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PREFACE

1. The operational demonstration of the Flexible Wing Precision
Drop Glider (PDG) was conducted in Thallard during March-July 1963 by
the Joint Thai-U.5, Military Research and Develovment Center (MRDC)
in conjunction with the Ryan Aeromsutical Company. The demonstration
and evaluation was conducted under an Advanced Hessarch Projects
Agency (ARPA) contract administered by the U.5. Army Transportation
Raesearch Command (TRECOM),

2, The Ryan Aeronautical Company is producing a detailed report
and a £ilm of PDG operations in Thailand,

3. The cooperation of the Civil Aviation Training Center, the
Berder Police Advisors and the Police Aerial Reinforcement Unit at
Hua Hin is gratefully acknowledged. The cooneration of CHJUSMAG Thailand
and the Royal Thal Air Force in this project is appreciated, Partlcularly
helpful were DEP CHJUCMAG and the Navy and Army Sections of JUSMAG in

providing much needed ailreraft support,
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AUTHCRITY

This demonstration was conducted under FProject Agile; Sub Project III—
Remote Area Mobility and Ioﬁ.stics System; Requirewent—Aerial Delivery

Systems; Task—Flexwing Development.



PURPOSE

1. The purpose of conducting ths Flexwing Precision Drop Glider opera-

tions in Thailand was:
8. To demonstrate the operational concept and capability of the
system to the Thai Armed Forces and Border Police.
b. To determine the requirements for an operationa) PDG system
in remote areas.
¢. To ascortain the environmental, personnel, training and
malntenance problems of operating this system in Thailand,
d. To make rocommendations, as necessary, to solve problems
encountered.
Theae objectives were achieved,

2, Jn certain instances, as in the case of the Flexwing, where operation
of the item under development is conducted by non-U.S. forces, development
time can actually be saved by conducting a limited test program in the country
concernad. It is considered necessary to ascertain the various envirommental,
oporational md training problemy pecullur, for the most puri, to the country
involved and the necessary modifications required in the system or its method

of operation before the operational version is porfected.




o DESCRIPTION OF SYSTEM

3. AThs~Ryan Rlexwing Pracision Drop G,]:Lder,(PDG) is a radio-controlled
aerial delivery syat.em._alt—&’ deployed from an aircraft &ﬁé—f}ia the capability
of delivering a 300 1b payload to & desipnated landing zone at night or in
alleweather conditions. The system consists of three main componente: &
reinforced cardboard cargoe container, an aluminum control box, and a folded
inflatable wing housed in the recessed center of the control box. . In a packed,
ready for flight condition, the system meaocurecs 21;"(:: 32"{‘2( hB"\éx;d -Ax'-reighs
approximately 386 1b. The high 1ift capability of the glider wing pemite/a ,
3.1 to 1 pglide ratio, allowing a horizontal offset of 3.1 ft for every ,ft"/\t;i;
altitude. This permits the pilot to release the cargo some distance away from
the drop zone, avolding enemy fira, unfavorable terrain, and disclosure of the
position of friemdly forces at the drop zone to the cnemy. Horlzontal offset
can be incrensea or Jducransed deponding on location of the drop alrcraft in
relation to the wind. The wing han a fixed rate of descent for a given cargo
welght which can be increased by steep turne, It is about 11 ft/sec for a
300-1b payload,

4. The Prjt;ciﬂi()n Drop Glider has boeen droppad from a varicty of aircraft
including the C-l\ﬂ’, Caribou, L-20, 1l<34 ond HU=1, The unit is pushed out of
the alrcraft, usu“a].ly, but not necessarily, on rollers. The wing, which is
packed in a sleeve, 1s deployed from the sleeve by static llne extractlon and
assumes & reafed parachute configuration, This 18 designed to slow it down
and reduce opaning shock. Only six 1,000 1b test linas are utilized during
the marachute confliguration. Approximately one and cne half sec after leaving
the aircraft, the air bottle located in the aft end of tha center tube is

activated and the right and left leading edge and center tube are inflated to




The delivery sequence of the Precimion Drop Glider System ias shown in the
above series of drawings picturing: (1) readiness for the cargo delivery,
(2) clearance of the alrplane with flexible wing stowsd, {3,4) slesve and
wing emerging from pack and leaving it, (5) the flexible wing opening to a
parachute configuration and inflating, (6,7) transition from parachute to
wing, (8) flexible wing inflated and in predstermined or controlied glide
path, and (9) landing of cargo container and flexible wing.
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6-9 psi forming the semi-rigid supporting structure of the glider. This takes
about four seconds, A reefing cutter then fires, freeing the 19 reefed lines
and allowing the wing to assume a plider configuration, The wing is 22 £t long
and 1s constructed of a polysster~coated dacron material.

