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'.'~The ~C~A/Artillery/Mort~i/Rock~t'.coun;~~e~.s.ur~ S\titjy, ·~·41.s been· b.roken ~own· 
·:i.ri,.to three"ma~·or topics.;: ­ · · 

:r.. 'Reconnaissance .arid Loc·attort ·aids'.• 

·· I:E., Coun'terbattery weapons an~:·we~pQn~.:egf~cti:iieness. 

n.-1. ~p~:ssive countenneasures • 

Sin~~ this First Interim Repprt a!:ldres~~s possible applications of some 30 
d.iff~ren,t:;-1'~c1,1,t1ion aids it is almos,t .a.s·a~y iii.,it.s~lf. The reader may find the

.. 'J;'a)>~i?. of.,C.onte.~ts helpful for quick re~.ei:enc:~ and as..an index of coverage.
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MACSA ARTILLl!:RY/MORTAR/:ROC!CET COUNTERl!l.EASURE STUDY 

Finsi"iNTERI}l au'OR.'r 
J 

RECONNAIS,Sfl.N_CJt; AND 'LOC~tION AIDS 

1. INTRO.DUci'.I'.lON 


. ' 

'11 

At· a MA.CV .:I-staff meeting called on 7 September 1967 to consider alternative 

Dye ·Mar}ter ·p:~ans in view of the intensification of enemy artillery fire in the DMZ 

area,, the. Si=i:en~e Advisor was asked to survey possible counter-ar.till~ry measures 

available- in CONuS. A preliminary survey of available instrumentation- was. reported
by. MACS.I\. tQ OOMUSMACV by messagel of 19 September. On the basis of this information
se.;;er~l.-_ac tions were initiated by the MACV staff, as reported' in COMUSMACV message2
replrqfc 22 September. 

I 

I 
'J 

• "1 

Since the pro!:l'iem of enemy artillery appeared to become, tncreasingly critical, 
as ...measured both in numbers of rounds and in US casualties, COMUSMACV on 25 September
ta~ked.3- MACSA to 

tiEvaluate systems to detect launch locations of rocket/artillery/ 

mortar rounds, to include currently available systems as well as sys­

tems under development or under study in CONUS. In addition, evaluate 
paksive defense measures currently being utilized in I Corps. (Action: 
MACSA in coordination with J3 and USARV. Report estimated completi'on
~ate by 2 Oct 67.)11 


To accomplish the assigned coordination, an Advisory Group was constituted as 
llows:

DMZ Project Advisory Group

Agencz Representative 

7° AF LGen Momyer 
USARV BGen Young (for LGen Palmer) 
MACV CofS MGen Kerwin 
ACofS J2 BGen Davidson 
ACofS J3 MGen Pearson; Col Spaulding (J342)..' 
MACCOC BGen Chaisson 
MACSA Dr McMillan 

At its 'first me,eting, on 27 September, the Advi:!Jory Group considered MACSA 1 s 

proposed. appr9ach, from which emerged the project out line attached as Appendix A· 

Aseco~d me~ting of the Group is scheduled for 4 October to consider progress to 

d'ate, a~ desc,r~bed in this First Interim Report. 


1DTG ,19,154di Sep 67, W.G. McMillan to Gen w.c. Westmoreland 


2DTG-221249Z· Sep 67, Gen w.c. Westmoreland to W.G. McMillan 

:3M:Acv"cofS Aet."ion Memo No_. 67-97 
.... : 

~ 1­

... . . ,- ·-- ....~ 

: t! 

••.•. ,., ~ ...·...;. ......~ ....~ .. ~~ ......~~-t~~~...~-~•. -~· 
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~~·\· . . .. 
::.=~. l· .. _'.1t'a.:!.aqn. with II.I MAF has been accof!!p1i~hed through twQ trips '.to' Da Nang: a 

"-::,;short session ;On 28 S~p.tember,· at which ·the Ma~in_es were presente_d_ w:i;th a set of 


-~. /j-~ua·stions (App1:mdi~ B); an_d an' all-day ,session with· MAGSA members ",o'n 1 October I 


~Jat_ which .the. r~_sp~nses to these questions were'discussed in detail wi.th represent­
/1,;ative-.:. of,III MAF·Hqs, 1°.MAW, lO Marine. Div arid l20·Marine.s, especially artillery 

'-Joff1c.ercs and 'vefterans o-f Con Thien, Gio Linh, Cam Lo, Ca1!1p Carroll, ~ta. 

"-~~ SinC'e .repr.esentatives of 70 AF, 10- Mai:ine A:+r Wing .and M<!-r_irie artillery units 

:·-'.d a·a expressed. the. opi,-iion that they C' arn with, the means at their- d~sposal. destroy 

._d any ene,my _guns '"hat Cap· be ac'curate ly, _lpc:ate9,;. <?Ur first priority",efforts- -and .this 

· ;•:Ffrst· Int~rim Rep9r~·-have been focused on the·_Probletµ 9£ target location. Subse­

.. 'J quent reports· -wi 11- e~cimine the effec·tiveness of pr:esent and near-future weapons 

,·;systems -for destruction ·of ~rtfllery pieces.and sites,, as well as systems for im­

 _:.:!~pro;v:ing -pass~ve defenses,'.
'

' 	 ­'' 

· 	: . Ih considefi~g- p'ossib ie:· teclmical aids· to the .prob ~em of target location, 

: three...~1me· frames,,have. been considered: 

i 

•,j 	
·-: .--::lI ·:!-"j 

I 
I' .-. 
1·· 	
I 	 . 

1· '· · -·~ 

i) systems imm~diately availahle;

ii) .!!YStems available within a short. time; .taken to be a few weeks; and

.sy~tems now under development that can help in the future. 

For eac_h .. _qf the proposed technical aids considered in this report, those
·_ ·.___ J availabl~- in :the shortest time will be considered first, with those available on


l . ·-.:J longer <time sc"a'i:'es in progressive sequence. 

7.

I - ··::; 
I : 	

[: )t 
~~-'' '.-.·~

• \-.;~-~ . >:~j
''.__ .:~

j :-·::&~! 
I
1· . 
i: . ., . 
! 

2. OVERVIEW OF THE AR.TILLE!lY THREAT

' ~. i The DMZ Situation. 

Asses·sment of the number of arti_llery pieces involved in the DMZ artillery 

threat _has be~n ;parti:c:ularly difficult because of the Umited hard intelligence 

,available~ J2 ho,ldings. on enemy order of battle in and around the DMZ indicate the 

esti'inate'd artiHery"TO&E .~hown in Table 1. 


Table 1. -Es~imated DMZ Enemy Artillery/Mo!tar/Rocket TO&E 	 ! 

i 


l· ._r:,~'.-	 85/lOOmm 105/122mm 13.Dmm 16.Dmm 120mm 122/ 140rnm I· , 
Gun How Gun Hvy·Mtr"Mtr -Rocket.Launchers1 

' ·.:S. 
- .. :~.F 


-,a4o ·Arty R,~gt, MR IV 0 24 12 0 0 18 

 1640 Ar~y- ·Rgt, ·M.R IV 12 0 12 12 0 18 

"{~(.78°. A.rty_ ·&eg;tO;i5o 'D'iv 12 12 0 0 12 0 

 Van An-.Aity/RI;{~ 'Rgt _ Unk Unk. Unk Unk' Unk 18-140 

: · (fqssiqiy P.ci,rt of 3SJ0 18-122 


, <~j
l , ~
J· .'.:
/-·:I~
I ··.~
L:.. ~~

-~~
l -- Arty.:cDiv.).. 

 U/I Arty Bn, Sub. of 2io0 -.0 :-.6 : 6 0 0 .0 ,! 

i 
r l 

I

~ 

I 

·..J I~dep. _.Regt. 
' ; Sub Totals 24 .42 30 12 12 72 
!,~ Tdt~i1a: 96 Gun/Howitzers + 24 Mortars + 72 RKT Launchers 

·· alleS.s an estimated 23 destroyed, units 

~!"1#:37480 bacid-: 4s·21s2 



........

•, ,• ., .. . .·., 

' .. . 
'.I '/ .," : \ ,.'' .. . 

~··. J'. It, shoul'd be ·emphasized 'that these figures serve ·on'i_y a.s O'l'.'9-};Jr-of-mag~itude estimates 

dnce we ha,ve_ no information on NVN depa.rtur:es from their· nominal TO&E or on the:i:.r· 

atrength :>ta.tu:). 


Figs :·l&2 · surnmarizas the, distr.ibut fon ·of. incom'ir}g. enemy rounds. on. us posi't fons 

near. the DMz- by- type anti t'fme for ·the ;period embracing ·the r.ecent high ~ctivity. 


E'sti~11tes of-: the minimum number of tubes -required to de live~ the quantities- o.f 

projectiles ahd' the observed rates iI'.ldicated ~n Figs ·1&2 leap. :to. ff number of tubes 

possibly as low ·as 10 to 2J). 01!'\0~Ssions wt.th )IJ MAF arti llerY, ~onnnanders have· 

e).ici~ed ~ col_iel'tive, :Ln,tu~~.iya ·and. subjecti:V-e gues_s of t~e totai number of t_ubes 

.;n the.neighbo~hooa of ·so to- (;>6. 


The n~mb~r of prepared field gun- pqsit:ions, -both vacant. and occupied, that 
, hav~. bfHm id:enti~ied from phot:ograppy is in tt\.e neigh~qrhood ot .150•. A tota·l of 


. , . 25 f:i:ei~.. g~ris: have: bee_n identified.·throµgh photography,' altnoug~~-some of these may 

.• ·be dupli,cates ·res1:1lting from movement of the guns. As a piece of. inddental 

i irifol:YD,ation,; s.ome ~Q.O •to 300 total AAA sites have be.en ici'e~tif,;t~ii in .the DMZ· area,. 

To date~·(,3 Oct) tl,l¢re ha've been twelve low-le:Vel (!foO f~ot) reconnaissance 

flights uni;,ler op~ra;io,n NEUTRALIZ~. Aith9ugh the; ·quality of .~h~-s P,~o;ograp?y .i.s 

qutstanding •. the nat.ural. cover and. ca,mo'ufiage · empi9yed by che eneiµy hc!,ve limHed 


. _igen.dfication-'.of new f!e l.d. gµ):lS tf> a tOt?-1:of.25., ~nd Of~'. new gun po~_it:i:ons to 8. . ·1 
'::. "' 

. , r, l' 

·; 
.:.·l · .

, :i·' 

~--~ ., 
<.:=:i. 
- I 
.-'.: ·1 

. :_, · 
,-,j 

::c:.."\.-
_:,::.~ 
:-; '·

~ ' 
! 

. ' '. . . 

It h .apparent .that, ·regardle$S of actual number of sites, the enemy has a.he 

capability. to.:J:i\ov'e his· limited numbers of w~apons 'to many different locations in 

the time a'\f,~il~bl!J! between our photp ·reconnaissance runs and the subsequent air 

strikes: · 


.,
2.i .·CoJ:llparison with Dien Bien·Pnu. . I 

.To p~ov~.de ;;ome perspective ··an. the pres·ent DMZ situation it is interesting 

to ~ake a coinpari$op with t:he forces4 in the battle of Dien Bien Phu, in which 

Frenc.h for.ces. -qumb.ering_'ah.ou.t:.. ll:,..000.:men were. opp4sed. t.o. some-50.,..000..N.o.rth Vietnam~se 

com~at and 55.,.0QO suppor.t ti"oop.s • .Arrayed. against. the... Frenc.h were the North Vietnamese 

351° Heavy ArJ;.111.ery D'ivi~don, .the 6750 Artillery ~Regiment, the 450 Artillery Regiment, ·· 

the 367° ·MA ·Regiment, the 1'37° Artillery Reg~ent and Infantry equipped wit·h h.el;lvy 


weapon.s, mortar:s and 'AM. Th~ ·Fre_nch es~j.10a~e_of the total NVN artillery is shown· in ,. 

Tal:ile 2.: 


Table 2. NVN Artillery· OB at Dien Bien Phu 

Number. 

lOSrnm·Howitzer 48 
75µnn 

\ 
Pac:k Howitzer 48 

120riim Mo:rtar 48 
751JJIU RR 48 
Heavy Flak Gun 36 

­

... 
.; 

·The North Vietnamese also uS'ed the 11Katyusha.11 multi-tube rocket launchers. All told, 

soll\e .200 NvN guns of ca_lib~r greater th,!l~i" 57ifun rained an estimated 30, 000 rounds of 

10,5rnrn and 100,"000· :r.ounds: of other 'ca lfber. she';li's on French positions over a period 


, , 
·:, 

. of: 56 days. : ' 
' ' 

J 'fc:L B,._F-ail, llHell IS Ji. Very Small Placeu. · 

-3­
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I;· s~ems de.ar tb·at Dien. Bien Phu represented an a.rq llery i~tenl:iity well 

above what h.:fs· :ao far confronted our.°.forces .in the DMZ. ·Neverthetess, the, 

' prese'!1t enemy art'illery str~ngth evi:dent:ly has gl!'own ve·ry rapidly irl q1e "iast, 

: few months and we wo.uld. do weH to remind. ourselves of tlie lessons of.D.ien Bien

; Phu. 	 . .. 

