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John F. Hackett, Acting Director 
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MRDC MISSION 

The Military Research and Development Cente~. T·hailand 
(MRDC) is a Joint Thai-U.s. orcanlzation established to undertake 
reaearch. development, test and evaluation activitiel in support 
of the Royal Thai Armed Forcea, with special emphuia on 
strengthening Thai counterinsuraency capabilities. 

MRDC is established within the Thai Millistry o! 'De!enae 
Supreme Command Headqual'tera under tbe leaderabip of Major · · · 
General Singcba! Menuuta. Director. and Mr. Thomas W • 

. BrUDda.ge. Deputy Dbector. n is stalled jointly. and its work 
11 conducted jointly, by officen o~ the Royal Thai Armed Forces 
ad officers and civilian• aulped from the U. s. I)epartment 
of Defense. .Representation !rom the United Kingdom Ministry · 
of De!eace b.u &lao been provided. Scientific. technical. and 
military operations experience are repretented on the ata£1 • 

. The '0. S~ component of the MllDC. called the Research and 
Development Field Unit (1\DFU), aad requiaite finaa~ial and 
materiel aupport, are provided through the Advali.ced .Research 
Projects Aaency. Office of the Secretary of Delenee as part o£ 
ARPA •a program of research in Remote Ana CoDflict 
(Project ACiiLE). · 

Primary emphaaia m ThatlaDd iii placed on researC?h and ·. 
development effort of a long term nature in fields euch aa . 
communications. surveillance, m.oblllty. aad ope~ations 
·reeearch. Much of the work is theoretical and experimental, 
and for the time being, ii mainly nem-harclwue oriented. 
It Ia felt that fundamental etudiea ln field• such as the foregoln& 
will provide the basis for and eventually lead to spec:i!ic . 
improvement• in the capabilities oC Thai forces, and that the 
basic infol'mation acquired in Thailand can often be applied 
to similar problema !acing othu U. S. alliea. · 
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FORMAT 

~ofal' aa ia poaaible, the fol'mat and nomenclature used in this 
Qual'tel'ly a..,ol't follows that u1ed in the .ARPA Pl'oject AGILE 
Qaal'tel'ly Repol't series. Readers are reminded that · the ARPA 
Qual'tel'ly Repol't contains eummules of ~roject AOILE l'esearch 
tasks conducted in CONUS and·S~th Vietnam as well as in . 
Thailand. The Ml\DC Quaner.ly Report i1 concel'ned with 
.field tasks conducted in Thailand QDly. 

As announc:ed in prevlou1 Qua~.erly Repol'tB in ·recognition 
of the lons•tel'm uture of MRDC re_search taeks, it baa been 
cledcled that the Monthly Letter Report previously sent by MR.DC 
to OSD/~A will be dl1conttnued. aenceforth. the primary 
perioclic l'eporting document for MR.DC will be the Quarterly 
Report. MllDC Quarterly Reports will b.e serialized and numbered 
!OJ'. ease of reference. 'l'hi• Report is ldent!!led as ORT-2 • 
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GENERAL INFORMATION . 

During the first three months of 1964, the MRDC 
was plaaeed to boat several diatinguishad visiton. All ware 
briefed in detail upon AOILE Sub-projects by the MR.DC Program 
Managers. Where time and opportunity permitted, they visited 
some of our teat sites, and Mr. Deitchman and Brig. Gen. Bole.s 
were able to visit with the Village Security Pilot Study team for 
an on-the-spot view of some of their work in northeast Thailand. 
The visitora were: · 

DR. R. L, SPROULL, DIRECTOR, ABPA 
DR. D. CAWOOD, CHIEJ'SCIENTIST, WAR OFFICE, 

LONDON . 
DR. D. H. SCHWEBS, OASD (Comptroller) · 
MR. S. J, DEITCHMAN, SPECIAL AsSISTANT FOR . 

COUNTER-mSUROENCY, ODDRE 
BRIG. GEN. JOHN K. BOLES, .l'R. ·, USA, DlllECTOR, 

OSD/ARPA RD.FU-V and JOEG .. v 
COL. G. CLEVEN, USAF, Chief, OSD/ARPA RDFU-V 
MR. WARREN STARK, OSD/ARPA STAFF ~ 

Thne Vietnamese members of CDTC-V, CAPTAINS 
HO and TON and ASPIRANT TUY, spent several days here in 
January. On 18 - 19 March, Major .JOHN MAXWELL, Australian 
Liaison Officer, FARELF, was apprised of MRDC functions of 
interest to the Australian Armed Forces. Otbe:r visitors for brief 
periods included DR. LYLE LANIER, VICE-~PRESIDENT and PROVOST, 
University of IWnois; Messrs THOMAS H. MORJUN and GORDON W. 
WILEY of Stanfo:rd Reaea:rch Institute, DR. O • .J. ZJSSIS, IDA and 
Mr • . F. W. WOLCOTT and M/Cien G. J'. HIOOINS (R~t), Research 
Analyaia Co:rporatlon. · 

A aerlea of seminars and technical reports was 
launched in Ma:rch for all members of MRDC. Thirteen weekly 
aeaaiona are now scheduled through May 1964 ~ They cover moat 
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of tiie ~ajor vi~r~ :underwai'~ ··MR:oc. It is .planned that new subjects 
will be added when· apprQPd.t.te. Tbe ·series is given informally by · 
MRDC penonnel and ir intended to inform the audience of the status 
of wprk underway and pl~ed throughout the org~ization. Discussion 
aftc!··auggestiona for improvements in the pertinence and quality of work · 
p~~formed by the MRDC are invited. In some instances, exploratory 
cozicepta Will be presented ·in order to expose them to c-ritical review 
pr!or "to implementation. ; .· · 

In the interest of improving mutual understanding, the 
standar!l MR.DC briefing concerning Mis~ion, Organization and Sub·· 
Proj~cta ·w..as given to the "JUSMAG staff and later· to the US Army 
advisors ui Thailand. The briefing was :Wen recei~ed, and will be 
given wherever and whenever pouible to interested agencies, The 
Thai component -of .the MRDC is drawing up a si~l4Lr briefing designed 
for presentation to Royal Thai Armed Forces organizations, 
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Manufacture o£ aalt from local soU for home conaumption ia 
. explained by CaptainSornmart, RTMC, (right) to B·rigac:Uer 
General Boles, Dr. Hu££ and Mr. Dietcbman • 

. ,. ·,- · 
Spimdng cotton thr~ad to: be woven into cloth for the . family. 
Typical £iaiahed product ia ln the background. . ·· 

. ~ : ·. 
' .·':' ·,·: , 
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Water resources and a"pply are;a ~ble~ in Northeut Tba1Jand 

Colonel ·Lua, Mr.· ·B~dage; · Captain Smnmart, Mr •. ·DietC:ilunan. 
Representative fencafi .ar()und family plots appear in the·· 
background. · ·· ·· · · · 
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SUB-PRO.TECT I 

TACTICAL UNIT WEAPONS SYSTEMS 

SUB-Pl\O.TECT OB.TECTlVE: 

To provide aiplficant improvement in selected weapons and 
equipment employed by small tactical unit• engaged in conflict 
in remote areas. Under this task, research and engineering 
efforte to significantly improve the weapon•, equipment and 
clevlcea u•ed by the individual 1olcUer and by ground forces 
operating in tactical unite up to the Company level of 
organization aroe undertaken. 

All activity tiL thla Sub-PrC:Jjec* il presently conducted 
ln CONUS ud CDTC-V. 
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AB.EA JUE 'WEAPONS SYST!:MS 
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SUB-PROJECT D 

AREA J'JllE WEAPONS SYSTEMS 

SUB-PROJECT OBJECTIVE: 

To develop effective, or improve the effecttveneaa of, 
area ftzoe weapODa ayatem1 !or both surface and tactical air 
employmat which will provide maximum .flexibWty in application 

. &Del 1uperiorU:y in fll'e power to the fl'ienclly local fozoce1 
engaged in zoemote azoea confiicta. 
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R.equiremeat: 

Task: 

Aircraft &Del Air-Orouad Armament &lUI 
M\ildtiOD Sy•teru• 

COUDterinauzoseney·Ail'craft 

Sub-Talk (Proposed): Environmatal Effects on Aircraft 
R.eUabillty 

Tbl1 proposed eub·tuk waa withdrawn dl.arms 
the reporting period. · · 
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SUB ·PROJECT W 

REMOTE AREA MOBILITY .AND LOGISTICS SYSTEMS 

SUB-PR.OJECT OBJECTivE: 

To improve all aspects o! atr, ground, and water mobiUty 
capabilities of (riendly indigenous forces engaged in remote 
area con1l:ict. Included are land vehicle a, aircra£t, and 
watercraft for tranaport o£ tac~i.cal units and for the dellvery 
of supplies and eauipment ia f1Upport of military operatiou. 

It should be underatoosi that MR.DC ts not engaged in test-
ing and evaluating vehicles for military application in the 
MobUlty Sub-Project, at this time. Tbe MRDC contribution 
to the purposes of this Sub -Project ia to determine the. 
validity of design concept.1 and principles from which superior 
vehicles may subseQuently be derived and produced. Vehicles 
brought to Thailand for te.st may be experlm~Dtal designs 
incorporating radically different design principles, _or reaclily 
available vehicles posaeaaing particular fe,turea needed to 
be analyzed in controlled teat aituatioae. In neither case are 
the MR.OP t.nveatl1ationa concerned with "provins" or 
"disproving" the suitabUi'y of the vehicle in question !or 
immediate operational us~ . In fact, it may be necessary on 
occasion to teet a vehicl~ already deemed operationally 
unsuitable ln order to investigate a partic~ar feature of interest 
which is incorpor,ted in it• destsn. Of course, if the vehicles 
and boats under development and teat at MR.DC do show 
promise £ar more immedia~e practical application, recommencla­
tiona to that effect will be lll&de to the appropriate authorities. 

8. 
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MobW.ty Reaearch · 
I .. I 

Taa'k: Mo~llty En~:romnental B.eaea:rcb (ME.RS) 

1. . Mr~~o E. E. Qar:rett arrived in ~~gkok on Z6 Qecem.be:r 
1963 &om U,S. A:rmy Enper Waterways_ Experiment Station, 
Vic:Jubu:rg, llla.t.esippl. 'l'bia completed ·the DA civlliBD ·. 
staffing of the MElUJ Detac:hmelit in Thailand. . . . 

Z~ Lt ColoMl Arthur B.. Simpacm~ · Corps ot Eagbleer, arrived 
. in Bangkok on 15 February to c~d the MlCU Detachinent. 

· 3. Diacuaaiona we:ie hdtiatecl dui'lng Febi'UU'y and March 
with the Thai Meteorolopcal ·DePal'tment; SEATO Ozoaduate School 
of EBpeenas,· Royal :Thai Army aacl Ki.aetaa:rt UDivezoalty to 
coo:rdiute MICU actlvltle1 and requirement•~ 

-'· Selection and hiring of Thai admtntetratlve azul enpeezomg 
staff members for the MER$ Detachment wae iDitiated and completed 
during the zoeport period.. Tzoalulllg of Thai peraollDOl ••• started. 

5. Two 8eld trips fo:r the acquisition of Ulldistu.zobed and 
moisture content soil• sample& were made to the Lopburi area. 
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Task: 

Sub-Task: 

.... ... 

Mobility R.eaearch 

·Mobility R.eaearch &Ad Testlns (MORT) 

Traclana1ter 

Enviromnental te~t and evaluation of the Trackmaster was 
conducted principally for the purpose o£ determining weak loU 
performance of a track laying vehicle havin1 a low unit grOUDCI 
pressure (approximately 1 pound per square Snch). The data 
acquir.ed will abo be uaelulln the NoblUty Environmental 1\esearch 
Task, where vehicle reepoue cJ&ta will be uaed to fo~ulate 
performance predictions under qecifl.d environmental conditions. 
Tbe final report has been completed, edited, ucl will be publiahecl 
and dletl'ibuted daring the next quartel' • 

10 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 



UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 

t 
' · 

' 
) 

il 
i! 
tj 

Requirement: 

Task: 

Sub-Task: 

Mobilitr Research 

MoMlltx. Re~earch and Testins (MORT) 

Canadian Jiger 

1. During the first week o£ January, the .111e:r was tested 
on the Mae Khloa11Uver at Ban Pons, Chanpad llaJburi, to 
determine ita capabilities in typical Southeast Asia rivera. The 
rive:r is 150 meter. wide at this point, and has a current of 
about 5 miles per hour. Various bank confil'll'ationa were used 
to auess entrance and egress capabilities. The Jtser had little 
difficulty with the banks up to 60 per cent. Water tlerfonnance 
was unsatisfactory becauat~ it ia too alow. Durins the last 
balf of .January, the Jiger was tested in rice paddies at Lopburi, 

'.on elopes at Koke Katblem·, and on a Jungle trail near Pakchong. 

a. In paddies, the Jiaer sucessfully 'Qeaotiated bunds up 
to Z4 inches in bei&ht· Operating in D.ooded paddies aDd over 
packed bwu:la, it attained an average speed of 5 kilometers per 
hour (about 3 milea per hour), or slightly faster than a man could 
walk. 

b. The vehicle climbed the natural alop,;a at Koke Kathlem 
up to about 30 per cent wttb the crew's dismounting. It showed 
an alarbling tendency to overturn at every small surface irreg­
ularity, however. When the crew dismounted to walk the vehicle 
up, hisber slopes could be climbed, but only at the coat of 
exhausting the men. 

c. The Jige:r performed quite well on the Pakchong trail, 
since it le sufficiently small to by-paaa the worst ruts and 
obstacles. Ita average speed waa approximately 15 kilometers per 
hour on tbie marcl:l. One enpne froze from overheatins, after 
about 3 hours 1 bperation. 
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-----------------------------·--------· 

z. The zoemaindu o{ the Cluarter has been devo~ed t~ data 
zoed.uction and preparation of the report. The ft~st draft of the 
report ta appzooximately 60 per cent cainpletts and will be 
finished duzoiD1 March. Distribution will be made during the 
next quarter. 
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• 

Requirement: 

Task: 

Sub-Taak: 

· MobillF£ Reaearch 

Mobility Research and Testing (~OR T) . 

Tote Cote 

Teat and environmental evaluation of the Tote Oote bas 
been completed. The final report has been complett!!d in 
draft torm and will be reviewed, edited, pubUahed, and 
diatributed within the next quarter. 
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-------------------------~-------· -· 

Ret~uirement: Mobility Research 

Task: Ground Mobility/Logistics Analysis 

Collection of data for the RAC mobility /logistics 
analysis continued duriiliJ the reporting period. 

A study of the That Highway System is being completed. 
This will present an overview of the Royal Thai Highway 
Department organization, the location and condition of the 
exiatin1 road network, the status of highway construction 
projects currently underway and long range highway devel­
opment programs. Tralfic volume and pattern data are 
being developed and will be contrasted with accepted civilian 
and military methods for evaluation of maximu~ tralfic 
deftaity in order to estimate potential highway traffic ·capacity 
available for military operations. Emphasis will be devoted 
to detailed presentation and analysis of highway capability in 
Northeast Thailalld. This study will provide the road &lld 
highway data base reaui~ite for analysis in detail of That 
logistic and mobility capability under conditione of counter~ 
insurgency ln Thailand. 

· The study of the probable capabilities, limitations, and 
gaps in the Thai mobility /logistics potential for CI conflict 
has been i11ltiated. This study, currently in the planntns 
phaee, will integrate real environments, available transport, 
·force dispositions, reeponse modes and techniquee. Trade-offa 
among these factors are to be studied to determine preferred 
eC!uipment and systems operatioll and to attempt to uncover 
elements which R&D effort might Improve. 
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Requirement: Mobility, Ground and Water 

Task: Delta Mobility- Small Craft 

. . . The MRDC modified Thai klong boat was discussed 
'azui illustrated in MR.DC QR.T-1 (P. ZS). During the reporting 
period. ~ee boats were complete~. One was sent to CDTC-V for 
evBluation ln South Vietnam~ The:oth<!r two are undergoing trials 
in n ·a.flaad. Hull tests with weights up to 950 kg. are being made 
~th .two. p'Ower wdts: (1) a 45 hpr Mercury ·engb;1.e with an U inch 
pri)p and. (Z) a 13 1/Z hpr JLO long-shaft motor. Results to date 
show .that atablllty of ~e bull is excellent, and \uid~r normal 

.· ..... 9peration in a rivet the boat .llt. dry. There is no. ~~Qdency to .. ' . ' . ... . .. 
porpo11te. :· ; ··: ; . · . 

. ·: . An additional boat is to be constructe~ a' -~e Royal 
Tbai Army Transportation boat shop to prove the:.adaptabiUty a! 

.: this design to local military conatruc~on and to e,st~b¥-~b ~ · · 
millt~ry .source for further development of.~s wate11 craft concept. 

.. 
I 

.. ·• . . . 
• •. = 

.. 
, ~ f o o I 

I • . , '• 1•:' ' 

. . . . ~ 
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·. 

I 4 .Boat and trailer weight l, 000 lba · 
boat weight 770 lba . 

'•' : )'. 

r· , •·. ' 
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II 4 Boat underway. Powered by 13. S HP JLO aircooled engine 

II 4 Boat. Long shaft motor mounted~ 

. '. 
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.I' 

fl s Boat~ Outboard motor rilounted 

... 
' . 
·~ ~·~:-= ... ·~ 

~ ' ' s 
.,. ' . ~ 

I 4 Boat. Underway with 1650 lba payload. at 19.8 MPH. 
Powered by 45 HP Morcury Outboard 
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Rapirls on Saiburi River transittcd by Boat" II 1 

•·, 

MaJ • . Ccn. Singchai Menasuta, Commanding General, .MRDC. 
Christening MRDC Boat I S 
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,, 

Requirement: Mobility, Air 

Task: Remote Area Airat.rip 

Sub-Task: Survey. Classlficatto:L and Data An&~ysia 
of Al'l'fields til Thailand · 

!\• ... 

Data regarding the exi.atonce and location of 
airfields wMcll waa received !rom· various agenciea during 
the .last reporting ·period haw been aaaembled and recorded. 
~oneide.-able effort was . made to·· consuuct a !orm for 
recording and classifying all data at hand, and one which 
might also be use!ul in aindlar taaka elsewhere. 

Having done thia, the ·entire talk waa reviewed 
in the light of the data &vailabl~ .with the pu!Po•e of redireetion 
of offort, where required. This 'lias resli-l~'in a. ~?rief · 
reetatelfle~t of. ~e task. Consequently, . t)?.~ t~a~:aa .. p#,'jifta.Uy 
drawn. in the ~bTC-T'Q_u_arterly Report for .·l·J~y _;.i·~-~~epternber 
1963 (pp. 19 .- ZO) ia modified to read as followst' -~ · . : . 

• , • · _. '. 0 • • • 0 • • ~ .. ; : -~~ :~ , . _ -~ - ~- ·: : · ~ - • 

·. · : · . · ·· .. · Tlie purpose of the task is)o::o.las.~Uy and . 
analyze available airfield data as to location . .. 7\in~a'y •u.r!a.c.et, 
solla and dimension a, and their relationship to ·o"'er:'tra:l&portati,on 
modes. 'I'h~ an&.lysia·Will benefit current mobUftyllojiotica •~•.ldies 
and other :RiiD uses: ~r example, it will be ·a iource of c1ata for 
airc'~aft .cies.ip studiRa,·,t·Teclmical intQrmation on solla will be 
c~1~ected ·aa,. part· of die· ~n~~onmental studies conducted by the 
V..RDC • .: ·' . · ·:: 

. •; .. .. . . . . ·.. : . ~ 
\, . .. . 

~ ' . 

' ;~ ··. ..'· 

---------------------------- .. -- .. -... 
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-------------------------------··· .. --·- ··- ··· · .. .. .. . 

Requirem·~t:, . 
. / . -· . 

•: 

Task: 

Sub-Taak: 

. . : · .Mobility R~ttea~(:h: 
;! :.· . ::::· ·.> .•. ~ .·;.:··; .. ::: .. ··.:· .. ' .. 
._; < · _: ·MQbility:aesearch·and Testing (MORT) 

· .• • . :- .. · ·~i':~- :) ' . .. ·'; ;, . ,-t :~ . . 
- ,J •• • ,. • • • ( • ••• 

· - P~r·:wasQn: .:_: . · .... : .. ,'·· .. - . . 

Two 11/Z ton Power Wagons have been· rec:t;~ived for teet 
and evaluation of this ,type of vehicle when equipped wtth very 
low pressure tires. The whiclea have installed ~~- X 18 .--16R 
terra tires on the fronpmd "46 X Z4.;;-16R terra tfr~s on ~. 
rear~ Power steering has be,~ .-ac;lded'·'to overcome tUrnbig 
forces imposed by the low;growui'preaa~re tires. The environ· 
mental ~at of the two ve~c;l,a/~J+ be "c;9~ducted with the teat 
ol. the XM-561Teat lUga, _ _. whleh·;are echeduled to arrive-in · 
Jtihe: 1964._ ·In:Ws way 'di'rect 11!-ob~llty ' co~parlson WiU.,b:e· . . 
pP~a~b~e between· the e~cial J;'owe#;wagon and the XM-5-61~-: - · 
n·~· .intery(niiilg . p~rio~[of tlme ~~be utilized to acquire other 
data·.()f. partieular tntereat:'on.:~··Power Wagon, such aa· ride 
characterl~tlciJ, fuel con~uniption, and tire heating OJl p·rolonged 

· highway runi. · · · · ' · · 

... .. · .···· ·· ,·· 

. ·= 

.; I 

•. ) =· •• 

. . ~ . .. .. 

·.· ·r : 
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t' ... ·F·:~ 
f ·' • 

. :. ; : .:· .. · .,~ . ... .. . . 

• ...... . ' 

" ' ·. ·; 

.. 1·'1 

•. . 
.• t .· 

... ... : 

. ,. . ~ 

..•. · 

· . . ' 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 



UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 

.. 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 



UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 

,--------------~-------·--· 

··-- . r ; • ~ • ....... . 

·. 

SOB-PROJECT lV 

COMMUNlC~'tlONS SYSTEMS 
• 
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----- ----- --·- · 

SUB-PROJECT IV 

COMMUNICATIONS SYSTEMS 

SUB-PROJECT OBJECTIVE: 

To develop commUDicatl.ODI equipmeDt, techDiquea azul 
ayetema whlch will provide frieD.dly local !orcea In remote 
area collflict situations azl" effective capabiUty fo:r: 

a. Tactical commUDicationa within and among unite 
and for control of aupport aircraft •. 

b. Communications of alarm aipala &om vlllagea, 
strategic hamlets, convoya, and outpoata in the event of 
attack. 

, c. CommumcatiOJUI for cOiltrolud operation of . 
D&Vo!ll unite primarily composed of river and cO&atal craft •. · 

In Tbatlaad, commUDication• reaearch tuu are ofteD 
referred to collectively aa SEA CORE (South East Asia 
,9ommunicationa !!,.ae~:rch Program). - - - · 

.. 

18 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 



. ! 
:, 
~ l 
jl 
, f 
!-\ 

< 
•l 
' '!'' 

;~ 
:~ 
~~ 
· .~ ; 
:;j 
;:l 
· ~ 
:'\ 
" . ~; 

; 
' ': 

i'l 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 

Requirement: Remote Atoea Coafllct Communicationa R.eeearch 
.· .. 

Task: Operations Analysis ( lA) 

Sub-Taak: Small Unl~ ud Patrol Commwdcatloll8 

One of the majozo obJective., of the Communications 
Syatema Sub._Project ia . to determine the desirable chal'acteriatlca 
of military communication& ayttema ud equlpmata for Thai 
fozocea. Not only must the characteristic&· be feasible both 
tecbnlcally and economically, they must also aatilfy operational 
l'equiremeDh. Accordingly, there II a need to etudy and analyze 
present and fUture systems and equipment&, ln order to obtain 
information em which to baee a detenn!Dation of necesaary 
cbaracteriltlt:a. 

