aircraft and re-
loading of ordnance for rapid ternaround
of the alrcra"t can be pe “”iormed while the
ensgines are running with minimum haz-
ard to the ground crews.

g There is minimal jet blast effect 10
aircraft or other vehicles following the A-
10A on the ground. This results from a
slight upward cant from the horizontal
that has been ziven the exhaust novzles of
the TF34s. Ground crewmen can walk
uplwlt behkind the aircraft with the en-
pines running and oot get into the jet
blast.

r Mounting in separate nacelles on op-
posite sides of the fuselape reduces the
likelihood of ane engine knocking cut the
other in the event of struciural failure of
the first,

n Fuel tanks are isolated from engine
hot sections for safety.

B Minimum engine noise reaches the
cockpit, Fairchitd believes thisis a partic-
alarly good feature in minimizing crew
fatigue for an ajrcraft like the AX, “whict
will huve a long loiter-time capability.

© Po,s.-tzonmg the engines outside the
fuselage permils a simple, uninterrupted
strugiure.

I M TANE

-

C Cl,b il lv TCom
fusciuge for au(‘moml equipmens, Fair-
ehiid hch-’w

An added advin
p_‘ilCClhﬂfia shat sy

1“-%{

soe of the low wing
tred from the pusition

Hity to foreign.

=

of the engines is that it pemmted the
landing gear 1o be hung from the wings,
dccordmg 1o Tizio.

- This permitied a particularly wide
landing gear track, which can offer max-
imum stability in coperating from rough
forward area landing strips.

The landing gear retracts into agrody-
namically faired pods hung below each
wing, with the wheel partiaily exposed in
the retracted position. The added drag
that resulted was acceptable due 10 suf‘-
ficlent power {rom the TF3d4s, The ap-
poach was adupicd beeusd il avenisd
any cutouts that could complicate wing
design and prevent it from being as
simple and low cost a structure 2 pos-
sible.

Except for the 'space occupicd by the
landing gear in 1he retracted position, th
pods are hollow at this time. The spacc
could be wilized, however, possibly by
electronic countermeasures gear or other
avionic equipment,

set Nose Gear

A particularly noticeable feature of the
A-10A when it is taxiing is that the nose
gear is offset about 2 foot to the right of
the aircraft’s centerline. This was done 0
aliow a centerline nose position for the
30-mm. anti-tank gon, with a capacity for
1,350 rounds of ammuntion, thut !he Alr
}*orcc specified for AX,

A similar solution was adonted by
Northrop for its A-9A competitor in the
program, but its nose gear is of’set to the
latt.

Centerline p ositioning of the gun is im-
portant, Fairchild believes, in orer 10 re-
duce recoll impact on both the perform-
ance of the aircraft in flight and on its
structural members,
at and probably for the fiyoff

the AX nrotw y 2rg

g 20, General Electrie
M-l c.gun-type cannon. The 30
mm. «d GAU-%/A wun that is 0
LL["E‘) : "‘”w.,iu,[io.] airealy currently 15

vader cum'_‘-.‘u'ma between CE and

Philco-Ford and the Swiss Corllkon
MRK, for which Hughes Teo!
e UL 8. license.

Another distinctive visual feu
the A-10A design is the s‘l.lrpf}
wingtips, Wind tunnel testing
that this wing design providgd
capabilities dt low spceds and r:*:'.‘
{ip losses, according to Fairchjld o7

Use of the twin “tail resultgd 7
rodynamic considerations loilo
placement of the engines, Tizia

Ailerons on the A-10A double
prakes, and, in the latter fu*c__
and hinge upv'ard and downwas
leadmn edpe to slow the aircpal
slotled ﬂaps are inboard of thé 2

To assure simplicity and .
possible production cost, strucs
sign of the A-10A utilizes single ¢
and constant cross section tp il
imum extent possible.

-
Co Rolds

In addition to the engines, o -shelf
subsysterns used in the aireraft iude
landing gear, fuel and hydravlic cumps

and ¢lectrical systems.

Forward Bases

To case maintenance and spare parts
supply at the austere forward bases i
which the A-10A is designed 10 ¢
much stress was placed on comr

of parts between the right and et sides
of the aircraft., Parts that ar 1G0T
changeable include the landing gz227, aile-

Tusid, TdGdes, Sievaivis, COLIT! o210t
and engincs.

L1ke is compcumr the A-10A ez two
primary hydraulic fiight contro!
and a manual backup system,
hydraulic systems run along
sides of the aircraft to reduce
bility of both being knocked out
sinple hit by enemy ordrance. The -
can be flown on either system alone,
the event that both hydraulic sv
should be dumaged or fail, a mas
trol system is av ailable to insure
pilot can retern the airerafi to s S2:2,

The A-10A also incorpora
gency “go-home” fuel in se.
foam-filled tanks, another featur:
mon to both compatitors iz the ©

The A-10A is 52 . Tin. in ke
5.5 in. in height and Las a wings
f.

Test Flights

Puring the centractor fi
stage at Edwards AFB prec
Lomnetmw fvorl by pilots ro
Air Foree F‘lg‘\t Test Center as
tical Air Commuand, the even
ating command for the AN, 7.0

tha -

the two D

Ba: l‘ & oempnasi : Ty &
ballpark ﬁg\.‘r that could ‘\' 5 o1l
considerable chanpe, depend vhat

I'airch lear

pJ'O"t’:I 4.




APPENDIX I to ANNEX B . .
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4

As a potentiat futire addition to the tactical inventory,
the A-X specialized close air support aircraft is generating
incressad interest, Because of the competitive nature of
the prototype  development, much of the specific
information concerning each contractor’s version of the

aircratt is property classified as "Competition Sensitive’
f‘,‘.! Hats Sonmtrnstos :'..'..;1 e A "“'-"_,'r v e i el
reirased. Additicnally, since a dacision on produciion will

not be made until a future date, delailed pians for
intepration of the A-X into the TAC flest are not vet
available, However, the rationale behind the A-X program,
the esiablished requirements for_the aircraft, and some
features of the prototypss are available,

The purpose of this article is to provide a look at this
rew ilem of equicment which is possibly on ihe horizon
for force modernization. Many of vou may fly the A-X,
rnany others may waork on it or support it in a variety of
ways, and certainly many more will bencfit from it
addition.