+here have been repeated ~·eport s of ·sufl.pec ted t:tse of »VT fu2ing ... Th·e·se 

suspip iOns have baen fostel'.'ed by repor.ts pf air· bursts at. eonsi.stent• heights 


1-~ of 30.,.50 feet;, . A f~agrnerit recovered. b:f 1Il ~ Qn or about 12 June was idencifiedc 

by CMEG ae part o·f the· U$ MS17 VT fuze used on the 81.mm mortar proJec..ti!le... La'I'ge 


«« quantities o.'£ .these fuzes fell into enemy hanq~ during th.e k9rean :war and fr, is. 

cone eiv,ab le th.lit-· the NVA could· have .mod ifii!!p them for use , on al't.i ~le?".}'. pro jec ti lea. 


'l:his is n'ot regarded: as a .severe threat at th~ preeent time s'inc~e s.uch air 

~.~ bur~t5 conetitute ~·very· emall function of t,he toqtl enemy rounds, but steps. shoul!d· 

.) be taken threat it 

! " 	 . 
to rnit.iga.te 

, , , , ~ 
the bEi'fore or curs. 


! . 

ACT.ION~~' .M.i\CSA has sent a m~ssage5to CONUS. r;eq'u.es:t:i.ng information 
ori th.e. avail.ability of man~po:t:ta,ble jammers knq.wri to l;Je in: th.~ 
inve~tor:y.. In' !!ddition MACSA is act.empting to locate sufficient 
,~f;~t.·~qu.:ipm'ent ldcal;'<J,y to pr9v1de a slmple VT recognition device . 

., 

3. l'HOTQGRAJ;'HY 

3. i .HisJr Speed Pho.to Reconnaissance . 


. 'l 

:~ The primary t;:eqhnique. C·Urrently in use for locating the positions of enemy 

:::-l tci.rgets is a.ir~orne high-spei:d photo-reconnaissani;e. There are several Limitations 

_:_:; t:;o the ti:met~ :roc•ation of: targets tiy ~he tiieans· n.ow ~inployed! 

'·~ 


-l 
i) . It is ev;,dent: froi:a recent low- lev~1 photography that the enemy is 


mak~ng extensivi:.1..use of- c!mlouf.lage, bo~h nat;:ural a;nd artificial, to disguise the 

locai:ion of h:is;'w.eap.ons, supply caches and .support t:teadquart;ers • 


. J ii) ·Th~ ninte l·l~igei;ic,e,-.cyde ti'l!le n required t·o photograph an area, return 
-:--;1 .the film to base, process and re'ad the filtl,1, .and filq.ally direct and carry out a 
~...:.i str~ke ~gainst an ·identified· taTget is· long compare9 to the time required for the 
--~ enemy to move .his.. gun· into. another camouflaged sit:e perhaps only a few hundred 

~ mei:.'ers .aw~y .. · · ·.

1 ~ 

.~ it:i.') The number of fe<:onnaisaarice flfght·s that can be made per day is 

·"; constrained py th,.e availability of 1aircraft, the effectiveness of enemy anti ­

·~1 aircr~ft ftre, weather· conditions over· the 'area of interest and, not least, by the 

-.: · lixitited photi:r-inter.prete·r .respurces. These factors conspire against timely, large­


arE!a coverage. of' all possibie' target locat.ions. , 


,; « i.v). "The. J:ac·k of .good· photo imagery takel]. .during the hours of darkness 
.. 	 p:rov:i:des: ~he·:enemy with ad-equate time t:o change. loq1tions and resupply hh: opera:.. 


td:ons. · · :. . 


·~c~~l!s~C:\;,~Msg 32346, DTG 020746Z Oct 67 to '"5- H~rry Diamond Labs, Washington. 
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Although the following sections suggest a number of potential improvements in 
aerial photoreconna:issanca, it is c lllar diat this techniqul:! must be augmented by 
other realtime location tech~ique'e if we are to. determine. the positions of !'.lnemy suns 
11i!=b precision in san~tuaries inacce:;;s·~ble t:o <;iur ground force·G• 

3. 2 Color and. iCamoufl age..Detec tion FHm. 

The-re e.id1;Jt colQr films, both .reguiar and infra-red, that can increase the· 
probability: of detecting a,·camouflage'd target.•· These emphashe different .parts of 
t·he spec tr~m 'to provide increased contrast betwe'en artificially c.amou·flaged strm·· 
tures and. the true ·natural background, or to p'rovide improved ·C'.Ontqtst between natural 
foliage that hae been demaged ar.d o'th'er nearly normal fol i-age. The use of .. nor-mal and 
infra-red camouflage det:ect:ing color films t'o photograph simultaneou;:;ly the same 
target: can often provide· more information than the use of either film separat~ly. 

'ACTION: Dl of 7° AF advises that color films ·of both types 
are in st.oc:k. and are being pro&r~ed into project NEUTRAL.IZE. 

·i-j 

.. ,. 

Infra-red blacls and white films also exi'*-st· that co.uld prov:Lde increased infor· 
mation about eoamouflaged lo~ations; but, more import;:antly, thes~ Ul:ms can be used 
:tn c:onjuncdon .with infra-red xenon strobe 1.i.ghts to cont;luct covert night photo­
gr'aphy·~ Plane's equipped with. such lights 4ave flown iii Vietnam and others are now 
under construction in·CONUS. The Naval Air Development Center. Has recently con­
ducteq test:.s of a covert Ill flash photography system foJ: the .KA..sc. The system .is 
'spectrally peaked at 835 milHmicrohs and .consists of six 100.0 joul~ electronic 
flash heads, infra-red .source filters, standard KA-51 f:raming camera, a 6 inch:Fl5 
lens .• ·Kci.dak ./~5424 film, and 5pedat Ver:;;amat;: processing. Us.able imagery can be 
obtained iroin 5000 feel: .• from which altitude the flash at ground level is invisible 
to the unaided eye. The tise of s.uch systems would provi..de infciTI!lation as to patterns 
of night movement of tli.e enemy 1 s resourcQs._ This informa;tion could help to pin­
point his lQc at ion during the following daylight hours. 

·~ ..~. 

'1

' ,,•. 
'T't 

STATUS': Information has been requested6 to determine if 
modifications can be made in theat~~ for the use of this 
system with the RA.-5C or other airc:"raft. 

3 • .3 . FAG Hand~He1d Cameras. 

. For reasonably stabl'e platforms (Ol, F4 .• etc.) J,<AC use: of ordinary hand.,.held 
3'Sm.'II c.ameras (e.• g., Nikon~ Cannon, etc.) can provide timely reconnais.sance in the 
form of quickly"developed snapshots~ These c.arneras are immediateliy av.af.lable through, 
supply sources in Japan. if purchase funds exist that are not. encumbered by goldflow 
constraints. The M~rines have none o·f these hand~held croneras and woulc:i be very 
grateful to receive even· a small number. 

ACTION: M..~CS.A will attempt: to purchase a half dozen for 
the Marines with ODDR&E Zap Chann~l: funds. 

6coMlTSMACV (:.8') Msg- 32345, DTG 020745Z Oct 67 to N.i\DC, Johnsville. 
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3.,4 Stabil'ized: Oam~ras. 

-
To impr,ove photo81'AphiL' detail and rescluti.on ·from a considerable 9lant 


range--£or example,- of terrain in and nor.th of the DMZ from a distanl:'e some 

kilometers to the south where th~ AAA threa't iS tolerable--.one may use ;35mm 

.cameras equfpped with long focal lengi:h (500 or lOOOrnll!) ·r.:i.ta-dioptic lenses 

fitt:ed uith Dyna.lens· stabili2ers.. These long focil llangt:h lenses have.rath.er 

small apertµres (500inm.: £5; lOOOmm: fll) which. req_uh•e ralat:!;vely lons . 
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expo::iure t.icl'es. : T~e Dynalena stabilizoat:i.on compensates ~ol:'. camera motion during 

the time :tne shutter is open an9 'thus perinit's·a much greater degree .of· re5olu-. 

tion than is poss1b..le ·without stabilization. 


ACTION: Six cameras equipped with 500rrm, lerises and six with lOOOmm 
lenseai each fitted with a Dyn·alens 1image motion stab'i.lizer ar~ 
being. readied by ARPA for .shipment. to so'uth Vietnam withirl ·a few
weeks'. ~GSA' has dispatched a rri@ssage7" to ,ARPi,;urging ~11 possible 
sp~ed in' delivering the.se .units 	 _ . 

3. 5 Go lor Filn1 .oeve lo.IJnien t

The: pr~p:cipal con_straint in using colo'r film is ·t'he lack of 's.imple and' 

rapid processing facilities in-theater.. While the 7° Air Force. has the capabilit:y

to process cq'lor films~ the proce::iafng m\!st be done by nand. III MAF has neither 
the color fi.hn nor t.he processo1ls but: would eage:rly use them ff they were avail• 

ab.le.. .. · · · 


ACTION·: MACSA is ;i.nvest:igating the availability8 ~f ~omrnediial color 
p:r:oce ssors.

3:6 Su~er-fast Black & White Film.

MACSA. has acquired and can make .ci:v:ailable a ::imall quantity of ::>uper-fai:it

35mm film (ASA 8000). ·designated SOl.66. This film ran be used in tiand-held 

cameras 'under low-light-<level c-onditions or at high ·shutter speeds to contribute 
toward reducing image motion. · 

ACTION: ;JSmm fi'im is immediately available from MACSA, and in other 
sizes on sp.ecial· order:. 

3. 7, Color from Black & White. 


Through the insertion- of' a small but very special filter in the lens of. 

a .3·5mm camera one may r~cord"on black and white film a kind of holograph from

which accurate full color may be reproduced. 


ACTION:: Several such camera·s,: a:Iong wit'h'y:fsual color integrators and 
printers, are being readied by. MU>A.:~119pefUlly· for shipment within a 
few weeks. 

, ,,D~G 03112.iZ· Od: 67 · {,81, McMillan (MACSA) to..Cesaro (ARP:A) 


SDTG 040832Z· -Oc~t .67, W.G. JitcMillan to DIR/NPIC/Wash. 


'· 
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4., VISUAL TECHNIQUES 

4,-1 Towers_. 

Oh_servers a.'re· now employed, often _i;\ to"Wers, to lo.ok for flashes of light 

or puffs _of smoke from £:.!.ring gun:.. Sui=h. techniques· can provide t-imely and 


-:--; . relatively a:ct"urat~ gun· locatfon but a.re limited by the _.availability o·f- per­
sonnel anq towers, the ~ypes of optical .aids available, waather and 't;ime· of day. 

\ 
The use_ of large numberl? of v_isual sighting stations, coupled with rea.l time 


c.ommuni<:ati9ns betwei:;n; station5· could greatly improve both day and night- target 

location C.ap~b'ility~ _ 


STATUS: III MAP. has been furnhhed inforination9on tower 
availability bj. J42. 

-;',, 
-~ 
'I 

'. :,...:..e ' .·.,. 
";, 	

4.2 Tethered Ka noons.. · 

Because of supply and secudty difficuilties ·the -erection of a number of 

spotting towers in· the Con Thien/G.io -Linh area might ·present s~rious problems

at: this time.- As· a· possible alternative or augment·ation .to towers,~ t.e·thered 

balloons are c·apab l~ of carrying weights of. 2000· pounds to altitudes up to 10,..000 

~eet and 500 pot!nds to altitudes of 20, 000 feet.. T·he tethered ball.:oon offer;::; t-he: 

advantages of st.ation. keeping> ea:se 9f recovery,_ system re...use and\short reaction 

time. 	 · 

In th'e ta~tica,l employmE!nt_ a ba'llo6n-borne observer could be u.sed for spot­

ting at low alti~ud'el?; altern;;ltively, sen:oors such as low light l.e.ye·l television 


·with a ~oom: lerns could be employ~d, w:!._th t.r<:!-n'amfssion ·o·f the signals back to the 

&rotind along. the tethering cable • 


. 	ACTION-; By mess~ge to D~~_A, M,ACSA i.s inquiring as to 

the avai lab.ility of the NSA' tetl:iered ~aHoon capabi lity 

redmtly tested. in Floi-ida. 