The purpose of Ws aub-taak is to ~termine the 
need for reaearch and development work to improve the communi­
catlcma capabtl!tiea of amaU Thai polSce· and uaocl&tecl military 
unite employed ba bozoder security ml11lona. Empbaai8 ia placed 
on ·forward communlcationa aDd on unite of .patrol,. aquacl, .platoon, 
and company size. Seven Border Patrol Police. platooll8 and two 
RTA platoona were visited In the couzse o£ a field trip to Northeast 
ThaUand In October 1963. A similar trip to North Thailand was made 
in December 1963. A report on thia .pbase of the sub-task is in 
prepar.Uon • 

Other ope'ratlOD& analy&il &Ub•taska are being 
formulated ucl planned. 'The SRI operations aDalyata azooup now 
munben five Americana, oni· of whom te aimultaneoualy the Senior 
SJU Repzoeeentatlve in TballA;Dd• 

' 19 
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Requirement: Remote Area Conflic~ Commu.Dications Research 

Task: Phenomenolosical Research (18) 

Sub-Task: Radio Propagation in Tropical Vegetation 

A second major objective of SEA CORE is .~ obtain 
a systematic and comprehensive body of data on those factors of 
terrain, vegetation, and ionospheric behavior which affect _.electro­
mapetlc wave propagation 1n Thailand. Such d~Lta are aipificant 
because they at!ect the utiUsation of available radio equipment and 
the design and development of new equipment. 

It is .the objective of this sub-task to measure and 
analyze the fac~rs which lDfluence the propagation of radio waves 
in areas of dena~ tropical vesetation. 1'be SEA CORE contract with 
Jansky and Bai,ley places special emphasis on the influence of terrain 
and vegetation, at ranses up to 30 miles and at frequencies between 
100 KC and 425 MC. In these frequency and distance :ranges, the 
path lou wlU be measured over various types of terrain !or all 
practical modes of propagation; Seasonal v•riationil, . . the effects of 
polarisation, and the effects of changins the t:r~smittinl and 
:receivins i.ntenna heights will be determined by measuring the 
path loss for the various modes. 

· The Jansky and Bailey. permanent pazoty of eleven ia 
now complete. The measu:rement'prosram sot underway in late 

. December. Thus far, data bave been collected at several 
frequencies (iJlcludins6, 1!, and 100 MC) at distances up to 8 miles. 

20 
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llequbement: 

Task: 

Sub-Taek; 

Remote Area Conflict CommuDicatlona R.eaea.l'ch 

.Phenome11olopcallleaearch (lB) 

Vezotical Inclclence lono&pheric Sounclins 

It is the purpoee of this sub-task to collect vertical 
bacidenc:e tnoapheric aoundins data for Thailand. as .a contribution 
to the WOI'ld-wlde ionoapberic data system, with the lon& .. tel'lll 
objective of improvtns the accuracy o"f &~uency predictions for 
SOQtheaat Asia. 

The C-2. Vertical Sounder 1a in operation ud data 
al'e beinl forwarde~ to the N~tional Bureau of Standards through 
the U.S. Army Signal P.adio Pl'opaga.tion Asency (USAS~A) •. Data 
are &lao betns exchanged With atationa in Manila alld Singapore. 
Two .U~d men of. USASR.PA are n~ operating the Sounder 2.4 
houl'B a day, 7 daya a week. The :rate of successful qperation waa 
''' dDring each of the months of December, January,. and 
Februuy. 

t . 
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• 

.. 

Requirement: Remote Aua Conflict Communications Research 

Development of Host Nation Electronic Research 
CapabUltlea (lC} 

Aa a natural result of SEA CORE act1Yitiea, the Thai 
military peraOIUlel aaaociatecl with the Electronic& Laboratory are 
aainmg valuable experience which increases their ~iUtiea to . 
contribute to the development of Thailand. The D.Umber of such Thai 
military peraonnel now totals 7 commissioned officers, and 4 
warrant officers anclnon-commiasloned tech.Diciana. All additional 
officer is auoclated with the Jansky and Bailey effort. All of the 
comminionecl .officera are educated to at least the bachelor cle1ree 
level, and 3 of them are Ph. D.- •a. The Communlcatiou Sylltems 
Sub-Project la operated u an lnte1rated, combined Thai-U.S. 
effort. 

Currently. Thai participation is mainly concentratecl 
in Taak lD. 

zz 
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• 

• 

. lteq,uireliusntt · . R.emote Azoea: Conflict Communicat:lou lteaea.rch 

· ." Task: .· Invel.tlsatlon of. Communicationa Technique& and 
Device• ( lD) . . . · 

The major effol't of the Electronics Laboratozoy in 
Thailand is currently focuued on the investigation of commuDications 
teclmiquea. The purpoae ia to determ:lne ~ utility of promising · 
tecJmlquea 'in the geophyaic&l enVironment of Thailand and Southeaat 
Aaia, with the objective of enhancing the cOmm~caticina capablli,tlea 
of Thai forces. Initial empbaals of thia effol't ia on radio, bllt all 
operationally uaeful meau of commuDications are within its ac~e. 

Certain of the aub-ta.ska listed in the .pages which 
follow have a cloae relationship to other taaka, pazoticularly lB, 
of the Communication• Syatems Sub-Project.. For contractual 
purposes, these primarily techDicalaub-taaka have been numbered 
consecutively lD a ainpa aerie a. They are grouped under Task lD 
in an eflort to achieve clarity of preaentation. · 

It ahould be recognised that some o£ the scientific 
elforta listed below are in their early stage a. It is likely that 
some will be dropped and some redirected: others will be added as 
~e work progreaaaa. 

Z3 
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Regslrement: 

Taak: -
Remote Area . CoDD.ict Communlcatlcm.J Research 

Inveadsatlon of Cormmmicatlou Teclmiguae and 
.Devicea . (1DI · 

. Te•t aM Evaluation of Tactical Commvntcatlou 
Device a. 

See Commuaicatloae Task& ZA aAd ZB which follow. 

2.4 

·o··.··· ;--.· L .: . •.. ,., 
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• 

. , Requirement: 

Sub-Task Z: 

Remote Area Conflict Communlcatlone R.eeearcb 

IDve•tletlOJt of Conununicatlcma TecbldQ!•• and 
Devices 

Noise Meuurementa 

It ia the obJect?-ve of tbls sub-task to deter~ne mean 
atmospheric lloiae levels and their periodic variatlona in Thailand. 

Noise meaa~remente were c01lducteclnear the vUla.ge 
of Saltatlem. ·using the NF 105 noiae measurement equipment, on 
%00 KC; Z NC, 10 MC, and 30 MC. ID tbla area, which ia relatively 
free of 8ourcea of man-made D.Oiile, meamnaful results were obtained 
on three of the frequenclea. lllCerferenca waa too seve zoe ·for the 
Wide IF banclwidth of the NF :l.OS on 10 MC. The eurvea ahow a 10' 
to. ZO .db change in noise level in a perlocl of one day, while the · 
variati011 in level is le88 when cam.paring data fzoorn one day to 
another at tbe eame time of day. AiJ expected, · very little n.oiae waa 
recr.rded cin 30 MC. Experiments a.H being conductecl at the . 
laboratory to cleviae narrow-band noise meaeuremen.t equipment. 

·' ' 
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,_ ... :.. __ ,. __ , __ , _~·· ·· · -- ---------------------------

Requirement: Remote Area ConfiJ.ct Ccmmwdcatlcms Research 

Task: !Jlveatlgat:lon 01 CommUDl.cationa Teclmlgues and , 
Devices (m) . . · 

• 
Sub-Task 3: Autenna Orientation Effecta 

In this •ub-tuk lt-ia inteDded too~ the advantages 
ot North..South alipme~tt of cU.pole uter:maa for ahort-raase llky~ave 

. communications lJ1 an · area near the magnetic equator. The.ontlcal 
work suggests that there t• an optimum orientation for horizontal,· 
linearly polarized aatennas aaed On. abort ionospheric patha near the 
·geomagnetic equator, and 'that 'thliJ optimum orientation is not 
necessarily broaclaicle to a atraig't liJle from the trana:m1ttlng l!tation 
to the receiving station. ConaideratlOD of the magneto•tODlc theory and 
itt application to &1lteDJl&•to-medlum coupllJlg problems iDdicate that 
aligning such antenna• parallel to the euth1a.magnetic field Will 
m.•xtmJze alpal 1trength and m!mmi&e polarization fading. 

. Four ftve-da.y CW.teilta were conducted lJ1 December and 
.Tanuuy betWeen Bangkok and the vicbdty of Ayuda (to the North) md 
the viciJllty of Salcatlem (to the West). ADalysls of the data obtained ia 
about one-half complete. · · · 

A rotatable dipole J• being used to investigate orientation 
effects for the verticallnciclence (zero-range) case, with the c.z 
Sounder transmitting illto delta·m•tched dipoles beiDs used for the 
signal eource. Preparatlou ue underway lor pulse t••ts using the 

, Banskolc-A-yudhya-Sakatiem geometry. 

The project officer ls Lt. Paibul Nacaakul, R.TN. 

26 
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. . 

Re111ote Ar~a - Conflict CommUDicationa Research 

Taak: . lDveetl:j]on of Commumcatf.ona Teclmiquea and 
Devices lD) · 

Sub-Task 4: Ground Constants 

This aub-task seeka to cletennine the mapitudes o! 
grOWlcl CODducttvity &Del dielectric ccmatant· at aelected location• in· 
Thailand. The work ia now followiDg two avenues: . . . . 

a. Field-stren,ch method lor me~urement of 
coaductlvity. 

b. Wa'Ve-tllt method for measurement of dielectric 
constant. 

A 130 -watt tranemit:ter baa been built lor use as a 
atpalsource iD r~Un.Ote areaa for the .field-strength methOcl meaaul'e• 
menu.· Prelfmtna:ry t .. tinl baa bee~~ carried out by use of an B.390 
receiver. (moa:ated lD a Land R.over) aa a detector of local bi'Oadcaat · 
station stpals. Th~ effects of nearby objects • . trees, and buildings 
on .the variatlOD8 in obaened alpaal atrength bave been noted. An 
llCA S.eld strenitb meter will be briefi.y tested as a possibly more 
conveaient cletectozo. 

Effort ll coa.tlnulr&l on the clealp. ancl test of a small, 
portable cletector-receivezo for the wave•tilt methocl. 

27 
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Requirement: 

Task: 

Sub-Task 5: 

Remote Area Conflict Commualcatio:U 
Re1euch · 

· Jnveatiaatlon of Commwucatlon.s Teclmiquea 
ucl Devices (1])) . · .. . 

Eal'th Potea.tlal Measurements · 

. MR.DC has conaidered exploring the utility of earth 
potential' meaau.rements ai indicatlona of icnu;»epheric and ma.petic 
atonna. At present, however, thl1 8\lb-tuk ialnactlve ancl is 
bema reconelderecl to detel'Dlllle if the objective can be achieved aa 
a by-product ot other work. 

Z8 
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.. 

• 

·Jlequireirumt: 

.Task: 

Sub-Task 6: 

. ' 

·Remote Area· Conflict Communications 
lleaearch 

" Inveatlsatlon of Communicatlcme Techniques 
and Devices (lD) 

Frequency Prediction 

. . 
Thili sub -task is concerned wi~ jmproving !requency 

predictions for Thalland. 'The flow of data from the C-2 Sounder 
into the world-wide ionoapherlc data ayatem ia expected, in the 
Ions term, to result in improved frequency predictions lor Southeast 
Asia. It may be possible, however, to improve the !requencyw 
predictioD situation in the short term. 

Accordingly, data !rom the Bangkok Sounder (see 
Taik lB, Sub-Task: Vertical Incidence Ionospheric Sounding) are 
being studieJ and analyzed locally. Tbeae data are considered in 
conjunction with the frequency predictions made by the Central 
Radio Propagation Laboratory and the U.S. Army Signal Radio 
Propagation Agency. 

Frequency recommendations were prepared and 
furnished to JUSMACi for a Counter-Insurgency Field Training 
Exercise (KITTI 07). which was conducted by Thai forces early in 
1964. In the pr~ceaa of preparins ·the predictions, an o!ficor of 
the RTA Signal Department was familiarized with the te~hniques 
involved. Exercise results are being studied. to ovaluato the 
prediction effort. 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 . 

I 



(-~ 

)' 
:,j 
~· 

!: 

'· 1, 

ii 

I ' ,. 

ll 
: ~ 
.I ,. ,, 
lj 
.j 
:4 
i) 
!! 
:~ 
':l 

I* ,, 
I'' 

f'~ ,;! 

::j 
l! 
~~ 

.;1; 
. ~ 

,, 
.; 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 

I . 
I 
I 

llequbemcmt: 

Task: -
Sub-Taak 7: 

Remote Al'e& Conflict Communicationa Reeearch 

lnve1tl1atiOD of Commwdcatlone Teclmiquee and 
Devlcee (lD) 

Antenu. Terrain EUects 

Tbta eub•taak ielDtended to investigate the eflecte ol 
tel'l'ain in the immediate vicbdty of .field antennas on the pel'formuce 
of those ameanu. It is not yet active. 

' 

30 
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. . . ~ 
Requirement: R.emote Ar•a Coa.fl1ct Commu.Dicaticma Reeeuch 

" 
Taak: Inveatisatloa of Commwdcatlona Tecbaiquee and 

Device• (JD) 

Sub-Task 8: 

Tbla eub•tuk ia concerDed with the determination ol 
the e!!ect of equatorial flutter lacUna on field commwdcatloM. It is 
DOt yet active. 

L:: UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 
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Requirement: 

Task: 

Sub-Task 9: 

Remote Area Con1Uct Communications Research 

Inveattsatlon of CommUilicationa TechDiques and 
Device• (lD) 

Vertical mcidence Ionospheric Measurements 

Se, T~ak lB aDd Sub-Task: Verticallllcidence 
Ionospheric Sounding. 

3Z 
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• 
. Requlremat: .. R.eQaote Ana Coziruct Communications Research 

Task: . !Jlvutlruncm of. CoDUilUJlicatlona Teclmiquea and 
Device!__) , . . . · 

, . . Oblls,ue Incldence Ionospheric Measurements . . . .... Sub-Task 10: 

UtWziug au oblique lactdeuce aouuder, it is pla.Jmed to 
examlue typical fiel~ commwlicatlon paths ~~ determine the natUre 
and chal'&cterlatlcs of the propagation. modes . and anteana. effects, and 
the cozaaequenclea for tropical field communication•. Teclmlcal 
plamdng i8 Wlderway, and an AB:PA declslou on procurement of an 
oblique aOilllder la anticipated in the aex;t ctua~r. 

33 
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. . 
. Requirement: Remote Area ~nflict CommUDieatlona Research 

Task: Inve~sati~ of CommUD.lcatiou Tedmiqun and 
Devices • 

Sub-Tuk 11: · Technical Aasi•tance 

This aub -tuk is ea~liahecl tQ furnish teclmical advice 
and assistance aa required an~ u . qprovecl. ·.f\ft informal report has 
been Issued on. a composite radio set Ita·6A/Ol\C-87. Activity uncler 
this sub-task was at a senerally low level Clurinl the current reportlns 
period. 

34 
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• 

Requirement: 

Task: . 

. Inveptisatl~11. Development, and Evaluation of 
Communications Teclmiques and Devices 

. . Tropical Intra-Patrol Radio Communications (ZA) 

· The test and evaluation of specific items of 
· communieationa equipment, to detenmne the utility in Southeast Asia 
of these equipmeDts or of some of their specific characteristics, is 
alao within the scope of the SRI contract. 

Bench testa have been done, a brief field trial has 
been accomplished, and a test plan is in preparation for the following . 
items: 

1. Motorola.H-Zl-DCN (VHF-FM} This set is 
one of _a number of commercially available, hand-held, voice-only 
traniJcelvers using entirely transistorized circuitry. It weighs 33 
ounces complete, and radiates 1.4 watts at frequencies between Z4 
and 54 MC. 

2. PRC-35, Experimental (VHF-FM) This set 
was developed by RCA on contract to USAELR.DL as a replacement for 
the AN/PRC-6, but it has not been standardized. It is transistorized 
and has a voice capability between 30 and 70 MC at a radiated power 

. of about 1/3 watt • 

3. AN{PRC .. zs (VHF-FM) Covering a freque~cy 
rang& of -30-76 megacycles and weighing approximately 20 pounds, this 
set is beginning to replace the AN/PR.C-8, -9, and -10 in the U.S. 
Army. It radiates 1. 5 watts. Also on hand are experimental power 
amplifiers which can boost the power output of the AN/PRC-Z5 to 15 
and 35 watts. 

35 
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----------------· - .......... ... , __ __ _______ ... . 

• 

Requirement: 

Task: 

hiveatlgation, · Deve!oJmleDt, and Evaluatlon of 
CommuDicatiema Techniques and Devicea 

TrQRical Man-Pack R.a.dio Communication• (2.B) 

Diltribution has been completed for SR.I Research . 
Memorandum 3, "Field Teats on Man-Pack Radios in a Tl'opical 
·EAviroDJDent. 11 

' /-~· .. ·.)· 
~~ 
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SUB-PROJECT V 

COMBAT SURVEILLANCE .AND TARCiET ACQUISITION SYSTEMS 

• 

• 
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SUB·PROJECT V 
' . ; . . ~ 

COMBAT SURVEILLANCE AND TAROET ACQUISITION SYSTEMS 

·SUB -PROJECT OBJECTIV.ES: 

To ·c~eY.elop combat surveillance and t._rget acqulaition 
techDlq~ea, ·a-,.tems. and ~evicee which ~U enable friendly 
local forces ·in remote are~ con11ict situations to: 

a. Detect. locate and maintain surveillance of hostile 
unite, bases, stores and iupply routes. 

·. 
. b. ·Detect infiltration of borders and incipient ambu~bes 
or ~tt&cka on outpostl and~ communities. ' 

: c. Effect rendezvous of friendly ·elements with each 
other and with aupply dropf or cache;, and IJUlde friendly units 
to the location of boa tile elements. 

. . 
d. Improv~ the deiree. of mobility ~d the eft'ectiveness 

of lopatic support through better navigation and point~location 
in remote areas. 

e. Exploit the knowledge of communications techniques 
and equipment to ~ocate. n.utralize ·or dea~r0y hostile bases 
ud headquarters. 

37 
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Requirem~nt: 

Taak: 

·Sub-Taak: 

Remote Area Conflict Surveillance 
.. Reaearch. 

Phenomeno1opcal Research (lB) 

Forest Canopy Obscuration 

In QR.T-1 there waa deacl'lbed the method belns employed to 
determine canopy obscuration and the l'eaulta ll'om one teat site. 
Thta teat alta on the Kra Peninaula waa measured again durin& 
January of thla nportlng period. The first measurement was at 
the start of the principal rainy aeason (July) and this measure• 
ment was eal'ly in the dry season. The averase rainfall in 
mUUmetera at the neareat weathel' atation 60 kilometers north 
of the 1ite i1: 

Janual'y 3Z July 97 

February - 42 Ausu•t 90 

March 48 September 111 

April 81 October 253 

May 114 November 172 

June 92 December 31 

The photograph• are being analyzed and tbe results wlll be 
available lor the next Quarterly Report. 

The acquisition of fol'eat canopy photosraphy is continuina 
as pal't of the Vegetation Study (W) of Sub-Project W, TechDlcal 
Planmng uul Pl'OII'amming. Photographic data on two seographlc&lly 

38 
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_________________ ;..__ _________ - ··· .... 

• 

separated forest• of the same botanical type have been obtained 
aa h&e iJiitial data covering·another botanical type and a"rubber 
plantation. The data is in the proc'ess of evaluation and analysis . 

' 39 
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• 

Requbement: Invoatlgation, DevelopmeDt 8114 Evaluation 
of TeC:lm!Ctu•• aDd Devices' ·' ' 

I 

Abbome Infra-Red Sy&tema (1AJ.) 
. I . 

Sub-Task: R.econnaiaaance Prosram 
I 

Ac~vif:'J in the coakina fil'e detection aub-task, 
deacribed In MltDC QRT-1, ll deferred peDdins arrival ol a 
pl'opedy equipped airc:raft; The latte:r is nqt expec~ecl before 
tbe end of calendar yea:r 19/:»4. · 

.· 

41 

r·~\ 
~~ 

0 '-
1 

. 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 



I 

·' : l 
! 

. J 
:.j 
'1 
! 

.,f 
j 

: •t ., 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 

. R.equirement: 

Task: 

Sub-Task: 

Investigation, Development and Evaluation 
of Techmques and Devices 

Visual Surveillance and. Low-Liiht-Level 
Amplification (ZA!} 

Airborne Visual Surveillance 

Quarterly Report QRT-1 described the purpose o! a proposal . 
for a follow-on test o! identification capabilities in visual searching 
for individual men in the Southeast Asia en~ronment.. First, it is 
to work from the results of the April, 1963 test which delineated 
quantities such as the maximum slant ranges at identification !or 
narrow search strips and will' attempt to find out the relationship 
between search strip width, aircraft velocity, and slant range at 
identification • . Second, it is to provide a good opportunity to 
train three Thai officers in practical and proven methods of test 
and analysis by having them perform the entire program under 
guidance, since the methods were worked out last April, The Royal 
Thai Air Force has approved the participation of personnel and a . 
helicopter at Ubon. It was requested that the date of the program 
be delayed from 12 February - 15 May to 1 April - 3 July so that 
the RAND Corporation representative conducting the program could 
participate in the Rural Security Pilot Study, which is discussed 
under the Technical Planning and Prog:ra.rnrning Sub-p:rojeet. 
Ouidance for training test observers in that specific task was 
requested !rom and provided by the U.S. Army Aviation Human 
Research Unit, Fort Rucker. That unit expressed interest in 
our published work and the proposed effort and recommended 
further contact. 

4Z 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 



i 
·1 ; 
:.: 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 

Requirement: Security and Protection Equipment 

Task: Patrol and Outpost· Intrusioc Detectors 

Notification baa been received that 35 improved 
break-wire detectors with b\atructions in the Thai language 
are scheduled for deli'Very. Arrangemezta have been 
initiated to obtain the assistance of the Thai Border Patrol 
Police in an operational teat of these personnel intrusion 
detectors. 
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SUB·PROJZCT Vl 

JNl)lVJDUAL AND .SPECIAL 'PilO.TECTS 
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f 

SUB-PROJECT VI 

INDIVIDUAL AND SPECIAL PROJECTS 

SUB-PROJECT OBJECTIVE 

. Thla sub-project provide• (or centraliaed management , 
and control o£ those AOILI; efforts which becaute of aensi­
tlvity, divel'lity, or uaiqueness of apptic,t:lon are not included 
in othel' segments of the AOlLE proaram. As a consequence, 
·this sub-project covers a range of requirement areas and 
involves varying applications of research and engineering 
retources, from field inveatlgations and analyses of insurgency 
problems to the design and development ln the U. S. of 
hardware and other ltema designed to flU specific indigenous 
needs. 

While the reqai rements and tasks currently being pursued 
under this lliub-project are shown on the immediately following 
pages, it should be emphasized that lta composition is, by 
design, fiexible and subject to change . 

. ··· ··-··-·---------------
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Requirement: Miiit&rr ~·t!l' 
. ' : ~. ·.... i - .• 

·. , .. :/ · ·.-:~J-.-i>.~u~on UA) 
. . . 

Sub-Task: T'wlalid· Defoliation Teat Propam 

.. ' 

. : 
Activities 

.; •t •.• 

. The Betrchcrd Ten·TWo 'airplane modified to 
include spray distribution equipment consisting of booms with 
90 nozsle positions, air-driven pump, and 180-gallon stainless 
steel tank was delivered to Bangkok on 17 December. Static 
. .flow calibration testa with water and diesel fuel were made on 
the Beechcraft spray system from 1 - 10 January. A 20 bp 
stationary engine waa used to activate the pump system~ Flow 
testa were made in quadruplicate for a range of nozzle systems 
and pressures. The amount of dellvered spray was· measured 
from catchments in steel troughs installed Wlder each boom. 