The Morthrop A9QA and the Fairchild A-10A, the
competing A-X prototypes, have flown successfully at
Edwards AFB and are now undergoing flight testing and
gvaluation by contractor and Air Force personnel, TAC,
as the orinciple operating command for this potential new
weapons  system, has been deeply invoived in the
develapiment of the A-X and will be active in all Turther
testing and evaluation of the prototypes until the source
selection and production dacision actions are completed,

This writer, as the TAC member of the A-X Systerns
Satety Group, has had ihe opportunity [o examing Loih
prototypes  at various  steges  during  design  and
construction and has even “logged™ a little cookpit time in
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each. Both aircraft make a very favorable impression and,
at this paint, each appears to have an excellent capabifity
10 perforrm the required mission,

f? —A’ f ﬁ’i DTION

b capesrbnluny oorna ot i
the A:r ["orce directed that action be initiated for a new
aircraft specialized for the ciose air support imission. Thus,
the A-X concept was launched. Preliminary specifications
were drawn up and design study contracis were awarded
in 19687, Subseguent evaluation of these studies led to
refinements in the specifications to achieve savings in size,
weight, and costs, Formal Requests for Proposals werg
issued to 12 aircraft companies in May 1970 and six
responded with proposals the Air
Force selected Fairchild Hiller {Republic Owision) and
Northrop Corporation as the finalists and  awsrded
contracts tolaling sbout S70 million for huilding and
testing - of two prototypes by each contractor. This
“Tlyv-before-buy™ cormpetitive procurement approach was
a departure froem the commonty used singlesourc
selection for protolype construchion and was passible due
o the refatively low cost of the A-X program. With
contract approval, MNorthrop and  Fairchild  inltiated
pricrity actions to complete desiyn and conslruction of
the prototypes undor a closely =supervised Air Force
pregram managed by Colonel James E. Hildebrandt,
Systam Prouram Cirector, Acronautical Systems Division
of AFSC at Wright-Patterscn AFR, Ohto.

Protoiype designetions of AGA for MNarthrop and
AT0A for Fairchild were assigned as both contractors

*
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by Lt Col Wi !imm D MNaai, Jr.
HO TAC/SE

P, Langley AFB, VA,

worked toward a first flight in June this year. Following
several Air Force Design and Safety Reviews, the first
prototypes were transported fraom each contractor’'s plant
to Edwards AFB for edditional ground testing and for the
final safery inspection and review before flight, Both
wiranns 2F the AR weene swliossiully Tlown :!i Wiy, ron
prototype contract 1o «irst flights required e'cs than 18
months. Slightly mare than six months of intensive testing
by contractor personnel and compotitive evaluation by
Alr Force perscnnel, which includes mission suitability
and overall maintainability, will be reguired befora source
selection is made and the anticipated production contract
is awarded. If production is approved, up to BOO aircralt
may be built at a contract cost per copy not to exceed
$1.4 million (basad on 1970 dolars and a total buy of
600},

Wdy AN A-X 7

Close air support (CAS) is an Air Force mission, and
experience in SEA hes left no doubts concerning the
operational requirement for a highly survivable afroraft
that can provide repid, accurate, and sustained support for
ground troops, deliver a wide range of ardnance, and
perfarm a variety of other impoertant tasks such as escort
and rescue support. The record established by those
aircraft employed for these purposes in SEA speaks for
itself and needs no embellishment. Few will belitile the
accomplishments of aircraft such as the A-1, A28, B-57,
T-28, AC-A7, and follow-an gunships, as well as the F-13G0,
A-37, F-4, and others used to varying degrees in CAS and
spaciatl missions; however, most of thoese are ofd veniclos

TAC ATTALK

and none were designed specifically for the roles into
which they were pressed. Although the Air Force has
proven that it possesses the flaxibility to accomplish the
mission with whatever equipment is available, o get the
joh done most efficizntly and fﬂOat el fzctively, an & rma‘t
ootimioad Tur e oo By orequired, One o
the same vehicle designed 10 mterrept MIG 23s at E:0,000
feet to be equally as effective at providing close air
support for extended periods at low altitude

Su what characteristics should the A-X have’ [t woul 0'
be desirable to include sl the uscful CAS capabilities 0
alt previously used aircraft. Clearly, all these will not fit in
one vehicie, so the essential capabilities were selected and
a few more required characteristics added, based on
projected needs.

A-K REGUIREMENTS

The motherhood requirements of low cost, high
effectiveness, and maximum survivability waeare
appropriately ampdified in the initial specification. The
A-¥ would be a rugged, single-place, twin-engine aircraft
with STOL capabilities for forward operations. it must
possess excellent maneuverability with up to 16,000
pounds of external ordnance at speeds ranging from 120
knots ta aver 400 knots. The aircraft must also be capable
ol  highly accurate wespons  delivery, be  easily
riairtainable to permit austere basing, and be able to
survive intensive ground fire.

VWhite the A-X concept called for a new design, it
uired no new lechroleaical development, Tihe aircralt
have a conventionsl

ol structure, turboian ek

SNGH
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modest  development,  and

targely
“oif-the-shelf’ avionics, Based on the requiremeants of the
mission an:d in the interest of economy, sophisticated

requiring only

avionics Tor an all-westher capability were not specified;
however, space provisions for poiential growth were
included. Ths hasic avionics include a simple heads up
display {(HUD) giving airspesd, altitude, and dive angle; an
optical sight with crovisions for taser aiming; equipment
for Maverick and Sidewinder missiles; TACAN; VOR/ILS;
and UHF, VHF, and FM communications.

The specifications reguired rapid response with a top
speed of over 400 knows, loiter times of one and a half to
two hours with a mission radius of 200 1o 300 nautical
miles, and a fast turn-arcund capability for high sortie
generation,

The required survivability called for armor around the
cockpit and critical components, redundancy in flight
controls and other gysiems, twin engines, blast resistant
and redundant structurg, and  “'go-home’  fuel in
sel{-sealting Toam-Tilled tanks.