4.3 Vi~ua-1 Airborne Targ_et L~cation Systei:ns (VATLS). 

The VATLS systerµ conststs' o'f a he_libotiie 20'-power stabilized telescope; an. 
attitude sy~tem and. a laser rangefinder· to de-:i:tne within 100 feet the vector 
position from the he:licopter to any ta:rget. tri 6TJiL coordinates. The helicopter, 
bearing a transponder be·acon, - is then. tracked by a spe·t:ial ground radar. Posit~on 
data ~s c·ompute.d using. a FADA.C- c.om_puter i:oc:ated on the ground. 

·!STATUS: Three complete VA:TLS systems are nearing completion 
of/ fests· in. CONUS. Communications fr.equencies have recently 

··be.·en: c:fe~red by J6.f,or test use ;i;n RVN. MACSA has requested 
frqm ODDR&E~0and J.342 from DAV complete VATLS system detailsr 

I 

I 
\ 	
i 
l ~e_JJ P&ges 

J 
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A":4 Te lescop.es. 

~Tll,e· Mari-O~s are curren'tly· ).!.~·:hr.g s'.~an~'A~4' art,;illery BC :;;copes for spotting 
·from .towi!r~ and; bunkera. Their c"apahi.Ht:"y ag·ainsc: more. dtsiann targets co.uld be 

immediately iinpr:oved b.y providing higher mag~t°fication.' ~ide angle-of-view QPt.ical 
te'rescopes mounted on azimuth-C itc les. such :devices a;re av'aHable both fo. CONUS 
and Japan. 

; ... ' STATUS-.:"-. We unqercs.tand, that the• Marines requested.. one
hundred of- t!J.ese· devices .some· time .ago throug:t,1 normal 
channe is·. Th.i-s reque.st shQu ld now be moved :to ~ hish 
pri.ority_ status-. 

4. 5 S'tabi l"ized; Op.tics• 
1 

I 
' ·' 

1. 
! 

I 
l 

The ·oynaJ:ens s.tabi l:i2ati_on ref.erred· to in·,~~nnectiort wi_l:h hand-he ld·.camer~s 
,can be appi~_ed·:;t~ almost.any optical equi·pment. 'The D)rnalens system consi'st:; of.
~ liquid co.nfin.ed._betwee_n t_wo optic ally flat glass ·plate::> by a cj.. lind.ricaL'bel­
.lows whic-h permits a, :variab l.e p-tisrn 1 Wedge ilDgJe. The. W~dge :a~lli! is· s.er.voed •by,
gyr_os that sen_!il~ ~IJ,d .compensate for unwante~ ".a.cc.atsratiQl(IS' of th~ opt:i:l'·al im1t:.r1.,1­
~ent. A ~~co!td metJiod of-. itnage stabilizati9ri, i~vent~d by· l:.u:i:s, Alverez (UCB-) and
being manufai:'tured' by Mark Sy.stems" Incorpi;'1;-al;ed, .empl9ys the gyi'o-stabi lization 
0£ an internal '.prism-.·.· Our latest ·information ·is that •same two hundred binoculars
have be~n ordete.d by tl:t.e· Navy ·fen: deliv~ty ~ate in_ 1967.~· 

. ~TA1'US: As· part :.of a -larger"shipment of new _instrumentation 
:sear,.::AjiP°A· is. reaQ.ying s.everal pairs of b,in§itu.lars wi!:.h 
9ynalens stabilizers~ These- should arrfve fo Sa:l:go'n withina; few weeks. . . ' / . 

4.-6. 'Flash Inst·r.umentation. 

S:f:x 11MITRRM?11 fla~h pu·ise.detector.units _have .recently been deliver.ed, to US.i\F ..· but- c-ould .. be ..inad~ available to MACV.iriasrnurh as other etements,·of the USAF systenj. 
will not' he ready for some rnonfhs. -The MITHRAS ,sensors detec·t 'both visible and· 
;r/l, and have-. been: in use for- soine. t'ime i~.rn:isdle trai:ki'rig at w~>'P$. ·they ~an~ be 
mounted on towers and are aliso ·c0111:patib le wfth' both fiXE1d :wing. anl h.eH.c opte.r plat ­
.forms,. although. p.l~t.form position.· and orienfin:ion must. be known. ~ccur{l.cy i·s. w 
p'e;cent ·Of· field of v,tew, L percent with c·aU_brat.ion. 

~TATUS: In response to MACSA 1 s inquiry, QDDR&~ ;reports that the 
MI'.]:HRAS system should be. available for SVN test during Octa.her. 

4. i Glittet:. Camouflage Detection• 

. , The:.Ai~ .F9rc~ Sp~dal Weapons Laboratory exhibi_te.d t.o MAC$A on ~5 September 
a movie demo~s~ratf_ng t;he use of a laborator-y model of •what might be.called a 
G.11,J:t;er Ca_I,llo_µUage__Det_ector. Th,is: dev_ice sele.cts from.natural sunlight illumina­

:' .. · : .'t~on·,:twp· $.pe~.~;i;al r'eg;i:9ns, one:. in the green and one in the ne-a:r IR, for which 

_,qii.~1:iti1:1.. :fo~~iiag.e and, ·ar.~ifid:al tamou~lage µi~t~'):"ia.b ar.e apt to. have very.. dif ­

{eneP,t .r.eflective characterist,ics. A ~(:ipfo.n.i11g fi:'l!:;~r .:which alternately examines 

. the.se i:.:.;9 rr.equenl;'ie'.!3 causes any material of unus~al reflectance to stand out as 
_~ 'b'iiniHi,ig U;ti~g(;l ag'afqst the 'background. 

-9­
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ACTION: AFWL has initiated a crash program to produce 
a prototype of this item for early test in Vietnam. 

5. RADAR LOCATION SYSTEMS 

5.1 MPQ-4A Countennortar Radar. 

i 

J 
'.··· ..i 
.. -.-i 

The Marines have three MPQ-4A countermortar radars, one each at Gio Linh, 
C-2, and Camp Carroll. An additional countermortar-counterbattery radar, the 
MPQ-lOB, is also located at Camp Carroll. They have no long-range anti-personnel 
radars nor surveillance radars capable of detection across the DMZ • 

The Marines have made very effective use of the MPQ-4A in its'countennortar 
role. Two MPQ-4A were formerly located at Gio Linh; with the help of these radars 
the mortar threat was reduced so significantly (no mort;ar attacks since·3 .July) 
that one .set of equipment was moved, within the past 2 weeks, to C-2, where mortar 
attacks have been a continuing problem. The Marines do not regard the radars as 
especially vulnerable in these forward locations. Apparently the only damage 
suffered so far is a few shrapnel holes in the sail. 

The MPQ-4A is a single trailer, Ku-band pulsed system. Two be.ems, separated 
by 36 mils in the vertical plane, are scanned horizontally over a 445 mil sector. 
The radar measures time and position of the projectile as it intercepts the two 
beams, .and computes the trajectory back to the launch point. The radar is thus an 
excellent detector for high-angle (e.g., mortar) fire, but for counterbattery fire 
is limited to 10 kilometers range. The low angle trajectory1of some projectiles 
reduces computation accuracy, and lack of simultaneous 360° coverage limits the 
number of locations that can be. targeted. 

I 
I 
! 

 l 
I 

l) 

These counter-battery limitations are much ameliorated if enough radars are 
available to provide simultaneous target coverage so as to permit triangulation 
from back-a2imuth readings. The procedure used is to track incoming .artillery 
fire on .the down-leg of the trajectory simultaneously with two radars. The azimuth
measurement of such close-in targets is quite precise, and triangulation from the 
two radars can thus identify the firing location at very long ranges. Although 
the MPQ-4A has been used effectively in this way against low angle fire (recoilless
at Long Binh and Bien Hoa, the Marines in III MAF have not been able to employ the 
technique because of insufficient number of radars. Under the high traffic of a 
barrage .attack even more radars would not entirely solve the problem because of 
confusion of round identification and communication difficulties between sites. 
When fire is more sporadic, the technique should be quite valuable. 

ACTION: USARV is furnishing a recommended plan to COMUSMACvl2 
for such combined coverage, and offeripg to provide Ill MAF 
with both equipment and crews. Due to logistics and tactical 
limitations in the Ill MAF area, the plan can probably not be 
put into effect in toto (for example, there is no secure 
position for a radar location between Gio Linh and Con Thien), 
but most of the plan could and should be implemented. An 
additional advantage of the TPS-25 would be i~s capability as 
a target locator when enemy equipmen~s are being moved at night. 

12usARV Msg 71268 DTG 301310Z Sep to COMUSMACV 
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5 .·2 Long:..Range MT1 Radar. 

By u·sing a long range anti-.personnel .radar {such· as the '!'P.S-25·; availabie 
in-country at Divisional levels} to al.igmen't t:he Mt'Q-4A, pre1:i.se .loc.ation of 

·en~my batteries out to ·ranges O.f lBkm should ·bl'! possible· f:rom a_;single -radar. 
site. Bac.k-azimuth-~2chf!iqu~s of the MPQJ.4~ -would de.fine direction, a.n.d t.Oe 
TPS-25 wo\lld rat\ge-strooe the ray.,-patch for in~ication-s of mo<t?ement at "the 

·_target. 

5. 3 ·:M.is.sile ·Tracking Radat. 

Son;ie. of i:he naval· guided missi"le ships sue~. as th"e Lc>ng Beach possess very 
. ·~ 
·. ··J 	

·

: . 'i 

;._.<>:_ J 
.. i:::I"; 

.... :~-. :i 

i.- ·~ 
i 

sophisticated" phased array radar~ tJ-iat are. capable of tracking l~rge numoers of 
targets at great ranges. Ot.her guided mis§He ships a,lso. pos.se:ss more conventioria 1 
y:iissile 
in 

tracking -radar,s that might be qapable o.f tracking artil~ery pr.ojectiles
the DMZ. Even though these ship.s do not in general .possess the t'omputer · 

facfl·ities available 
on 
.. on the Long Beach 'the tracking. data m"ight .be..sent bad~ to 

comp_uter facilit'j,e;'l &hare 
' 

by data link! . . . . 	 " . ·, ' ~ 

 

. . 
.ACTION.! MACSA personnel ·ar·e now visiting the Intrepid and 

St. Paul to· a,sce.rtain the.- capabi-l:j,ti,es tl!at can be prov::i,ded 

q.y the 7° F Leet •. 

5. 4 '.".A,irborrie ~ad:ar. 

The Air Force is no~ develpping a~ air"P"o:rne phaS:ed-arr.ay radar that also 
might be ·capable: ot': t,racking artillery'., projectHes under the. code name Riv.et· 

·Amber. MACSA is in .c·pntact with comis on ·ehe avail~o.i.Iity and app'licab_ility ·of. 
the Rivet:Amber system. 

S.S ·Muzzle Plasma Back~cat£er. 

. The eff:Iuet:it from a gun barrel when it ..is fired· C:OI);Sif,StS in part of ionized 
partic ies that ai,:~ good .re(lectqrs of microwave .rac\i:ation. l"!:l theory a good 
radar syste1Jl i;hould be .able to dist:.inguish. this enn~nqed backscatter at consi­
derable d';;it;~nc ~5· 

ACTION: MACSA is in. communfcation with GONUS laboratories 
particulariy, th~- Los Ala~os $ciel'.ltif~c i.a.boratory and 
Aei-ospace Corp.) on the possible appl.ication of such a 

I 
I•
I system. 


6. SOUND RANGING SYSTEMS 

6.1.' General Capability.
,_",, 

··• 
s(ii.uid·. rangi~ cap ;provide a rough azimuth for pointing countermort::ar radars 

or, with suff:ic'(ent :;Q~~e-line and greater care, can give both azimuth and range. 
Intrinsic az:j.tjlµ~b 4c~ul".acy of one localized array or llstation11 is limited to pe.r­

'haP,5 20 to ·30 mils by .meteorology and terrain, although sound-on-sound techniques 

http:phaS:ed-arr.ay
http:pre1:i.se
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·:applied to the differential correction of cQunter-battery fire· may sign'ificantly 
-reduce this error •. Under unfavorable condi_t:l.ons of atmospheric temperature.- lapse 
rate i:he effective- range may b_e limited to a fe¥ kilometers-. 

STATuS: No sound-ranging ·equipment- exists at III MAF 
'loi:.:ation.s. Observers:are-·directed-_.to listen for the 

muzzTe blast and to estimate the azimuth from which 

th!'! sound,_ comes. This :i,s a very _imprec,.ise method of 

azimuth detei;-minatiori, however, as has _been shown by 

tests in 'Pan~a.· · 


6.2 so·und and Flash-Ranging Units. '• 

P.rogram 5 ·includes a CINCPAC, requirement- for a -,modified .Field Artillery Target 
Acquisition Battery,, . to iri.c lude _two so,und-ra'nging platoons eac,h with t:wo sou,nd-ranging 
set GR-8, and- two flash-ranging platoon5 each with Qne flash ranging set Afl/GTC-L 
The 188-man unit will have none of its norin~l survey and counterbattery radar elements. 