. ~: • t , • • 

: ·Static' flow calibration testa with· 1WJple11 and 
Z,··4, ·s-T ester both cingly and ~ -mixtures with dieael.fuel 

; ·at ratioJ of 1:1 and 1:2 were mac:le at the Hua HiD Airport 
· '(,peratlo~d hoadquarters from 13 . J~uary to 30 JanuarY• Flight 
.. callbr~on. testa tC? ~eter~e ef~ectiv~ awa~.width, ··apray 
. ·depositi~.n rates,· and pattern and droplet size characte:riatica 

of difiael '!uel and .va:ioila cheniical solutions were made at the 
Hua Jun lo~ation. Prellmbiary :rught teats wez:e C:ond~cted on 
a single ·oas~·west grid line using oU-senaitl~ 4ye .cards at 
10·1~. intervals on a . 400 !oot line to determine swath width and 

. . droplet patt~rna. from .cllesel fuel sprays. An '8nlarged calibration 
· grid.waa eit.bib~ed at ~e Hua Hln Airport on 13 • 15 ·--ebl'Uary 
~ eecu_i-'e data. from inwir::d ilighte on 8 radiating grid lines o£ 

· · .~0 loo(~ngth. Deposit .. rates .were· .. ii~e1'mined by a colorimetric 
Uchniq\ie from clieael oil' op~y aolu~em ccmta1Dina o. 1 ~ DuPont 

. oU red dye. White l(iom~Jto~8: card·· Were used in COnjWlCtion 
with 6 X 6 inch aluminuJb ')late& at each· statiott i'nterval for visual 
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Static calibration of Beechcraft boom delivery rates, using 
stationary engine attached to air-driven pump and metal 
troughs below booms. 

Detail of troughs and catchment basins used in static boom 
delivery now-rate calibration, with various noz:de eonfiauratlona, 
spray pressures and soluents or chemicals. 
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Calibration grid lines with 6 x 6 plates and c:bromekote c&rds 
used to measure spray deposit at 10 Coot 'intervals on 500 -loot 
profile. 

AlumJnum p1ate and chromekote card wlth ·spray deposit. 
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check of spray deposit. The primary objec~ve of the night 
calibration teats was to evaluate no:r.zle con.fjgu~atiou which 
would r'ault in ·a uniform spray depoflit '-ove= ·a tmown awatn 
width. . ' ... . . . . 

. ·· 
... .. .. :-':.:>>>··. Calll;t.rati~~·~~ fiight te~ts ~ver been. ma·ae o~:,~ 

ad~ti~~al;."grid . area e&tabli;shed OJl thc · Pranb~ri .Wlituy 
· R~ie~ya;ttoit to determin-e :swath ~clth and spray deposit 
.characteri8tics of "pu:rple'' and other chemicals included in 
the 4tvalu•tlon testa. DepPeit patterns are measured color-

. ~m.etrlcally with a Bausch:• Lo~ Model ao. apectrophoton;J,ater 
us~g a wet-plate acetone ... wash technique with -DuPont oil red 
dye or other suitable dye incorpo'rated in the spray solution. 

. . 

Meteorologt.cal conditioJl& at flight altitude of 
50 !eet are obtained !rom instruments on a portable telescoping 
steel tower erected at the gdd location. Wind direction and 
velocity to the nearest 0. 1 ·mph are obtained on a Model L 
Belfort anemometer with a supPlemental vernier velocitY 
indicator calibrated to read velocities up to 10 mph. The Wind 
direction and velocity tra.nemitters are mounted at the top of 
the so foot tower; readings" are taken prior to and at the time 
of each fllght teat on a contole powered by a portable electric 
generator. Inversion con&ijtions are determined by means of 
temperature reacijnga taken on two maximum-minimum 
thermometers at around level and SO !oot height, respectively. 
Temperatures are read immediately after each test. 

· · ··. . Prepa1'atl~n· of .th~ teat sit~ !or-trea~ont · 
applications \va,s cpntlnued .. dUZ.ln.~the . re~rtfng period. 
Treatm~nit ·pl~ta 300 I X 1500'· wye marked o'i! on the small 
teat· site t.ot&iing 3, 500 rai oi.'.J:!;!IOO acres. Lanes op. thi~ 
site bad been. prepared dur~ .. :tl:ie previous qua~l"· A sagle 
swath of '~rple" was spraye:cl~on 19 Febnary throughout the ~ 

. ·.. . . ·•· .. •( ;. . 
lengtb of th,·small test site ~r:~~.erve aa a reference grid line 
for ,treatment plot locations. ~~:~,tho'-l~atlon "~& obtained .t'rom 
offid.als of. the Prilnbu~i· IJ4lj.t&~·y lte··~~~~--~-~~ ~pJOeme 
Command Headqu.arters for .U:tenai.on o! the small test site iuul 
relocatioa. of the large test site providing fo:r a total treatment 
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Portable telescoping tower used for securina Meteorolopcal 
data at 50 feet height. 

... :---..;· 
. ~ - ...• · ... 

- .. ....w.·. ·..: 
0 ·J 

-~, 

. .. 
Wind dirc<:tion and velocity indicator console with supplemental 
meter registering winds at 0-lO MPH at 50 feet height. 
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: . . 

area of 5, 000 rai (Z, 000 acres) and 3, 500 rai (1, 400 acres), 
respectively. Lane clearing operations were reactivated in 
March following surveys in the extenalon of the small teat 
dte; and in the reJ.ocateci large test site to determina suitable 
la.."le loeat1.ons, 

0 

, , Vegetational study plots. ·~ch 1.0 X 40 meten' 
in siz~, were' established at 6 locations. in the small test •!te. 

' ~ C:omplete census of woody vegetatl= .and proB.le drawings 
were ~ade at each location' to characterize t'b8 vegetation~ 

· P,liotogl-aphie ata~oa.s we~e established at IZ. loe.~ons b;l the 
. small. test site at which ·one vertical ~d 4 horizontal phbtographs 
. were taken tQ evaluate vertical and horizontal Vislb!Uty and. 
vegetation cover. 

Additional vegetation inventory plots will be 
established in the extension of the small test site and in the 
relocated area after treatment plot locations have been 
established. 

A photographic technique was developed for 
evaluation of changes in horizontal and vertical visibility 
caused by defoliation treatments. Six photographic stations 
will be established in each treabnent plot prior to treatment. 
At each location, one vertica,l ~ 4 borizoutal photographs will 
be taken with a Nikon F· c~t.riui~li 'eq~pPed with a Z8 mm, wid..,;. 
angle lena prior to tr~atrnent and at standard intervals sub- · 
sequent to treatment. Percentage change in foliation ciuEl t~ 
treatment will be determined·by, p~otoelectrlc meter scanning 
of negatives subjected to st~4rdfzed contrast development 
procedures. Corolla~y oboemtiona' of defoliation will be made 
on tree species in vegetational trariSe::tG .t.t eat:h photogr&i»h~c 
stations. 

Teat Results 

Repreaen~tl''~ dt,til ~tah.M. in ctatic flow te~ts 
with various nozzle o~flc·e~,, ·:m:~.l ,. atld pressur9s are glven 

~ ,• 
4. ., 
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Calibration flight of Beecbcraft to determine spray deposition 
pattern with ZO inboard nozzle• per boom. 

r--~ . -~ · -. ------·--:- -
I ::~;;~::• 
i . \-. 
I· . . I· 

_,. --·-------·-- ----·-

-
.·,... . ~ . ~ ···. '; 

.. '!\\ .,..:·,;, \1.: • , ,' ..... :_w~~.~· ' . . . r 
~-·.\;:·· .. .. 

.. ;.\ .. . :, .. ,., . 
.. ~ . -~ ·~ .. : ..... . ,. , ' ... .. 

··' t 

Calibration flight on grid at Hua Hin Airport • . Note 50-foot 
telescoping meteorological tower to determine wind_ conditione 
at height of spray release. 
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in Table 1. Flow rate data are expressed in gallons per minute 
for a boom system consisting of a total of 40 nozzles (20 per 
boom). 

These data car. be converted to gallons per acre 
by the following formulas~ 

Acres per minute = 2 x swath width (ft) x airplane speed in mph · 
1,000 

Oala per acre 1:1 sals per minute 
acres per miliute 

Thus, for example, assuming a swath width of 100 feet and a 
speed of 115 mph (100 knots), the number of acres sprayed per 
minute would be Z3. o. A flow rate of 76.8 gah/mia. such as 
for the mixture of 1:1 Z, 4, 5-T diesel at 40 psi would be 3. 3 
gala/acre. The range of nozzle configurations for the data 
indicated ehow a range of flow delivery from 0.48 gals/acre 
(11. 0 gala/min. for water with D6 • 25 nozzles at 20 psi) to 
4. 2 gals/acre (97. 4 gala/min. !o:r dieeel fuel with DlO - 56 
nozzles at 40 psi). Deliveries in exceaa of 4. Z gals/acre can 
be obtained by increasing the number of nozzles o:r by double 
applications. 

General conclusions drawn from the data on 
delivery flow rates are: 

a. .now :rates of diesel fuel are greater 
than those of water. 

b. Flow rat'.•ll of 11puzopb; 11
1 a -fi.uld. wi~ 

. _1Jp<aci£ic density CJ! 10.8 11:.-B/inl ,i~ ~PPA".eci"ably .. lesiJ dWn _that of 
· die•~ fuel wit::!l a density o£ 7. :- Ua: /gal- ... · · · · .. · 

....... - - ~ · . 
. . : \ , ... 
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(1) DATA BASED ON 07-56 NOZZJ.:,ES 

TABLE 1. FLOW UTES (OALS/NJN) FOR. BOOM 
SYSTEM WITH 40 NOZZLES FOil V AIUOUS NOZZLES 
AND PB.ESSUU:S. BASED ON STATIC J'LOW' TESTS 
lnTHBEECHCRAFTSYSTEM 

'\ 

IPl\AY NOZZLE TYPE 
SOLUTION PSI D6-25 06-56 DB-as 1)8·56 Dl0-56 

WATU. 
zo ll.O · 16.4 ·IS. 'I 64.4 
so 13.7 20.4 61.1 '16.6 
40 15.4 23.'7 '1'7.1 92.2 

DD:&EL (1) 
I'UBL 20 ·42.0 

30 52.0 81.5 
40 60.S 9'7.4 

PURPLZ 
30 16.5 33.-& 51.& 65.3 
40 18.4 38~3 61.0 ''·' 

PUltPU:/ 
DJESBJ., 20 12.3 11.4 ·46. 6 
1:1 MIX 30 15.8 Zl.l 58.& 

-&0 16.9 23.0 : 68.8 

PU&PLZ/ 
DII'.8BL 20 30.5 47.1 
l:Z MDC 30 36.1 56··· 

40 -&2.8 

2,4,5-T/ 
DIZSJ:L 20 13.8 30.0 17.2 ..... : 59.4 
1:1 MIX 30 15.5 : 34.0 zo.o 54.2 68.S 

40 17.9 ~9~5 21.9 6Z.1 76.8 

2.,4, S•T/ 
DIF.SJ:L 20 ·u.4 16.6 45~9 
1:2 MIX 30 15.1 20.0 56.8 

40 18.7 22.7 67.3 
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e. Flow r&tes of mixtures of 
''purple" or Z, 4, 5-T ester inr-~ti~s of 1: l or l:Z 
with diesel fuel do not differ significantly from' that 
of diesel fuel. 

Preliminary spJ"ay deposit pattema 
obtained by the oil sensitive dye card tecbaique on 
a single 400 foot grid line at the Hua HiA Airport, · 
using diesel !uel spray, indicated that boom con­
figurations with DOZ&lea equally spaced for the length 
of the booms (wing span of SZ feet) produced a swath 
width in exceu of 150 feet with a distinct bimodal 
pattern at flight altitudes of SO to 75 feet. A total 
of 69 flight runs were made in a 6-day period using 
this techDique. · 

A more comprebeD.Sive analysis of 
apray depasit patterns was made with the wet-plaN 
method and !Uomekote card teclmique on a grid with 
8 grid linea permitting inwind flight runs from any 
direction. Effort in this phase o£ the c~ibration 
studies was directed toward modification of the boom 
and nozzle configuration. to secure uniform spray . . 
deposit rates over a tentative swath width of 100 to 
150 feet. Bimodal deposit patterns appear.,d to be 
influenced by the Z-engine configuration of the plane 
with a gap in nozzle placemcmt corresponding to the 
fuselage and by the distinct wing-tip vortlcal action 
noted when nozzles were positioned to the wing tip. 
Restriction of n~z:r:lea to inboard positions behind the 
engine nacelles restricted the vortical deposit pattern 
and tended to give a more restricted swath width but 

.. 

the depnPit patte:aon maintained a ·distinct bimodal a.sp~oSc~; 

· Trials conducted"with flaps down at 10°, 
15°, and 30° showed a tendency to minimize the bimodal 
deposit curve. Pertinent data from 46 teet flights with 
various no-.r.zla and boom con!igu.ra.tione are·preaented 
in Tabla Z. 
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"'Tl TABLE 2. SPRAY DEPOSI'.f CHARACTERlSTICS OF VARIOUS NOZZLE AND BOOM ""Tl 

m CONFIGURATIONS TESTED IN FLIOHT CALIBllA TIONS BY COLORIMETRIC- m 
0 WET PLATE METHOD USING DIESEL FUEL AND DUPONT OU.. RED DYE. 0 

c .ALL TESTS AT 40 PSI c 
en (/) 

0 0 
CD Noszle · llaase of ~acter CD 
"0 ."0 
Ql No. of Swath Spray of ' Ql 
~ 

No Desreoa l'ligbt Wield\ Depoait Deposit ~ 
3 3 
CD Size Boom Spacing Poei~OD Flap Teets (Ft.) (Gala/Aere) PatterD CD 
::J ::J ...... ...... 
0 0 - -en (/) ...... ...... 
Ql 06-56 zo lZ" Hol'b. 0 4 105-175 Z.4 - 0 •. 5 BIMODAL Ql ...... ...... 
CD CD 

0 Dl0-56 ·~ JZ" Vert. 0 z 90-100 1.1 • D. 3 ·p. BIMODAL 0 
Ql Ql 
VI VI 
CD 

010-56 zo . , .. Von. 0 ] 140 -no 3.~- 0.7 BIMODAL CD 
z z 
0 9 
"'Tl D10-S6 zo lZ" Horia. 0 4 lZS-175 4. l - 0;.:1 ··· . Jm.l~AL .,., 

I I 
1\.) 1\.) 
0 010-S& 10 IZ" Horia. 0 · 6 ' 95-140 3. 6 ,;·1. 7 . :. VARIABLE 0 
....>. ....>. 

01 10 Jz.i• Yen. c.n 
I I 

0 0 
(J) , .. Horiz. 0 9 110-170 4. 3 - . 1. 3 . BIMODAL 

· (J) 
(J) Dl0-56 zo (J) 
1\.) .. 1\.) 
1\.) N 

0 Dl0-56 15 '" Ho:ri&. 0 4 90-160 z. 7 - 0~ 7 .BW9J)AL 0 
0 - 0 
() 

Dl0-56 . 6" Horiz. 10 5 100-130 3.8 - 1.0 BIMODAL 0 

z zo z 
9 0 

0 010-56 zo 6" Horia. 15 5 100-110 4.:!. - 1. 7 ZOIS 0 
0 NOT BIMODAL 0 
01 01 
...... ~ 
...... 

Dl0.:56 , .. Horiz. 30 z· 125-140 3. 1 - 1. 3 BJMODAL ~ 
(!) zo <0 
0) v:> 
(J) 

90-"130 
(J) 

()) 07 .. 56 zo , .. Horis. 10 z. 1.3-0.3 lofZ ()) 

0 NOT BIMODAL 0 
Ql Ql ...... ...... 
CD CD 

0 0 
(j) : (j) ...._ --O · . . . • 0 
1\.) • . N ...._ . . . . ; --1\.) N 
0 , o 
....>. . ... , _,.. 
01 ' 01 
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Results from flight caUbration testa using 
diesel !uel sprays indicate that: 

a. Horizontally positioned nozzles 
give droplets of larger mass median diameter than 
similar vertically positioned nozzles. 

b. Restriction of nozzles to the 
inboard half of the boom with 20 horh:ontally-poaitioned 
nozzles at 6 lnch spacings produces a well defined swath 
of less than 150 feet but with a distinct bimodal deposit 
pattern. 

.c. Use of 10 to 15° flaps during spray 
application minimizes the bimodal aspect of spray deposit 
and gives a aui'table deposition pattern within a swath width 
of 100 to lZO feet. 

Flight calibration testa with "purple", 
totaling 28 as of 15 March, indicate that the spray deposit 
patte1'n& are 'slightly narrower in swath width and that 
droplets are of larger mass median diameter. The use of 
flaps gives a desirable deposition pattern. 

Plans 

Full scale treatment applications will be 
made on repllcate 10-acre plots in both the small and large 
test site areas at the Pranburl Military lleservation. Bl .. 
monthly applications will be made of basic rates of purple 
and Z, 4, 5-T eater, ln coordination with specific rate and 
volume applications of 8 basic defoliants, desicca:zits, and 
herbicides. During the initial phase& of treatment, 
calibration !lights of all types of spray solutions will be 
made over a standard grid Une to determine deposit ra~a 
under identical conditions as treatment. Deposit rates will 
be determined colorimetrically uaing either oil or water 
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•oluble clye iD the chemical aolutloo. Meteo:rological 
coDdltlonl clurin& the period. of ireatment wtU be 
meuured at t:he teat 1ite ud grid locatloD. 

sz 
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.-------------------------- .. - ·····-··"·····-·-- --· 

Requirement: 

Task: 

Sub·Taak: 

Psychological Warfare 

Psycbolosical War!_!re Equipment (ZA) 

Audio· Visual Mobile Unit 

MRDC ia awaiting ARPA action in CONUS on 
recommended improvements baaed upon field teat of the 
Willys Audio· Visual Mobile Units. 
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SUB-PilO.JECT VD 

TECHNICAL PLANNINO AND PllOGll.AUMlNO 
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SUB-PROJECT VU 

TECHNICAL PLANNING AND PR.OOR.AMMINO 

SUB-PROJECT OBJECTIVE 

This sub-project provides for operations research in 
the identification of requirement• for new or improved 
counterinsurgency weapons and equipment, Through data 
acquisition, analyais, and the application of lnter-diacipliaary 
scientific techniques to the analysis of military and related 
civil problema, this sub-project points the way to new ideas 
and requi:remente, helps eatabliab priorities, and belpa lntepate 
AR.PA1a counterinsurgency RDT•E effort, 
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R.equll'emeat: 

Task: 

Sub-Ta1k: 

• 

·Data CoUect:loD and Aaalyati - Eavil'onmeatal 

Phpical·l:avi I'ODmeat .Methoclolosy (!,AI) 

W'atel' llea0\U'c81 

No lul'ther activity cluriag the repol'tlng period . 
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Vegetation Team in operation. Conducting a Fl~ristic . 
. composition "and st:-ucturo of forest s:ta . .,ds; ·,· ... . .... . . .., 

. - . 

Soil Engineers condue~ing soil sampleR 'on site !or use 
in Vegetation Studic~ and c_ollection of soH data for M~RS. 
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Requbement: 

Talk: 

Data Collectlon&Dd Azlalysis -
EnvirODmental 

Veset&tlon Stuc!y (W) · 

Thus far, 86 O.Oristlc compoaitiOD profile plOtll have 
been completed to atudat in ldatifying vegetatlOD iD Tluiiland. At 
the ·~time, ·cazaopy obaCUl'atlcm a:D.cltorwud vlalbWty meaeure­
mentl of value to reaearch in aurveillance probleme, 8Dd soU 
aam~1 releV'Ut to M.RDC mobiUty reaeuch, are alao taken. · 
Apprmdmately ZOO canopy IIUI&surementa, )90 forward vialbility 
~aanremant8, and 130 soU samples have bean ·recorded by .field 
re1earch teams. Plate• 1 and Z show a vegetation team in the field. 
A team. uaually conaiatl of a taxonomiat, botanlat, foreater, plant 
collector, and aoll enpneer. · 

Plate 3 ahows forest composition. The test plots a.re 
laid out lA blocka 10 meter& by 40 meters. Tbe data collected is shown 
ln Plate& 4 aDd 5. From these data, leaf vohune, wood volume, tree 
spacing and denalty, brancJ;lgrowth, heights, physical forest structure, 
ancl other mea&ul'emeDts are obtabled. Plate 6 ahowa aolla data taken 
from a teat plot. 

Data ue being collected on every forest type in 
Tbaflsnd aad. aaaoclatecl UDdergi'OWth. Alter collection. is complete, 
an analyeis is made and a ~tten d.eacrlptlon pl'epB:ftd. Sample 
data sheets al'e attached Ill Appadix A for .Ulustratlve purpoaea, 
Tbeae data aheeta can be moCWled at any time to include pal'tlcular 
environmental data requirecl for other MllDC tasks and aub-ta.eka. 

While the vegetation surveys are in progre88, notes 
are made on edible ancl poiilcmous plants for tnduaion in a jungle 
survival haDd.boak for the Royal '1'hal Army •. The bulc outlille of 
the bookie drawn f1'om the Armecl Forces .Field Manuals, with 
additiDlta coverlllg such aubjecte •• the nutritional food value and 
frequency of occurrence of edible forest plaDta. 
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Requirement: 

Task: 

Data Collection and Analysis..Sociologieal 

Studies of Nol'theaa·t Thailand (ICl) 

The Directory o! The Social Science ln ThailBDd 
waa published in collaboration with Chulalongkorn Univel'8lty 
and distributed to iD.tereated parties during the reporting period. 
Work contilwee on the bibUography o! uncatalogued and generally 
UDknown reports and'papers dealiDg with Thailand which are 
relevant to MR.DC research activity. 
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RAC ELEMENT OF MRDC 

. ~AC is developing .a. concept of confiict (such as might 
come about in ~d il Communist-inspired insurgency 
d~v~lqps) as an ~asential part of ita task to accompiish 
operations research inlogi1tlcs, mobility and grO\Uld 
operations. under Sub-Project In; in addition the ~oclel 
concept is intended to provide all projectS in MRDC .with a 
common base or statement of potential confficts that can be 
used or elaborated upon as the requirements for each study 
dictate. 

During the reporting period a first draft of the concept 
was completed, briefed and circulated internally within the 
OSO I ARPA RlcD Field UDit for critical comment. A second 
dra£t is scheduled for completion in April. This draft will 
be briefed to a wider US /Thai audience for comment on 
April 9 and will be submitted to a large number of people for 
detailed review before formal publication. The Northeast 
portion of Thailand waa chosen as the setting for the 
situations and three examples of insurgency campaigns at 
varyillg levels of intensity have been developed. 

The procedures used for situation development may have 
application in studies by other organizations within TbaUand 
or ln other areas of the world. Theae possibilities will be 
tested, both as to the adequacy of the procedure itself and the 
validity of the basic parameters already developed. 
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RAND ELEMENT OF MRDC 

RAND eflol't during the zoepontng period was 
devoted primarily to eontiDUation ol th~ ail"1leld. data allalyais 
and el&sailieation wozok diacuued in Sub-Project IU and 
participatioA iA the plamUDg ud coAduct of tbe villaae security 
pUot study cleecribed uder Sub-Project VU, Plana wezoe also 
laid .for eaaducting the aecoDd airborne viaual au:rveilla.Dce 
experiment aa outlined undezo Sub-Project V, during the next 
quiu'tezo. 