For firepower, the A-X specifications stated the
reguirernant for an internslly mounted, multi-barrel, high

£

valacity 20men qun itk o variahle Ticiag et and cver
1000 rounds of ammunition, and ten extomal stores
stations desicned tc carry up 1o eight tons of ordnance
including bombs, napalm, launchers, dispensers, missiles,

or gun pods,

THE COMPETING CANDIDATES

The following details on the two versions are nol
necessarily an exaci reflection of the final preduct, but serve
to indicatc how eacn competitor has elected to meet or
excead the minimun requirements,

The Northrop A-QA is a single-place, twin-engine
aircraft incornorating straight wing, integrated wing root
infels, and & conventional empennage. 11 is powered by
wo Lycoming TF-T02 engines {turbofan version of the
T-55) each rated at more than 7000 pounds of thrust. The
thick, high 1o wing has butlt-in camber 1o prov
high lift capatyilisv and empliovs single slotied trailing
Haps. Spoiler type Hit dumpers are lacated on the wing
upper surface aoo he fizps. The tricycle landing gear is
conventionsl, arvl incornoraies nose wheel sleering.

The Fairchild A-10A is 2 single-place, twin-sngine
aircraft emploving o Iovewing, low-tail configuration with
twin verticle stabiizors | et a1 the outboord tips of the
horizontal stabilizor. £

T v General Eloctric TE-34
it a shrest rating of mone than

wirbofan snaines,
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QN0 pounds, are installed in nacetles mounted on pylans
extending from the fuselage just aft of and above ths
wing, the forwarh ratracting iricycle landing gear has
shart struls and a wide tread. The steerable nose gear
retracts fully into the fuselage nose and the main goar
retracis into streamlined fairings on the wing with a
portion of the wiesl permitied to protrude,

Bath candidates employ  hydraulically  powerced
aiterans {decelerons) which double as speed brakes, The
ailerons are split along the trailing edge and when opened
serve as speed control devices while retaining roil controi
capabilities. Lach candidate uses an offset noss gear 1o
permit centerting mounting of the 30mm gun to 2liminate
vaw when firing. The cockpit location well fonward of the
wing provides excetlent pitot visibility over both the side
and the nose.

Based on dosign estimates and the prototypes that are
now baing tested, the approximate physical dimznsions
and estimated weights of the competing candidates are:

AGA A-T04
Length E3{tgin H2ft7in
Wirg Span ha fi 55 ft
Heaight 16ft11 in 14f18m

oA EGDwn 4

qu LOAdmg (at BFOW) 43.0
Empty Weight * 19,457 18,618
Basic Flight Design Weight (BFDW) 24,950 27,842
Max Takeoff Gross Weight 41,300 43,800
*

Cockpit armar is included in empty weight shiown for
the A-9A and is not included in that for the A-10A.

FINAL OBSERVATIONS
At this point, both the A-9A and the A-10A give evary
indication that they can perform the required iob, which
will make source selection a difficult 1msk. From an
operator's viewpoint, they bhoth look like real fiying
machiras with fremedous capabilitios and saciy promotes a
strong desire to pilot one in an oporational unit. From a
rmaintainer’s or homb loader's viowpoint, thay otk reflect
that these tasks were major consiclerations in {ocating
eguiprnent and providing component access. Finally, from
a safety viewpoint, the safety features desiored info the
systern from the start and redundancy  provi
subsysiems included to enhance survivability v
contribute to reliakitity and sefely in operation.
The A-X program deserves Cgnlinued inse
ecither an AQ or an A-10 may well b
ar Srad, .

i
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right-Tatterson AFi3, Obio-Air Force AX pmﬂxam to develop a highly-maneuver-

ite, highly-survivable

subsenmie close- Q\lpp"'l'l aircrafiis a ¢ DI'[LL,l)t IOTCFLHIIILI to the

SAT :md \avv ‘)mmtvp" pfolmts now coming into being,
There are sorme similariides in the program management of the two—maximum cen-

wior flex:bility and a minimum of paperwork— but there

1as,
The advanced prototvres, such as the
FoFoeres llghiweight fighior, are helig
anaged with a primary goal o expand
€ acrospace state-of-the-unt ervelope,
1e AX prototypes have beon designed
imarily 1o demonswale an operuticaal
pability and, eventually, 1o support a
adnction order for up to as muny as 600
recaft,
The Notthrep A-2A and the Fairchild
dustrics A-10A oo the verze of 2 com-
dtive fiyofi have been desianed to 2o
full-scale production, if p:.rlorm-
ce, cost and production proposals are
tisfactory and, importantly, i program
proval is given by the Air Force. USAF
tes and missions in the close-close-sup-
1t role vis-a-vis that of the Army wiih
planned advanced armed helicopter
ve yet o be §-mly definca—and prob-
iy won't - - hetore the end of the year
least.
Essentially, what the Air Force wanits
mm its AX program is exceptional low-
ged mancuverability at low altitudes
t accurate ordnance delivery in support
closely-engaged ground troops and a
,l’uvd) hmi. raie of survivability, in-
1ding cmkpu armor and  siuctural
dundancy.
During the
cotnrclien

prodetine d velepment and
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also are some basic diilor-

safety-of-fiieht aspects of the program.

riddeprarit and s otiice weie closcly
inicgrated with the contractors during the
prototype conslruction stage, now coni-
pleted, but largely on an informal basis.
Hlldnhmndt, for example, visited both
Northrop and Fairchild once a month
during this phase. Now, the ofitce is
deeply involved preparing for the fugit
evaluation and refining what amounis 10
requests for proposais to teil the two con-
tractors jusi - aut s wanted in bid sub-
missions i . fuli-scale develepment and
production program

COl‘npall‘J piiots b.. wow flying their re-
spective aircrait ai Fawards AFB, (dl“
The USAF dizaewst evaluation 7 ihe
two aireralt wiu begin Oct, 24 wa con-