' ' ~ ·;. 
STATUS: Pres·ent informati·on indicates this b.attery 

-will be availa,ble in Aprl.i 1968. By message to DA,13 

USARV ba·s attempted to tmprove on the April date~ _ 


Two.·Tjl,:r.get Acqutsitfon ·Battalions· (TAB) are in being i"!l. C!PNlJS: t:he 3° TAB of 
the 25° Artillery at Ft Sill and the ·2o TAB or the 26° Artillery at Ft Bragg. Both 
are assigned,m:isSiOns in USAR strike coritingenc:y plans. Each contains three batteries 
of one sou-.:id &nd one flash-ranging pla-t:oon· e9ch-. 

STATUS: -As of the la_st. readines·s repo:i:'.t on. 30 Jµne 

1967, both battalions had _most of their ranging 

personnel and ..e_quip~ent ·on 'h,and, but 'the read:ineas 

ratJng of the 3/25 was c-4 and of the-2/26 was·c-2. 


ACTION: If either or both of these TABs are desired 
for. MACV, special justification and manpower a~justments 
would have. to be p;rovided for. 

6.3 Je't Propulsion Laboratory System TNS-9 • 

T):i.~ JI::L' acoµstic locator system, now designated the TNS-9, was .d.eveloped in· 

the- l·as.t few months speci'f'ically for mortar lo.cation. It consists of.. two·or mo.re 

(fiye, in the. Ft Sil_L prototype) 4-microphone arrays, 1 _processor .per array and 1 

central station, -all int;_erc:onnected with hardwire. Con's.idering sound propa:gation 

and. meteorolo,g:i.cal c;;ondltions, this equipment is believed to have an intrinsic 

a'cc:u·racy of the· ·orcler of 36 mils in azi.>nuth from any single 4-microphone array. 


, Because of a: te(ideq!Zy for the azimuth printer. to pile up under htgh t·raffic. condi­
. tions (e.g., under a batrag·e by ten guns each firing t.wo shell~ per minut;e), JPL 
technicians ·have des:i,gne:d and are building a new prototype c;otnputer· of extended 
capability·. -- In late :August the Department of Armyl4 offered MACV tw? altern':ltives: 
i) to deploy the current manual system to RVN as soon as possib.le along with JPL,. 
techreps; ii) wait until January or February 1968 when the full computerized 
model is expected to be available. 

13USARV ~MSG AWHGC-0 71236 DTG 191240Z Sep 67. 

l~QA Msg 829426 DTG 242042Z Aug. 
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· 6 ,4 · ·P<;>rtable $ound Ranger AN/TNS-3. 

Last ·S'priIJ.g some· :t:hirt:y ·T:Ns-3 ·sound ranging secs we:r;e: uneart9ed. at Ft 
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Monmouth. ·Til,is equ:i;PJ!lenr;: was developed at t:he close of· wWII and qse~: oniy in ' 

·Okin~wa. At MACSA'.s instigatiqn t~.11 of these set.s plus spares wer.e :t'.ejuvenate~" 


aLFt Monmouth: and dispatc;hed ~.Q USARV for testing.. under· the aegis of<MACSA and 

ACTIV. These !!ets have now ·a:r.:rived in-country, and are being offered to llI :MAP: 
by USARV Msg DTG ·3013TOZ Sep 6Z. B~cause of tts Si!'!lple i;lestgn this ·equipment is, 
seve:rely limited in traf:t;ic handling q1pabi'Iit'y, e~pecially under a Ia?;"ge noise 
background. It .is therel~re \JSeful pr-imarily in isolated. outposts, s_u_ch- a~ _;;i: 

Special Forces ~amp whj.di o,cca'sionally J;eceive.fi a f:~w mortar rounds. ·Those·most
experienced witn this equiwnent tl;l.us questiOI\ ·{t~· appHcability in tlj.e"·Con ·Thien/ 
Gio Linh. area, .Qespite .thes.e· quaJificati.ons, tpr~e con!ijicl,eratibn~ argue in,-fayor 

of ·testi,ng th~.-1118.-3 sy_at~w in th"'! OMZ: ar~~=


\
fi}. the TNS-3' set;$ and an opeI;-ator t;rj;,i11ing team exist in:. country and 


coula be s~rit" :1i,u:Ili~iiiate.ly to III MAF., .· .. 

"... •t·u''i ~' ' ; ·~

. . :ii;) ,t~e ..on~~y :other sound l;'anging ..ge·ar avaihable..in the near future is 

·th~.:'1'.NS';9 ·d~·scr,fbeii .:-a;b:.ove,' wnicl; cannot be depl<?yed to SvN' before a few weeks.


., •, . ~.. . . '" 


. fiir). in recent days the number of rounds landing around Con 'J:'hien and Gio 

Linp1:ihl:i:s::.':d:i;o!>ped"dramatic);rlly fto,m ·a peak o-f hun<lreds down to on·ly a few.;per day • 
:At·-.thiS .. lo~ ,'f~v~i- of'-activ-ity th~ TNS-3 might well be able.- to cope with the loca­
t"ion prob'lem. 

.. STATUS: P.ossible deployment. q.f., the. TNS-3 to ,ttie DMZ 
,:awa·its re·sponse by Ill MAF to USARV 1 s offer. 

' -' ,\

.5-s Ac.ousti:c Mortar Location Sy:> tem AN/MNS-1. 

, iOn~-'I>r<?.totype AN/MNS-1 exis_t_s at Ft Monmouth and was· in working.order:~when 
d~monstrat.$!d 'to.;MACS._A.last July. It is self-contained. in. a deployable va~ an!] could 
be".avai'i~i>le;.oq;·.·re"la..~·i~ely shor.t n'otic.e. It J:a·s considerably.'more -capal:>ilityto 
.operat'e "in .h:tgh noise .backgrounds than the· TNS.o3, but there .are no spares ancl mainte.., 
-.n~nc~-,.wo1;1:rd H:i·c: ~·~_:problem. The· Anny has discontinued deve·lopment of the AN/MNS-1 in 
i;avol:.-~o.f :fhe: m6r.e ,promfsing JPL TNS-9. 

:AC.',r'lON: :}:f_A,CSA recommend.s that the MNS·l be dropped 
':fr.om the ,l·i,St ·of 'candidate deplo.yab·le s.ystems. 

5u~ARV AVHGC-'0-,:64102 DTG 2.71H2Z Sep 67 to DA.
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_6. 6. .Acoustic /Seis!ltic /Flash ~o;s.s;:i.bilil':y. 
, 'I 

A. n.~w~<;.onc.ept for applying t<he ·Mu::ic le Shod::i acoubuoy or ::ieiomi<: sen.sor.B 

toward artfllery location is as follows •. Several of these sensors having the. capaw 


·6111-t;y .. of ·r~df9 irtter~ogation re;:i.dou.t if.:t:9m tl!e air would: be dropp~d '1n die. general
·vicinity ~c)f-· suspecte:d artillery; posit:;iops. The ~ppr~>_ximate ib'cations of. the:~e 

s~nso:i:s could· b<i. determined J,y a~rhorne- D.F e~uipment. Th~ r~altime signals of 

t~is c io,:;e-in ar:i:ay· o.£ sensors,. ~ithe.r. ~f atf .a~ousti~: ~r i>ei:;mic :nature,; would 

'provide a ~eries of sfgnal arrival•time ,different.ia:ls froni. which the .gun locat_:l:on. 

.~ouid he approxiinJ!!.te'd. ''in favor?,ble-'situat'fon,s where the flash of the piec'e courn 

he observed. b'efo:fe· the s:!-gnal reac.hed the se)smtc and .ac,oustic dj:li::ec;t;o-rs-even.fel:l'er

detecto·:c:s would be require.d to-detel+nine ~he .. loc·aHon o,~; t'b.lif gun·~ "while tJi.e M1Jscle 


·Shoals devi~es are not yet rc;;ady for, deplo,yi:nerit in V-ietni:$ they could be in a·v~ry 

short time fr:ame, T~st- programs are st.i f1 in progrfi!.l:IS in GONUS and F~hama unqer·· 

.wpkh this CQUCept .Of emplOytilefl~ C'OQ.ld be e~sily evaluated for pO~S:_i,J:>Je exp1oltation. 

in; the fµ-ture should this· app.ear ne·eessary and useful. 	 · 

. Thia ~orn:eptua,ji~atioIJ hp.s ~o far not l:ieen c~tefolly .evai·uated, anc;l ts .men­
.t ioned · qere on:ly. bee ause· it 'wou,lu make use of sensor ··a·sse t·s.. soon to, be avai.lab:le; 


~t 

l 
j

I 
j 

.I 
l
'i 
~ 

i 
! 

, ·'. 

.. 
,'I 

· ACT,iON: The cone ept wi·P be more t'horoughly ·Studied 	
.a·s· time permits. 

7 • QUIET Al~ B()RNE l'+,.{(l'FORMS 	

. 7 .1 ~AAP!- Q'l.''--2 Aire raft. 	

. Ther¢ ·exist two copies of q, :very .qute.t. ·aircraft, c).ev.elopeo by Lockheed- AircJ;aft 
Co •. under ari AR.PA contract, that shows considerable :promise as a n-ight .observation 
platform •. .Th·ese ·era.ft are sailplanes that· have. been modJified by th·a addition· of a 

·sm·an· gasolil'.).e,, e~~·in:e.. Every ef~ort· has .been 'made to eli:min:at~ aU possible so~rces 

o'f. noise. In .<X>NUS teio>ts this a-iJ;praft· has proven to be inaud.ibile in e quiet back­
-g-round at. slant ranges greater than 800 fee,t. 


.. 
. Pil'ots...:brie'f~d on this aircraft have expressed the opinion that it is possib_le

·for it ·to. penetr~te the enemy. 1 s territory ;n the vie :foiity: of t.he DMZ at altitudes of 
fOOO feet w.ith ;relat,ive il!lP;un·ity. An observer in 5UCh _a crafit;;, :eqqipped with n~ght

visual alds'-:axrd a srn~<l.J handi,:.held camera. could provide considerable detail as to 

en,efrry_ loc_at:1Qns and pat.terns of movement at night. 


To· be most effective these aircraft would .require ...g:reat secrec·Y in their 
ope:tation.." ·.secrecy might be best maintaine'd by operating t;.hese planes from carriers
at. s.ea~ · The pract.i.cality of this approach is being investigated now. 

' 	ACTION,; By messagel6 of 4 October,, MACSA has req\leSted DDR&E to have 
the Rroeptype aircrafts properly modified on a priority basis and 
sh;t.pped to Vietna:rp for testing .under ,MACSA/ARPA-RDFU-V aegis. 
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Si lent ..J.oe. 

ARPA.'hai; d~v-eloped ·a· balloon ..horne acous.tic sensor: sy.stem that -is due ,to 
rrive. in Vietnam .for te~t in the near future. 

this system c on5iet:;i of a helium ba.lloori powered py a small gasol'ine motor 
nd: propellor- system for moving it over the. ground·.:· ·Acmis·t.:i:c sensors -are· arranged
o lfsten for ac'tivity b_elow the ba-lloon and t.o relay this information bac.k to· the 
_rack~ng site. ·l)y radib link~ 

A system .. of this type could he uaeful for gathering intelligenc; e. data ·above 
th~ DMZ t() loc-ate concentrations of troops.· or p<fsibons of firing ar.tillery.

:ACTION: ~CSA me·suge .DTG 040149Z Oct to AB.PA WashingtQn 
r'eql.Jeating foll t".chnical details _and expected test dates. 

·7 .3. ·HJ.gh A_ltitude Balloons., 


Techniques .exist for keepi~g- a high altit;.\1Q;~ balloon in trav.ers~ l'l\odes bac~
ri'd forth ov.er a g-i."ven area for several days at altitudes..up to ZOtOOO feet. Such 
allo.ons· ·can 1be· provided. with data packages w~:i:ghing a.s inucli- as l'O;'ooo .pounds .to 
t~kC~>high ·d-~:(ijiitiqn,·!!,er,ial photograpP,s .and to ej.ect the· _flim -for·'re~ove~y by ai:i;:­
i·~·f t'.· :o~e~. rionli.9,:stU~ areas.. · 

··,While the use 6,f sucl;l i;u,rv:·ei llanc e t_ec·h.?iques is limited· by weather, ground 

'f,~~.~-;~p4:.:f6':·~9me ext.ant ·the yag~ries of high altitude w:i,,ndi:(, ·they ·can ~i:ovi<ie us~ble 

:r,i,f.~rnl~H~n. :at: a re'lative.iy iow cost with T.Qinima:l risk. 