A profesaiODal economllt was pzoovided for 30 
days, at the request of JUS.MAO, to participate in a military 
cost &Dalyals exercise. 
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R.egulrement: Data Coliection ud AD.alysia 

Task: Villase SecuritY Pilot Study 

This task was e1tablished during the reporting 
period. It ia an attempt to explore ways and me.ans to collect 
data of value for plannmg the security of villages irl' remote 
rural area a. Experience in Vietnam. baa shown the severe 
handicaps imposed when village atudies are attempted while 
the coDflict b m progress, aDd also the difficulty of plamdng 
security measure• for· p_eop~. ~llages, aad locations about 
which very few facts are lulowl1·. It was decided, therefore, 
that it would be wt'se to address the basic element• of the 
village security problem in Thailand now, in the event that 
actual village security programs were needed at some fut\uoe 
date. It allo appeared to the M.RDC staff, on the basis of 
casual observation, that the villages in Thailand bad c ertain 
special cbaracteriatica, some of which might have an affect 
on security pJ..umlng. 

This pUot study :la aimed primal'ily at determining 
a methodology for acquiring uaefu.l data for villaae security 
purposes. As a first step, emphasis has been placed on the 
physical characteristics of rural villages which might be 
relevant to village security. For example: location, size, 
population density, external aad. internal village confiprationa, 
available utural resources (water, timber, bamboo, rock), 
man-made facilities, arable land, food storage, and food export/ 
import: ratios. A aeries of queatioDJI has been p:repa:red to 
elicit inlorm.atlon on theae matters. 
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The. questions are asked at five levels: central 
govenunent, province, district, commune, and the viU.ge 
itself. This ia done to determine how far one must gn in order 
to obtain useful data and to identify the optimal corubina.t:l.on of 
data aourcea, i.e., that combination which gives maximum 
esaential information for the least effort. · 

Most of the field work for the pilot study was 
accomplished at the close of the reporting period. Two sample 
areas were selected in Udorn Province, 100 square miles and 
lS aqua~e miles in size, respectively. Both lie we"at of the 
province capital of Udorn. They were selected on the basis of 
map studies and our general familiarity with northeast TbaiJand. 
About SO villages are involved. Following completion of the 
research and analysis of the data, a report will be published. 
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• . ~EARCH AND EXPLOI\ATOllY DEVELOPMENT 
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SUB-PROJECT Vm 

RESEARCH AND EXPLORATORY DEVELOPMENT 

SUB-PROJECT OBJECTIVE 

To initiate, or conduct in support o£ one or more of the 
other AOILE projects, technical feasibility studies, research 
or exploratory development to fulfill those requirements which 
necessitate preliminary lnve.stigation to either establish the 
state-of-the-art or to explore the means of exte~ding the state­
of-~e-art. EUorts of this nature are undertaken within Sub­
Project vni to obtain sufficient data to determine whether or 
not a development program oriented toward the achievement 
of a apecifi.c end item should be undertaken. This sub-project 
also encompasses takes complementary to other AOU..E sub­
project objectives which are not within the scope of their 
primary programs. 
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Requirement: Clothins and Equipment 

Task: Improved Individual Combat Equipment (lA) 
• I 

Sub·Taak: Individual Combat Clothing and Equipment 

Clothing teclmiciana from the US Army Natick 
Laboratories are due to return to Thailand in May 1964 to continue 
deatp work on Individual Combat Clothing and Equipment !or the 
lloy&l Thai Armed ~orcea. · 

. Various prototype items of clothing and equipment, 
deaiped by NatiCk technicians and fabricated by the llTA Boot 

' and Clotbiq Factory during the last quarter of 196.3, have been 
worn and uaed by soldiers from ATA Special Forces Urdta and 
lat Division QM Company for several months~ Data and Wormation 
concerning the serviceability and utiUty o! these items will be 
obtained by MllOC and Natick personnel. The design of the 

· prototype it~a will be modified where neceasa:ry to correct 
reported deficiencies·. ,Test items: ~f modified design in sufficent 
numbers \to conduct a v*Jid"£ie1d evaluation will be fabricated at 
the RT A Clothing and Boot Factory under supervision of Natick 
teclmicians. Extensive field testa will follow. · . . . . 

.· .: 
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Requirement: 

Task: -
Sub-Taalc 

Rations 

Combat Rations 

MR.DC Evaluation of the CDTC-V Ranger 
Ration (A) 

A limited evaluation of the CDTC-V Ilanger llation 
waa conducted in January 1964. The VN ration was fabricated for 
CDTC-V by the U.S. Army, Natick-Laboratories, using u.s. and 
VN dehydl'ated foods. The purpose of the preliminary MR.DC 
evaluation was to determine what chanses should be made in the 
VN l'ation in order to make a shnilar combat ration suitable for 
Thai troops. The evaluation conalated of having two R.TA soldiers 
aubaiat for three days on the VN ration, collsuming two days of 
Type 1 and one day of Type 2. rations. In addition, one Type I ration 
(three me ala) was sampled by a number of 1\ TA OM and MRDC 
officers. · 

Generally apealdng, the soldiers liked the VN Ranger 
ration and seemed to accept the dehydrated foods, preferring them 

· to the present RTA canned combat ration. Some specific comments 
were: 

a. The rice was acceptable: however, test 
subjects did not like the milk mixed with the rice in the Type Z 
ration. Also the Type 2 ration did not provide enough rice. 

b. Vegetable and meat bars were acceptable, 
but a wider variety of both should be offered. 

c. Peanuts and sesame seeds were not 
acceptable. 

d. Coffee and lemon powder were acceptable; 
tea was not. More coffee would be desirable. 

64 

..__ _____________________ .... ·-- -- -·- ·- .. ·- · -- - ·- · . 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 



,' 

. ' .. 

. ! ,, ., 
. ) 

' \ :, 

_! 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 

. . e. P~pper slices w~re acceptable • 

f. M~re au,ar w~ld be deairab1e. 

··g. ·A bot~ curry powder and~ 2!!_ . 
powder (clehyclr~ted fi~h sauce) would be desirable in a Thai ration. 

h. ~ .P~ckaglna system was acceptable; 
however, a more· compact package would be desirable, 

i, The Type I rati011 was adequate for 
quau.tltyJ the Type Z ration wa:• not adequate. 

As a consequence of this teat, ARPA baa been 
nquested to contact the Natick Laboratories to fabricate 1000 
ration• (3000 meals) for MRDC evaluation. The following menus 
were propoeecl. 

pork and shrimp) 

a. Breakfast (3 menus) 

(1) lUce 

(2) Meat bar (one-third ea~h of u sh, 

(3) Coffee 
\ 

(4) Sugar, cubes 

' b. ~ (4 memis) 

(1) lUce 

(2) · Meat 

· ... . . 

. ' .. ~ 
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•. 

(3) Vegetable bar (any of the following, 
with as much variety as possible: cabbage, lettuce, spinach, 
Chinese mustard, collards, celery, or parsley.) 

(4) Nam Pla powder --
(5) Hot pepper powder or slices 

(6) Garlic powder 

(7) Lemon powder 

(8) Salt 

(9) Sugar, cubes 

c. Dinner (4 menus) 

(l) Rice 

(~) Meat bar (same as lunch) 

(3) Vegetable bar (same as lunch) 

(4) !!!:!!!, ~powder 

(S) Hot Thai curry powder 

The following recommendations were made 
concerning the prop.oaed M_IU>C teat rations: 

a. Food items be packaged in polyethelene 
bags similar to those used in the CDTC-V ration. 

b. One ration (3 meals) should weigh not 
more than 2 l/2 pounds and ahould not be larger ln bulk than the 
CDTC-V ration, and preferably-smaller • 

3500 calories. 
c. One ration aboul.d contain approximately 
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. 

d. Food items ehould welah approximately 
the following (~y pro.ce~aed weight): 

• . · . 

(1) Rice packet 300 grama 

(Z) Vegetable bars ZO ·grama 

(3) Meat bars 50 gram• 

(4) Coffee 5 grams 

(5) Lemon powder 5 grams 

(6) . Salt 4 grams 

• (7) ~plapowder 5 grams 

*(8) Thai curry powder 5 grams 

(9) Pepper slices or powder 5 grams 

(10) . Sugar cubes 10 grams 

e. Instructions for food preparation should 
be written in Thai on each food item. · Each menu (packet) should 
be identified as breakfast, lunch, or dinner, along with the type 
meat and vegetable bar it contains. The mix of the various meat 
and vegetable bars of the menus shwlcl be in equal proportions. 
It is not knowD. at this time which meat and vegetable bars should 
be in a particular menu. 

• 
f. All items, except those indicated by an 

asterisk should be provided from U.S. eourees. ARPA Field 
Unit, Bangkok, can forward the .!!!!!!..Pla and curry powder (or 
any of the other items, U required) to the Natick Labs when 
notified of the ~ount and typea required. 
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ARPA has been requested ~ arr~ge for a qualified 
food technician to come to Thailand during the .test period in order 
to as list in evaluating the results of the teat, as well as to recommend 
the composition of an operational ration. Should the RTA decide to 
adopt combat rations, the tecbnidan could further advise Thai 
authorities on equipment, plant, and materi8ls required to produce 
a Thai ration. 
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Th& CDTC-V ution is relatively, light-weight (Z pounds 
9 ounces} and fairly comp<Lct when compared to the current 
canned RTA ration (4-1/Z pounds). Contains are dehydrated 
ri~e, vegetables (cabbage, spinch), meat (shrimp, fish, pork) 
condiments, (red pepper slices, garlic powder, salt), 
beverages (lemon drink, cof!ee, tea) and sugar cubes . 

I' • ., 
These rations have a l~ng shelf life and can be produced 
from local produce • 

J/ :~ 
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A 10 ounce bag of dehydrated pre~cooked rice ia a part 
of each meal. The rice ia prepared by mixing one half canteen 

·cup of hot water with the rice in its plastic contalne r. The 
rice is ready to eat within 10 to lS minutes. Thai soldiers 
liked the ·rice and pre!erred it to the canned rice uaed in 
the present RTA combat ration. 

. ' 
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Requirement: 

Task: 

Sub-Task: 

Rations 

Combat R.atiou 

Food Packet, IDdiseDO\as, Combat 
Supplement Evaluation 

.Az1 evaluation of the Food Packet, .Incligen<Na, 
Combat SupplemeDt waa conductecl in December 1963. The 
folJ.ow1Dc back1round information ls pertlll.eut. The Food 

.Packet, Indigenous Combat Supplement is being considered 
by the u.s. Army as a ration supplemeDt whic~ could be . 
provided by U.S. Forces to Thai and other per&oiLilelin 

· specialized combat operatlona. The ration was developed on 
the baals of existing technology by aelecd.Dg simple components 
from. U.s. military rations that-were thougbt to have a 1oocl 
probability of being acceptable to people from different food 
cultures. T)le 9th Lopstical Command-located in Korat, 
Thallaild, acting wr USARYlS, .requested MIU)C, as the R&D 
agency of the Royal Thai Armed Forces, to co~ct this · 
evaluation as a part of the MlU>C combat ration task. 

The purposes of the evaluation were: 

1. To determine the euitability of the 
_food packet for uae by· Thai forces when conducting combat 
operaticns. The evaluatloo determined spoilage, auitahillty 
of cache feature, du.rabUity ot bandoleers and individual packets 
during operations, and euitabiUty for air drop. 

2. To determine the accept~ility o! 
food components to Thai peraoDDel. 

3. To obtain information on the manner of 
ita use as a supplement to other fooda, either provided or found 
ln nature. when conduetma .. c:ombat operatloD.a ln. Thailand. 
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4. To obtain information and data upon which 
to base improvements of components and packaging techniques of 
this or similar combat rations for use by Thai personnel. 

The evaluation concluded that: . 

1. The ration, in ita present form, is not 
entirely acceptable as a ration eup~leme.nt for Thai personnel 
conducting combat operations. UnHl a mo're ·suitable ration is 
developed, this ration could be used as a supplement for short 
perioda. provided that additional hot pepper and fisp sauce powder 
were available. The RTA QM Subsistance Branch can supply both 
of these ingredients. 

Z. ·The plastic case is adequate as a container 
for the food packets: however, it would appear that all rations 
~ould not have to be packed in the e~eneive plastic :case. Depend· 
ing upon the tactical requirement, a percentage. of ratione could 
be packed in cheaper, waterproOf· cardbo~rd cases, using the plastic 
cases only when rations are to be stored bi. a cache. The plastic 
case is suitable for air drop, but hon.aycomb should be used to 
protect cases that are free d1·opped. 

3. The bandoleers are sturdy and are very 
ef!ective as a carrier mr the ration packets • . ·The bandoleers can 
be conveniently carried by a soldie.r in a ~ariety of ways which 
will save valuable apace in an already overcrowded combat pack. 
The size and weight of the ration packets are particularly desirable. 

4. The !ollQWing food iteins are not entirely 
acceptable to the Thai palate and ehould.be removed from the ration 
in order to make room !or more acceptable items: 

a. · Ct.eese bar 

h. Tea 

c. Onion powder 
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.. 

cl, Oarllc powder 

e. Sweet bare 

5. The· followinJ items 1hould be added to a 
portion of the food packete.. · 

a. Small pack of cisarettes and matches 

b. A variety of ccnnpreased vegetable bars 

c. SuJar cubes 

d. Powdered !!!!!.Pl! (fish sauce) 

e. Hot Thai curry powder 

6. The followlns items should be chansed aa 
lnd.icatecl: 

a. . Dehydr.ated red pepper bar or powdered 
red pepper (very hot) should replace the relatively rnild red pepper 
powder. · 

b. More coUee powder ehould be added to 
each packet containing coffee, 

c, A variety of meat should be offered. 

7. The· ration packet is ~tended to supplement 
basic .food ltema, eitht!l!r provided locally or found in nature, Basic 
food items (rice. vesetablea, etc.) cannot always be fwnd in 
auHir.ient quantities in nature or locally in remote areas of Thailand 
to sustain even small numbers of troops. The ration supplement. 

· becaua.e of ita concentrated nature, could. be used aa a sole food 
. source ·.by Thai . troops. !or oDly ·a few daye ud still have the troops 
maintain their combat ef!ectiveneas. Provieion should therefore be 
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made to 1upply troop• wtth basic food 1tuf£a, 1uch as dehydrated 
rice, in those instances where basic (OQds are not available in the 
area of operatione. Two varieties of dehydrated pre-cooked rice 
which is ready to eat within 15. to. 20 minutes after cold water ia 
added will a oon be evaluated by MJU)C for use in a Thai combat 
ration. Dehydration reduce,. the weiaht as well as the bulk of the 
rice. Another advantage is that ~e rice i~ pre-cocked, 
eliminating the neceuity for elaborate coo~g preparations. 

·' . . 
1. A ration of this type should be fed to Thai . \ 

troopa during training so they c:an learn to prepare the food and 
acqui:re a taste for some of the food item• ... hich are strange to them. 

. . 
As a result of the t~it, the following recommendations 

were made: 

1. Tbp Food :Packet, Indigenous, Combat 
Supplement, in ita present form.,. not be standardized as a _combat 
ration supplement for Ule by Thai persozmeJ: engaged in combat 
operations. Until a better ration is developed, the present ration 
supplement can be used for short periods of time, providing it is 
supplemented with additional hot powder ant\ fish ·sauce powder. . ' ' . 

~. Tbe plastic fo~ paeket container case be 
used !or ratione that are to be &toZ'Jtd iJJ a cache or improvised 
field storage for long period:~ befo're being e~nsumed. Leas expensive 
cases should be used for rations that are to be consumed soon alter 
dell very to the area of operation•, 

3. The cloth bandolees: and the foil food 
packet wrapper are acceptable !or combat rations of this type. · 
The weight ud ah:e of the food paeketa:are particularly desirable. 

. . . 
4. AR:PA arrange for an appropriate agency to 

fabricate a dehydrated· type ratioll of approximately the same size 
and.weight, uling a eim.Uat.paelcaging technique aa uaed in the teat 
ration and cc:mtaining essentially the following food items arranged 
in the !allowing menus: 
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a. Brealdaat (Three menua) 

Meat bar, one of either fish, pork, 
or ahrimp 

Cereal bar 
.. 

Coffee 

Sugar, Cube 

Small packaae of cigarettes and matches 

b, Lunch (Four menus) 

Meat bar, one of either fish, pork, 
shrimp or beef 

. Vegetable bar, one of either cabbage, 
lettuce, spinach, Chinese mustard, 
coll&l'da or celery 

!!!! !!! powder 

Salt packet 

Lemon powder packet 

' . Packet of ~ot pepper powder or slices 
. . 

,: ~acket of auaar cubes 

c, Dinner (Four menus) 
' ~ l i ·~· . 

Me~ ~ar, C!)ne of either pork, shrimp, 
~ l . Ash or beef 

Vegetable bar, one of either c.abbage, 
lettuce, spinach, Chinese mustard, 
collards or celery · 
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!.!!! !!! powder 

Packet of bot Thai curry powder 

• c:l. Food items in these menua should 
welgh approximately the ~oUowing . (dry-prepared weight) 

ve,etable bars. 20 gram.s 

Meat bars 50 grams 

Colfee 5 grams 

Lemon powder 5 grams 

Salt 4 grams 

!!!!!!. e powder. 5 grams 

. Thai curry powder 5 sram• 

· Pepper slices or 
powder (hot) 5 srama 

Sutar. cubes 10 grama 

e. Food preparation instructi011s should 
be printed ln Thai on each packet. Each meal (packet) should be 
identified as breakf&st, lunch, or d!Diler, along with the type meat 
and vegetable bll.r it contains. · Various types of meat and vegetable 
bare should be equally dJatrib:ated thr011ghout the rations. It is · 
D.Ot known . at this time which meat and vegetable bar combinatlcms 
are best. 

f. ~ approximately 3, 000 of the above 
packets (1, 000 ration•) be ·evaluated by MRDC to ~termine their 
suitability aa a combat ratloa euppleme..t !or Thai troops. 

14 
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g. . That p:roviaiona be made to provide 
Thai troops enfaged in combat Gpe:rationa in remote areas of 
Tbaflancl basic iood it.,nut such as dehydrated ric~D packets along 
wlth ration av;pplffmente when basic item• are not available in 
the area of operations. 

. h. . That combat r-ations o£ this type be 
fed to Thai tror.Jpa 1n tA"aiD.ing ao they can acqui:re a taste for 
the food itetna aa well as. ~earn to prepare them • 

.. . 

·. 
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The small size and light weight or the ration packet permits thi :J 

RT A soldier to carry a six day suppl)' of ration supplements. 
Tesl subjects wore the bandolt.>t:r:> for three days during vigor­
ous traHling exercis.:s. The bandole-ers were convenient to 
carrr, withstood the rough handlinJ.! and did not interfere with 
lnc :.~,}dicrs' bod)" movcm~nt, Ac-callsc o( the! heavy weip,ht 
and bulk, an RT A soldic.-r can carry only one day o! combM 
raliona; currently \ISl'd by th~· RTA, along with oth<'r cssPnlial 
cunaoal equipment. 
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Test subjects losL an average of three kilos (6. 6 lbs) during 
the three days in which they ' ate the ration supplements. Some 
men lost as much as 4 and 5 kilos (approximately 10 lbs). Men 
ate 600 grams of rice per day, supplemented by three ration 
packets. RTA soldiers normally eat 1,000 grams of rice per 
day in addition to meat and vegetables. 
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APPENDIX A 

.FIELD TABLE A. 

TABLE OF DESClliPTION OF SAMPLE. FOREST STANDS 

.!!!!!,: .Taa~ 6, 1964 

Examiaatlon o:r plot No. 5 

Locality aad slte 8. 23 miles f:rom the bue camp of Jansky and 
Bailey at Khao Yal. 

Latitude 1<1° 321 14 •. 8811 N .t.ons!tude 101° 371 4. 76" E 

Vegetation Type, Dry Evugreen Forest 

Sample ah&J!e• _Rectangle Sample aarea 10 x 40 sq.m. 

Physiopmy: Structuzoe, life fonn, This ie a two-story forest 
st:ructure. The upper story from 10-30 meters 
la composed of Dioapyroa variegata, Mitrephora 
1p,, and other species,· The lowe~ &tory up to 
10 meters ta composed of Streblue taxoides, 
almost pure ata.ad. 

Habitat. 

ElevatiD'Il 360 m. Exposure · N 40 E Aapect N Slope 10° 

PreclP!tatlon 

. Dralaaje: - R.a;eid Moderate x 

Solar radiation 

Vertical zs N: N 30 :S: 10. 1 
s:· S ~0 WZ5 

Z20 

N 60 E 16 
s 60 w 40 

Poor -
E: S 60 E 40 S 30 E SO 
W: N60 W~ N30 W ll 
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....----------------------------·····----·--

Time 0940 Weather condition clear. 

Parent R.ock Lime stone 

0 - ~511 = 6. 5 
Nature o( sOil:- Depth SO" ..2!!_ 25- !SO" = 5. 5 . Color R.ed bl'own clay 

Texture flne Consistency soft. 

Surface litter: Depth Scatter x 

Edible plaat: 

Hasardou1 plant: Thorny a~ba (Streblua taxoidea) 

Nota bene: Tne leantns• iDCUcate •b'oD& willda &om the East. 
..•' 

. , 
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FIELD TABLE B • 

FLO~TIC CQMPOSITION AND q~US OF ~EES 
(MOllE THAN SCM. DBH) 

Stand No. V Stand name Dry evergreel\ ·forelt 

Date: Januar}r 6; 1964 -
Are~ 40 x 10 sq. m. 

Veaetation s,·acie• ln the profile 

l:!.!!!. Pterocymbium tlntorium, Colona fla1rocarpa, Dioapyroa 
variegata, Writia tomentoea, Gr~wi~ ap. ~ Ulmua ap. , Xetbophyllum 
ep. 1 Wtrephora ap. , LageretroeiDia b~aae, Olea ap. 

Shrub: Streblua taxoldes, Excoecaria ap., Nellotue ap., Paychoria 
;;:-:-Micromelum. 

Herb: Tetraat:·.;~ma ap., Linoatoma ap., Uvula ep., Veppla ap. 1 

Onetum ap., Azlciatroclauclua ep. , Hym~opyrainia ap. , Jaambmm 
sp., Toxocarpua ep., Veutllago ap., Ptero~oma sp. 

CUrobera: Dija ••••• ~;~ ••••••••• cm 
Bauhlnia ap. 

SaprophYte a: 

Parasites: 

Diameter of Branches s-zo em. 

Underpowth hlsh: 1-3m. Composed of Streblua taxoidea, Vines, 
aeedliags and aaplinge • 
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•:. 

Penetrability Fair _______ Poor ____ x ___ _ 

Vieibility N 2Z E 15 . S lZ W 11 · (ave • .!!:..! m.) 

No. of Picture•: Roll..!!,__ Vert:...! N.J.. E~ S..L_W~I-

. . . 
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FIELD TABLE C. 