5. At this time, the ground controller at the drop zone can, by remote
radio control, either manually control the PDG to the landing point by employ-
ing right and left turns, or he can select automatic homing. In the latter
case the wing homes on the transmitted signal from the ground transmitter
until it passes overhead, at which time it automatically spirals down to a
landing in the drop zona, Tt ia designed to land within a 100 ft radius of
a ground antenna situated in a 300 ft dia clearing surrounded by troes 150 ft
high,

6. Tho cquipment utilized by the ground controller consists of a light-
welght antenna, transmitter-control box and a power pack. Total weight of
thie equipment is about 10 1b, Transmitter range is about 25 miles, line-of-
aight. It presently operates on 133 megacycles, but can be designed to operate

on frequencies compatible with field radios,.




CHRONOLOGY

7. On 11 Harch 1963, a group of five lymn Aeronautical Company per-
sonnel and a TRECOM rerpresentative arrived in Bangkok to conduct Flexwing
Precision Drop Glider demonstrations wnder an ARPA contract administered by
TRECOM. Threeo complete DG systers (with three extra wings) and asgociated
ground support equipient arrived on 13 March and were transported by Caribou
aircraft to the test site at Hua Hin the following day. Two additional
systems arrived from the states later in the period. The Ryan personnel
arrived at Hua Hin on 16 March and commensced unpacking and readying the
systems for {light.. Working and storare spaco at Hua Hin airfield were
arranged through the coopsration of the Civil Aviation Training Center.
Border Police Advisors amd persomnel [from the Police Aerial Reinforcement
Unit Camp at Hua Tin vere extromoly holpful and cooperative, Seven Thal
personnal wore agsigned to assiat in the tests and reeceive Ingtruction in
the maintenance and operation of ihe system, The proup consisted of two RTN
(eleetrouies), threa AP (alvframe mechaniecs) ond two Norder Police (parachute
rigpers), the laticr from the Poliee ALl kolnforcement Unit (PARU) at Hua Hin,
They worksd very dilipcntlv oad At Lhe end of the program they were capable
of maintodning imd operating the system with 14ttle or no supervision, Pack-
ing, check-off 11sts, and mudntennuco and operating insirnctions were trans-
lated into the Thal lanpgvage.

8. Tlipht tests comencod on 27 Hapch at a PARU drop zone three miles
north of Hua Hin Airport on ihe Gulf of Thailand, Alrvcraft utilized for
Thalland tests were limited to Lhe Caribou, C-47, and H-3/,. Seven drops werc

made nt this location; ail were successful cxceph one, Whenever another
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aircraft or helicopter could be obtained, aerial photos were taken. A boat
and a helicopter were standing by in the event of PDG going out of control
and coming down in the water. This was not too likely since they were dropped
over land and the winds were blowing from the sea during this period. How-
ever, as Lhe monsoon, season approached, the gradual shifting of the winds

to the southwest made it advisable to move to a new drop zone three miles
south of Hua Hin, which was several miles from the water, This site was a
rice paddy srea used by the Border Police and was relatively free of houses
and other obstructions,

9, On 27 April a demonstration was held at Hua Hin by the Police Alr
Heinforcement Unit to celebrate the anniversary of their camp, The Flexwing
PDG particimted in the flight demonstration and also in a static demonstra-
tion at the camp. Thousands of people attended, including many dignitaries
from Bangkok, Much interest was chown in the TFlexwing.