T·he. •b.a:il.ool).S are availab ie. in the present inventory and the ac_qui·:?it:ion time 
or:·the,,~(riita, sys'tem could 'probably be made minimal by using equipmen·t5. that h~ve

been devefop·ect tiy the Air Fo,rce and.NASA~· ·

8. OTHER AIRCRAFT PLATFORMS 


Bh Drones.

Each, of .the s·~rvi~es has drone airc·raft that are c.ont±gured or could be \, 
onfigure·!i to perform a -photographic reconnaissance func.t:iqn. F.or example the Army
ype AN/USD..,l·drone was de.veloped to prov:l,cie target loc-ation information for a:Held 

artillery target acquis·ition battalion. 

Several varieties .should be a:va.ilab1e on a shprt lead time basis ·and in a 
onger time·'.fl(ame almoat any craft cal',l be ad.apted to a dr.<;>µ,e configuration"

' The, :us~ of --uninfinped· devices could provide improved low- leve 1 photography in
a;:;~:as' t;~~~·~arEh·t66 well defended to warrant riakirig a pil;ot and a high-performance
aftc:raft-·. · 	 · 
'; .~ . ' 


. 8·~2 ... D:c.one Antisubmarine Helicopter (DASH).

, .·J\;_Tl)~<:i:i·fication of the QH-SOD d-rone helicopter to provide television coverage 
fl%i;·c:_alle<f·:SNOOP.Y. In add.it ion to the usual radio controls, SNOOPY carries a

-15­
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'ccmmerci~l TV camera with a 10!1 zoom lens. The zoom lens and the pitch of the 

camera are radio controlled from the launch station--a destroyer that· has been 

modified with landing platform, radio controls and TV equipment. 


SNOOPY is tracked by radar aboard the destroyer and positioned with a stick 
that pt'ovides left, right, forward and back c.ontrol. Altitude is· secured by 
awitch. Very little ttaining is required to position SNOOPY after takeoff. Maxi­
mum forward speed i5 80 knota. The unmodified, QH-SOO has an endurance of J:.5 hours 
with a ZOOO lb torpedo. Control range is better than 18 mile5. Control and TV 
coverage are usable beyond the tracking range of the radar. 

The original cost of the QH-50D was $80,000 each. Twenty sets of SNOOPY 
systa~s have been authorized. At least five have been delivered to SEASIA. Recent 
reports of use of SNOOPY by the destroyers Blue and Mansfield indicate that at 3000 
ft it cannot be detected by the unaided eye. ·At least one .SNOOPY has been lost to 
enemy fire. 

These craft could be fitted with airborne personnel detectors (APD) which 
have the capability of detecting the effluents from a gun that has recently been 
fired. With a direct telemeter link back to a control point, either on·the·ground 
or in another aircraft, an operator could monitor signals from the APO and mani­
pulate controls on the equipment remotely. The drones could be tracked by radar 
or equipped with television camerasJ either normal or low-light-level types, so 
that. targets, as determined by the APD, could be pinpointed in location through 

·· 	 direct image matching with photo mosaics of the terrain or by map plots from the 
tracking radar. 

There are currently nine of the APD· 1 s in ·vietnam and USARV has requested an 
additional twenty. The leadtime on these additional units is 9-12 months after 
start of contract. Several of the current type systems could be available, with 

.appropriate modification to permit remote operation, within a few months however if 
sufficient priority were given to their constructi·on. 

ACTION: MACSA personnel are inquiring about the availability 
of DASH on their visit to the 7° Fleet. NADC, .Johnsville is 
~urrently modifying four DASH units with LLLTV for test in 
Vietnam. 
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AL DMZ PROJECT OUTLINE.. 

CURRE~'l,'. SITU~~fao~. 

A. O~p.~oymen,t .(F:r.:i.e:nd & ·FQ~).. 

·Po.sftion~"o,f men ang weapons· 

& weaP.,on.<?. 


·~:tmk:~r!!)·, she;l:tfers •...etc. 

·.~Sensor~; ty~~.• nunjbtir.s;,• lo,c ~i:iQn.


J~ 
:~; 
';? •. -~ocatdon ,data; bupk¢r'sj 
· 4. · 

"'' ' 

-:. . , 1i;t:. 
. ~· ·.. 

. : -. :-/!.• 

' 

; .j ••: 

·,·,1~ 

·. 

:t11 
,

"' 

,.

,, _: ·, • ~ ~ :: r 

1
l;ogi::;.t_;i:c.. ~~pport ;- men; vel;ic l~:!ilr;; roµtes,. 

:;casualties (Ret·ent Dat'ah 

Time ·oistributions. . ~ . 
.corre,tat·ipn '.:w.ith weat:h.e·r' .-'ti;f8'C:'iJa<a,1L,.,efi'.v}:~,dn~~~~;,. o~ ~F~er p~ramel::ers •. 

fiel:d; ·pat:f§;l.;'$l,; si.fP,P..ly·;unes:,, ,,other; . 
-Pr9Je~ tion:s • " · · · · · .. · ·~ · · 

..•.:f 
r 

J,nte:~ligence Data .• 

1. ·How ·gathered·; includi:rig,.det:aded ittfo.. ~toi:n -~'edce, .soG. 
2:. Qre·dibTUty.; ·acc.uracy/ · · · ·, 

. 3. .TyP.e of d~ta ac·quired-. 
4-. Adoitionat types need~d. 


· 5. ,Are' ·duds ooHected:'f. where are ·tbey1 


:>~EN'SORS AND' EQUIPMENT. 
. .• 

A • .,,wqat• types used; MPQ-4A, :fla:sh.,.ran·ging,1 sound-ranging, -N,Of) OJ; other. 1 

"fi!,ght-vision types, 'PPS-5., airborn·e, :E~~ rad:io. rece'i11:~~~: fot-'V'T :fuze_ ._; 
,• 

.. .' ' 

. 
' ..j . 

-~onitoring, visual. 

·.B:. Eg:ectiveness data for in-use sen~ors. 	

. _ ·} C~ Limitations of in-use sensors. 	
:. .~ 

": D;.. Location data • 
... 
'. E. ·Availability of additional sensors:;,~_~eded. · 

. ; 	':WE~ONS , (OURS) • 	
. .: . ( . 

· In1 Use in Combat Art;!a (Ground-type). 

l~" Type, l'Cs'ciii.iion, protection provided, range data, numbers. 
2•. Supply problems . 

....-:. : 

B. Air-Oelivered Munitions. 
;. 

·.,, ~' ' 

l. Type, where delivered, effectiveness. 
2. 	 Who has bomb damage assessment data? 
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D. ·

Naval Gµp-!:"ired. 

l •. Type, targeES, rane;e d1ita;. · nunibers effec.ti:veri;e~~. 
2; -Suppl)' pr.ob !ems. · · 

 Ot.her types· Wh'iCh Migl:it Be l)s~d.
: ' . .. 

l ... :·w1;11;1t; when; q1,1antities. 
2. Wheri; loca.ted ~ 

"' "' '\ .I

:.. ""} 
-·~ 

;, ~ 

Ir: ·. ,.i 	·--.: 
'!i' ,·, 

V.. PROTECTION. (DEFENSES) • 	 ,, 
: ' . ' ' J. _. •• · ­'p 	 ' • 

A. 	 ;Bunlte_r.s •. 

l· 	 Type. &,numbers. 
2. Degre~.~·-~£ protectiibn. 

:3. Time t\) const'ruc:t. . .. . .. , 

.4. Construe tio'n equiRI!le!'it .civa:ilCIPJ~, or needed •. 


Tunnels. 	 · · 
L . ~. ;· 

!,_ 

;:B~.. Mo,b}.le .~:totection. 

1. Tanks. 

~- Adq.~,t;:i,;onai, armor for M-113 1 s. 


- C. Pf?<;;ept io:n &, Masking. 

,.
"i' 

' ~ • ~ l'.\ 
< !1 

»1 l I ;1 

;., ,'1t '• 

~-	 Smo}te •. Hbw employed. 
2. 	 Decoys ( e. g,., any attempt t·o draw fire by troop maneuver or by 

u~e of balloons, dummies, etc). 

POSS.IBLE AIDS 

:t. 	 t~(;.E',r IDE,:l:lTJ;nCATION AND LOCATION. 

l;. 	 Tiw!iedia't'~.ly available. 

a.. Co-IQr. camouflage film. 
b. Develop,ment facilities. at ,III MAF. 
c. 	 'liana:.held cameras. 
d. 	 High-Speed Film. 

'~. J:{ear,..future availability.

·a. Glitter_ camouflage· detector. 
fr. Go1or from hlack'and white:.! c. Stabili~ed.: optici;>: fol! .hand•h,eld cameras. 

I 
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I - r.... Imine,~i'ately ..available·;' · · 


a.. Hawk ac:quisition· r.adat to ·.augment MPQ'-4;. TP_S.,,·25, 

b.. ' Additiona 1 TNS '"~3. 

c • . Traini~g team t.or TNS-3. 

d. Towers for flas.h ;ranging. equipment and visual search. 

· e. :Additional NOD·Ls. 'for :visual observat_ion:. 
f. Te le'sc opes. 

2,; · :Ftlb.ire availab;f lity.
. . . ,. ( 

. a. JPL T?~$,;.9,
: l:J, ~ITH:j.'U\S·, 

.c. VAT~~·. . , 
·J d. ·· ARiS. ship. 

e. Per~sco·pes fqr v:i·sual observation·. 
--,·,, 

f.· Silen~ airc:t:aft. 

_I_:. ! . !@.GET DESTRUCTION. 

/!>.,,: ~mproved s:pott ing for Art i:.t'lery and1 N,GF. 

1. · lrmile9iate:. 

a. DASH'/drones. !· 
!

b. Ballbons. 

2., Future. 

a. Acoustic I seismic devices • 
b. l~.ea):time IR aircraft. 
c. NaV'_~l radar tracking of projectiles . 

. . B·. Bombing•& other Air-Delivered Ordnance . 
. -: 

1. Immediate. 

a. CS'· b'.omb lets and/ or BLU-52. 

. b.. :WALLEYE, BULLPUP, ZUNI. 


2. ~u.tur~.· 

a. ",.ffIDE~INDER (MOD). 

fr. .LASER-guided bomb. 

c, T~~guided drones. 
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b.. Additional Artillery. 

1. Imm.ediat.'f· 

a. cs shell:s. 
b • BEEiflVE • 

'2. Future. 

a. NIKE HERCULES. 
. '·'--· '1 ..

b. HC)N~ST ;JQHN. 1. 

j 
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A2. QUESTIONS. FOR DISCUSSION' WITH. III MAF. 
(MA.CSA 'ft:am VJsit t'~ III ~·· H,qs, I October i967) . 

1. 	 What pr'oc edures and. ~qu i·pment's a17e being. used to locate. enemy artillery 
positii:-ns? 

2. 	 How :e'tf:ect'ive a·re procedures ~nd eqvipment:. in Joc·at;lng enemy .artillery 
posit'tons'.? 

l 
; 

. ~ 

'' ' 

.. 
'" 

;• t 

-
'i. 
~. ~ ! 
· : 

·3, Questions abo.ut specific l.ocation equi~ents; (MPQ-4A Counter Mortar Rc;idar;
MPQ- lOA Counter Mort·ar Radar; TNS-3 Sound ·Ranging Equipment; GR-8 Sound 
Ranging Equipment; and 'Grc- ~ Fl.ash RAAging Equipment): · 

a. 	 Ht:>w many are. being used in DMZ ar.e·a? 
b. 	 Where aie they toe ated? 
c. '!fow::effec.tive· are' they? 	
d. Wh.a·: are limitations'.? Range? Confusion by counter fire? Operato,r, 


t;rai.ping? i<'ield of view'?


4. If Hash .ran$iog equipment is being use.d to l·ocate enemy a·r~illery, what is: 

a·. 	 Nomenclature? 
b. 	 Numl?e:i:? ·: 
c. Location? 

d, Effectiveness? 

e. 	 Limitations1 

5. Quest. ions about air b.ursts • 

a. 	 wt:iat percentage of" incoming rounds .at.e .air burst·s'? 
b. 	 Do,most bµr.st:s occur between 10 and 100 ft'1 
c. 	 Has t:,ht;!re [>een atjy attempt to use I!IOnitor receivers to. det.erxnine if 

v'.r fuzes are being emp,loyed? 
d. 	 Is~ the Marine man-po~table fJJze j~er. available in III MAF"1 
e. 	 Have dud"or captured rounds been recovered"1 Numbers, kinds, analy.sis 

·of fuze 'character ••• ? (Can range be read .off fuze setting'?) 