Stand DO. 5 Date. J811Uary 6, 1964 

Forest Type. Drx: Everareen Forest 
., 

.• : 

No. of Dia. B.A. Height Po•itlon of Tree m. 
Trees Tree Species em. aq.~n. m. Bue From 

Line Baae Line 

1 Pterocymblum 38 011487 6 1, 5 1, 40 
tlnctorl1lm 

2. Pterocymbium 39 012.100 8 3.5 3.0 
tinctorium 

3 Colona 110 096250 za 8.o 6.0 
flagrocarpa 

4 Diospyroa 60 OZ8638 13 12..0 4.5 
vari.esata 

5 Dioapyroa 34 009196 10 13.0 10.0 
variegata 

6 Wrightia· 77 047165 20 14.0 8.5 
tomentosa · .. 

7 - Grewia ap~ ·· U4 12.231 24 · 15.5 2.0 
8 Streblus taxoides 35 009745 6 .. 16.5 7,0 
9 Streblua taxoldea 31 .007645 6 17.0 7.0 

10 Ulmus ap, 80 050912. 31 17.0 9.8 
11 Xantbophyllum· •P• 78 048398 28 18.3 z.s 
12 Dioepyrolf 93 0688()3 29. 19.0 5,0 

variesata 
13 Streblus taxoides . 30 007160 7 20.0 4.0 
14 Diospyroe 45 016109 16 Zl.O 8.5 

variegata ... 
15 Streblua taxoide.S· 24 OQ·S~~ · 5 22.0 8,0 
16 Dioapyroa .59 . 02.7691: 25 2~.0 · s.o 

variegata .. 
17 Dioapyros 32. 008146 . 16 24.0 9.5 

varlegata 
18 XanthophyUum ap. zo 00318Z 9 24,5 1, 5 
19 Xanthophyllwn sp. 45 016109 22 25.0 4.5 
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No. of Dla. B.A. Height _Poaitlon of Tree m. 
Trees Tree Speclea em. &q.m. m. Ban From 

Line Base Line 

20 · Dioapyroa 46 016833 17 26.5 9.0 
variegata 

21 $treblus taxoldes 20 003182 .7 27.8 7.0 
Z2 Streblua taxoldes 2.4 004582. 7 28.0 9.8 
23 .Mitrephora ap. 70 038980 28 29.0 '1.0 
24 Dioapyroa 59 027691 26 30~0 4.0 

variesata 
25 Mitrephora sp. 60 028638 17 . 31.0 4.0 
z'6 Streblua taxotdes 35 009745 7 . 32..5 1. 5 
21 Dioapyroe 18 OOZ577 7 33.5 3.5 

variegata 
28 Dioapyroa 45 016109 22 35.0 · 2. 0 

vulegata 
29 Streblua taxoidea 32 008146 9 36.0 7.0 
30 Mitz'ephora Dp. 57 025846 19 37.0 3.0 
31 Lage:rstroemia 19 002872 8 38.0 s.o 

Balanaae 
32 Grewia ap. 20 00318Z 8 38.5 s.o 
33 Lageratroem.al 34 009.196 14 39.0 1.0 

balansae 
34 Olea sp. 22 003850 10 40.0 4.0 

PLOT V DR.Y·EVERGAEEN FOREST 
KHAO .YAI NATIONAL PARK~ SOUTH OF J k B 

--------~-------------~-
1. Pt.t Pterocymbium tinctorium 
z. Co.n · Colona tlagrocarpa . 
3. Dio.v Dlospyros vanegata 
4. Wri.t Wrightia tomentoaa 
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5. Ore Orewia ap. 
6. St.t Streblua taxoida 
1. Ul Ulmus ap. 
a. Xa. Xanthophyllum ep. 
9. Mi Mitr!&Phoz:~ ap. 

!0. La.b Lage:ratroemi& balazaaae 
11 • 01 Oloa ap. 

• 
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No. of 
Meaaure-

Type of Forest ment 

Mixed Deciduous 
(Teak forest) 
Maehongaorn 

Dry Dipterocarp 
km 109, 

Ban Kurugu 
Nakorn Phanom 

Dry Dipteroearp 
km Banphai 
Borabue 

36 

1~ 

8 

Dry Dipterocarp. 12. 
(mixed with teak) 
Obluang, Hod 

Dry Dipteroearp 32. 
(mixed with pine) 
Doi Boluang, Hod 

.. ·-·- ·· -·. 

Viaibility in -Yo 

-=l.~D:-m--:::~o=---=3:-:0-m-"3o:-o--4'""o~lll-...,i"""o,_-.,..S"""Om_.....,SO.r..!f_lll __ 

7..8 Z7.8 u.z 19.4 27.8 

40-60 60-80 ao+ 

~0.0 33.3 40.0 6.7 

37.5 zs.o 37.5 

66.7 33.3 

so- 80-iOO 100-lZO 120-140 140+ 

zs.o ZZ.l 2.1.9 u.s 12..5 

. .. . . ··-· ... . .... _____________ _ 
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lO" Z0-40 40 .. 60 60+ 

. Dry Dipteroca~ Z4 8.3 66.7 16.7 8.3 
Mae Hongsorn 
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No. of 
Measure-

Type of Forest ment 

.. 

Drl Eversreen 36 
Dong Bang-ei 
Mukdabarn 

Dry Evergreen 12 
Pupan National 
Forest 

Dry Evergreen 28 
Pakthongchi, 
Korat 

Drl Ever green 57 
Kabinburi 

Dry Eversreen 96 
Pranburi 

Dry Evergreen 40 
J&B Site, Pakchong 

Moist Mixed 
Deciduous 18 

GROUND VISIBILITY 

Visibility in 1o 

10-m 10-20m 20-30m 30-40m 4o+meters 
.. 

8.3 36.1 19.5 16.7 19.4 

41.7 25.0 16.7 16.6 

46.4 42.9 10.7 

7.0 28.Z 33.3 17.5 J4.0 

31.3 51.0 15.6 Z.l 

67.5 zz.s z.s 7.5 

11. 1 38.9 zz.z 16.7 11.1 
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UNCLASSIFIED 

MRDC MISSION 

The Military Research and Development Cente~, T·hailand 
(MllDC) is a Joint Thai-U.S. organization established to undertake 
re~earch, development; test and evaluation activitiea ·in eupport . 
o! the Royal Thai Armed Forcee, with special emphuia on 
atrengthemna Thai counterinsuraency capabilities. 

MR.DC is eatabliahed within the Thai Mialetry of "Oe!ense 
Supreme Command Headquarters wader the leadership of Major · 
General Sinachal Menuuta, Director, and Mr. Thomas W. 
Brundage, Deputy Director. It ia staffed jointly, and ita work 
ia conducted jointly, by officen o~ the Royal Thai Armed Forces 
ad oflicen and civilian• aaaipecl from the U. s. Department 
of Defense. Repreaeatationlrom the United Kingdom Mbustry · 
of Deleace ha8 alao beea providecl. Scientific, technical, and 
miUtary operatioas experience are represented on the ata!l • 

. The U. S~ ccniLponenc of the MR.DC, called the R.eeearch and 
Development Field Unit (1\DFU), and requiaite financial and 
materiel support, ue provided through the Advaziced Research 
Projects Agency, Office of the Secretary of Defenee as part o£ 
ARPA1e proaram of research in R.emote Area CoDfliet 
(Project AOILE). · 

Primary emphaals m Tbail&Dd ia placed on reaear~b and •· 
developmeDt effort of a long term nature Ul flelda IUCb &I 

communications, a'l,lrVeiUance, moblllty, aad ope2'ationa ~ • 

·reaearcb. Much of the work is theoretical and experimental, 
and fo:r the time being, ii mainly nem-hardware oriented. 
It is felt that fundamental studies in field• such aa the foregoing 
wlU provide the basii for and eventually lead to specific . 
improvements ia the capabilities of Thai forces, and that the 
basic Wormation acquired in Thailand can often be applied 
to abnilar problems lacing other U. S. allies. · 

1 
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FORMAT 

Iuofar asIa po11ible, the format and nomenclature used in this . . 

Qual'tel'ly a..,ol't follow• that uae~ in the ARPA Pl'oject AGILE 
Qaal'terly Report ael'le1. B.eacler• are reminded tbat"the ABPA 
Quaztel'ly Report contains aummariea of ~roject AGILE research 
tasks conducted tn CONUS &JLd ·S~th Vietnam as we.ll as in . 
Tballud. The MB.DC Quaztedy Report il concerned with 
.fteld tasks conducte~ in Thailand Qllly. 

Aa azmOWt.ced in prevlou• Qua~~rly Reports in ·recognition 
of the lons-tenn aature of MRDC re.search tasks, U has been 
decided that the Monthly Letter Report previouely ·sent by MRDC 
to OSD/ ~A will be diecontinued. l.{enceforth. the primary 
periodic J"eportina document for MRDC will be the . Quarterly 
Report. MJU)C Quarterly Reports will b,e serialized and numbered 
for . ease of l'eference. Thil!l Report is identified aa QRT-2~ 
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• GENERAL INFORMATION . 

During the first three months of 1964, the MRDC 
waa pleased to boat aeve:ral diatinguhhed viaitou. All were 
briefed in detail upon AOILE Sub~projects by the MR.DC Program 
Managers. Where time and oppo:rtunity permitted, they visited 
some of our teat sites, and Mr. Deitcbman and Brig. Gen. · Bole.s 
were able to visit with the Village Security Pilot Study team for 
an on-the -spot view of some of their work in northeast Thailand. 
The visiton were~ · 

DR. R. L.SPROULL, DmECTOR, ARPA 
DR. D. CAWOOD, CHIEF.SCIENTIST, WAR OFFICE, 

LONDON . 
DR. D. H. SCHWEBS, OASD (Comptroller) · 
MR. S. 1. DEITCHMAN, SPECIAL AsSISTANT FOR . 

COUNTER-DmUROENCY, ODDRE 
BlliG. GEN. JOHN K. BOLES, .JR.·, USA, DIRECTOR, 

OSD/ABPA RD.ro-V and JOEG .. V 
COL. G. CLEVEN, USAF, Chief, OSD/ABPA RDFU-V 
MR.. WARAEN STAlU(, OSD/ARPA STAFF : 

Thne Vietnameee members of CDTC-V, CAPTAINS 
HO and TON and ASPIRANT TUY, spent several days here in 
January. On 18 - 19 March, Major .JOHN MAXWELL, Australian 
Liaison Offlcer 1 FARELF, was apprised of MRDC functiona of 
intereat to the Australian Armed Forces, Other visitors for brief 
periods included DR. LYLE LANIER., VICE-PRESIDENT and PROVOST, 
UDiverslty of Illinois; Masers THOMAS H, MORRIN and GORDON W. 
WILEY of Stanford Research Institute, DR. a . .T. ZISSIS, IDA and 
Mr • . F. W. WOLCOTT and M/Oen Q, .T. HIOOINS (R~t), Research 
Analysis Corporation. · 

A sarles of seminars and technical reports was 
launched in March for all membe.ra of MRDC. Thirteen weekly 
ee88lons are now achecluled through May 1964~ They cover most 

3 
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of the major vJor~ underway in MRDC. It is ·planned that new subjects 
will be added whan: appl'QPd~te. The ·series is given informally by · 
MRDC peuozmel and ir intended to inform the audience of the status 
o{wprk underway and pl~ed throughout the org~ization. Discussion 
~· ·suggestions for improvements in the pertinence and quality of work · 
p~~formed by the MRDC are invited. In some instances, exploratory 
c::o~c::epta Will be presented ·in order to expose them ~o c-dtlcal review 
prior 'to implementation. · · 

In the interest of improving mutual understanding, the 
standa~ MR.DC briefing concerning Mis~ion, Organization and Sub .. 
Proj~cts -w,as ·given to the 'JUSMAG staff .and later· to the US Army 
advisors ui Thailand. The briefing was well recei~ed, and will be 
given wherever and whenever possible to interested agencies, The 
Thai component .of the MRDC is drawing up a si~l~r briefing designed 
.for presentation to Royal Thai Armed Forces organizations, 

. ·.· 
•:· 

. -., . 

. :" ·: 

-. . . ~ 
·, 

.··: ·, .. 

. : 

. ' . ~- ,. i . ... . 

... ·. .. ... .... , .. 
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Manufacture of aalt Crom local soil for home conaumption is 
explained by Captain Sornmart, R.T~C. (right) to B·rigadier 
General Boles, Dr~ Hul£ and Mr. Dietchman. 

SpiD.Ding cotton thr~ad ,to be woven into doth for · the , family. 
TYP+cal. finished product ia in the b,ackground. _ -
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Water reaourc:es and au.pply are;a ~oble~_ in Northeaet Th•i1and 

Colonel ·L11a, Mr.~ ·Br1indage; Captain S~art, . Mr •. · DietC:~an. 
Representative leneea _ar<?Und family plots appear in the··· 
background. · ·· ·· · · 
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SUB·PllOTECT 1 

TACTICAL UNIT WEAPONS SUTENs 
' ·, . 

, . 
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SUB-PROJECT 1 

TACTICAL UNIT WEAPONS SYSTEMS 

SUB-PROJECT OBJECTIVE: 

To provide significant improvement in selected weapons and 
equipment employed by small tactical unit• engaged in conflict 
in remote areas. Under tbla task, research and englneerina 
eUorte to aiplftcantly improve the weapons, equipment and 
devices u1ed by the individual soldier and by ground forces 
operating in tactical UDit1 up to the Company level of 
organization are undertaken. 

AU activity tn thia Sub-PrC:fject is presently conducted 
in CONUS ud CDTC-V. 

5 
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AP.ZA 111\E WEAPONS SYSTICMS 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 



UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 

• 

SUB-PROJECT D 

AREA J"IR.E WEAPONS SYSTEMS 

SUB-PROJECT OBJECTIVE: 

To develop eftectlve, or improve the etfecttveneaa of, 
ai'ea fire weapozae ayatema for both aul'face and. tactical air 
employment which wtU provide maximum !lexibUlty tn application 

. &Del auperiorlty in fire power to the friencUy local force a 
eni&Jed. in remote area ccm1Ucta. 

6 
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Requirement: 

Task: 

Aircraft &lld Air-Orouad Armament and 
YUidtion Sy•te~n• 

Sub-Talk (Proposed): Ellvironmatal Effecti on Ail'craft 
Reliability 

Thl1 propo1ecl eub-tuk was withdrawn during 
the reporting period.. · · 

7 
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Mobility Reaeuch · 
I ' . I 

Taek: Mobility J:n·vbomnental B.eaearcb (MERS) 

1. Mr._ E. E. Garrett arrived lD B~gkok on Z6 D.ecember 
1963 &0m u.S. Ar~y Eapaeer WateRaya,ExperimentStation, 
V1c:Jubu1, lliaaiaaippi. Tbia eompletecl·th• DA civilian · 
BtaffiDI of the MERS Detachment m Thailand. . . . 

z. U Cote.l Arthur B.. Simpscm~ · Corps ol EnsiDear, anived 
· tn BansJtok on 15 .February to command the MERS Detachinent. 

·: ..... 
· 3. Diac:usaiDns were initiated. cludng Februuy aDd Ma:rcb 

with the Thai Meteorolopcal·DePal'tment~ SEATO Ol'ac!uate School 
of Enpeems,· R.oyal :Thai Army u.cl Kaaeteart UDiverslty to 
coordiaate MJCU actlvltle1 ancl zoequirement1: 

'· Selection and hirinl of Thai admint atratlve and englnearlng 
staff members for the MERS Detachment was iDitlated and completed 
during the report period.. Tra1Dlns of Thai peraozmel was started. 

5. Two 8eld. trips for the acquisition of wacliswrbecl and 
moisture content soils samples were made to the Lopburl area. 

' 
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Requirement: 

Task: 

Sub-Task: 

Mobt1i~ Research 

Motrlllt)i B.e~earch and Testins (MORT) 

Canadian Jiger 

1, Durins the first week of January, ~ .Jtaer wae teated 
on the Mae KhlonslUver at Ban Pong, Ch.anpad Rajburi, to 
determine ita capabllitlea in typical Southeast Asia rlve:ra, The 
rive:r l1 150 metere wide at tbla point, and baa a current ol · · 
about 5 milea per hour. Varioaa bulc conflgtll'ationl were used 
to &81eaa entrance and egreaa capabiUtles. The Jiger had little 
difficulty with the banks up to 60 per cent. Water t}arfonnance 
waa unsatisfactory becau&fl it la too slow. During the last 
half of January, the Jlger was tested in rice paddies at Lopburi, 

'.on a lopes at Xoke Kathlem·, and on a jungle trail near Pakchong • 

a. In paddies, the J'taer sucessfully neaotiated bunds up 
to Z4 inches in height. Operating in flooded paclcliea aDd over 
packed bwula, it attained an average speed of 5 kilometers ,per 
hour (about 3 mila. per hour), or slightly faster than a man could 
walk. 

b. The vehicle climbed the natural slop~s at Koke Kathiem 
up to about 30 per cent wtth the crew• a dismounting. It ahowed 
an alarming tendency to overturn at every small surface irrea­
ularity, however. When the crew dismounted to walk the vehicle 
up, higher alopea could be climbed, but only at the coat of 
exhausting the men. 

c. The J'iger performed quite well on the Pakchong trail, 
alnee it le aufficlefttly small to by-P.u the worst ruts and 
obstacles, Ita average apeed was approximately 15 ldlometera per 
hour on this marcl_l, One engine fron from overheatinc, after 
about 3 hours' bperation. · 
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2. Tbe 1'emaind81' of the ~rtel' baa been devo~ed t~ data 
l'ad.uctlon and prepuation of the report. The fi&-st draft of the 
report la appzooximately 60 per cent complete a:nd will be 
finished duzom1 March. Dlatrlbutton will be made during the 
next quarter. 

-· --~---···-·· ····-· --·· ·-- ··- ---
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Req,ubement: 

Task: 

Sub-Taak: 

· Mobility Research 

Mobility Research and Testing (~OR Tl .. 

Tote Cote 

Teat and environmental evaluation of the Tote' Oote bas 
been completed. The final report has been complet'!d in 
draft torm and will be reviewed, edited, published, and 
diatributed within the next quarter • 
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Renuirement: Mobility Research 

Task: Ground Mobility/Logistics Analysis 

Collection of data !or the RAC moblUty /logistics 
analysts continued duriill the reporting period. 

A study of the Thai Highway System ts being completed. 
This will present an overview of the Royal Thai Highway 
Department organization, the location and condition of the 
existing road network, the status of highway construction 
projects currently underway and long range highway devel­
opment programs. Traffic volume and pattern data are 
being developed and will be contrasted with accepted civilian 
&lld military methods for evaluation ol maximu~ traffic 
deDaity ht order to estimate potential highway traffic ·capacity 
available for military operations. Emphaaie will be devoted 
to detailed preaelltation and analysis of highway capability in 
Northeast Thailand. This study will provide the road and 
highway data base reauialte for analysis ill detail of Thai 
loetstic &lld mobility capability under condition& of counter.; 
insurgency ln Thailand. 

· The study of the probable capabilities, limitations, ud 
gaps in the Thai mobUity /logistics potential for CI conflict 
has been iDitiated. This study, currently in the planning 
phase, will integrate real environments, available transport, 
·force dlapoattlons, reeponae modes and techniques. Trade-offa 
among these !actors are to be -studied to determine preferred 
e~uipment and ayatema operation and to attempt to uncover 
elements which R&D effort might improve. 

14 
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Requirement: Mobility, Ground and Water 

Task: Delta Mobility .. Small Craft 

. . The MR.DC modified Thai klong boat was discussed 
·azu~ illustrated in M:R.DC QR.T·l (P. ZS). During the reporting 
period, ~ee boats were complete~. One was sent to CDTC-V for 
evi.J.uatlon ln South Vietnam~ - The : oth~r two are undergoing trials 
in· ~'llafland. · Hull tests with weights up to 950 kg. are being made 
w:ith .two. power units: (1) a 45 hpr Mercury·engi~e with an U inch 
pri)p and. (Z) a 13 1/Z hpr JLO long-shaft motor. Result• to date 
show .that atabllity of the bull is excellent, and \uid~r normal 

.· ..... !)peration in a rivet the boat .ia. dry. There is no. ~~~dency to . . . . . . " , .. 
porpo1se. ·· ; ··: ;. 

. ·: . An additional . boat is to be eonetructe~ a~ ~e R~yal 
Tba1 Army Transportation boat shop to prove the:.adaptability of 

.: this design to local military c:onstruc~on and to elet~b~~h ~ - · 
militarY" _source for further development of -~• wate11 craft concept. 

. . . 
·.· ·• .. . .. 

. .· .. 
. ~ ,• .. 

. ~ ,. : . . 

• I • . ,.\ •• ':' 
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II 4 Boat underway. Powered by 13.5 HP J'LO aircooled engine 

II 4 Boat. Long shaft motor mounted. 
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• I' 

1 s Boat~ Outboard motor mounted 

. . 
·~ ~·~:--:= .. • ~ 

f' t' 
.,. 

,: .• i, ;·: . 

N 4 Boat. Underway with 1650 lbe payload, .at 19.8 MPH. 
.Powered by 45 HP Morcury Outboard 
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Rapirls on Saiburi River transittcd by Boat" II 1 

Maj • . Gen. Singchal Menasuta, Commanding General, .MROC. 
Christening MRDC Boat I S · · 

., ~> . 
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Requirement: Mobility, Air 

Task: Remote Area Airat.rip 

Sub-Taak; Survey, Classificat\o:& and Data An•~yais 
of Ai-rfields iD Thailand · 

Data re~arding the existence and location of 
airfields whlcll waa received from· various agencies during 
the last reporting ·period have been assembled and recorded. 
9onaideJ:>able effort was macio to .. conauuct a !o:rm for 
recording and clas aifying all data at hand, and one which 
might also be useful in similar tasks elsewhere. 

Having done this • the 'entire taak was reviewed · 
in the li1ht of the data ~vailabl~ .~th the pu!Po•e of redirection 
of oflort, where required. This 'ha• realfl~:·in a.J?rief ·· · · 
reatatelfle~t of. ~e task. Con&eCluently, . tl;l~ ta:•~:ae .. o#,jiilally . 
drawn in the ~fiTC-T ' ~arte rly Report for ··l ·J'\4y _;.; ·~.~- ~epternbe r 
1963 (pp. 19 .- ZO) is moditied t~ read as follows~ ~·· · . : .. 

. ' . ·.< • . . . ·- ~ .. ::-~··:~, ... ~- ~-·:.~· ~ .. 

·. · : · . · ··. ·. · The purpose of the task .is ;te::c:laa.~U'y and . 
analyze available airfield data as to locatioa.-.. nin~ay. •u.r!ace, 
eolls and dlmenaione, and their relationship to -~~er: 'tra.'"laportati,on 
modes. The anl.lysia·Will benefit current mobilityllopotics a~udiea 
and other :R,LD usee: ~r example, it will be ·a iourC:e of data !or 
airc;~aft .cies.ip atlldilts ,',<" Technical infoJ:Jnation on . soila wlll be 
collected ·as . part· of die· ~n,nronmental studies conducted by the 
v .. R."oc • . :. · · .· · ·:: · 
. •; 

.. ~- >· .. ~: .~; . . . . :: . . . . . . . ~ .. ~ . :~ . 
\, .. ·.·.. . · . . . ... ,.. " 

:. ' • . • . . . • :. . ,• -~ •! ' . • ~ 
.. :. • . ... ·... .,' ."': . . .. ;. , ...... 

:· t '~ ',: .. ·: . .... r:: • , · ~ :~- ' ·;·: . 
.. '. . . .: ·. . . . . . . ~ .. 

0 

• 

0 

I r,. , .. ,.:.~, ~ ... r :~ .· : 0 ~: ·:·~ J.~ •• ~ ·~, • • '; : • 

. ·. '·· . . ' · ~ - . . .. . . ~ · .. :. ~ ~ . . . . ,. 
• ·, • . t . :0. •• :.·· ·.i .} ·, •. · :;,; ' . . · -.~ ~-.. . :. -~ :·':· . ~.: · .. .. .• -

•. ~ ~ . ·. ;i ·: : 

.. '· ':~ ... 

: .... · 
.'· 
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" .. 

Requlrem·~t:, . .· . : M~~iUtyR~-~-~~h· ::. 
: · ~ ·:·. :: -~.-. ~?·:· ~.~~ - ·'. \ .. -.y::· ~ .. ::: .·~/ .. :. ~. . 

._; < '_: ·.MQbility:R.esearcb·and Testing (MORT) 
I ' ! • ,.• •: ;·:~· :} , • ' .j; :I • 1•f :~ • • 

. ·' ·.·•tt ' . . i' . •. 1 

. ·. Pov«tr·wagQn: .: . : · · 

Task: 

Sub-Taak: 
.. I.: .... •·· ··· . :. 

Two 11/2 ton Power Wa;gons have been· received for teat 
and evaluation of this .type of vehicle when equipped with very 
low pressure tires. . Tht; Ve~clea have installed ~~- x 18 .--16R. 
terra Urea on the fronpa.nd '46 X .24.;;-16R terra tfr~· on' tJ.1e . 
rear~ Power steering baa be,n,·a4ded'·'to overcome tUrning 
forces imposed by the low,·ground·prese~re tires. The environ· 
mental ~·t of the two vel;•h;l9s/~~· be '"c:;Q~ducted. with the teat 
of. the XM-561Teat Aiga..,_,. whieh·;are acheduled to arrive- ,in · 
Jue, 196.4. ·In 'Ws way 'di'r~ct mobility' comparison WiU.,b:e·. 
pd~s~b~e between·the a~cial ~·c.We¥;WagoD. and the XM-5-6h·; · 
Th~·.t.nteryeziiilg . p~rio~rot time ~1:1 be utilized to acquire other 
data·.()f. partiCular lnte:reat:·on.:~~·Power Wagon, such as ricle 
cha:iacterlstic8, fuel con~utription, and tire heating OJl p·rolonged 

. highway run&. . ·. . :. . . ' .. 