G e e s o o

ilaceranad 10

tinue through Dec. 23, Persennel from
the Atr Force Training Commuand, Tacii-
cal Air Command, Logistics Command
and Systems Command will participate
in the tials as well as officers from ASD.
USAF evalualion fiights will include 49
hr, devoied o serndynpmis analities 44
lir. o weapeas delivery and 20 hr. 1o op-
erational suitability. Two prototypes of
both the A-9A and the A-10A will partici-
pate in the program.,

The aircrafit must demonstrate that
they can achieve a 250-naut. mi. combat
radius plus a 2-hr. foiter time on staiion
and be able o take off after a 1,600-1t.
ground roli with a 6,5)0-1h. useful pav-
foad. Maximum design paylead is 10,000
[t -

From a management standpoint, the
AX SPO startew lllC at a minimal level of
manning. Approximately 30 persons were
directdy involved in the management and
engineering aspects of the program, Thas
fizure now Im.s grown to about 56, includ-
ing administrative supporl representa-
tives from the Logistics Command for
Alr Material Area logistics swf ort and
from the ASD Coatract Ma ment
Div,

Despite its low-key aspecis, the pro-
STZM ENjOYS a tap priority among the Air
Force developmont procrams. Hil-
debrandt delivers pro2ress-report brici-
ings every Lthree months w the USAF Adr
Council, the secretary ane assistant secre-
taries and the chief of sl aler review
Fames T.
ind comi-

ASTY commander L Gen
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Fa}rchl!d A 104 AX contender iz shuwn on ro||out from the Repubhc Div. ptant prior to bemg shtpped to Edwards AFB for tiight testing.

panics bidding for the gun contract are
General Electric and Phileo-Ford. The
gun will carry 1,350 rounds of ammuni-
tion, each weighing 1.5 (b,

To accomplish thig, the SPO schedules
meelmbs mm aii four contractors

it Vel Baang

same Toom in 01dcr 10 protect their de-
sign proposals from one another. In this
regard, it requires four meetings to com-
plete what is essentially one,

A shootoll between the competing pro-
totype guns of GE and Philco-Ford is
scheduled to be held at Eglin AFB, Fla,,

between January and March of next year, -

with a decision on a winner coming in
May, approximately two months after se-
lection of the AX aireraft has been made.
Hildebrandt feels that he must have suf-

RIS

1racks vmbie o the feiwi f
which the flaps would i shortened, 0
meved in produciion wircrudt

ved an any production v
wdrat in the horizomal 5

ficient data in hand to demonstrate that
the winning gun can he successfully inter-
faced with the winning aircraft before he
can scck approval for a full development
and production go-ahead,

The pun program at one pomt was 15
mrdarilly b 3
craft project. But it was refined and accel-
erated in order to close the gap. Onc deci-
sion made to gain time was to drop the
requirement for caseless ammunition,
which is specified for the cannon on pro-
duction versions of the” USAF/McDan-
nell Douglus, F-13 air-superiority fighter,

Now, the pratotype is scheduled to be
fired in flight from the aircraft in January,
1974, and Hildebrandt hopes to have suf-

e seiesiuis ..L Grgouin

ficient evaluation data to request an Alr .

Foree production decision by May of that

ite] \»uu%" be re-

.11

year. Projected unit price for the com-
plete system, including avionics, is 514
miltion in constant 1970 dollars based on
a buy of 600 aircraft and a production
rate of 20 a month. A smaller order or
nroduct]on s(retchout wou‘d of eourse,

e unb price. L he ol approxi
matcly $100,000 would go !"or 1\;omcs
including communications, navigation
and a weapons delivery capability suf-
ficient to operate under adverse weather
conditions. The AX production version
also can carry the llughes Maverick air-
to-surface anti-tank missile.

Another SPO management preblem
ties in the fact that the Northrop plant is
under the cognizance of the Air Force,
with a number of experts on hand for as-
sistance in such fields as quality assur-
ance, financial management, epgineering
and contract administration, while the
Republic Div. of Fairchild Industrics
comes under the responsibility of the De-
fense Dept. Contract Administration Ser-
vices Organization. The latter has rela-
tively few people on site to provide
technical/financial  assistance, and the
SPO has 1o make up the gap. To additien,

. Northrop can and docs, Teceive prograss

payments within davs of USAF author-
ization through the channels of the Alr
Force Contract Management Div. For
Fatrchild, it is a muatter of weeks,

The AX as a concept begun 1o form in
1966 when the Air Force let six-month
study confracts to, four companies—Gen-
eral’ Dynamics. MeDonnel! Douglas,
‘-\fc‘)rthr'\;r\ and r ~ta Jeiae the
requirements. The
prmed a request for lhc Anr I—orcg 1o use
Tequests fur prorosals in the sprmf’ of
1970, and the protoivpe production con
trocts were awandod o Norlhrup amd

Fairchild in December of fnarnyear

Ty,
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Northrop &4 rasts © - alr coehiang whilte hydraulic jacks excig various - ¢
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Hawthorne, Calif.—Northrop Corp, used a small, independent, “skunk-works-type
organization i design and build its first two A-9A prototype attack aircraft for compe-
tition in the Air Force AX close-support fighter program.

An effort was made to keep lines of communications short, providing adequate con-
trol and visibility for the A-9 program manager. The project was granted as much au-
tonomy as possible within the company. Engincering and manufacturing manpower
never exceeded much more than 300 at any time during propesal preparations or fab-
rication of the first {wo prototypes. Those facilities and capabilities that were impracti-
tal to bring into the organization, such as wind tunnel tests and detail parts fabrica-

tion, were bought from other divisions within the company.

With the aircraft now flying and the
development past its peak, emphasis now
has shifted to preparation of a production
plan that would be carricd out by func-
tional divisions within the company
rather than the specialized program of-
fice should the program receive an Air
Force go-alicad. Manpower has dedined
to about 150 at this poing, most of whom
are cngaged in production planning, A
smail percentage of this total is suppori
‘ing the Dight test program at Edwards
AF B, Calif.