· 6. Ho..; effec.tive is counter fire'?·

7. What ·do you need in .improved equipment to locate enemy artiUery pos~t.ions? 

a. ,Improved accuracy? 

·b. Bett~r traJf;i.c handling capability? 

c. 	 Better reconnaissance equipment? 
d. 	 New techniques:? 

a. 	 A:r.e. perispopes o:eing used to obtain v·isual location of artillery P.osi:tions? 

9• 	 Would nav!l!I'.periscopes :provide bett~r visual obserV<;l;tion Y?ith mor;e' p.ersonnel • 
protec:ticm1 Are .tpese. worth .considering for fart'her downstream? 

'. 

I· .. 
10. Ar:e ~n.emy. ..positio?s dug i'n or "merely caµiouf:laged?

http:Pt;:ic.Iq
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-
l' 

.-3,-_.-· ·Cra.t·er S-izes. 

;~. :sound'. 'Y01Um~,..,-of TnUZZ le b·last; of. shell expfo~~o:n·· 


TJ~ .:r.~~· i?bs.i't:i.on exactly ~no~, how many _aftil~e~y rouiids ·of var.ious type_s 

: .:a:fe,:~require4 .to get \)O"I. kUI, for· various· envir.onmerits- •above 

-revet.tea,. bunkere'd. ' ;-
grou!!c.i.


. ... '' ;·· - . . ~ 	

- .I 	 - .. •• ' • ~ • • 

14. · What. ·c:on.sut:utes . ·,, ~ '. a ki.i'i--how. . . ~
close? 

1,5. Any .corre~~tion o'f NVA firipg: pattern with time. o{ dc;y--e~p d~y/nig.nt. 
' 

. 16 :- .rs v~ri~t:ion in '\>arrage intensity 'due to .ammo SllRP~~ fluctuat.i.ons'l 
Est~ate ._of NVN arnmQ :stoc~age?-

:u ·~ Have t~ere bei::.n:,any attempts to use· dec·oy!il to' dra~ NVN. fire? 

18. 	·State: of. USMC .passive detenses ·at. i:r.iti(;'al locations--f9xhol~s, treri~hes, 

bunke~i:1;· mobi1<:r ptot·ection--tanks~ AP,C 1'.s., efl: ~ 


19• 	 Where'. and: under what conditions hav~ pr.:tndpal ·rn MJ\:F casual:Eies occurred? 

20. 	 Wllat. i:fliloke capabiU.ty exists, and.. what· -~s· usa~e prac_tice? 

2.t. 	 What- evidence··· is ·there of m,7A ~un mohil::Ii_f::y, an·d that tlle·y: are: :playing: the 
shel1g~e1 · · 

. 22 •. 'Has !H;,MAF made any ..:attempts to listen, locate, -jam, or sp6of~ forward 

-22-	 J 

~ \ .. 

. _..;_.._ ; \. ; ; . \.'1• <I 

. I 

NWfi::37480 Docid:452762 	
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.az:,tHte.ry. spot'ter r~dios. · 

23.:- ·What.are Ill·MAF~estimates of NVA artillery reserves &:supply:.'rates--i.e., 

·~at7: co~l~· be the :Il!.a.Ximum threat in numbers of rounds per day?: _ 


~ .. 1, 

http:az:,tHte.ry
http:capabiU.ty
http:d~y/nig.nt
http:i?bs.i't:i.on

	Structure Bookmarks
	Artifact
	Artifact
	/ 
	\ 
	:,fCP.--'SECRET.·oocUMERT:·R-ECORD. · · ··.(A.Ji'3sQ:.;1J • · · · ~ , •• -; ' ., • b' .. OA n: RE.Cf'~:~:>'·: 'OAT&";.'>".' oo.:~.Ml!;NT !NVMDER'OF-·COPl·ES ...., C.OF'.Y·NUMBER[$) 1\ M_a:Y,:.73 11 .Oct_ 6rI 1 I 27 or 31 'c;ii:Prci:;:.oR·~~~"'OQU.UlTERS'OF ORIGIN.ATOR TV~E-oF.o.OCUA.!E:N·T ""'" AOOR'b.5££($1 ':.t:r:.,"J'1ACSA, dtd 11 Oct 67 ·~Er: ,y Di.str·ibution M:ACV UNCL.A"SSIF!EO'SUBJEC·T OR'llHORT· T!Tl..li ·: ·:nMz kl7tJ·.llern'Mortar/Rocket Study, Pfb.ject: ARMOROCCO (U) COPV..!-10. .\ooRe:ssEe:· ·C

	i 
	I 
	·1 
	j 
	,'· . 
	! 
	'. 
	EDITION OF I JAN !JS Wl OlllOL.ll!:TE. 
	RBGRADBD UNCLASSlFlED WHl!:N SEPA.RArED PROM
	1A-. f'.ORIA :"'9'6'9' 
	·n

	,M.AV 6.~.'. ·'-•. _ CL.A.SISl-~-~D 
	, ,I'\·! 
	lNCWS'C/R.ES

	' ' 
	'\. 
	: :NW#: 314·8.P -Docid-: 4527:62 
	• , 1 1;!;~~~1~I/-!' ~ ~ ~·_pif~.. . :\· . ~.~ !~ t 
	r: t: ~ 
	: .. ~. :. 1MACSA. .11 OotobeJ:' 1967 
	;
	I• L \ 
	\'~ ,;·~.:.-,; SUBJECT: DMZ Artillery/Mortar/Rocket Studjr, Project ARMOOOQCO {U) . . 
	~'. ~~ 

	r·.: 
	".:-:;~: :i 
	See.. Distribution 
	. i ~'
	! 
	:~J ~.; .
	.j 

	i··~ ~:D
	'. r:::·j 
	f...~~w 
	l·•. Attached copy{s) ot the MACV~ Science Advisor's First. Interim Bo-port ...·'.:f,~{ on Ar:tU~·e11/lit)rtar/Rocket Countermeas'Ql"es is/are forwarded in.accordance with .:Il\j CCMUS~CV· Mes's_ege 33247, D'l'G 100,32CYZ Oct 67. .
	Artifact
	....f\:! 

	•" 
	1.;i·l:~1 2... ·Repr.oduction ot 1,;his .~ocµl!lent without permission of this headquarters-,~Yl is to meet. e5sential requirements. · .
	;
	aut.horit:.ed 

	Ei .
	pt in. AGC 
	(.