.. •. · .···· ·· ,·· 
. . : 

·."I 

. . ~ . ..: 

': .. ,.· ... 

:··· . 

. . ·,. : .. 

. •. 

'' 

·· ..... 
(· · • .. 

t . .' ... . ;: ~··:~ 
' ·' . . ;· ... . . 

. ·- ~ : :· ... ,: : 

."': • ' .. '.a• I . ' 

'. ' 

. .1-T 

•. . . 
.. \ .· 
.· 

. · .. ':.-
..•. · 

.. . ~-. 

.. 
', o I 
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SOB·PRO.TECT lV 

COUMUNIC~TlONS SYSTEMS 
• 

• 

~~~ 
~:1 

0,.:~ ~ . . . 

.... ·_". 
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SUB-PROJECT IV 

COMMUNICATIONS SYSTEMS 

SUB-PROJECT OB.TECTIVE: 

To develop commwdcationa equipmeDt, teclmiquea and 
ayatema whlch will provide friellClly locallorcee in remote 
area col&flict situations an effective capability fo:r: 

a. Tactical commwdcatlODa within and among unite 
and for control of euppozt alrcl'aft •. 

b. Communications of alarm eipale &om vlUagea, 
strategic hamlets, convoys, and outpoata in the event of 
attack. 

, c. Com.muaicatlO!ll for control 8llci operation of . 
nav.-.1 unite primarily composed of river and cO&atal craft. · 

In ThaUaad, communication• research tuka are ofteD 
referred to collectJ;vely aa SEA CORE (!outh !aat ~aia 
Communicatlona llEaearch Program). - - . . 

18 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 



.! 

' ' . i 
.-! 

I 
.i 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 

Rsm~emnt: Remote Area Conflict Communication• Research 
.· .. 

Ta1k: Operations Analysis (lA) 

Sub-Talk: Small U~t and Pauol Communications 

One of the majo~ obJectlverr of the Communlcatlona 
Systems Sub-..Project i8 . to determine the desirable c~acteristlcs 
of military commwdcatlona ayatema and equipmeata for Thai 
forcea. Not only must the characteristlca-be feasible both 
tecbDlcaUy and economically, they must also aatiafy operational 
l'equiremeDtll. Acco~dinsly, the~e II a need to study and uu.lyze 
p~eeent and future system• and equipment&, ·in order to obtain 
blfo~matlon on which to ba1e a detennlnation of neceaa·uy 
characteriatlce. 

. The purpo•e of thia tub-talk i8 to ~tezmiJae the 
need for r88earch and development wo~k to improve ·the communi­
cation• capabllltlea of amaU Thai pollee· and aaaoclated. mllita~y 
Uldts employed ·in borde~: .. curity mluiona. Emphaail is placecl 
on · forward communlcationl and on wdte or .patrol,. aquacl, . platoon, 
and company 8be. Seven Bol'del' Patrol Pollee. platoona and two 
.R.TA platoon• were visited in the course of a fielcl trip to Northeast 
Thailand in Octobe~ 1963. A similar trip to Nol'th Thailand we.e made 
in Decembe~ 1963. A ~eport on this .Phase of the sub-task is in 
p~epar.Uon. · 

Other operatlolia analyab sub·-taska aZ.e being 
formulated ud plazmed. 'The SRI opezoatlona aDalyale j~oup now 
zmmben flve Americana, oni· of whom ia aimuUaneoutly the Senior 
SR.l Representative in Thall&;Dd• 

. 19 
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Requirement: Remote Area Confiict Commwiications Research 

Task: Phenomenological Research (18) 

Sub-Task: Radio Propasation in Tropical Vegetation 

A second major objective of SEA CORE ia .to obtain 
a systematic and comp:rebeuive body o! data on those !actors o! 
te:r:raln, vegetation, and ionospheric bebavio:r which affect ,.elect:ro­
mapetlc wave propaiatlon in Thailand. Such data are aipifi.caa.t 
because they affect tbe utiUzation of available radio equipment and 
the de1ip and development of new equipment • . 

It la .the objective of this sub-task to D).easure aDd 
analyze the factors which inlluea.ce the propa;gation of radio waves 
in areas of dena~ tropical vegetation. 1'he SEA COllE contract with 
Jansky and Ba!,ley places special emphasis on the ln1luence of te:r:rain 
and vesetation, at ranges up to 30 miles and at freqU.enciea between 
100 KC and 425 MC. In these f:requency and distance ranses, the 
path loss wUl be measured over various types of terrain for all 
practical modes of propagation; Seasonal v•riatlona, .the effects of 
pola:risatioa., and the ef!ecti of changing the tr~amitt:lng and 
recelvins anteima heisbts will be determined by meaaurina the 
path loss !or the variou1 modes. 

· The Jansky and Bailey. permanent pazoty of eleven is 
now complete. The meaaurement' program got underway in late 

. December. Thus far, data have been collected at several 
frequencies (inclucling6, U, and 100 MC) at distances up to 8 miles. 

~0 

O·. ti! 
{0 " :' . 
~ ~ ' . ;.~'; 
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R.equ!rementt 

Taek: 

Sub·Tukt 

Remote Area Ccmflict Commumcatlone R.eeearch 

.Phenorne11oloecal Reaearch (lB) 

Vel'tical Inciclence lono!pheric Sounclins 

It ia the purpoee of'thia aub·taek to collect vertical 
lllclcleDCe ionoepheric toundia.g data for Thailand. aa .a conulbutlon 
to the world-wide lonoipherlc data system, with the lona .. term 
objective of lmprovina the accuracy o'f &~uency predictlone for 
SOGtheaat Asia. 

The C·Z Vertical Sounder ie in operation and data 
are belaalozwarde~ to the N~tlonal Bureau of Standards throagh 
the u.s. Army Sipal Radio Propagation Agency (USASR.?A) •. Data 
ate aleo beins ac:bangect With atatlone in Manila aDd Singapore. 
Two .Ua~cl meu o( USASRPA are n~ operatlug the Sounder 2.4 
houn a day, 7 claya a week. The rate of aucceeaful qperation wae 
''" cmrina each of the months of Decembn, Januaryr: and · 
Feb:ruuy. 

t . 

21 
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Requirement: 

Taak: 

Remote Area Conflict Commuaicatlona Research 

Development of Hoat Nation Electronic Research 
Capabilltl:ea (lC) 

Aa a natural result of SEA CORE actlvltiee, the Thai 
military peraODDel aasoclatecl with the Electronics Laboratory are 
aalmng valuable experience which increases theil' ~W.tiea to . 
contribute to the development of Thailand. The mlmber of such Thai 
military peracmnd now totals 7 commissioned officers, and 4 
warrant officers &Del non-commiaeloned techDiciua. An aclditl.oa.al 
officer is associated with the J'aa.sky and Bailey effort. AU o! the 
commi .. ioa.ed .oflicera are educated to at least the bachelor clesree 
level, and 3 of them are Ph. D.- 1s. The CommuDica.tlou Sy.tems 
Sub·Project is opel'&ted as an lDtesratecl, combined Thai-U.S. 
effort • 

CuueDtly, Thai participation is mainly concentrated 
tn Taak lD • 
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• 

. lleguirementt · . R.emote Area: Conflict CommuDicatlou lleaea.rch 

· .·Task: .· Invel.tlsatlon of CommUnications Tecludques and 
Device• ( lD) . . · 

The major effort of the Electronics Laboratory in 
TbaJland ia currently focuued on the inveatlgatloa of commuzdcatlons 
tecJmicauea. The purpose il to determine ~ utility of promising · 
tec!miquea 'in the geophyalcil enVironment of ThaUa11Cl ud. Southeast 
Aata, with the objective of eahaacia1 the cOm.m~catlcizaa capabili,tlea 
of Thai forces. Imtlal emphasis of this effort la on radio, but all 
operatiODally useful meau of commwdcatioae are within Its sc~e. 

,;'<'S\~~·~ 

~~~j~ · 

Certain of the sub-tasks Uated in the .pages which 
follow have a close relationship to other taaka, pal'tlcularly lB, 
of the Communications Syetema Sab-Project.. For contractual O 
purposes, these primarily technical sub-tasks have been numbered 
consecutively lD a 1inpe aeries. They are srouped UDder Task lD 
in an effort to achieve clarity of presentation. · 

It should be recognised that some of the ·scientific 
effol'te Usted below are lD their early atasea. It is likely that 
some will be dropped and some redirected: others will be added as 
~ work progreuea • 

2.3 
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~ 

[j 
,. 

Ta•k: -I i . 
Sub-Talk 1: 

I 

I 

Remote Ana . Conllic:t CommUDlcat:l01lJ lleeeal'ch 

Inve•ttsatioe of Commumcattou TechDiguee ucl 
Device• . (lD) 

. Teat amd Evaluation of Tactical Comrrmatcatloas 
Device a. 

See Commualcatlon1 Taak8 ZA and 2B which follow. 

24 ...... ~ 
UL. '·· ' . 
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• 

, , Requirement: 

Taak: -
Sub-Task Z: 

Remote Area Ccm111ct Co~catlone Reaearch 
r 

lave1tiptloll' ·of Commuuicationa Techldguee an4 
Device a 

Nol.ae Measurements 

It is the obJect:ive of this sub-task to deter~ne mean 
atmospheric noise levels ud their pedodic variations in Thailand. 

Noiae meaauremwa were conducteclnear the vUlage 
of Sakatlam. ·using the NF 205 noise measurement equipment, on 
ZOO KC; Z MC, 10 MC, and 30 MC. Iil tbia area, which 11 relatively 
free of sources of man-made noise, meaoingful results were obtained 
on thl'ee of the fzoequenclea. lll&e:rfe.rence waa too aevel'e·for the 
Wide IF bandwidth of the NF ZOS on 10 MC. . T1io curves show a 10· 
to ZO .db change iD JSOiaelevelln a perlocl of one day. while the · 
variati011 in level ie le88 ·when comparing data from one day to 
another at tbe same time of day. As .ppected, · very little noise was 
rect~rded cin 30 MC. Experiments ara being conductecl at the 
laboratory to devise narrow-band D.Diae meaaurement equipment • 

2.5 

,' 

.o 
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Requirement: Remote Area CoDlllct Ccmmumcatl011s Research 

Task: ll'lveatlsatlon· 01 CommUDictt:loaa Teclmlgues ud . 
Device• (lD) · 

' Sub-Task 3: ADteua Orientation E!lecta 

Ill this wuh-taak it.ialntencled to~~ the advantages 
ot No:rth..South alipme11t of dipole utesm.u for ahort-:r&~~~e Bky-"'ltave 
commwdcatiou.e in u. ·area u.ear the-mapetlc equator. The.ontical 

· work suggests that there b an optimum orientation for horizontal,· 
linearly polarized aateiU\&s aaec:l On. shal't Ionospheric patb.a near the 
·geom&gDetlc equator, ud that ·this optimum orientation ia not 
necessarily broadside to a atraia't llne from the tru.smittlns atatlon 
to the :receiving station. Conlide:ratlon of the magneto•tonlc theory ud 
its application to antenna-to-medium coupling p:roblems indicate that 
alipiug such anteiUI&s parallel to the earth1s. magnetic field wtll 
maxfmlze aipaletrength azld m!almbe poluizatl011 fading. 

Fou:r flve-da.y CW.testa we:re conducted in December ud 
.Taauuy betWeeu. Banakok and the -vicbdty of Ayuda (to the North) and 
the viciJLI.ty of Salcatlem (to the Weat). Analysis of the clata obtalned is 
about one-half complete. · 

A rotatable ell pole Is being used to . hvestigate orientation 
eUecta fo:r the vertical incidence (zero-range) case, with the c.z 
Sounde:r trusmittinginto delta-m.tched dipoles beins used for the 
signal source. Preparatioll8 ue wulerway for pulse tests usms the 

, Bangkok-.-.yudhya-Sakatlem geometry. 

The project ol.ficer is Lt. Palbul Nacaskul, RTN. 
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• . . 
Taalt: 

Sub-Task 4: 

Remote Area-Conflict CoziunwUcations Research 

. l:Dveatlp!ioa. of Comm\UUcatloa.a Tec:hA1quea and 
Devicea (lD) 

Ol'ou:od Conatants 

This sub-task seeka to determine the m&pitudea o! 
pOWlC! coaducilvity and dielectrlc constant. at aelected locatlona in· 
TbaUaDd. The work is now lollowblg two avenues: . 

a. F:leld.-strengeh method for m.e~urement of 
coaducdvity. 

b. W'a'Ve-tllt methocl for meuurement of clielectric 
constant. 

A 130 -watt transmittal' baa been built fol' uae aa a 
aipal 80Ul'Ce in r,mote Ueaa for ~ fielcl•StrenJth methOd zneaaure • 
menta: PrellmtDary t .. tlag bas bea curiecl out by use o1 an R390 
receive1' (moa:ated ill a Laad Rover) as a detector of local b~alicaat · 
atatloll alpala. T:b~ effects of neuby objects • . trees, ancl buildings 
on .the variations in obnrved signal atre11gth have been noted. An 
RCA fleld atrenath meter will be brieO.y tested as a possibly more 
convealnt detector. 

Effort 18 coa.tllluillg on the dei!Jlgn and teat of a small, 
portable detector-receiver for the wave .. tilt method. 

27 
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· Requirement: 

Tuk: 

Sub-Task 5: 

Remote A:rea Conflict CommuDicatioila 
lle1ea:rch · 

1Dveati1atloa o! Comm.Ubications Teclmiq.ues 
azad Devices (1])) _ . · .. . 

Eartll Potential Measurements · 

. MRDC baa conside:red explo.riDI the utlllty of earth 
potential meuu:rementa ai bu!icatlona o! iQD.Qapheric azul ma.paetlc 
ato:rma. At present, howeve:r, W• aub-tuk is inactive aacl is 
bemazeconatde:recl to clete:rmllle lf the objective can be achieved as 
a by-pzocluct of othe:r -wo:rk. 

za 
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• 

·Requirement: 

.Taak: 

. ' 

·aemote Area· Confiict Communications 
Reaearch 

" Inveatlsatlon of Communications Techniques 
and Devices (lD) 

'• • t I 

Frequency Prediction 

. . 
Thb aub -task ia concerned wit~ J,.mproving !requency 

predictions for '111aUand. ·The 1low of data from the C-2 Sounder 
iuto the world-wide ionospheric data system ia expected, in the 
lons term, to result iu improved frequency predictions for Southeast 
Asia. It may be possible, however, to improve the !requencyw 
prediction situation in the short term. · 

Accordingly, data from the Bangkok Souuder (see 
Taik lB, Sub-Task: Vertical Incidence Ionospheric Sounding) are 
being studieJ and analyzedloc&lly. These data are considered in 
conjunction with the frequeucy predictions made by the Central 
Radio Propagation Laboratory and the U.S. Army Signal Radio 
Propagation Agency. 

Frequency recommendations were prepared and 
furnished to JUSMAC for a Counter·In·eurgency Field Training 
Exercise (KITTI 07), which was conducted by Thai forces early in 
1964. In the pr~ceaa of preparing the predictions, an o!ficcr of 
the R.TA Signal Deparbnent was familiarized with the teehniques 
involved. Exercise :results are being studied. to ovaluate the 
prediction effort. 
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R.equbenumt: 

Task: -
Sub-Taak 7: . 

Remote AJ'ea CoDflict Communlcationa Research 

lnvestlcation of Commmdcations TechDigues aDd 
Devices (lD) 

Antenu Tel'faln EUects 

Tbla aub-taak is intended to lnveatlgate the ellecta of 
tel'zoain in the immediate vicbdty of .field BAteiUl&l on the pezoformance 
of those anteaau. It la DOt yet active. 

' 
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Sub-Task 8: 

Remote Me.a Ccm.alct Cammu.Dicatlcme Research 
. 
Inve•tlmoa ol Commwdcadou Tecbaipea and. 
Device !_!D) 

J'bitter Fading 

Tbl• sub•tuk i• conceraecl with the determination ol 
the ettect o! equatorial flutter taama em field commWlicatloM. It is 
not yet active. · 

0 
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Requirement: 

Task: 

Sub-Task 9: 

.R.emote Area Con11ict Communications Research 

Inveatisatlon of Comm\Ulicatlons Teclmiques and 
Device• (lD) 

Verdcallncidence Ionospheric Measurements 

See To1J.slc lB azsd Sub-Task: Vertical Incidence 
Ionospheric Sounding. 
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• 

.. Re11:1ote Ana Coziruct Communications Research 

. avutlrrmcm. of. Commwdcations Teclmiques and 
Device!__) , . . , · · 

, ... Oblique Incidence Ionospheric Measurements . . . ~ . Sub-Task 10: 

UtiUzing au oblique lactdence aounder, it ia plazmecl to 
ex.imlne typical fiel~ comm\Ulicatlon paths ~c;l determine ·the a·atUre 
azul characteristic a of the propagation. modes . and anterma. effects, and 
the ccm.sequencie1 for tropical field communicatioa1. Tecb.Dlcal 
plamdng is wulerway, and an J.BPA decision oa procurement of an 
oblique eowuler l• anticipated ia the n• qua~r • 
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. ' 

. Requirement: R.emote Area ~Dflict Commwdeatlcma ltesearch 

Task: InveltlsatiQil of Comm\Uilcatiou Tedmiquu and 
De~ces ' 

Sub-Tuk 11: · 

This aub-tuk 1• establlahecl tQ furnish teclmlcal advice 
and assistance aa required an~ u .• roved. · .,f\n informal report bas 
been issued on a composit,e radio set Ra-6A/Q~C-87. Activity under 
this sub-ta•'k was at a 1enerally low level Clurblg the current reporting 
period. 

.. · " 

34 
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• 

Requirement: 

Task: . 

. Inveptisati9D.t Development, and Evaluation of 
Communications Techniques and Devices 

. . Tropieallntra-Patrol Radio Communications (ZA) 

· The test and evaluation of speei.fic items of 
· commUDieatloua equipment, to detenmne the utility in Southeast Asia 
of these equipment& or of some of their specific characteristics, is 
&lao within the scope of the SR.I contract. 

Bench tests have been done, a brief field trial has 
been accomplished, and a test plan is in preparation for the following . 
items: 

1. Motorola.H-Zl-DCN (VHF-FM) This set is 
one of . a number of commercially available, band-held, voice-only 
tran&celvers using entirely transistorized circuitry. It weighs 33 
ounces COU1plete, and radiates 1.4 watts at frequenc;ies between Z4 
and 54 MC. 

Z. PRC-35, Experimental (VHF-FM) 'l'bie set 
waa developed by RCA on contract to USAELR.DL as a. replacement for 
the AN/PR.C-6, but it baa not been standardized. It is transistorized 
and has a voice capability between 30 and 70 MC at a radiated power 

. of about 1/3 watt. 

3. .AN(PB.C .. z5 (VHF-FM) Covering a frequency 
range- of·30-76 megacycles and weighing approximately ZO pou.ndli, this 
set is begin:aing to replace the AN/PRC-8, -9, and -10 in the U.S. 
Army. It radiates 1. 5 watts. Also on hand are experimental power 
amplifiers which can boost the power output o£ the AN/PRC-25 to 15 
aDd 35 watts. · 
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.R.equbement: 

Task: 

hiveatlsation, · Development, and Evaluatlon of 
ComJiumlcatlema Tec!miquea and Devices 

Tr9f,ical Man-Pack R.a.clio Commwdcatlon• (2B) 

Diatribution has been completed for SR.I Research . 
Memorandum 3, 11Field Teats on Man-Pack Radios in a Tropical 
'EAYil'ODJDent. " 
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SUB-PROJECT V 

COMBAT StmV£ILLANCE .AND TAB.Otr ACQUISITiON SYSTEMS 

• 
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SUB·PROJECT V . . 
• : . 0 ' 0 

COMBAT SURVEILLANC::E AND· TARGET ACQUISITION SYSTEMS 

· SUB·PROJECT OBJECTIVES: 

To _deY.elop combat surveillance and t•rget acquisition 
teclmiq"ea, ·a.,.tems. and ~evicea which will enable friendly 
local fo~cu -in ren1ote an~ conflict situations to: 

a. Detect. locate and maintain surveillance of hostile 
units, baaea, atorea and aupply routee. 

b. ·Detect infiltration of borders and incipient ambushes 
or •ttacks on outposts and~ communities 0 ° • 

: c. Effect rendezvous of frienCUy ·elements with each 
other and with aupply drop• or cacheit, and guide !rienclly unite 
to tbe location of hoatlle elements o 

. . 
d. Improv~ the dei:ree. of mobility ~cl the effectiveness 

of logistic support throush better navigation and point.;.location 
in remote areas. 

· e. Exploi_t the kn01J!ledge of communications techniques 
and equipment to locate, neutralize ·or dea~r0y hostile bases 
and headquarters. 
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• 

. Requirement: 

Taak: 

Sub-Taak: 

Remote Area Conflict Sui'VeillaDce 
.. Reeearch. 

Phenomenolopcal Research (lB) 

For.eet Canopy Obecuration 

In QR.T-1 there waa deecrlbed the method being employed. to 
determine canopy obecuration and the reaulta from one teat alta. 
Thta test aite on the Kra Peninaula wae measured. aaain durin& 
January of this reporting period. The first measurement was at 
the start of the principal rainy eeason (July) and. thia meaaure­
ment waa early in the clry season. The average rainfall in 
mUUmeters at the nearest weather atation 60 ldlometera north 
of the site Ia: 

January 3Z July - 97 

February - 4Z August 90 

March 48 September 111 

April 81 October 253 

May 114 November 17Z 

June 9Z December 31 

The photographs are being analyzed. and. tile resultl will be · 
available for the next Qaarterly Report. 