10. Operational dropes were commenced on 9 May at Hual Sat Yal which is
a Jungle training camp used by the PARU unit and located 30 miles west of
Hua Hin near the Burma border. PARU trainees would parachute into the camp,
remain about sevon months and walk out, taking three days. It has a 400 ft
dirt strip suitable at present only for helicopter landings, This site, in
the heart of heavlily forested mountains, was an excellent one for demonstrating
the operational and environmental problems that might be encountered in PDG
operation. On the first series of drops, one PDG malfunctioned and went down
in heavy jungle a mile away from the camp, After positively locating it, its
position was shown to PARU personnel and Karen Tribesmen from the helicopter,
It took trem three days to find and retrieve it on the ground. They were

briefed beforehand on how to deflate the wing and dismantle the system, They
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Mexmbers of CDTC-T at the
Flexwing Tests at Hua Hin,

Thailand, Left to rioht—

A 3D S h W VW aapiiv

Col. Skul Kumragse, Col.
Iua Karnjanapimai, Commodore
- Prasong Pibulsonggram.

Right. Mr. Robert Gibson of
Ryan Aero Company, ex-
plaining Flexwing opera-
tion to Commandant of Royal Thal Marine Corps, Prince Galavarnadis
Diskul, Vice Admiral at demonstration at Sattahip, Thailand.

Above. Memdbers of Royal Thai Navy and Border Police

observing Flexwing demonstration at Hua Hin,
Thailand.
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returned the unit in excellent condition, This particular wing was painted
an ollve drab color and was extremely difficult to see against the jungle
background, Another similarly colored PDG, out of control due to ground
transmitter failure, went into the jungle a week later in the same vicinity,
and although it was seen entering the jungle canopy, no trace of it was ever
found again either Ly air or intensive pround search, By contrast, one wing
which was painted with a bright white dealpn, astood out quite clearly against
the jungle. Ti was decided to suspend operations in the heavy jungle area
until relisbility could be improved, rather than risk losing another PDG.
This operation vividly pointed out the need for a means of locating air
dropped objects in the junple, Liphtweipht transmitters or other devices
inside the carpp container mipht. be considered, but at least the wing and
container should be painted a high viaibility color for ease of detection.
Nelivery of 100 kgm nacks of rice into Sat Yai hy PDG denmonstrated the need
for packaging the carpgo into mau-portable londs and also the need for quick
releane fittings on the carpo containers, The cardborrd cargo containera
were found to be liphtweipght and sturdy and many were used several times,
11. The next eight dropa were held at the PARU drop zone south of Hua
Hin., Two of these, which were dropped at 9,000 ft from a C~47 deployed into
good glider wings but were uncontrollable, Althouph they were dropped well
upwind to the southwest, the high winds carried them several miles over and
paat the drop zone just off shore into the Gulf of Theiland where they were
retrieved rapldly by fishing boats, There was no salt water damage to one
system since 1t floated on the carpo container; the other PDG sank but salt

water damage was limited to corrosion of the servo relays and the receiver,
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12. On 27 June, two demonstration drops were made at the Thai Naval Base
at ‘Sattahip for the Royal Thai Marine Corps and menbers of the Royal Thai
Navy. The rifle range was used for the drop zone as the surrounding area
was clear of buildings and obstructions. Admiral Diskul, Commandant of
the Thai Marine Corps, expressed a keen interest in the operation and capabili-
ties of the Flexwing. This demonstration was followed by two drops for the
Special Forces personnel at Lopburd the next week. The last six Flexwing
operations were held at Yua Hin concentrating primarily on Thai controller
training., The equipment was packed up on 30 July and the Ryan personnel
departed by air for the U.5. on 31 July, Completion of training certificates
were awarded to participating Thai enlisted personnel by Major General
Singchai, Director, MRDC on 31 July. Of the 35 PDG drops in Thailand, 11
were fallures, 5 partially successful and 19 successful. Partial successes
are defined ans thonse which had minor malfunctions but still landed within the
drop zone, A sunmary of flight operations is included at the conclusion of

this report, -




DISCUSSION

13. Early in the propram, it hecame apparent that the main cause of
molfunction in the PDG was line entanglement. ©Entanglement is caused by the
1line coming free during the parachute mode and wrapping around the wing,
causing distortion of the wing when it derloys into the glider configuraticn.
The lines causing the problem are those lines not used in the parachute mode,
They are stowed on the wing pussels under restraining bands until needed for