	FOR 'lllE Ca4!ANDER: 
	~-;;;;;j 
	k~J K)~ .~l~Incl ·BITNER .
	1
	J

	~8 as .~~;:~ Asst AG,.
	~ ::.1 
	-.-::.i 
	~~~ DISTRIBUTION~ :
	~. 
	f!'.. 

	t,.{:':i l -CINCPAC " . . 
	l °' Chief CINCPAC Ops Alia]. ..
	',_;.~ . 
	l. 

	l
	1.;. JCS .1.-Sec Def .2 -.DDB&EWashington .2 ... ·.~·r; 7th AF . .
	2 .. DcG USARV .3 ... oo·m.MAF .
	I
	. l ;,. COMNAV.FORV 
	i ... Omr 7th.Fleet ! l ... DOM Washington . MACV· Ste.ft 
	J 
	I 

	l
	·: l. ~ Chief of Stat! 
	l
	OONNGRADING AT 12-lEAR INTERVALS ~ 
	'
	it1 ·~:~ .NOT AUTCMATICALLY DECIASSIF'.IEO 
	.'j 11 -i-J4 .p6D DI!i 6200.~~0.. 
	·~

	1-.16' .DAO fs oOQ!Jt;1-2e t .
	l ... coc 
	.

	l -SJS 
	• j 
	1 a. DCPG LnO . .l ~ ~CV ffistor,t Br .4 -MAcs.t .
	NW#:37480 Docid:452762 
	I 
	' ~­
	~­
	Artifact

	.. r ..., 
	Artifact

	' 
	. t,.-#·· 
	i
	·1
	• I • 
	I 
	Artifact
	I· .
	1 · 
	MACSA ART1LLERY/MOft't~/-R0CtE~: GOt,JNTERf.{EASURE STUDY
	I 
	I. I.'
	I 

	I. First Interim Report
	I 
	k
	r. 
	l ' 
	!. RECONNA.lSSANCE. AND LOCATION AIDS 
	1·· ~­
	i . 
	i ' 
	L:: 
	:.I,'"~ 
	' 
	. 
	l ! :-·: 
	MACSA TASK FORCE PERSONNEL: 
	Artifact
	Clyde c. Hardin, Harry Diamond Fuze Laboratory Willi~ M. Hubbard, Naval Ordnance Laboratory Howard D. Krurnboltz, Naval Air Development Center I>.aul E. Landis, Harry Diamond Fuze Laboratory William G. Nance, Aerospace Corporation Billy J. Mills, Major, USAF, Project Officer William.A. Tesch, USAF, Deputy MACSA 
	W.G. ~cMillan, Chief MACSA 
	Artifact
	&: .;1 ! !. 'I) ,,., I\\ . c~ s 1!. il' ~ " £:. ,,; ~ n r'l 1l 0 .J (._ ( • 0 ~ ,~ . :::: t ..... 
	MACV Office of the Science Advisor 4 October 1967 
	• .":J 
	DAO TS dOQ ~&5-iB 
	oowM;ltl\li I:'1;1_; !\T 1:.. r· Ei\11 n~·r..:•; \'AU, _ _,!:S~A:..:C~/Jf!._'"'J_f:_..;L.!ls~·l-H-='~8~1=---:::::--~ MAG\' TS 000 /3 09.S': Gi ' 
	( 

	Artifact
	·L··: . : 
	I. ' :_ ,:;'./..."'.':, 
	·Docl~:45'2762 
	Artifact

	. .----·-···iL..•,.~..........-....·-·--.1.2~...~~ .
	Artifact
	"(' 1"
	:.,. ~ .,I; .-: .... ' , :1·. ': :. ~l ­
	1 

	'"
	• 
	Artifact

	.. : .. . -. .~ .
	\ . ,· 
	"'· 

	.-! 
	.-! 
	.-! 

	I •i i i 
	I •i i i 

	S~Yr 
	S~Yr 
	\ ) :l l 

	/. 1 · 
	/. 1 · 
	·:i.ri,.to 
	'.'~The ~C~A/Artillery/Mort~i/Rock~t'.coun;~~e~.s.ur~ S\titjy, ·~·41.s been· b.roken three"ma~·or topics.;:­· · 
	~own· 
	. . : 

	I . ~. l ' 
	I . ~. l ' 
	·· 
	:r.. 'Reconnaissance .arid Loc·attort ·aids'.• I:E., Coun'terbattery weapons an~:·we~pQn~.:egf~cti:iieness. 


	.. n.-1. ~p~:ssive countenneasures• i -' 
	\ 
	1· Sin~~ this First Interim Repprt a!:ldres~~s possible applications of some 30 d.iff~ren,t:;-1'~c1,1,tion aids it is almos,t .a.s·a~y iii.,it.s~lf. The reader may find the
	. 
	1, 

	1
	I 'J;'a)>~i?. of.,C.onte.~ts helpful for quick re~.ei:enc:~ and as..an index of coverage.
	.. 

	l 
	:-. 
	;'!:;•' ' 
	' 
	!' 1' 
	_,. ~ ..
	I 

	f. l 
	! 
	" 

	Artifact
	' . 
	. 

	ii 
	Artifact
	..
	-, .... ......................________.
	J.. .. ................ . 

	~ 
	,.. 
	1 
	NW#:37480 Docid:452762
	NW#:37480 Docid:452762
	. 
	. 

	" L ­
	'· 
	Artifact
	. 
	. 
	... 


	• ',,, / -l ••.•~ .
	I .

	I 
	I 
	RECONNAISSANCE AND',LOCATION AIDS 
	RECONNAISSANCE AND',LOCATION AIDS 
	: I

	''
	: I 
	c 
	c 
	'.. CON.TENTS

	f ' . I 
	Artifact
	t 
	t 
	l 
	j. 

	.SUMMARY ii 
	I 
	I 

	C_ONTENTS iii 
	! . . 

	·1. ·llNTRO DUCTION 1
	.. 
	:2, ..OVERVIEW OF THE ARTILLERY THREAT ·2 
	l' 
	\ 

	l l 
	l l 

	2.1 The DMZ Situation 2.2 Comparison with Dien Bien·Phu._2.3 The VT Fuze Threat 
	j 
	I 

	1. 
	1. 

	3. ·p}loTOGRAPHY. 5
	. ·) 

	'
	'
	'· 

	"l
	3.• 1 High-Speed :Photo \R~cbnµahaE11we , ~ 
	I 

	3.2 Color and Camouflage:Detec t:i:6li-"·Fi'ltn 3·,,3. 'FAC.Hand-Held Cameras 
	3.2 Color and Camouflage:Detec t:i:6li-"·Fi'ltn 3·,,3. 'FAC.Hand-Held Cameras 

	3.4 .stabilized Cameras 
	3.4 .stabilized Cameras 
	3.4 .stabilized Cameras 
	3.5 Golor Film Development 
	3.6 Super-Fast Black & White Film a·~ 7 Color from Black & White

	' 
	' 

	:;.; 
	-,,,t' 4. VISµAL TECHNIQUES 8 
	I.. 
	I.. 

	4.1 Towers 
	4.1 Towers 
	4.1 Towers 
	4.2 Tethered Balloons 
	4.3 VATLS 

	, 

	4.4 Telescopes
	4.4 Telescopes
	4.4 Telescopes

	·~. ~ 
	4.5 Stabiliz~d Optics 1_ ; : j, 4.6 Flash Instrumentation ·4.7 Glitter Camouflage Detection
	.' 
	' 
	f 

	!.. 
	!.. 
	r 
	l 
	RADAR LOCATION SYSTEMS 10 

	. 5.1 MPQ-4A Countermortar Radar -·5.L Lqng-Range,,.MTI Radar 5,3 Missile-Tracking Radar 
	5.4 Airborne Radar 
	5.4 Airborne Radar 



	5.5 Muzzle Plasma Backscatter 
	5.5 Muzzle Plasma Backscatter 
	5.5 Muzzle Plasma Backscatter 

	·5. SOUND RANGING SYSTEMS 11 
	' .-6 .1 General Capability 
	6.2 .sound and Flash-Ranging Units 
	6.2 .sound and Flash-Ranging Units 
	6.3 Jet Propulsion Labo~atory·TNS-9 
	6.3 Jet Propulsion Labo~atory·TNS-9 



	6.4 Portable Sound Ranger.AN/TNS-3 
	6.4 Portable Sound Ranger.AN/TNS-3 
	6.4 Portable Sound Ranger.AN/TNS-3 

	1 6.5 .Acoustic Mortar Location System.AN/MNS-1 

	6.6 Acoustic/Seismic/Flash Possibility 
	6.6 Acoustic/Seismic/Flash Possibility 
	6.6 Acoustic/Seismic/Flash Possibility 
	iii 

	Artifact
	~ 
	..
	..
	I 

	. . "'(1r·in1 J"fll ""•n·.. : 
	. . ·;· 11i· ill;ll.. ~ .. ~-·-t.,....._llla.._-.:.." . ......: .... . : ...... .~.........:.~:. J· .. __j 
	. . 
	i_. .. .. . 

	Artifact
	.' 
	.' 
	.. 



	D¢cid: 45-g762 
	D¢cid: 45-g762 
	D¢cid: 45-g762 

	/.. :..:--/:.J . / . ·\ 
	· 
	· 
	· 
	·· 
	' 
	. . 7 • 
	QUJET..AIRBORNE 
	PLATFORMS 
	14 

	TR
	7.1 AIU'A/Loc'ltheed QT-2 Aircraft 7:.2 · ,3·Hent Je~ ?.. 3 High-Altitude Balloons 

	TR
	8. 
	OTHE:R AIRCRAFT PLATFORMS 8.1 Drones 8~2. Drone Antisubmarine Helicopter (;DASH) 
	15 
	'I ~ ·i ' 

	TR
	AL 
	:DMZ 
	p.-ROJECT OUT,LINE 
	17 

	TR
	A2. 
	qu~s-r::roNS FOR 
	DISCUSSION WL'l;H 
	UI ;MAll' 
	21 

	TR
	. l i 1!,,. i I 

	' 
	' 
	l ..:,".· 
	. i l 

	TR
	;; .·., 
	i I I 

	TR
	1, 
	:­• 
	/ 

	TR
	' r 


	' , 
	;·.. 
	;·.. 
	iv 

	Artifact
	, 
	'-~-,,;.,;_.,;___.,. .~J 


	Docid:452762 
	Docid:452762 
	Artifact

	; .. ­
	Artifact
	;-_::a -~""' ..
	. : ........... 

	. .. : :"'· ......~ 
	\::.' 
	Artifact
	) 
	MACSA ARTILLl!:RY/MORTAR/:ROC!CET COUNTERl!l.EASURE STUDY 
	Finsi"iNTERI}l au'OR.'r 
	J 
	RECONNAIS,Sfl.N_CJt; AND 'LOC~tION AIDS 
	1. INTRO.DUci'.I'.lON .. ' .
	'11 
	At· a MA.CV .:I-staff meeting called on 7 September 1967 to consider alternative .Dye ·Mar}ter ·p:~ans in view of the intensification of enemy artillery fire in the DMZ .area,, the. Si=i:en~e Advisor was asked to survey possible counter-ar.till~ry measures .
	~ available-in CONuS. A preliminary survey of available instrumentation-was. reported
	: 
	by. MACS.I\. tQ OOMUSMACV by messagel of 19 September. On the basis of this information
	' 
	se.;;er~l.-_ac tions were initiated by the MACV staff, as reported' in COMUSMACV message2
	i' _, 
	replrqfc 22 September. 
	.. .,_., I "'"; Since the pro!:l'iem of enemy artillery appeared to become, tncreasingly critical, as ...measured both in numbers of rounds and in US casualties, COMUSMACV on 25 September
	-
	·'
	. 
	! 
	; 

	' .•:! 
	I 
	•! ta~ked.3-MACSA to 
	'J 
	.,·~
	' tiEvaluate systems to detect launch locations of rocket/artillery/ .mortar rounds, to include currently available systems as well as sys­.
	-~ 
	_, > tems under development or under study in CONUS. In addition, evaluate 
	' 
	<

	...... 
	paksive defense measures currently being utilized in I Corps. (Action: 
	:.~ 

	.. 
	MACSA in coordination with J3 and USARV. Report estimated completi'on
	' .. 
	' 

	; ~ate by 2 Oct 67.)11 .·l .
	I .·.:
	I . To accomplish the assigned coordination, an Advisory Group was constituted as 
	=-:-=;
	i 
	i 
	~ 

	follows:
	::3
	• "1 
	..;:;.; 

	DMZ Project Advisory Group
	~ 
	} 
	Agencz Representative 
	! 

	7° AF LGen Momyer USARV BGen Young (for LGen Palmer) MACV CofS MGen Kerwin ACofS J2 BGen Davidson ACofS J3 MGen Pearson; Col Spaulding (J342)
	' 
	..

	MACCOC BGen Chaisson MACSA Dr McMillan 
	At its 'first me,eting, on 27 September, the Advi:!Jory Group considered MACSA s .proposed. appr9ach, from which emerged the project out line attached as Appendix A· .seco~d me~ting of the Group is scheduled for 4 October to consider progress to .d'ate, a~ desc,r~bed in this First Interim Report. .
	1 
	A

	54di Sep 67, W.G. McMillan to Gen w.c. Westmoreland .2DTG-221249Z· Sep 67, Gen w.c. Westmoreland to W.G. McMillan .
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	"l 
	~~·\· . . .. 
	::.=~. l· .. _'.1t'a.:!.aqn. with II.I MAF has been accof!!p1i~hed through twQ trips '.to' Da Nang: a ."-::,;short session ;On 28 S~p.tember,· at which ·the Ma~in_es were presente_d_ w:i;th a set of .-~. /j-~ua·stions (App1:mdi~ B); an_d an' all-day ,session with· MAGSA members ",o'n 1 OctoberI .~Jat_ which .the. r~_sp~nses to these questions were'discussed in detail wi.th represent­/1,;ative-.:. of,III MAF·Hqs, 1°.MAW, lO Marine. Div arid l20·Marine.s, especially artillery .
	'-Joff1c.ercs and 'vefterans o-f Con Thien, Gio Linh, Cam Lo, Ca1!1p Carroll, ~ta. 
	"-~~ SinC'e .repr.esentatives of 70 AF, 10-Mai:ine A:+r Wing .and M<!-r_irie artillery units .a·a expressed. the. opi,-iion that they C' arn with, the means at their-d~sposal. destroy .._d any ene,my _guns '"hat Cap· be ac'curate ly, _lpc:ate9,;. <?Ur first priority",efforts--and .this .· ;•:Ffrst· Int~rim Rep9r~·-have been focused on the·_Probletµ 9£ target location. Subse­.. 'J quent reports· -wi 11-e~cimine the effec·tiveness of pr:esent and near-future weapons .,·;systems -for destruction ·of ~rtfllery 
	:·-'.d 

	­
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	'' 
	· .: . Ih considefi~g-p'ossib ie:· teclmical aids· to the .prob ~em of target location, .: three...~1me· frames,,have. been considered: .
	i 
	•systems imm~diately availahle;
	,j .

	·-: 
	i)

	.--::
	I ·:!-"j 
	l

	ii) .!!YStems available within a short. time; .taken to be a few weeks; and
	I 
	I.-. 
	' 

	1·· ..sy~tems now under development that can help in the future. 
	I .. 
	1· '· · -·~ For eac_h .. _qf the proposed technical aids considered in this report, those.J availabl~-in :the shortest time will be considered first, with those available on.. ·-.:J longer <time sc"a'i:'es in progressive sequence. .
	·_ ·.___ 
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	2. OVERVIEW OF THE AR.TILLE!lY THREAT
	I : .

	[: )t 
	' ~. i The DMZ Situation. 
	~~
	-
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	• \-.;~-~ Asses·sment of the number of arti_llery pieces involved in the DMZ artillery .>:~jthreat _has be~n ;parti:c:ularly difficult because of the Umited hard intelligence .
	.

	''.__ .:~,available~ J2 ho,ldings. on enemy order of battle in and around the DMZ indicate the .j :-·::&~! esti'inate'd artiHery"TO&E .~hown in Table 1. .
	I
	1· . 
	i:. ., . 
	Table 1. -Es~imated DMZ Enemy Artillery/Mo!tar/Rocket TO&E .i .
	! 
	! .

	85/lOOmm 105/122mm 13.Dmm 16.Dmm 120mm 122/140rnm l· .
	_r:,~'.-.

	I· , 
	Gun How Gun Hvy·Mtr"Mtr -Rocket.Launchers
	1 

	' ·.:S. 
	' ·.:S. 
	:~.F ., <~j-,a4o ·Arty R,~gt, MR IV 0 24 12 0 0 18 .l , ~ 1640 Ar~y-·Rgt, ·M.R IV 12 0 12 12 0 18 .J· .'.:"{~(.78°. A.rty_ ·&eg;tO;i5o 'D'iv 12 12 0 0 12 0 ./-·:I~ Van An-.Aity/RI;{~ 'Rgt _ Unk Unk. Unk Unk' Unk 18-140 .I ··.~: · (fqssiqiy P.ci,rt of 3SJ18-122 .L:.. ~~l --Arty.:cDiv.).. .
	-.. 
	0 

	-~~ U/I Arty Bn, Sub. of 2io-.0 :-.6 : 6 0 0 .0 ,! 
	0 
	i 

	I
	·..J I~dep. _.Regt. r ' ; Sub Totals 24 .42 30 !,~ Tdt~i1a: 96 Gun/Howitzers + 24 Mortars + 72 RKT Launchers 
	·· alleS.s an estimated 23 destroyed, units 
	12 12 72 l ~ I 
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	'.I '/ .," : \ ,.'' .. . 