The acquiaitioa of forest canopy photopaphy is continutna 
aa part of the Vegetation Study (W) of Sub-Project Vli, TechD!cal 
Planning aiUl P:rosramming. Photographic data on two geographic&lly 

38 
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• 

separated foresta of the same botanical type have been obtained 
as baa initial data covering·another botanical type and a·rubber 
plantation. The data is in the process of evaluation and analyeia . 
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• Task: -
Sub-Task: 

, Remote Ana Conflict SuneillaDce 
Research 

·PhenomeDOlopcal R.eaearcb (lB) 

Climatolopcal Survey 

The proposal !rom the Royal Thai Department of Meteorology 
... . to perform a cUmatolopcal survey has been received. · 'J'bt• is in 

response to a request from this Unit for a cllmatologicalsurvey 
concerniDJ rainfall, wind, temperature, relative humidity, clouds 
aDd obscuration. About one-fourth of the requested data bas been 
compiled, &D&lyzed and ia avaUable. The remainder is availa.ble 
as orlpnal station recorda, but baa not been collated and analyzed. 
It il expected. that an agreement will be reached. d.u ring the ~ext 
reporting period and as a result the remaining work will be 
performed.. 
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• 

.Requbement: ~veatlsation, DevelopmeDt and Eval&aatlcm 
of TeClm!!lue• azul Devicea' ·' ' 

I 

Airborne Infra-Red Syatema (2Al) 
I 

Sub-Task: R.econnaiaeance Prosram 
. I 

Ac~vlt'-fln the cookin1 fire detection aub-task, 
deacribed in MltDC QRT-1, Ia deferred pendins arrival ol a 
properly equipped aircraft; The latter ie nqt expec~ed before 
the ezul of calenclar year 1~4. · .· 

41 
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. Requirement: 

Task: 

Sub-Task: 

Investigation, Development and Evaluatiokl 
o{ Techrdques and Devices 

Visual Surveillance and. Low-Light-Level 
Amplification (2A4) 

Airborne Visual Surveillance 

Quarterly Report QRT-1 described the purpose o! a proposal . 
Cor a follow-on test o! identification capabilities in visual searching 
for individual men in the Southeast Asia enVironment.. First, it is 
to work from the results of the April, 1963 test which delineated 
quantities such as the maximum slant ranges at identification !or 
narrow search strips and will' attempt to find out the relationship 
between search strip width, aircraft velocity, and slant range at 
identification, . Second, it is to provide a good opportunity to 
train three Thai of!icers in practical and proven methods of test 
and analysis by having them perform the entire program under 
guidance, since the methods were worked out last April, The Royal 
Thai Air Force has approved the participation of personnel and & · 

helicopter at Ubon. It was requested that the date of the program 
be delayed from 12 February .. 15 May to 1 April - 3 July so that 
the RAND Corporation representative conducting the program could 
participate in the Rural Security Pilot Study, which is discuued 
under the Technical Planning and Programming Sub-project. 
Ouidance for tr&lning test observers in that specific task was 
requested from and provided by the U.S. Army Aviation Human 
Research Unit, Fort Rucker. That unit expressed interest in 
our published work and the proposed effort and recommended 
further contact. 
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Requirement: Security and Protection Equipment 

Taak: Patrol and Outpost· Intruslo1: Detectors 

Notification bail been received that 35 improved 
break-wire detectors with instructions in the Thai lanJUage 
are scheduled for deliVery. ArraDgemezts have be8D 
initiated to obtain the ualatance of the Thai Border Patrol 
Police in an operational teat of these peraonnellntruaioD 
detectors. 
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SUB-PROJECT VI 

INDIVIDUAL AND SPECIAL PllOJECTS 

SUB-PROJECT OBJECTIVE 

. 'l'hia aub-project providea ~or centraliaed management , 
and control of those AOILJ; e!forts which becauae of sensi­
tivity, diveraity, or unlquene88 of appUeWon are not included 
in other segments of the AOlLE program. As a consequence, 
·this aub-project covera a range of requirement area• and 
involves varying application• of research aDd engineering 
resource&, from field investigation& and analyses of insurgency 
problems to the design aDd development in the U. S. of 
hardware and other !tenia deeiped to fill apecific indigenou• 
needs, 

While the requirements and tasks currently being puraued 
under thie liub-project are shown on the immediately following 
pages, it should be emphasized that ita compoaition ia, by 
deslp, fiexible and aubject to c~ge. 

........ _ , _______________ _ 
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Requirement: Milit&g Chemistry 

Task: ·. ' .. : /· ·~·)~-~~fbUatlo~ (lA) 
. . . 

Sub-Task: T'4&llasid· Defoliation Teat Propam 

' ·. ~ 

Activities 
.:•t •.. ... • ,. 

. The Bee-chcrd Ten-TWo 'airplane modified to 
include spray distribution equipment consisting of booms with 
90 nozzle positions, air-driven pump, and 180-salloD. stainless 
steel tank was delivered to Bangkok on 11 December. Static 
aow calibration testa with water and diesel fuel were made on 
the Beechcraft spray system from 1 - 10 .Ja.nu·ary. A 20 hp 
stationary engine was used to activate the pump system~ Flow 
testa were made in quadruplicate for a range of nozzle systems 
and preaaurea. The amount of delivered apray was-meaaured 
from catchments in steel troughs installed under each boom. 

. ': • .. 
: ·Static' flow calibration testa with· 1WJ"ple11 and 

z.- ·4, ·s-T eater both eiD.gly and ~ ·mixtures with diesel. fuel 
; ·at ratio.& of 1:1 and 1:2 were made at the Hua HiD Airport 
· '(,peratto~d headquarter& from 13 . .J~uary to 30. J&DUar}r. Flight 
. calibr&tJon testa to dete~e effectiv~ awath .width, ··apray 
: ·depoaiti~~· rates,· and pattern and di'oplet size characteristics 

of dl~ael·~~l and .varl~· che~cal .solution•. were made at the 
Hua Hin lo~ation. Prelimbla.ry .flight teats wez:e conducted on 
a ain.ale ·ea•~·weat grid line usin.s oU-aenattlv~ 4ye .cards at 
lO·.f~. intervals on a . 400 foot line to determine awath width and 

.. droplet pat:t~ru. from .diesel fuelapraya. An. ··8nlarged calibration 
grid.waa eatabilu~ed at ~e Hua Hln Airport on 13 • 15 ·..-ebruary 
~ aecu.r ·e dat& .. from inwir:;d flights on 8 :r&diating gricllines o£ 

... ~0 loot' ~ngth. Deposit .. rates were· .. d~ermtned by a colorimetric 
Ueilmiq~~ from diesel oi-l rip~t aolu~Cin. conta!Dins 0,1~ DuPont 

. oil J'ecl dye. White Kr.om'8ii:o~e: cai-da were ua~d in conJunction 
with 6 X 6 inch aluminulh 'plates at each· station i'nterval for visual 
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Static calibration of Beechcraft boom delivery rates, using 
stationary engine attached to air-driven pump and metal 
troughs below booms. 

Detail of troughs and catchment basins used in static boom 
delivery fiow-ra.te calibration, with variona no:.ro.zle configuration•, 
spray pressures and soluenta or chemicals. 
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Calibration grid lines with 6 x 6 plates and c:hromekote cards 
used to measure spray deposit at 10 Coot ·intervals on 500-loot 
profile. 

AJumJnum pJate and chromekote card with ·spray ddpostt. 
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check of apray deposit. The primary objec~ve of the flight 
calibration teats was to evaluate nozzle c:on;Jgu~ations which 
would result in ·a unlform spray deP,Ofl,i~ · -ove.:.- · • known _swath 
~~. .. . . 

I • 

, • ' .: ' ' ' • • ' • , f • • • • I ' ,• ~ 

.... .. :-'•-': ·:<·i. Calil;».ratioq~ flight testa ~vo- been ~de c)~.,~ 
ad~tl~,~-:~rid . area eetabli;shed OJl the . Pranb~ri .Military 

· Jl~i~:rva:ttou to determine :•wath ~clth and spray deposit 
.Ciial'acte;.istlcs of "purple'' and other chemicals included ln 
the evalu•tion. tests, DeP?sit patterns are measured color-

. ~etrlcally with a Bausch:• Lo~ Moc!el .10 ttpeC:trophoton;J,eter 
uai:Jls a wet-plate acetone"'waah technique with .DuPont oU red 
clye or other suitable dye incorpo'ratec! in the apray solution. 

. . 

Meteorologtc:al conditions at .flight altitude of 
SO feet are obtained from instruments on a portable telescoping 
steel tower erected at the grid location. Wind direction 1md 
veloc:lty to the nearest O.l .mph are obtained on a ModelL 
Belfort anemometer with a supPlemental vernier velocitY 
indicator calibrated to read velocities up to 10 mph. The Wind 
direction and velocity tranemittera are mounted at the top of 
the SO foot tower; readingtl are taken prior to and at the time 
of each 11Jght teat on a contole powered by a portable electric 
generator. Inversion cond.itions are determined by means of 
temperature readlngs taken 011 two max:lmum•m.lnim.um. 
thermometers at 1round level and SO loot height, respectively. 
Temperatures are read Immediately after each test. 

. · . Preparati~n· of the teat sit~ !or- trea~ont · 
appUcatlODs \V~s cputlnued .. dUring~the . r~rtlng period. 
Treatment ·pldta 3001 x 15QO'·w~e marked o'i! on the small 
teat' site t!)t&iing 3, 500 rai o~ . t~ :~O acre•. Lanes o~ thl~ 
site had be·en prepared durini:_the previous quarte:r. A single 
swath of '~rple" was spra~:ct6nl9 Febnary throughout the : . ,. . . ··~·~t ·.. . 
length of the ·small test aite eqr.11erve aa a refereuco grid line 
for , treatm~t plot locations. ;;·:M_tho,l~atloa .,..,_& obtained .t'rom 
offid.ab of the PrMbu-ri·lJ41Jti~·y lte·s~~~~-~-~- ~pl'eme 
Command Headquarters for 'extensi.on oi the amaU teat site iuu! 
relocatiOa. of the large test site providing for a total treatment 
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r· . 

Portable telescoping tower used for sec:urin1 Meteorological. 
data at 50 !eet height. 

.. 
Wind direction and velocity indicator console with supplemental 
meter registerina winds at 0-10 MPH at SO feet height. 
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area of 5, 000 rai (Z, 000 acres) and 3. 500 rai (1, 400 acres), 
respectively. Lane clearing operations were reactivated in 
March following surveys in the extension of the small test 
dte; and in the reJ.ocateci large test site to determina suitable 
lane locat1.ons • 

. Vegetational study plots. ·~h 1.0 X 40 meten· 
in etz~, were· estabUahed at 6 locations. in the small teat • .lte. 
A. complete census of woody vesetaticn1 .anCi proBle dJ,"awings 

. wen made at each location to characterize tlae vegetation~ 
· ~to,Z.aphic ata~ona were established &t lZ. loc.~ons fJ:l the 
. small. test site at which ·one vertical ud 4 horizontal phbtosraphs 
. were taken to evaluate vertical and horizontal Visibility and. 
vegetation cover. 

Additional vegetation inventory plots will be 
established in the extension of the small teat site and in the 
relocated area after treatment plot locations have been 
established. 

A photosraphic technique was developed for 
evaluation of changes in horizontal and vertical visibility 
caused by defoliation treatments. Six photographic stations 
will be established in each treatment plot prior to treatment. 
At each location, one vertical ~ ~ borizoutal photographs will 
be taken with a Nikon F ·c~er;t 'eqW.pPed with a Z8 mm, wide· 
angle lena prior to trutrnent and at etandard intervals sub- · 
sequent to treatment. Percentage change in follatlon du€1 tC? 
treatment will be detelrmined·by, p~otoelectric meter scanning 
of negatives subjected to st~4r·dizeci contrast development 
procedures. Corollary obliemtiona'· of defoliation will be made 
on tree species in vegeta·aonal t:rariSe~tG ..:.t e;1~h photogra.tJh'.c 
stations. 

Test Results 

Represent.Stltril &,til.\ ~tahed in lltatlc flow te~ts 
with various nozzle o::iflc·e~J, ·:m.'4.l,. a-nd preswrtts ar~ glven 

~ .· .. .... 4'1 
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Calibration flight of Beec:hcra!t to determine spray deposition 
pattern with lO inboard nozzle• per boom. 

r--~ .. ' . --. ------·--:--
' ;.~;::; :~. 
i . (... 
I· 
~ ,"' 

i 

-- -··-------·-- -----. . . '· 
• j • • "; t-·· \ 

..~ \ ..:· .... . ... . . 
"i : ,..~,.:~\1" ..... ,. .. ,. . . ~ .:.~; :... .. r 

'· .. i:-a • . 
.. : • .. i~. - ,": • J · ~· .... 

··' c 

Calibration flight on grid at Hua Hin Airport • . Note 50-foot 
telescoping meteorological tower to determine wind. conditions 
at height of spray release. 
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in Table 1. Flow rate data are expressed in gallons per minute 
for a boom ayatem consisting of a total of 40 nozzles (ZO per 
boom). 

These data car. be converted to gallons per acre 
by the following formulas~ 

Acrea per minute = Z x swath width (ft) x airplane speed in mph · 
1,000 

Oals per acre 1:1 sala per minute 
acres per mizmte 

Thus, for example, assuming a swath width of 100 feet and a 
speed of 115 mph (100 knots), the number of acres sprayed per 
minute woulci be Z3. 0. A flow rate of 76.8 ga.lll/mia. such as 
for the mixture of 1:1 Z, 4, 5-T diesel a.t 40 psi would be 3. 3 
gala/acre. The range of nozzle conflgurat:1ona for the ciata 
indicated ahow a range of flow delivery from 0.48 gals/acre 
(11. 0 gala/min. for water with D6 • ZS nozzles at ZO psi) to 
4. 2 gals/acre (97. 4 gals/min. for diesel fuel with DlO .. 56 
nozzles at 40 psi). Deliveries in excesa of 4. Z gala/acre can 
be obtained by increasing the number of nozzles or by double 
appUcations. 

General conclusions drawn from the data on 
delivery flow rates are: 

a. Flow rates of diesel fuel are greater 
than those of water. 

b. Flow rat.;.•n of 11purplf;", a -flulcl. wi~ 
. }•p.acific density C~f !0.8 ll-B/e&nl t~ ~PP'.(.ect·auly.leas ~.that of 

die•el. fuel wit:!l a density o£ 7. =- l~a:/gal. · · 
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(1) DATA BASED ON D7-56 NOZZJ:,ES 

TABLEL FLOW UTES (GALS/MIN) FOR. BOOM 
SYSTEM WITH 40 NOZZLES FOil V AIUOUS NOZZLES 
AND PR.ESSUU:S. BASED ON STATIC I'LOW TDTS 
WITH BEECHCRAFT SYSTEM 

' NOZZLE TYPE IPBAY 
SOLUtiON PSI D6·25 06-56 DB-as 1)8·56 Dl0·56 

WATU. 
20 u.o . 16.4 ·53.'1 64.4 
so U,? 20,4 65.1 '16.6 
40 15.4 ZS,'I 1'1.1 91.1 

DIN IlL (1) 
J'UBL 20 -42.0 

30 sz.o 81.5 
40 60.3 9'7.4 

.. 
PURPLE 

30 16.5 33.4 51.2 65.3 
40 18.4 38;S 62.0 '16.S 

PnPU:/ 
DJI:SBL 20 12.3 11," ·46. 6 
1:1 MIX so 15.8 Zl.l sa.z 

40 16.9 23.0 : 68.8 

PUBPLZ/ 
DJBSEL 20 so.s 41.1 
1:2 MIX 30 36.1 56··· 

40 42.8 

2,4,5-T/ 
DIZSJCL 20 13.8 30,0 11.2 ..... : 59.4 
1:1 MIX 30 15.5 : 34.0 1o.o 54.1 68.S 

40 1'1. 9 ~9~5 21.9 62.1 16.8 

i,4,5•T/ 
DJESJ:L 20 -'U.4 16.6 45~9 
1:2 MIX 30 15.1 20.0 56.8 

40 18.7 22.1 6'1.3 
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c. Fl~w rates of mixtures of 
''purple" or 2, 4, 5-T ester in r-~ti~s of 1: 1 or 1:2. 
with diesel fuel do not differ significantly from' that 
of diesel fuel. 

Preliminary ap;ray deposit patterns 
obtained by the oil sensitive dye card teclmique on 
a aingle 400 foot grid line at the Hua Hin Airport, · 
uaing diesel fuel spray, indicated that boom con­
figurations with noz&les equally spaced for the length 
of the booms (wing span of 52. feet) produced a swath 
width in excess of ISO feet with a cllstinct bimodal 
pattern at flight altitudes o£ SO to 75 feet. A total 
of 69 flight nma were made in a 6-day period uaing 
thia tecb.Dique. 

A more comprehensive analysis of 
apray depaalt pattems waa made with the wet-pl&M 
method &Dd Kromekote card teclmique on a grid with 
8 grid Unea permitting inwind fiigbt runa from any 
direction. Effort in this phase of the c~lbration 
studies was directed toward modification of the boom 
&Dd nozzle configuration to secure uniform apray . . 
deposit :rates over a tentative swath width of 100 ta 
150 feet. Bimodal deposit patterns appearttd to be 
influenced by the 2-englne confiauration of the plane 
with a gap in nozzle placeme:Dt corresponding to the 
fuselage and by the distinct wing-tip vortlcal action 
noted when nozzles were positioned to the wing tip. 
R.eatrlctlon o£ n~z:dea to inboard positions behilld the 
engine nacelles restricted the vortical deposit pattern 
and tended to give a more restricted swath width but 

.. 

the depnPit pattern maintained a 'distinct bimodal r.sp~oSc~; 

· Trials conducted ·wtth flaps down at 10°, 
15°, and 30° allowed a tendency to minimize the bliilodal 
deposit curve. Pertinent data from 46 teet flipts with 
various n~zle and boom con!igu.ratione are preaented 
in Tabla 2. 
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(J) ' (f) 
(J) (J) 

"'Tl TABLE l. SPRAY DEPOSIT CHARACTERlSTICS OF VAlUOUS NOZZLE AND BOOM , 
m CONFIGURATIONS TESTED IN FLIOHT CALIBRATIONS BY COLORIMETRIC- m 
0 WET PJJATE METHOD USING DIESEl. FUEL AND DUPONT OU.. RED DYE. : O 

c .ALL TESTS AT 40 PSI c 
(J) (J) 

0 0 
CD Nozzle· R.anse of Cluu-acter CD -o ."0 ro No, of Swath Spray of ' Ill 
~ 

No Desreoa FUsb& Width Depoait Deposit ~ 
3 3 
CD Size Boom Sp&c:la.s Poei~oa. Flap Teets (Ft.) (Gals/Acre) Pattern CD 
:::J :::J 
.-+ .-+ 

0 0 - -(J) (J) 
.-+ .-+ ro D6-56 zo lZ" Boric. 0 4 105-175 2.4 - 0.5 BIMODAL ro .-+ .-+ 
CD CD 

0 Dl0-56 10 JZ" Vort. 0 2 90-100 1.1-0.3 ·p. BIMODAL 0 ro ro 
(/) (/) 
CD 

Dl0-S6 20 ' , .. Vert. 0 ] 140-110 3.3-0.7 BIMODAL CD 
z z 
9 0 

"'Tl Dl0-56 20 1211 Hori,.. 0 4 125-115 4.1 - O~l ··· BIMODAL 
"'Tl I I 

N N 
0 Dl0-56 10 12,11 Haria. 0 · 6 ' 95-1o60 l. 6 ,.;·1.1 . .'. VAlUABLE 0 
....>. 

1z.i1 
....>. 

01 10 Vfd't. 01 
I . . I 

0 0 
(J) , .. Horic. 0 9 110-110 4. 3 - .1. 3 . BIMODAL 

• (J) 
(J) 010-56 20 (J) 
N .. N 
N N 

0 Dl0-56 15 , .. Horis. 0 4 90-160 z. 7- 0~ 7 . BW9J)AL 
0 

0 - 0 
0 

Dl0-56 zo , .. Boric. 10 5 100-130 3.8 - 1.0 BIMODAL 0 
z z 
0 9 
0 Dl0-56 zo , .. Horic. 15 5 100-110 4. 3 - 1. 7 2085 0 
0 NOT BIMODAL 0 
01 01 
--..J --..J 
--..J 

010.:56 zo , .. Haria. 30 z· lZS-140 3.1 - 1. 3 BIMODAL --..J 
<D <D 
v.> v.> 
(J) 90..:-uo (J) 
()) D7 .. 56 20 , .. Horia. 10 z 1.3-0,3 1ofZ ()) 

0 NOT BIMODAL 0 ro ro 
.-+ .-+ 
CD CD 

0 0 
(J) : 0> ..... ..... 
0 · . • . . 0 
N • . N 
i\3 . . . . ..... 

I\) 
0 . o 
....>. j ....>. 
01 ' 01 
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Results from illght calibration testa using 
diesel fuel sprays indicate that: 

a. Horizontally positioned nozzles 
give droplets of larger mass median diameter than 
similar vertically positioned nozzles. 

b. Restriction of nozzles to the 
inboard half of the boom with 20 horizontally-positioned 
nozzles at 6 inch spacings prod.ucee a well defined swath 
of leu than 150 feet but with a distinct bimodal deposit 
pattern. 

.c. Uae of 10 to 15° fiape during spray 
application minimizes the bimodal aspect of spray deposit 
and giv:ea a sui"table deposition pattern within a swath width 
of 100 to lZO feet. 

Flight calibration testa with "purple", 
totaling Z8 as of 15 March, indicate that the spray deposit 
patterns are "slightly narrower in swath width and that 
droplets are of larser mass median diameter. The use of 
flaps gives a desirable deposition pattern. 

Plana 

Full scale treabnent applications will be 
made on replicate 10-acre plots in both the small and large 
test site areas at the Pranburl MiUtary lteliervation. Bi­
monthly applications will be made of basic rates of purple 
and Z, 4, 5-T eater, in coordination with specific rate aDd 
volume applications of8 basic defoliants, desiccants, and 
herbicides. DUring the initial phases of treatment, 
calibration flighta of all types of spray aolutiona will be 
made over a standard grid line to determine deposit rates 
under identical conditione aa treatmant. Deposit rate& will 
be determined colorimetrically using either oil or water 
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\ 

soluble clye iD the chemical solutlOD. Meworolopcal 
coDditlonl duriB& the periocl of ueatment will be 
measured at the teet aite aaclgrid locatloD. 

sz 
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,---------------------··-"·-••••-•ooooo•oO-•••- ,_. 

Requirement: 

Task: 

Psychological Warfare 

Paycbolog!.'cal War!!re Equipment (ZA) 

Audio· Visual Mobile Unit 

MllDC ia awaitln1 ARPA action in CONUS on 
recommended improvements baaed upon field teat of the 
Willy& Audio-Visual Mobile Units. 
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SUB-PRO.U:CT VD 

TECHMICAL PLANNING AND PllOG1lAMMINQ 

i 
! . 
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·-········· ···-··--'---------------------

SUB-PROJECT VU 

TECHNICAL PLANNING AND PR.OORAMMINO 

SUB-PROJECT OBJECTIVE 

This sub-project provides for operation• reeearch in 
the identification of requirement• for new or improved 
counterinsurgency weapons and equipment. Through data 
acquiaition, analyeis, and the application of inter-disciplinary 
scientific techniques to the analyeis of military and related 
civil problems, this sub·project points the way to new ideas 
and requirements, helps eetabliah priorities, and helps integrate 
ARPA1a counte.rinsurgency RDTIIE effort. 
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R.ee~emeat: 

Task: 

Stlb-Ta1k: 

·Data Collection and ADalvii - Envi~amental 

Phy!ical· Envh'oDment.Methoclolop (!M} 

Wate~ Reaource1 

No further activity durillg the aoeporting period. 
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.· 

·--

Vegetation Team in operation. Conducting .a FlC?risti.c, 
composition 'and st:-ucture of forest sta . .,d,s; ·, · .... 

. . ~ . 

Soil Engineers condue~ing soil sample!\ 'on site for use 
in Vegetation Studies al'ld c_ollection of son data !o~ M~RS. 
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Requbement: 

Task: 

Data Collection and Analysis -
Envircmmental 

Vesetation Stucly (W) · 

Thus far, 86 floriatlc compoaitloa profile plot. have 
been completed to usl•t In ldentifyln1 ve1etatlon In ThaiilaDd. At : 
the same time, ·caaopy obsc:uat:lon a1l.d !O:rwud vlatbWty measure­
menta of value to research In surveillance problema, and soU 
aampt.a rele'V&Jlt to M.RDC mobtUty research, are &lao taken. · 
Approxtmately ZOO canopy ,maasurementa, )90 fol'W&I'd visibility 
~eaau:rem.ent8, ancl130 soU samples have been ·recorcled by field 
reaearch teams. Plate• 1 and Z show a ve1etatlon team in the B.eld. 
A team. usually conalata of a taxoaomiat, botam1t, forester, plant 

. collector, and soli enpneer. · 

Plate 3 shows forest composition. The test plots are 
laid out iA blocks 10 meters by 40 meters. The data collected Ia shown 
in Plates • ud 5. From these data, leaf vohune, wood volume, tree 
spacillg and clenalty, bruu:J:a 1rowth, heipte, physical forest atructu.re, 
and other mea.au:remellts are obtained. Plate 6 ahowa soils data taken 
from a teat plot. 

Data are being collected on every forest type in 
Thatland 8lld a11ociated Ulldergrowth. After collection. is complete, 
an aaalysis ia made and a ~tten description prepa::red. Sample 
data sheets are attached In Appendix A for .Uluat:rat:lva pu~oaes, 
These data abaete can be moCWlecl at any time to include particular 
envbonmental clata required for other MllDC tasks and sub-task•. 