The production planning effort began
last November, and must ke finished in
time to prepave a fuli-seale developraent
and preduction pronesat for suibmintal o
e Air Force in Goiober, shoitly before
LSAF begins its own competitive eval-
uatwn of the A-9A snd the Fairchild In-
dustries A-10. Propoesal instructons {rom
USATF are expected somctime around the

- production contract is aw

end of June, and a production decision is
anticipated as carly as March, 1973,

Most of the remaining personnel
within the A-%A prozram ofiice at North-
rop will begin transitioning back to func-
tional organizations within the company
during the proposal preparation phase of
the program- this fall. This wiil leave the
program ofiice with & core of 10-15 per-
sons who will act as 4 mairix fof the con-
pany’s functional activities i sna wien a

.
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program in case a production contract is
awarded.

Northrop Aircraft Div. General Man-
ager Welk E. Gasich bas altempted to
give all of his program managers a'sig-
nificant degree of 2utonomy since he took
over the division last November, In the
case of the A-9, program manager D.J.
Dxeering is directly responsible for all
costs on the fixed-price 528.9-miilion Air
Force contract issued Northrop for the
two prototypes.

A controller is assigned {0 the program
office from the company’s finunciai divi-
sion. He handles all budgetary functions
for the project, He also reports to the cor-
poration’s vice president of finance, thus
providing an overview of the financial
performance of the program. Other in-
house program reviews also are con-
ducied pericdically, evalualing projects
from both a technical and a cost stand-
poini.

Because of its protorype nawure, the A-
9 project is receiving very liie Jirection
from the Air Foree at this p LAY BN

locumey k
data are trunsinitted to USAFE, aithough
the company submits an updated stamus
report 1o the AX sysiein prug #)
cach month—and a relatively Gred ted
nical warrative every 1wo monibs—io
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keep the Air Force informed of the pro-
£ram’s propress,

Northrop has put very heavy emphasis
on cost controls in the A-% program, sac-
rificing performance advantages in some
areas for lower development and produc-
tion costs. In this sense, it reflects the
“high performance at low cost” Philoso-
phy Morthrop has adhered to for the past
several years. The company has been en-
couraged ia this stand indirectly by the
Air Force, which has indicated o the AX
com peiitors that iow cost is preferable to
excess performance beyvond stated re-
quirements.

Air Toree guidance in
totype program calls for a simple, effec-
tive and casy-to-maintain airerafi st a
unit flyaway cost not to exceed $1.4 mil-
lion in 1870 dollars. This fisurs would be
based on a total of 600 aircvalt at a pro-
duction rate of 20 per month. Included in
these goals are requirements for shart-

Mield operating  capability, maximum
‘sortie rate, ]clrnc p'n fouds, long
,.ranner'c.ldmnnce capainiities, hwh Sur-
,‘\n ability and weapons delivery accuracy
“with a wide range of weapons at delivery
.spi eds of 153G 10 400 kt.
_:: Northrep began its economizing early
Zin the program whcn i opmd 10 use the
_‘_Lycommg FlOl turbofan eneine in the A-
~UA rather than the higher-thrust General
Eleciric TF34 engine adepted by Fair-
shild foc i A 10 e .
sses two of the IFi02- lt) i) engines,
<ated at 7,200 b, thrust cach. The TF34 is
rated at 9,280 1b. thrust,

In choosing the smalier engines, the
company had to rade off & number of
performance benrefs, but it managed Lo
recover some of these by C\tenmnu the
wingspan by 7 fi, me the TF24 would
have provided a bt mrmnsz capability,
rate of climb and ta]u ofl distance. How-
ever, it is belisved that the lar el wing
with its increased area and aspect rano
will permit the A-% o meet the Air
Foree's low-speed maneuvering and
takeoff distance reqmuments. :ncludmg
asustained 3.5g turn at low speeds,

Northrop program officials say it would
have cost S150,000 to obiain this capabil-
iy with higher-thrust engines, whereas
the cost ()J"mc:redsm_, the v.mc'sp'm to ar-
rive at the same performance amounts to
onty $10,000.

\orthmp also is wsing cil-the-shell
hardware in a number of instapces on its
two prototype aircrall o reduce develop—
ment costs, The same items would not be
used if the aircran zoes into production,

the AX pro-

r‘,",c A-Q4

Cockpit canopy on Northrop A-9A otfers 360-deg. visibiiity. Each wing has five pyions capab
The engine inlets and nacelles are sized tb

of earrying up 1o 10 504-th. Mk. 82 bambs.

=]

cept either the currently installed Lycoiming F102 engine or the highar-thrust Cenerai Elec-

tric TF34 powerpliant.

# McDoonell Douglas Escapac 2 gjee-
tion seat developed for the Lockheed S-
3A.

A-9 project engineers at Northrop have
had to devote much of their altention (o
production aspects of the aircrafl. Deer-
ing says more efflost is being spent on a
day-to-day hasis on promu_non planning
than on any ather aspect of the program,
including the bundmcr of the two pro-
wolypes.

Producibility studies have resulted i
the adophou of several mu.rch'w“m‘ﬂc

A 9 Th c‘sc inciude lhc e[wmes nmm
landing gear, ﬂap-; speed hn,kcs atle-
roms, cievalms spoilers and a number of
other articles, Engineers are siill looking
at other areas where the same tcchmque
might be applied.

Thc outcome is that only one part
needs 1o be produced and stocked for
both sides of the aireraft. Nort throp ex-
ecis to cot producuon and support costs
considerably with this figure.-

The A-9 in its current state is a single-
place, swin-cngine aircrafi des;gmd to
provide close-support fire, armed escort
and armed reconnaissance against inten-
sive enemy ground threats. The cngines
are mounted in nacelles on either side of
the fuselage just beneath the trailing sec-
tion of the wing. The aircraft has i:ny:

horizontal and wvertical stabilizers, with
the lixed horizontal stabilizer. located
about mjdway between the top and bot-
tom of the vertical stabilizer,

The 30-mm. Gatling-gun-type cannon
that the Air Force plans to use on its AX
aircralt will be mounted in the belly of
the A-9, with its barrel extending from &
slotin the Tuselage beneath the cockpit 1
a point just ahead of the aircraft’s nosz
gear. The gun will be mounted along the
tongitudinal centetline of the fuseluge to
reduce recoil effeets on the aircrart, par-
uidarly in the vaw axis, As a result, the
nose landing gear and strut have heen
displaced about 12 in. o the left of ths
centerline.