the pglider configuration. Twisting and flexing of the winpg during deployment

frea this excess linc prematurely, allowing it to flail around in Lhe ailrstroeam ‘
and wrap around thi wing., The risers were also coming free prematurely and

looso line twigtiug oround the hervy metal riser fittings caused additional
entanglement, problcoma, A field fix wag attempted to restrain the risers but

it wan only partinlly sucecastul,

14, Line breakipe was another problem encountered. Six 1,000 1b test
linea ara used iu the parachute mode, These must absorb the opening shack
which 15 approaimabely 10 G's,  heasurcieents should bo mads of the normal
oping load on coch Jino Lo delevaine whether breakage 1s caused by uneven
distribirhion of Lhe Toad or donsufticlent Mine strength, TIf any lines are
tompled as the psrachnbn form deploys, the opening load will definitely be
distributed unavenly and prebabhly will result in line breakape,

15, Demonstration of homing was net required under the contract; howsver,

the how ne wode was actunt o on many oceasiona; and in soveral instances

worked quite well. One result noted after switching to the homing mode was
a violen'. burn from which the PG wonld not recover until control was returned

Lo mipgual,
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View of riser whieh has been cut halfway through by a

loop of line (nlanpled around metal riser fitting

This photo shows the excellent condition of wing,

and cargo bLox after a normal flight.

control
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16. On 30 July, the Plexwing drop from Hua Hin was instrumented to

record the control signal applied to the servo motors. Tone isolators control~

led by the right and left control signals were recorded on tape and analyzed.

These were compared with the control signals actually sent from the ground.

Because of the fallure in this flight, only 120 sec of recording were available,

The following information has been deduced from the recordings:

&. During most of the flight the manual left and right control

seemed to be correctly applied to the servo motors, The time

required to go from the left stop to the right stop and vice

versa was about 7 sec. During the 15 sec period when the

homing sipgnal was transmitted, the recorded signals indicated

that the servo motors were driven, in this case, to the left

homing stops. Although the Flexwing was cireling at a rate of

ahout, one revolution every two sec there was no further control

signal applied to the servo motors during that 15 sec period.

Io

It is possible that one of two things happened during the homing

stage of this particular fl1ight. Because of the fallure of the

Flexwing to perform normally, it is possible that the time constant

in the control circuit did not permit response during the rela-

tively rapid circling action, Tt 1s alsc possible that because

of faulty loglc wiring the control system locked, preventing

further control by the homing signal. Fxperiments which were

performed on the last test flight, even though performed on a

defective wing, still indicated that relatively simple instru-

mentation of the Flexwing would be useful as a source of prelimi-

nary data prior to more sophisticated instrumentation.
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€. A program for development of a more satisfactory homing system
is now underway in COHUS., Data obtained from an exXtensive
commmications yproject (SEACORE), presently in progress in
Thalland, will be made available to insure that the electronic
environment of this area is considered in its design.

17. With tho arrival of the rainy season at Hua Hin, it became increas-
ingly difflicult to keep up maintenance on the Flexwling systems. The bonding
canent, used had an extremely short shelf 1ife and had to be kept refrigerated.
Bonded areas would take a long time to set and would not hold properly in the
high humidity., A stable cuick drying cement is needed that requires no special
handldng or siorage, Sceverni wings became unuseable during this period due
to bonding problems,

18, (n the laat drop, & 55 gal, fuel drum wne used as cargo. It was
ballasted wivh send to o velght of 200 1lbs. Although this DG suffered
entanglement, no uwnusuval lunnch or flight characteristics were noted with this
particmlar payload, Tt 1s suggested that only full druma be used in actual
drapa to preclude eenber of pravity shift and posaible aevere oscillation.

19,  In mvnnal operation of the glider, it was obgserved that controlling
the TLRG o a point dirsctly overbend and then communding the maximum left or
right turn rosulted in the stmplest nnd moat accurate method of bringing the
P into the drop zone., It calls for less skill on the part of the operator
reducing the eontrvller tralning time, and has the advantape of decreasing
the time in the air of the P0G, This reducesa the time it can be ohserved or
fired upon by the enemy. This is caused by the incresase in rate of descent
dua to the steep turn., In addition, the lower pancl of the glider wing

collapses in o prolonged stezp turn, further dec.easing 11ft and Increasing
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the rate of descent. When the PDG is about 100-200 ft from the ground,
application of opposite turn command will cause the panel to "pop out"
reducing the rate of descent to allow the cargo to touchdown normally. Thai
controllers undergoing training proved quite adept at controlling. Experience
with them indicated that controller training of local forces would not be a
major problem,