While the vegetation surveys are In progress, notes 
are made on edible and poiicmous pluts for lnc:lusion iA a jungle 
survival lumd.boak for the Royal Thal Army.. The basic: outune of 
tbe book i• drawn from the ~ed Forcee .Field Manuals, with 
additions coverbtg such subjects a• the nutritional food value and 
frequency of occurreDce of edible forest plaDts. 
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· Requirement: 

Task: 

Data Collection and Analysis ..Sociological 

Studies o! Nonhea•·t Thailand (ICl) 

The Directory o! The Social Sdence ln Thailand 
wa• publbhed iu coUaboratlOD with Chulalongkorn University 
and c:Uatributed to intereeted parties during the reporting period. 
Work continues on the bibUography o! uncatalogued and generally 
Wlknown reports and· papere dealiDg with Thatland which are 
relevant to MR.DC reeearch activity. 

57 



UNCLASSIFIED U.S. Department of State Case No. F-2015-06622 Doc No. C05779368 Date: 06/02/2015 

-----------.....----------------····· · ·· .. • • • • •• 0 

RAC ELEMENT OF MRDC 

. ~AC ia developing .a. concept of conflict {such as. might 
come about in ~d if Communist-inspired insurgency 
d~ve.~s) as an essential part o! ite task to accompiish 
operations research in logistics, mobility and gr~d 
operations under Sub-Project In; in addition the model 
concept is intended to provide all projectS in MRDC .with a 
common base or statement or potential conflicts that can be 
used or elaborated upon as the re~uirementa for each study 
dictate. 

During the reporting period a first 'draft of the concept 
was completed, briefed and circulated internally within the 
OSD I ARPA R&D Field Unit for critical comment. A second 
draft is scheduled for completion in April. This draft will 
be briefed to a wider US /Thai audience for comment on 
Aprll 9 and will be submitted to a large number of people for 
detailed review before formal publication. The Northeaat 
portion of Thai~d was chosen as the setting for the 
situation& and three examples of lnaurgency campaigns at 
varyi!lg levels of intensity have been developed. 

The procedures used for situation development may have 
application in studies by other organizations within Thailand 
or in other areas of the world. These pouibilitiea will be 
tested, both as to the adequacy of the procedure itself and the 
validity of the basic parameters already developed. 
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SUB-PROJECT Vni 

RESEARCH AND EXPLORATORY DEVELOPMENT 

SUB-PROJECT OBJECTIVE 

To initiate, or conduct in support of one or more of the 
other AOILE projects, technical feasibility studies, research 
or exploratory development to fulfill those requirements which 
neceaaitate preliminary investigation to either establish the 
state-of-the-art or to explore the means of exte~ding the state• 
of-the-art. Efforts of this nature are undertaken within Sub­
Project Vni to obtain sufficient data to determine whether or 
not a development program oriented toward the achievement 
of a apecific end item should be undertaken. This sub -project 
also encompasses takes complementary to other AOU.E sub­
project objectives which are not within the scope of their 
primary programs. 
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. 

d. Food items should weigh approximately 
the following (~y pro.ce~aed weight): 

• . · 

(1) Rice packet 300 grams 

(Z) Vegetable ban ZO ·grams 

(l) Meat bars 50 grams 

(4) Coffee 5 grams 

(5) Lemon powder 5 grams 

(6) . Salt 4 grams 

• (7) ~plapowder S grams 

•(8) Thai curry powder 5 gratn& 

(9) Pepper slices or powder 5 grams 

(10) . Sugar cubes 10 grams 

e. Instructions for food preparation should 
be written in Thai on each food item. · Each menu (packet) should 
be identified as breakfast, lunch, or dinner, along with the type 
meat aDd vegetable bar it contains. The mix of the various meat 
au.d vegetable ban of the menus aho\lld be in equal proportions. 
It ia not knowD at this time which meat and vegetable bars should 
be in a particular menu. • 

f. All items, except those indicated by an 
asterisk should be provided from u."s. aourees. A'RPA Field 
UDit, Bangkok, can forward the !!!!!!..Pl! and curry powder (or 
any of the other i~ems~ U required) to the Natick Labs when 
notified of the amount and typea required. 
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ARPA has been requested~ arr4LJlge for a qualified 
food technician to come to Thailand during the .test period in or4er 
to allist in evaluating the results of the teat, as well aa to recommend 
the composition of an operational ration. Should the R.TA decide to 
adopt combat rations, the teclmldan could further advise Thai 
authorities on equipment, plant, u.d materia.t.a required to produce 
a Thai ration. 
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The CDTC~ V ration is relatively, light~weight (Z pounds 
9 ounces} and fairly compact when compared to the current 
canned RTA ration (4-1/2 poW1ds). Contains are dehydrated 
ri~e. vegetables (cabbage. apinc:h), meat (shrimp, fiah, pork) 
condiments. (red pepper slices, garlic powder. salt). 
beverages (lemon drink, coffee, tea.) and sugar cubes. 

t . • . 

... ' 

These rations have a l~ng shelf life and can be produced 
from local produce • 
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A 10 ounce bag o£ dehydrated pre·cooked rice is a part 
of each meal. The rice is prepared by mixing one half canteen 
cup of hot water with the rice in its plastic container. The 
rice is ready to eat within 10 to 15 minutes. Thai soldiers 
liked the 'rice and preferred it to the canned rice used in 
the present RTA combat ration . 

I 
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Requirement: 

Task: 

Sub-Task: 

Ratione 

Combat Ratlona 

Food Packet, Indisenoua, Combat 
~ent Evaluation 

.. 

.ItA evaluation of the Food Packet, .Indigenwa, 
Combat SupplemeDt waa conchlctecl ba December 1963. The 
followiq backarO\ID.d iD.format:lon ls pertlu.eut. The Food 

.Packet, Jndiseuoua Combat Supplement is being considered 
by the U.S. Army as a ration supplement whlc:~ could be . 
provided by U.S. Forces to Thai and other perloDDelln 

· apectalized combat operations. The ration was developed on 
the baaia of existing technology by selecting simple components 
from U.s. military rations that-were thought to have a sood 
probability of beins acceptable to people from different food 
cultures. The 9th Logistical Command located in Korat, 
TbaUUd, acting for USAR.YIS, .requested MRDC, aa the R&D 
agency of the Royal Thai Anned Forces, to co~ct this · 
evaluation as a part of the MR.DC colb.bat ration task .• 

The pul'po&ea of the evaluation were: 

1. To determine the euitabillty of the 
.food packet for use by· Thai forces when conducting combat 
operatiau. The evaluation determined spoilage, auitability 
of cache feature. du.rability ·of bandoleers and lnclividual packets 
during operations, and suitability for air drop. 

2. To determine the accept~illty of 
food components to Thai personnel. 

3. To obtain lAformation on the manner of 
its use as a supplement to other foods, either provided or found 
ln nature, when conductbi .. cl:nnbat operatlona in. Thailand. 
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4. To obtain information and data upon which 
to base improvements of components and packaging techniques of 
this or similar combat rations for use by Thai personnel. 

Th~ evaluation concluded that: . 

1. The ration, in its present form, is not 
entirely acceptable as a ration su~lement for Thai personnel 
conducting combat operations. UntU a mo're ·suitable ration is 
developed, this ration could be used as a supplement. for short 
periods, provided that additional hot pepper and fisp sauce powder 
were available. The .R.TA OM Subsistance Branch can supply both 
of these ingredients. 

2. ·The plastic case is adequate as a container 
for the food packets; however, it would appear that all rations 
~ould not have to be packed in the e'xpensive plastic :case, Depend· 
ing upon the tactical requirement, a percentage. of rations could 
be packed in cheaper, waterproef-cardbo~rd cases, using the plastic 
cases only when rations are to be stored bi. a cache. The plastic 
case is suitable for air drop. but hon.eycomb should be used to 
protect cases that are free c:b·opped. 

3. Tbe bandoleers are sturdy and are very 
effective as a carrier for the ration packets • . ·The bandoleers can 
be conveniently carried by a soldie_r in a ~ariety of ways which 
will save valuable space in an already overcrowded combat pack. 
The size and weight of the ration packets are particularly desirable. 

4. The follQWing food iterits are not entirely 
acceptable to the Thai palate and should.be removed from the ration 
in order to make room for more acceptable items: 

a. Cheese bar 

h. Tea 

c. Onion powder 
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d. OarUc powcler 

e. Sweet bare 

5. The· following items ahould be added to a 
portion of the food packet... · 

a. Small pack ot cigarettes and matchea 

'b;, A variety a! cGmpresaed vegetable bars 

c. Sugar cubes 

d. Powclered .!!!!!,.Pla (fish sauce) 

e. Hat Thai curry powder 

6, The following itema should be changed aa 
indicated: 

a. . Dehydr.ated red pepper bar or powdered 
red pepper (very hot) should replace the relatively mild red pepper 
powder. .· · 

b. More coffee powder abould be added to 
each packet coDtalmng coffee. 

c. A variety of meat should be offered. 

7. The· ration paclcet ia ~tended to supplement 
basic .food itema, eithu provided locally or found in nature. Basic 
food itema (rice, vegetables, etc.) cannot always be fwnd in 
auffident q,uant:ltlea in nature o:r locally in remote areas of T!alland 
to auatain even amallnumbera of troops. The ration supplement, 

· because of ita concentrated. nature, could. be used as a sole food 
. source :by Tba.i .troopa. !or only ·a few days ud still have the troops 
maintain their combat effectiveness. Pxo'Viaion should therefore be 
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made to eupply troop• wtth basic food etuffa, euch as dehydrated 
dee, ill those instances where basic (OQds are not available in the 
area of operation&. Two varieties of dehydrated pre-cooked dee 
which is ready to eat within 15. to. ZO minutes after cold water is 
added will soon be evaluated by MJU)C for use in a Thai combat 
ration. Dehydration reduct!~ the weiaht as well as the bulk of the 
rice. Another advantage is that the rice i~ pre-cocked, 
eliminating the aece .. ity for elab~rate cooking preparations • .. 

' . . 
1. A ration o~ this type, should be fed to Thai 

troopa duriag trailliag so they can learn to prepare the food and 
acquh·e a taste for some of the food iteme .... hich are strange to them. 

. . . 
Ae a result of the teat, the following recommendations 

were made: 

1. Tbp Food Jllacket, IDdigenous, Combat 
Supplemeat, ia ita pre seat form.,. not be standardized as a .combat 
ration supplement for use by Thai peraODilel' eugased in combat 
operations. Until a better ration is developed, the present ration 
supplement can be used for short perioda of time, providing it ia 
supplemeated with additional bot powder an.t fish sauce powder. . ' . . 

2. The plastic fo~ pu:ket container case be 
used !or rations that are to be ator,d u, a eache or improvised 
field atorage for long periods befo're being e~nsumed. Leas expensive 
cases should be used for rations that are to be conaumed soon after 
delivery to the area of opuation1, , 

3. The cloth bandoleel' &Dei the foil food 
packet wn.pper are acceptable for combat r~tioas of thia type. · 
The weight ud size ofthe food paeketa :are particularly desirable. 

I • • • ' 

4. AIUJA arrange for an appropriate agency to 
fabricate a dehydrated· type ·:ratio-.. of approximately the aame size 
&Dd .weight, uling a ehnilar.paclcaging technique •• uaed in the teat 
ration and CCDtainiagessontially the following food items arransed 
in the following menus: 
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a. Breakfaet (Three menus) 

Meat bar, one of either fish, pork, 
.. or shrimp 

Cereal bar • 
. . 

Coffee 

Sugar, Cube 

Small packaae of cigarettes and matches 

b, Lunch (Four m.enus) 

Meat bar, one of either fish, pork, 
. : shrimp or beef 

Vegetable bar, one of either cabbage, 
lettuce, spinach, Chinese muata.Jod, 
collal'ds or celery 

~~powder 

Salt packet 

Lemon powder packet 

' . ., Packet of ~ot pepper powder or slices 
. . 

,: ~acket of euaa.r cubes 

c, Dinner (Four menus) 
' ~ I i ·~· . 

¥e~ ~ar, one of either pork, shrimp, .. .. tish or be~f 

Vegetable bar, one of either c.abbage, 
lettuce, spinach, Chinese mustard, 
collards or celery · 
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,!!:!! !!! powder 

Packet of bot Thai curry powder 

. d. Food items iA these menus ahould 
weigh approximately the iollcrwlng. (dry-prepared weight) 

Vesetable bars. 20 grams 

Meat bars 50 grama 

Coffee 5 grams 

Lemon powder 5grams 

Salt 4 grams 

!!!!!! e powdez: S grams 

. Thai curry powder 5 grams 

· Pepper slices or 
powder (hot) S grams 

Susar. cubes 10 grams 

e. Food preparation instructions should 
be printed in Thai on ea.ch packet. Each meal (packet) ahoulcl be 
identified as breakfast, lWLcb, Ol" dbmer, along with the type meat 
and vegetable bl.r it contains. · Various types of meat ud vegetable 
bara should be equally cliatrib:ated thrO\Sghout the rations. It is · 
DOt kJlown·at tbf.a time which meat and vegetable bar combinati.ODS 
are beat. 

f. ~ approximately 3, 000 of the above 
packets (1, 000 ration•) be evaluated by MllDC to ~temU.ne their 
suitability aa a combat ration supplement !or Thai troops. 
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g. . That provisions be made to provide 
Thai troops en~aged in combat Gperationa in remote areas of 
Tbafland basic iood ltP.ntl such as dehydrated ric~ packets along 
with ration auppl•mente when basic item• are not available in 
the area of operations. 

. . h. . That combat t"ationa o£ this type be 
feel to Thai tro'lpa 1n tnining eo they c~ acquizoe a taste for 
the food itetna aa well a1 .!,earn to prepare them • 

. · ' 
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The small size and light weight of the ration packet permits thi ::1 

RT A soldier to carry a six day suppt)• of ration supplements. 
Tesl subjects wore the bandolec:r:> !or thre~ days during vigor­
ous traming exerciS~.9. The bandoleers were convenient to 
carrr, withstood the rough handlinl.% and did not intcrfe:;-e with 
lhc ~l)ldicrs' bod)' movcm~nt. Ac-caus~ o( th~ heavy wei~ht 
and bulk. an RT A soldil"r can carry only onc day o! comb:l.t 
ralions currently usl•d by th..- RTA, along with othe-r esse-ntial 
cnr11bal equipment. 
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Test subjects losl an average of three kilos (6.6 lbs) during 
the three days in which they' ate the ration supplements. Sornc 
men lost as much as 4 and 5 kilos (approximately 10 lbs). Men 
ate 600 grams of rice per day, supplemented by three ration 
packets. RTA soldiers normally eat l, 000 grams of rice per 
day in addition to meat and vegetables, 
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APPENDIX A 

FIELD TABLE A. 

TABLE OF DESClUPTION OF SAMPLE.. FOREST STANDS 

• ' . 

..!:!2= .Jaaua~ 6, 1964 

Examiaatlon or plot No. 5 

Locality lAd alte 8. Z3 mile. from the bue camp of Janaky and 
Bailey at Khao Yai. 

Latitude 14° 3Z1 14 •. 8811 N Long!tude 101° 371 4, 76" E 

Vegetation Tne. Dry Evergreen Forest 

Sasnple shape • . Rectansle Sample area 10 x 40 sq.m. 

Phyaiopmy: Structure, Ufe fonn. This ia a two-story forest 
atruchu'e. The upper atory from 10-30 meters 
is compoaed of Dioapyroa variegata. Mitrephora 
ap. , and other species. · Tbe lower story up to 
10 m.etera la composed of Streblua taxoldes, 
almost pure stand. 

Habitat. 

Elevation 360 m. Exposure · N 40 E Aspect N Slope 10° 

. Drainaje: - R.&_Eid Moderate x 

Solar radiaUcm 

Vertical 25 N: N 30 E 10.1 
s:·· s 30 wzs-. -

zzo 

N 60 E 16 
s 60 w 40 

Poor -
E: S 60 E 40 S 30 E SO 
W: N60 W~ N30 W ll 
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Ti.m.e 0940 Weather condition clear. 

Parent Rock Lilne stone 

o - ~sn = 6. 5 
Nature ot sOil:- Depth SO" ..2!!_ 25- son = 5. 5 . Color llecl brown clay 

Texture flne Coll8i&tency sott. 

Sul'!ace Utter: Depth Scatter x 

Edible p!ant: 

Hazardou• plant: Thorny shrubs (Streblua taxoides) 

Nota bene: Tree leanings tiUUcate •t1'onl winds from the East. 
.... 

. ' 
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FIELD TABLE B. 

FLO~TIC COMPOSITION AND q~US OF ~EES 
(MORE THAN SCM. D8H) 

Stand No. V 

E!!!,: .Januar}r 6; 1964 

Area 40 x 10 sq. m. 
----: 

Stand name Dry evergreen foreet 

Tree: Pterocymbium tintorium, Colona flasrocarpa. Dioapyroa 
variegata, Writia tomentoaa, Grewia ap. , Ulmus ap. , Xantbophyllum 
ep., Mitrepbora ap., Lageretroeinla b~aae, Olea ap. 

Shrub: Streblua taxoides, Excoecaria sp., Mellotus sp., Paychoria 
ap. , Micromelum. 

Herb: Tetraat:". ;~ma ap., Linoetoma ap., Uvula ep., Veppla ap., 
Onetum ap., Allciatzooc:laucius ep., Hym,a.opyrainle ap., Jasminum 
ap., Toxocarpua ap., Veutllago ap., Ptero~oma ap • 

Cu Di Z-5 m.bera: a ... .............•• em 
Bauhlftia ap. 

· SaprophYtes: 

Parasites: 

Diameter of Branches s-zo em. 

Undergrowth hish: 1-3m. Composed of Streblua taxoidea, Vines, 
aeedliasa .ancl aaplinge • 
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Penetrability Fair ______ ....;Poor ___ ..... x..._ __ 

VieibiUty N 2Z E 15. S IZ W 11 · (ave • .!!:! m.) 

No. of Picturee: Roll U Vert. 4 N 5 E 6 S 7 W 8 ------ - - ..._ ---

i 

I 
I 

. . . 
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FIELD TABLE C. 

Stand no. 5 Date. January 6, 1964 

Forest Type. Dri Everareen Forest 
·• 

No. of Dia. B.A. Helpt Po1ltl011. of Tree m. 
Trees Tree Species em. aq.ID.. ~. Bue From 

Line Base Line 

1 · Pterocymblum 38 011487 6 1. 5 1.40 
tlnctorl\Un 

z Pterocymbium 39 012100 8 3,5 3.0 
tinctorlum 

3 Colona 110 096250 Z8 8.o 6.0 
1lagrocarpa 

4 Dlospyroa 60 02.8638 13 12.0 4.S 
variegata 

5 Dloapyros 34 009196 10 u.o 10.0 
varlegata 

6 Wrlghtla· 77 047165 zo 14.0 8.5 
tomentoaa · 

7 - Grewia sp~ · · 124 12.231 24 · lS.S z.o 
8 Streblus taxoides 35 009745 6 .. 16.5 7.0 
9 Streblua taxOidea 31 . 007645 6 11.0 7.0 

10 Ulmus ap. 80 050912 31 17.0 9.8 
11 XanthophyUum· •P• 78 048398 28 18.3 z.s 
lZ Dioepyrolf 93 068803 2.9. 19.0 s.o 

variegata 
13 Streblue taxoides. 30 007160 7 zo.o 4.0 
14 Diospyroa 45 016109 16 Zl.O 8,5 

variegata .: . 
15 Streblus taxoide.S· Z4 oQ-.s~~ · 5 zz.o a.o 
16 Dioapyros . 59 . 02.7691.: 2.5 z~. o· s.o 

variegata ' . 

17 Dioapyroa 32. 008146 . 16 24.0 9.5 
variegata 

18 XanthophyUum ap. 2.0 003182. 9 2.4.5 1, 5 
19 XanthophyUum ap. 45 016109 22. zs.o 4.5 
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No. of Dla. B.A. Heicht _Position of Tree m. 
Trees Tree Speclea em. aq.m. m. Ban From 

Liu Base Line 

20 · Dioapyroa 46 016833 17 26.5 9.0 
variegata 

21 Streblua taxoides 20 00318Z .7 27.8 7.0 
:u Streblua taxoldes 24 004582 7 28.0 9.8 
Z3 .Mltrephora ap. 70 038980 Z8 29.0 '1.0 
Z4 DlO&py2'011 59 OZ7691 Z6 30~0 4.0 

variesata 
25 Mltrephora sp. 60 028638 17 . 31.0 4.0 
z'6 Streblu• taxoides 35 009745 7 . 3Z.5 1. 5 
21 Dioapyros 18 002577 7 33.5 3,5 

variegata 
28 Dioapyros 45 0~6109 Z2 35.0 · 2.0 

varlegata 
29 Stzeblua taxoidea 32 008146 9 36.0 1.0 
30 Mib'ephora ap. 57 025846 19 37.0 3.0 
31 Lageratroemia 19 002872 8 38.0 s.o 

Balanaae 
32 Grewia ap. 20 003182 8 38.5 s.o 
33 Lagoratroemal l4 009,196 14 39.0 1.0 

balansae 
34 Olea sp. 22 003850 10 40.0 4.0 

PLOT V DR.Y -EVERGREEN FOREST 
l<HAO.YAI NATIONAL P.AltK. SOUTH OF J It B 

--------~-------------~-
1. Pt.t Pterocymblum tlnctorlum 
2, Co.a · Colona .O.agrocarpt. . 
3. Dio.v Diospyros vanegata 
4. Wri.t Wrightia tomentosa 
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s. Ore Orew:la sp. 
6. St.t Streblue taxoid• 
1. Ul Ulmu• ep. 
8. Xa. Xmthophyllum ap. 
9. w Mitr~hoz:~ ap. 

!0. La,b Lageratroemia balaDaae 
11 . 01 Olea sp. 

• 
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Type of Forest 

Mixed Decldu0\11 
(Teak forest) 
Maehongsorn 

Dry .Dipterocarp 
km 109, 

Ban Kurugu 
Nakora Phanom 

Dry Dipterocarp 
km Banphai 
Borabue 

No. of 
Measure-
ment 

36 

12 

8 

Dry Dipterocarp. 12. 
(mixed with teak} 
Obluang, Hod 

Dry Dipte rocarp 32 
(mixed with pine) 
Doi Boluang, Hod 

VilibiUty in 1o 

lO m l.0-30m 3o-4om 4o-som so+m 

2.8 2.7.8 2.2..2. 19.4 2.7.8 

40-60 60-80 ao+ 

2.0.0 33.3 40,0 6.7 

37.5 2.5.0 37.5 

66.7 33.3 

ao· 80-iOO 100-IZO 120-140 140+ 

25.0 ZZ.l 21.9 lZ.S lZ.S 

. ... . ··-· .. .. ...... _____________ _ 
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20" Z0-40 40··60 

. Dry Dipterocar..E,. 2.4 8.3 66.7 16.7 8.3 
Mae Hongsorn 
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------------------------------····-···--·· 

No. of 
Measure-

Type of Forest ment 

.. 

Drx Eversreen 36 
Dong Bang-ei 
MukdaJiarn 

Dry Evergreen U 
Pupan National 
Forest 

· Drx: Evergreen 28 
Pakthongchl, 
Korat 

Dry Eversnen 57 
Kabinburi 

Dry Evergreen 96 
Pranburi 

Dry Evergreen 40 
J&r:B Site, Pakchong 

GROUND VISIBILITY 

Visibility in % 

I O-m 10-ZOm 20-30m 
" 

8.3 36.1 19.5 

41.7 25.0 

46.4 

7.0 28. z ' 33.3 

31.3 51.0 

·67.5 22.5 

Moist Mixed 
Deciduous 18 11. 1 38.9 2.2.2 

30-40m 4o+metere 

; 

16.7 19.4 

16.7 16.6 

10.7 

17.5 14.0 

15.6 z. 1 

z. 5 7. 5 

16.7 11. 1 
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