The 58-ft-long wing has five hard-
points on each side for carrying a max-
imum of 18,000 1h. of mixed ordnance ex-
ternally. Current plan is to carry up w 18
Mk. 82 bombs weighing 500 |b. each, us-
ing doubie ejection racks on each of the
hardpomts except the outboard one on

each side,

The two prototype aireraft have larg
Fowler flaps that cover about half the
span of the wing on cither side of (he
fuselage. Wind tunnel simulator
lests, however, have shown that the flans
need not be ag large as they are now in
order to mect the low landing speed re-
quirements of the AX, As a r\,u.lt, North-
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Basic mission design weight
{750 rounds, six 5G0-1b. bombs, 150-naut.~mi. radius, 1-hr, Ioiter) ...
Maximum takeoff weighto e
Al bagsic mission casign weight:
Maximum spaad
Rate of ¢l

atsealevel......
imp (5,000 1,

MSL, tropical day) .
............................... veonn k283 than 1,00

i
Periormance |
H
25,0001b, -
81,000 1b,
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50\40 f’)rr‘

40,000 16, -
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Takeoff and landing cround run, forward aic
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SIMPLE FOWLER FLAP

0 MM G'dl\" ALGAD DRUN

‘—APU STARTER & GROUND POWER

-SPLIT AILERON
SPEED DRAKES

2 FIOZ LD-100 ENGINES
(7200 LB RATING EACH)

A airframe is simple and rugged, with redundant main structural members. Each wing has three separato fuel tanks.

o will reduce the size of the flaps some-
hat on any procﬁucnov version. Total

ing area with the flaps retracted 1s abont

“f‘l ©a J‘f

Large ailerons oa the ouiboard third of
12 wings are split into upper and lower
:clions and serve as speed brakes as well
i atlerons. Flap-widih spoilers are pro-
ded on the vpper trailing cdge of the
ing to dump liltin short-ficld landings.
Locatien of the horizontal stabilizer at
& approximate center of the vertical sta-
fizer is low enough to keep structural
smplexity down, bat high enough at the
:me time to keep the borizonizl stabili-
1 out of the downwash from the wing.
arizopial stabilizer” 0a (WO pro-
dype A-9s has a I -diz.
mher studics con c:mr“l !
2sign proposal was ssibaniizad 1o the Alr
oree fast year have dercnaned the di
ral to be unnecessary. i wonld be elimi-
ated in production Conven-
onal elevators and trim tabs are used on
e horizontal siabiiizers,

Rudder and wverileal sicbliizer on the
-9 are unusually large, providing a high
zgree of directional stab in addi-
an, the large, movadle rudder surfacs is
v essential element in the side foree con-
ol systermn used in ihe aireratt
m makes use of the rudde
wtnic application of ms_ s

wea brakes to provide
Gothe alreralt wilhouwl
[

Under this system, when the
n the left rudider peds|
wit el for targed ﬂ]n"h_‘
2iicets o the ragh‘. Alh
pred braxe on the ieit w

wrd amd dosemnenand mes

SAPCTIL

LD moed Do

pilot steps
s air-

L0 e

nw, ahe

TONNS L

ric drag to prevent the aircraft from yaw-
ing to the right. The result is a balanced
91dcw [d force to the tefl,

~irla
liiedl

&
mdrpn O
-.L,,.A._L_‘_ oz _‘ OVl

wards \mmoul banking and S-tarning
eliminates resulting yvawing and piching
reactions that tend to delay or upset tar-
gct lineup. The pilot will activate the sys-
toimn with a switeh in the cockpit, possibly
on the stick or throttle. On the prototype
aircraft, it is located on the stability ang-
mentation control panel just behind the
throttizs, but program ofiicials have noi
ye! decided where fo put it in the final
configuration. .

der throw so that the rudder deflects in
the opposite direction from rudder pedal
apw}ication rather than in the same direc-
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tinn, as it OGoR T
stances. It also isolates the alleron/speed
brakes from cne another. A decision on
the location of the switch will be made
before the two prototypes are turned over
to the Air Force for testing in October.
Computer and simulator studies at
Northrop indicate that, in a nominal 275-
ki., 45-deg. bombing run, the A-9 would
achieve twice the tracking accuracy with
side force controls as without. With other

“ factors considered, however, this advan-

Parpose of the switch is 1o reverse rud-  tage would diminish to a 20-30% im-
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ovement in total weapons system accu-

cy with the controls,

Aﬁ*)matmn of this voncepl is tie oul-
omh of flight tests conducied joinily by
orthrop and Cornell Acronautical Labe
atory, lnc., which concluded that direct
de force control § wmm.muy improves
e pilot’s ability to acquire and wack a
reet

As a further considcralion to weapons

Hivery accura the A-9's two Lycom-

yl engines are 1oumu.! as close as pos-

ble o the aircralt's center of gravity to
dnimize piteh trim changes reguired by
1anges in power. At the same dme, their
roximity o the aircraft centerline results

v limited yawing under enginc-oul cof-
H10OnRs.

The only stability aupmentalion cur-
cntly used on the A-9 is a yaw damper

yslenn. linginecrs do not anlicipate the
u,d for further augmentation, but they
Al look at 4 i;os::xbnt: requitement ot
itch stabilization during the fight iest
OO,

Sarvivability was heavily stressed by
he AiT Force in its performance aoals for
he AX, and a nunrber of design fcamrcs
o tlie A-S are aimed at meeting those ob-
ectives: .

# Airframe is of simple, ragged con-
truction with redundant critical siruc-
ural members, so that the aircrafl can
ofe @ maior structural member and still
eturn s‘m]v

E Numnmvs access doors on ‘the air-
raft are fixed © blow out cusily in case
»f an internal explosion, thereby reliev-

ng pressure and preventing moge serious
Jamage.