20, Discussiong wsre held with many of the thousands of people who wite
nessed Flexwing demonstrations in Thailand., The general feeling was best
expressed by Border Patrol Police Advisors. They felt there was a need for
the PDG, provided reliability could be improved and the homing system made
to work properly. One or two key drops could well pay for the cost of the
gystem, It would not replace the mass parachute drop due to cost and com-
plexity, although mu’tipla drops would be possible in the homing mods. It
woiuld be most proilisbly employed in situations where terrain, weather,
enemy fire or darkness made parachute delivery hazardsus or uneconomieal,
and In drop eareas 1ike ridges, where inaccuracy results in irretrievable
losses. Resupply of friendly patrols in the jungle, without giving away their
location to the enemy, is a typlcal case where the of fset capability of the
system could be put to good use,

21. Consideration was given to use of an airborne transmitter to command-
control the PDG to a landing from the drop aircraft. Technically this is
quite simple., The difficulty lies in the ability of the airborne controller
to Judge the helght of the PDG from the ground. It might be worthwhile in
certain isolated instances, but a reduction in drop accuracy must be expected,

Also, of course, homing would not be useabls,
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22. Metrods of delivering the greund transmitter ecuipment to the ground

~e

unit were considered, It aprears that patrols and other units requiring
resurply cculd carry the additional ten pounds of equipment. Spare batteries

could be dropped to them as a resurply item. Kecent nistory in insurgency
-

shows that to te effective in the jungle a unit must rerwain in it for a

consicerzbtle pericc of time. is &mnossible to do unless the unit's

members are resurrlied oy zir becsuse they simnly cannct carry enough supplies

eness in Malaya agsirst
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d
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ry
+y
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(2]
(ad
(93
<

on their backe for the period reguired,
the cemmunist terrcrists, for example, was greatly increased when resuvply
by air becare nrevalent,

23, Patrcls in the fungle carrving the TUG ground transmitter eguipment
could schedule their resurply noints by radio and could bte asswred that their
location weould not te giver awar to the enery because ¢! dreopr aireraft ncise.
With normal parachute resunply the insurgents hear tne aircraft at low altitude
and know that a patrol is somewhere close by, with the 7I'G, the drop aircraft
could come within six miles of the drcp point at 1C,00C feet altitude for
release of the FNG (in the homing mode), with little chance of rersonrel on
the ground detecting i,

2L. Other methods of delivering TIG ground transmittinge ecuimment inciude
normal parachute delivery and free fall in a streng shock-absorbing container.
But these are alternate means; the primary method should be that of requiring

the resupnplied unit to take it with them, It appears thst the normal method

of use for the PNG would be in the homine mode, unless it was desired to land

the PNG in an area distant {rom the transmitter which was visible to the

ground controller.
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25, A film of Flexwing Flight Operations in Thailand will be made showing
all aspects of operations in Thailand., The Ryan Aeronautical Company is pro-
ducing a detailed report of operations in this country, including a film.

The Ryan personnel did an excellent job in Thailand, under conditions that
were often very trying.

‘




26. The conclusions reached as a result of PDG evaluatlon and demonstra-

15

CONCLUSIONS

tion flights in Thailand are as follows:

a.

o

There is a need for an operatiomrl version of the Flexwing
Precision Drop Glider, but reliability must be improved to

at, least 90 percent and automatlc homing must operate satis-
factorily.

Utilization of the PDG would be in the form of a specialized
aerial delivery vehicle for high priority items under conditions
which make normil parachute deliverv impractical, 1.c¢., enemy
fire, hipgh winds, night or overcact cloud conditions; hazardous
terrain, ectec. The anticlipnted expunose of the PDG precludes its
uso in mass drops except In highly unusual circumatnnees.
Relnttvely unakilled forces can learn to operate and maintain
tho PDG with norma™ duntrne ion aud op-the job training,

The presont cargo capnceity of the DG iy satd: factory. The
anit can be mpanhodled by aeveral aen,  Any incrense would
rogult in Wwaedling probloms requiring: speelal equipment.

It will bo necessary to utilize some navigatlon aid such as a
portable liphtwelipht radio beacon at the drop zone to enable the
drop aircraft to locate it at nipht or in overcest conditions,
Several such beacon.s, compatible with present airvcraft radios
and navigition equipment have beci tested by ONTC-V, A receivor
in the aireraft to pick up the YDC ground transmitter signal

might also be utilinoed.
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Bonding cement presently in use is unsatisfactory. It requiresa

o)
.

too rmuch special handling and too much drying time:
g. FRuggedness of wing construction and ease of maintenance of

control box components must be improved for operational use.
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RECOMMENDAT IONS

27. Tt is recommended that the development propgram be continued on the

recision Drop Glider with the following considerations in mind:

a.

[[=3

=
.

Redesipn 1line and riser stowape. Lines and risers coming free
and flailing around during the parachute mode caused entanglement
which resulted in distortion of the wing or loss of control on
many of the PIG drops in Thailand, This was the greatest single
cause of failure. Lincs and risers should not be free until
required.,

Meagure the loard distribution on the 8ix lines used in the
parachut.e wwxie to ascertain if line breakare is caused by uneven
shock load distributdon or insufficient line strength, and

take remedia) action accordingly.

Comaonce & propram Lo make the homing mode reliable, (It is
undorastood that this is presently underway), Without homing,
tho PG wonld nol. be a ugeful operational delivery system,
Whonever possible, components should be made as light in
walght we pogsible, e,p,, air boktle, control box,

Thought, should be priven to une of a drogus chute or other means
to clow down the 1'% prisr to plider wing deployment., It is
recognized thal. bhis will ralse the minimum drop altitude for
the ', but this is not sipnifican*, since the advantages of

the vehicle are in dronping it at a hiph enough minimum altitude
to glve maneuverinp room.

PDG winps and cargo box should be painted a high visibllity color

for operation in junple and mountainous aveas., The advantages




[E=
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gained in retrieval would more than offset any advantage an

enemy mipght, have by belng able to detect the wing in flight

more easily,

Carpo box straps should be fitted with aquick release fittings

for inatant acceasgsihility of the cargo upon landing. #hen used
operationnl ly, thourht mipht be given to packing the cargo in
individual 40 1b londs in disposable canvas containers, possibly
with two arm loops attached so it could be easily carried on

the shoulders,

Metal fittings on the risers ghould be reduced in size and made
flush with the side of the riser strap. The preseni. heavy metal
fitting catehes frae loops of lino in deployment cauaing entangle-—
mant, and distortion of Lhe giider wing,

Desiprn a hetter "mlde!” for windine control line on the worm pear,
Proasent, aysten allows winding in sinple or multiple layers of

lino causing wneven conbrol response.

The wing nust, bo mde mnore rupred, Possibly some form of "inner
tube" construction with a self-sealing capabllity could be
desimed, Tresent, bonding fechnique is time consuming and an
improved cement is needed which recquires less drying time,

Color code fittines and control lines to prevent mismatching

and resultant malfunction, l.e., control reversal, ete.
Consideration should be given to designing a pod for the PDG

8o that il can be carried externally under the wing of an sircraft

and releassd,
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proof and corrosion resistant as possible.

Deployment parameters shculd te increased. Drops should be

ol

possible from higher airspeeds and higher altitudes. Use of
a drogue chute, as mentioned above, would permit this.

©. An effort should he made to reduce the unit cost per PIG,
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FLIGHT OPERATIONS SUMMARY
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DISTRIBUTION LIST

Supreme Command Headquarters Thailand
Commanding General, MRDC

U.S. Embassy, Bangkok

Advancec Rescarch Projects Agency, OSD

Officc of the Secrete. v of Defense

Military Assistant to Scecrctary of Defease
Military Assistant to Deputy Secretary of Defense
Dirccmr, Deiense Research and Engineering

Office, Directer Derfense Rescarch and Engincering
Oftice cf Assistant S;crctarv of Defensc {(ISA)Y Far

Flagt phl’!ov\

—enmese Sun

Chaxrma-x, Joint Chiets of Staff

Commander-in-Chicef Strike Command, Mac¢Dill AFB, Fla.