 Dual redundant hydroulic systems
ind flight controls. with a mnnual backup
mode for the conirols, Control cables, ac-
auators and other components are widely
>cpdr11\,d throuzhout the aizeraft to min-
imize the pmsmmm of knocking out miul-
tiple systems with a single hit. Primary
ﬂw.n controls ure all mass balanced, with

lnadmg edges of the control surfaces well
forward of hinge lines 1o ailow for man-
ual conirel, which engincers describe as
“uncomilortable but manageable.”

& Three independent foam-tilled fuel
tanks in each wing to minimize fire dan-
ger and massive fuel ioss. One tank in
cach wing is self-sealing to provide “go-
home fuel™ in case 01’5055 from hifsin the
other tanks. The two pmtolvne ajreraft
have five tanks in each wing, but this ar-
rangement is considered too complex and
would rot be used in production aircraft,

u ticavy aror buthtub around and
beneain the cockpil to protect lhe pilot
Imm ho\ 12 iire.

g Twin-on e o
the, T
E L N
ANd SGTLETGD Uiz
sidered puiting an armor wail mmdn. the

wirframe between Lhs oo cngimes so that
thoy would not

sipety BLt Sut s woas

ood ov a
Ji..i oul aller

el I A

baath b i
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stre through the side of one engine
Wolw gcncmily be siopped before rea cihi--
ing the other.

With these [leatures, Northrop esti
mates ancratt and crew losses could be
reduced by 20% in Southeasi Asia with
the A-%, using the same taclics now em-
paoycd by current operational ajreraft. In
the hastile cnvironment in which the air-
craft conld be employed, Norihrop offi-
cials say ihe A-9 woutd reduce sorties re-
quired per target, thereby reducing pilot
and aireraft ]U‘ms per target and reducing
force size and cost {or a given target ar-
ray. With a fixed foree, it would mean an
increase in the number of targets de-
stroyed.

For mammmablhiy, the aireraft is ar-
ranged 50 that nearly all maintenanee

_work can be performed from the ground

level. ngines are at a pprm]matd\' chest
helght on either side of the fusclage. and
\o*tnrow gngingers say trained mainte-
ance Crews 5hou.d ba. able o remove
and replace an engine in about jD i
Tnnmc accessories are mounted-sepa-
'm,ly from the powerplanis cn plu.uts
within the nacelles. The accessory pallets
are interchangeable without modification
between left and right engincs, and can
be lowered from the naceiles for mainte-
nance after disconmecting a short drive
shaft between the paliet and the engine.
Avionics have been standardized for
both compgtiiors during e AN liyoll
and include a fixed-reticle optical q]ﬂht
with headup display and standard UHT
and VHF communications/navigalion
equipment. These jiems probably would
be replaced by a somewhat mose sophis-
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tcated & gemenl in a production ver-
sion of th. .nruaif

Other difTerences between pmtolj p‘,
aireraft and possil Isle producuou VErSIion
include:

B Sgbstitute 20-mm. capnon until
suitable 30-mm. linkless, high-velocity,
high-rate- oftfire pun s availuble. Thid
program now is in the prototype develops
ment stage also.

Anather option concerns engines for
the A-9-—the aircraft is configured 10 acs
Cx_pt ¢ither the cmun[lv—mamllcd Lvtom¢
ing Fi0X or the h]ghcr-thmbt GE TF34

tarbofans. l
Northrop en gineers say they would li
to leave the door cpen for the bigher

thrust engines should the Air Foree L\l
press & desire for more power in the air
craft. USAF has the option of specifying
the engine it prcfus Noithrop “-dﬁch:u
the FlO? as the prime engine because i
met all pc:lfmmanu requirgments mtb
the loast acqumhon and opcmimn COSsts. ;

The engines can be switched with no
changes in the basic airframe. Ducts and
inlets are sized to accept both. However,
an additional engine mount would have
o be attached to the fusclage to scoure
the G pewcrpiant because il is longer
han the Lycoming engine. Also, a I'irgcr
auxiliary power unit 'md engipe starter
would be h,qum:d

“It wouldn’t be an overnight ]o‘o
i,‘(,.’..! l‘.IEj
he dene without too much trouble.”

Lycoming completed 60-br, prchml-
nary {light rating tests on the F102 in late
\jaruh, and Nonhrop and the Air Force
issued approval of the tests in late Apnl
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APPENDIX

IV to ANNEX B

Fairchild Industries RepublicDiv, A-10A entry in the AX fiyoff compalition makes its first flight from Edwards AFB, Calif.

A-10 |

By Woods Hansen
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Farmingdale, N.Y.—Fairchild Industries, Inc., is placing strong emphasis on delivering
two prototypes for the Air Force AX close-support aircraft fiy _,'oﬁ com petition that are
as close as possible to a produciion version.

The Fairchild entry in the competition is designated the A-10A, one of which is now
in flight test at Edwards AF8, Calif. The other has been completed at the company’s

Republic Divi hgre and shipped to Edwards where it s being readied for first flight,

The A-10A is a sinple-place, low-wing,
twin-tail design with the engines hung
from opposite sides of the f\'sclagfz just
behind and above the wing in what Fair-
child describes as “Caravelle style,”

Vincent Tizio, program manager for
the A-1CA at the Republic facility, said
the approach in the company’s design of
the aircraft was related more to the goals
of the program than to its being in the
first competition wnder the Atr Foree's
new policy of prototype flyofs for air-
craft.

In most mititary combat aircraft devel-
opments, he noted, design is toward an
advanced performance parameter
fregquently with a weisght constraint that
mayv be a facter in e desired perform-

ance. Cost becomes a functon of what 1
takes to achieve these speciications.

In the AX campetition, he added, the
desipn #oal & o combine performance
capabilitics that abreudy

have B

or
1]
o]

achisved into an aptimuim aireraft for the
close-support role and environment, with
an ease of maintainabiiity for operations
from austere airstrips close to battle lines.

"“We were given a $1d-million bogey,”

Tizio said. This is a tzrget unit cost for
the producion airerafl, « vhich the Afr
Force says is based on & possible produc-
iion run of 600,

“There is strong eraphasis on meeling
requirements, bat fnr mirimum cosy,”
Trizio said.