Urited States Army

Office, Chie! of Rescarch and Development

Ceomimaanding Officer, Special Warfare Combat Develop-

ment Agency, Fort Bragg, N.C.

Commanding General, Quartermaster Research and
Engineering Conter, Natick, Mass,

Com:uanding Officer, Army Limited War Laboratory,
Aberdeen Proving Ground, Maryland

Comyp~nding Officer, Biological Laboratories, Fort
Dectrick, Marvland

Commanding Officer, U.S. Arniy Infantry Combat
Development Agency, Fort Benning, Georgia

United States Navy

Ofiice of the Chief of Naval Operations

BUWEPS, Washingion 25, D.C,, Aurn: RMMO-3

BUSHIPS, Washinpton 25, D.C,, Attn: Code 404

U. S, Naval Ordnance Test Station, China Lake, Calil.
Attn: Code 4505

Headquarters, U. S, Marine Corps, Attn: Code AX

Director, Marine Corps Landing Forces Development
Center, Quantico, Virginia ‘

United States Air Force

Deputy Chief of Staff, Research and Development

Hcadquarters USAF, Washington 25, D.C,

Headquarters, Air Force Sustems Command (SCS-6)
Andrews Air Force Base, Washington 25, D.C,

Special Air Warfare Center, Eglin AFB, Fla.

1st Combat Applications Group, Eglin AFB, Fla.

Acronautical Systems Division (ASJ). Wright-Patterson
AFB, Ohio
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Othe: Agencics in the United States

U. S. Department of State, Thailand Desk
RAND Corporation

Rescarch Analysis Corporation

Institute for Defense Analyses

Defense Documentation Cerniter, Alexandria, Va.
Stanford Rescarch Institute, Menlo Park, Calii.
Jansky and Bailey, Alexandria, Va.

Commanding Officer, USAERDL, Furi Monmouth, N. 7T,

Battelle Memorial Institute
‘CINCUSARPAC
CINCPACAYF
CINCPACFLT
COMPHIBPAC
CHJUSMAG, Thailand
CHMAAGC, Vietnam
JOEG-V, Vietnam
ACTIYV, Vietnam
OSD/ARPA R&D Field Unit, Vietnam
SD-2, FARELF, Singapore
Vice Chicef Air Staff, Air Ministry, London
EP 1, War Office, London
Australian Embassy, Bangkok
RAND, Bangkok
RAC, Bangkok
SRI, Bangkok
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DEFENSE ADVANCED RESEARCH PROJECTS AGENCY
3701 NORTH FAIRFAX DRIVE
ARLINGTON, VA 22203-1714

November 20, 2001

Ms. Kelly Akers

Defense Technical Information Center
8725 John J. Kingman Road

Suite 0944

Ft. Belvoir, VA 22060-6218

Dear Ms. Akers:

This is to advise you that the following documents have been reviewed and/or declassified and
released under the Freedom of Information Act.

e Document Number: AD 803668
* Unclassified Title: Sailwing Wind Tunnel Test Program
Report Date: September 30, 1966

o Document Number: AD 461202
Unclassified Title: XV-8A Flexible Wing Aerial Utility Vehicle
Report Date: February 1, 1965

* Document Number: AD 460405
Unclassified Title: XV-8A Flexible Wing Aerial Utility Vehicle
Report Date: February 1, 1965

e Document Number: AD 431128
Unclassified Title: Operational Demonstration and Evaluation of the Flexible Wing Precision

Drop Glider in Thailand
Report Date: March-July 1963

e Document Number: AD 594 137L
Unclassified Title: Communist China and Ciandestine Nuclear Weapons-Input Substudies

A-J, SRI Report
Report Date: QOctober 1970

e Document Number: AD B 176711
Unclassified Title: Overlay and Grating Line Shape Metrology Using Optical Scatterometry
Report Date: August 31, 1993

If you have any questions, please contact Mr. Fred Koether, our Declassification Specialist, at
(703) 696-0176. T

7&0/0 L/ Dé:C 200 / Sincerely,

774/%/ ﬁ‘é"&ﬂé DD Urspis L) &)
L frriectn For Directo
/'t Vég - /C[,Vé/, Yot Security and Intelligence Directorate
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