This led to maxunuem utilization of off-
the-shelfl componernty and  subsystems
wherever poum:c i the A-10A design.

“We made aiany, many irade-oft Stud-

':»' aned performe-
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Navy/Lockheed S-3A carrier-based anti-
submarine warfare airerart.

“We worked hard with GE to come up
with a less expensive !"‘.' v to produce thé]
engine,” Tizio s2id. “And we had 10 1ake
some performaice :md v.-ught penalties,
but we got it.”

Other examples of siate-of-the-art and
minimum-cost oriertxtion are the use of
brazed rivets, a minunum of honeveemb
and no coemposites.

Tizio calls it “Ja:ud}‘\' a state-of-the-
art aluminum airplane.”

No static or tatigue test articles or ma-
jor component testing are required by the
Alr Force under the present contract for
the two prototypes, although the com-
pany has done some component testicg
on its own,

Fairchild is working under a $41.2-mii-
lien firm fixed-price contract for procuc-
tion and development testing of the twa
prototyps A-10As.

“Going lixed-price on
veloprient on & new g
course,” Tizio sad,

The coniract was issucd to F zurf‘“'
late December, 1970, ard tiest
the No. 1 A-10A was mode un ,.1.:\ 1,
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ANNEX D~«Ordnance/Materiel Delivery

1. An extremely important capability the FAC aircraft should possess
ijs accurate delivery of ordnance or resupply. In most situations
encountered in RVN, reconnaissance teams could anticipate waiting
between 30 minutes and one hour fortactical air support after the FAC
had requested the air supporte The 02A has very limited ordnance
delivery capability. The OV10 armed with 14 high explosive (HE)
rockets, 14 white phosphorus (WP) rockets, and four M60C machineguns
can normally suppress the fire and movement of up to a platoon of
enemy for approximately 45 minutes to one hour. An even greater ord-
nance delivery capability is desirable for future FAC aircraft.
(2’3’5:6g7,3’10,1&)

2. Resupply of reconnaissance units is not normally desired, as

their position is almost surely compromised by an air drope Should
aerial resupply be required due to shortage of ammunition, rations,
water, or special equipment, the FAC should be able to deliver a con-
tainer accurately. In RVN the OV10 and O2A both successfully delivered
resupply to reconnaissance elements by dropping supplies packaged

in modified napalm tanks, fuel tanks, or ordnance dispensers with

great accuracye (2,3,536,7,8,10,14)

3. The AX is programmed for a 16,000 pound external ordnance load and
an internally mounted, multi-barrel, high velocity, 30 millimeter gun.
The external ordnance will be carried on ten stores stations. Availa-
ble ordnance will include general purpose bombs, napalm, rockets, dis-
pensers for cluster bomb units (CBU) or smoke/gha, missiles, and gun
pods. This ordnance delivery capability will be much more than adequate
for a FAC supporting reconnaissance operations The AX is designed for
accuracy and close air support. Napalm containers packed with needed
supplies will be deliverable from the AX and should provide an excel=-
lent resupply means. (11:16-18)
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ANNEX E--Speed and Range

1. The FAC aircraft should be capable of both fast flight to reach

a unit requiring assistance quickly and, once on station, sustained
flight at an economle fuel consumption rates The OVIO combines these
capabilities well with a maximum speed in excess of 200 knots and the
ability to throttle back te low power settings for long loiter time.

The 02A is able to operate conservatively; however, its relatively small
fuel capacity and slower speed makes the Q24 less desirable than the
0v10. (233:536’7:3’10’1“)

2. The AX will possess the desired qualities of high speed (with

a planned top speed of over 400 knots) and a long loiter time. The
planned loiter will be approximately two hours at 250 nautical miles
from the launch air base. The AX purportedly will be able to operate
at speeds as slow as 120 knots, which will be acceptable for FAC
supports (11:17) The minimum speed of 95 knots is more desirable
than 120 knots for the support of reconnajssance operationse The
slower speed would enable the FAC to match speed with the US Army
UHl family of helicopters and the USAF CH3 and CH533 helicopters dur-
ing lead~ins into helicopter landing zones (HLZ)s If possible, the
AX should be designed with a minimum operational speed of 95 knots.
(25355,6,748,10,14) The takeoff and landing roll of 1000 to 4000
feet, depending on aircraft weight, planned for the AX will enable
launch of the aireraft from forward-operating bases with unimproved
airfields. (9)
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ANNEX F--Communications

1. The FAC ajrcraft must possess adequate communications to fulfill
its role. Two FM radios are required for the FAC and "FAC rider" to
communicate with US Army ground stations and the deployed reconnais-
sance teams. Retransmission capability for extending the range of
communications and secure-voice transmission capabllity for security
are desirable. Homing capability on the FM radios will help the FAC
crew to"locate friendly bases and units during periods of poor visi-
bility. One UHF radio with secure-voice transmission capability
should be present for the FAC pilot to use primarily in coordinating
tactical air supporte One VHF radio should be present for the FAC
pilet to use primarily in coordinating helicopter supporte The UHF
and VHF radios have many uses; however, the coordination of various
supporting air elements are their primary justification. One HF
radio will be required in any situation involvingz commitment of
reconnaissance elements great distances from friendly bases. In

RVN the OV1D and O2A were normally able to communicate with US

Army operating bases from a distance of 125 to 150 nautical miles
using organic FM radios. Distances greater than 150 nautical miles
required the use of HF radios. (2,3,5,6,7,8,10,14)

2. The AX is designed to feature UHF, VHF, and FM communicationss
(11:18) The number and type of radios are unknown to this auther.

An HF capability should be added. If secure=-voice, retransmission, and
homing capabilities are not planned, they should be added to the cur-
rent requirements. (243,3,6,7,8,10,14)

3. The provision for acceptance and utilization of Long Range Air
Navigation (LORAN), Radar Homing and Warning (RHAW), Night Observa-
tion Devices (NOD), devices for the detection of laser illuminaters
and radar significant beacons, and equipment for the detection and
confusion of infrared missiles would not only make the FAC aircraft

of the future more flexible to the USAF and US Army, but also increase
fits salability abreads. {(13)
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