	~··. J'. It, shoul'd be ·emphasized 'that these figures serve ·on'i_y a.s O'l'.'9-};Jr-of-mag~itude estimates .dnce we ha,ve_ no information on NVN depa.rtur:es from their· nominal TO&E or on the:i:.r· .atrength :>ta.tu:). .
	Figs :·l&2 · surnmarizas the, distr.ibut fon ·of. incom'ir}g. enemy rounds. on. us posi'tfons .near. the DMz-by-type anti t'fme for ·the ;period embracing ·the r.ecent high ~ctivity. .E'sti~11tes of-: the minimum number of tubes -required to de live~ the quantities-o.f .projectiles ahd' the observed rates iI'.ldicated ~n Figs ·1&2 leap. :to. ff number of tubes .possibly as low ·as 10 to 2J). 01!'\0~Ssions wt.th )IJ MAF arti llerY, ~onnnanders have· .e).ici~ed ~ col_iel'tive, :Ln,tu~~.iya ·and. subjecti:V-e 
	The n~mb~r of prepared field gun-pqsit:ions, -both vacant. and occupied, that 
	, hav~.bfHm id:enti~ied from phot:ograppy is in tt\.e neigh~qrhood ot .150•.A tota·l of .. , . 25 f:i:ei~.. g~ris: have: bee_n identified.·throµgh photography,' altnoug~~-some of these may ..• ·be dupli,cates ·res1:1lting from movement of the guns. As a piece of. inddental .
	i irifol:YD,ation,; s.ome ~Q.O •to 300 total AAA sites have be.en ici'e~tif,;t~ii in .the DMZ· area,. 
	To date~·(,3 Oct) tl,l¢re ha've been twelve low-le:Vel (!foO f~ot) reconnaissance .flights uni;,ler op~ra;io,n NEUTRALIZ~. Aith9ugh the; ·quality of .~h~-s P,~o;ograp?y .i.s .qutstanding •. the nat.ural. cover and. ca,mo'ufiage · empi9yed by che eneiµy hc!,ve limHed .. ·1 new f!e l.d. gµ):lS tf> a ., ~nd Of~'. new gun po~_it:i:ons to 8. 
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	. _igen.dfication-'.of 
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	It h .apparent .that, ·regardle$S of actual number of sites, the enemy has a.he ..:.·l · .capability. to.:J:i\ov'e his· limited numbers of w~apons 'to many different locations in ., :i·' the time a'\f,~il~bl!J! between our photp ·reconnaissance runs and the subsequent air .strikes: · .
	·; 

	~--~ 
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	<.:=:i. 2.i .·CoJ:llparison with Dien Bien·Pnu. . I 
	-I 
	.-'.
	.To ;;ome perspective ··an. the pres·ent DMZ situation it is interesting .to ~ake a coinpari$op with t:he forces4 in the battle of Dien Bien Phu, in which .. :_, · Frenc.h for.ces. -qumb.ering_'ah.ou.t:.. ll:,..000.:men were. opp4sed. t.o. some-50.,..000..N.o.rth Vietnam~se .,-,j com~at and 55.,.0QO suppor.t ti"oop.s • .Arrayed. against. the... Frenc.h were the North Vietnamese .::c:.."\.-351° Heavy ArJ;.111.ery D'ivi~don, .the 6750 Artillery ~Regiment, the 450 Artillery Regiment, ·· ._:,::.~ the 367° ·MA ·
	:·1 
	p~ov~.de 

	! 
	Table 2. NVN Artillery· OB at Dien Bien Phu 
	Artifact

	Number. 
	lOSrnm·Howitzer 48 
	\ ­
	75µnn Pac:k Howitzer 48 120riim Mo:rtar 48 751JJIU RR 48 
	... 
	Heavy Flak Gun 36 
	; 
	.

	·The North Vietnamese also uS'ed the multi-tube rocket launchers. All told, ., , soll\e .200 NvN guns of ca_lib~r greater th,!l~i" 57ifun rained an estimated 30, 000 rounds of .·:, 10,5rnrn and 100,"000· :r.ounds: of other 'ca lfber. she';li's on French positions over a period .
	11Katyusha.11 

	. of: 56 days. : ' 
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	I;· s~ems de.ar tb·at Dien. Bien Phu represented an a.rq llery i~tenl:iity well 
	above what h.:fs· :ao far confronted our.°.forces .in the DMZ. ·Neverthetess, the, .' prese'!1t enemy art'illery str~ngth evi:dent:ly has gl!'own ve·ry rapidly irl q1e "iast, .: few months and we wo.uld. do weH to remind. ourselves of tlie lessons of.D.ien Bien.
	; Phu. .. .. 
	Artifact
	+here have been repeated ~·eport s of ·sufl.pec ted t:tse of »VT fu2ing ... Th·e·se .suspip iOns have baen fostel'.'ed by pf air· bursts at. eonsi.stent• heights .-~ of 30.,.50 feet;, . A f~agrnerit recovered. b:f 1Il ~Qn or about 12 June was idencifiedc .by CMEG ae part o·f the· U$ MS17 VT fuze used on the 81.mm mortar proJec..ti!le... La'I'ge .«« quantities o.'£ .these fuzes fell into enemy hanq~ during th.e k9rean :war and fr, is. .coneeiv,ab le th.lit-· the NVA could· have .modifii!!p them for use , on 
	repor.ts 
	1

	'l:his is n'ot regarded: as a .severe threat at th~ preeent time s'inc~e s.uch air .~.~ bur~t5 conetitute ~·very· emall function of t,he toqtl enemy rounds, but steps. shoul!d· ..) be taken to the threat bEi'fore it or curs. .
	rnit.iga.te 

	! " .. , , , , ~ ! . 
	ACT.ION~~' .M.i\CSA has sent a m~ssage5to CONUS. information ori th.e. avail.ability of man~po:t:ta,ble jammers knq.wri to l;Je in: th.~ inve~tor:y.. In' !!ddition MACSA is act.empting to locate sufficient ,~f;~t.·~qu.:ipm'ent ldcal;'<J,y to pr9v1de a slmple VT recognition device . 
	r;eq'u.es:t:i.ng 

	., 
	3. l'HOTQGRAJ;'HY 
	Artifact

	3. i .HisJr Speed Pho.to Reconnaissance . .. 'l .
	:~ The primary t;:eqhnique. C·Urrently in use for locating the positions of enemy .:::-l tci.rgets is a.ir~orne high-spei:d photo-reconnaissani;e. There are several Limitations ._:_:; t:;o the ti:met~ :roc•ation of: targets tiy ~he tiieans· n.ow ~inployed! .'·~ .
	i) . It is ev;,dent: froi:a recent low-lev~1 photography that the enemy is .mak~ng extensivi:.1..use of-c!mlouf.lage, bo~h nat;:ural a;nd artificial, to disguise the .locai:ion of h:is;'w.eap.ons, supply caches and .support t:teadquart;ers • .
	-l 

	. J ii) ·Th~ ninte l·l~igei;ic,e,-.cyde ti'l!le n required t·o photograph an area, return 
	-:--;1 .the film to base, process and re'ad the filtl,1, .and filq.ally direct and carry out a 
	~...:.i str~ke ~gainst an ·identified· taTget is· long compare9 to the time required for the 
	.. 
	--~ enemy to move .his.. gun· into. another camouflaged sit:e perhaps only a few hundred .~ mei:.'ers .aw~y.. · · ·..
	~ 
	1 

	.~ it:i.') The number of fe<:onnaisaarice flfght·s that can be made per day is .·"; constrained py th,.e availability of 1aircraft, the effectiveness of enemy anti­·~1 aircr~ft ftre, weather· conditions over· the 'area of interest and, not least, by the .-.: ·lixitited photi:r-inter.prete·r .respurces. These factors conspire against timely, large­.arE!a coverage. of' all possibie' target locat.ions. , .
	l . ,; «i.v). "The. J:ac·k of .good· photo imagery takel]. .during the hours of darkness 
	.. .p:rov:i:des: ~he·:enemy with ad-equate time t:o change. loq1tions and resupply hh:opera:.. .td:ons. · · :. . .
	·~c~~l!s~C:\;,~Msg 32346, DTG 020746Z Oct67 to H~rry Diamond Labs, Washington. 
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	Although the following sections suggest a number of potential improvements in aerial photoreconna:issanca, it is c lllar diat this techniqul:! must be augmented by other realtime location tech~ique'e if we are to. determine. the positions of !'.lnemy suns 11i!=b precision in san~tuaries inacce:;;s·~ble t:o <;iur ground force·G• 
	3. 2 Color and. iCamoufl age..Detec tion FHm. 
	The-re e.id1;Jt colQr films, both .reguiar and infra-red, that can increase the· probability: of detecting a,·camouflage'd target.•· These emphashe different .parts of t·he spec tr~m'to provide increased contrast betwe'en artificially c.amou·flaged strm·· tures and. the true ·natural background, or to p'rovide improved ·C'.Ontqtst between natural foliage that hae been demaged ar.d o'th'er nearly normal fol i-age. The use of.. nor-mal and infra-red camouflage det:ect:ing color films t'o photograph simultaneo
	'ACTION: Dl of 7° AF advises that color films ·of both types are in st.oc:k. and are being pro&r~ed into project NEUTRAL.IZE. 
	·i-j Infra-red blacls and white films also exi'*-st· that co.uld prov:Lde increased infor· mation about eoamouflaged lo~ations; but, more import;:antly, thes~ Ul:ms can be used :tn c:onjuncdon .with infra-red xenon strobe 1.i.ghts to cont;luct covert night photo­gr'aphy·~ Plane's equipped with. such lights 4ave flown iii Vietnam and others are now under construction in·CONUS. The Naval Air Development Center. Has recently con­ducteq test:.s of a covert Ill flash photography system foJ: the .KA..sc. The syst
	1 

	STATUS': Information has been requestedto determine if ·~ modifications can be made in theat~~ for the use of this 
	Artifact
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	system with the RA.-5C or other airc:"raft. 
	'1
	,,•. 3 • .3 . FAG Hand~He1d Cameras. 
	' 

	'T't 
	. For reasonably stabl'e platforms (Ol, F4.• etc.) J,<AC use: of ordinary hand.,.held 3'Sm.'II c.ameras (e.• g., Nikon~ Cannon, etc.) can provide timely reconnais.sance in the form of quickly"developed snapshots~ These c.arneras are immediateliy av.af.lable through, supply sources in Japan. if purchase funds exist that are not. encumbered by goldflow constraints. The M~rines have none o·f these hand~held croneras and woulc:i be very grateful to receive even· a small number. 
	Artifact

	ACTION: M..~CS.A will attempt: to purchase a half dozen for the Marines with ODDR&E Zap Chann~l: funds. 
	V (:.8') Msg-32345, DTG 020745Z Oct 67 to N.i\DC, Johnsville. 
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	3.,4 Stabil'ized: Oam~ras. 
	-
	To impr,ove photo81'AphiL' detail and ·from a considerable 9lant .range--£or example,-of terrain in and nor.th of the DMZ from a distanl:'e some .kilometers to the south where th~ AAA threa't iS tolerable--.one may use ;35mm ..cameras equfpped with long focal lengi:h (500 or lOOOrnll!) ·r.:i.ta-dioptic lenses .fitt:ed uith Dyna.lens· stabili2ers.. These long focil llangt:h lenses small apertµres (500inm.: £5; lOOOmm: fll) which. req_uh•e ralat:!;vely lons . .
	rescluti.on 
	have.rath.er .

	'. expo::iure t.icl'es. : T~e Dynalena compensates ~ol:'. camera motion during ....-.· the time :tne shutter is open an9 'thus perinit's·a much greater degree .of· re5olu-. .tion than is poss1b..le ·without stabilization. .
	stabilizoat:i.on 

	ACTION: Six cameras equipped with 500rrm, lerises and six with lOOOmm 
	lenseai each fitted with a Dyn·alens image motion stab'i.lizer ar~ 
	1

	~ 
	.. 

	being. readied by ARPA for .shipment. to so'uth Vietnam withirl ·a few
	being. readied by ARPA for .shipment. to so'uth Vietnam withirl ·a few
	being. readied by ARPA for .shipment. to so'uth Vietnam withirl ·a few
	' 

	weeks'. ~GSA' has dispatched a rri@ssage7" to ,ARPi,;urging ~11 possible 

	sp~ed in' delivering the.se .units ._ . 
	3. 5 Go lor Filn1 .oevelo.IJnient
	:"-t 

	'···. 
	The: pr~p:cipal con_straint in using colo'r film is ·t'he lack of 's.imple and' .·a rapid processing facilities in-theater.. While the 7° Air Force. has the capabilit:y.
	.5 
	_:~ .to process cq'lor films~ the proce::iafng m\!st be done by nand. III MAF has neither 
	the color fi.hn nor t.he processo1ls but: would eage:rly use them ff they were avail• .ab.le.. .. · · · .
	--i .

	·: 
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	ACTION·: MACSA is ;i.nvest:igating the availability8 ~f ~omrnediial color p:r:ocessors.
	I 
	I 
	·-! 

	3:6 Su~er-fast Black & White Film.
	Artifact
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	MACSA. has acquired and can make .ci:v:ailable a ::imall quantity of ::>uper-fai:it.35mm film (ASA 8000). ·designated SOl.66. This film ran be used in tiand-held .cameras 'under low-light-<level c-onditions or at high ·shutter speeds to contribute toward reducing image motion. · 
	I 

	...! 
	... -t 
	ACTION: ;JSmm fi'im is immediately available from MACSA, and in other 
	sizes on sp.ecial· order:. 
	3. 7, Color from Black & White. .l .
	I 

	Through the insertion-of' a small but very special filter in the lens of. .a .3·5mm camera one may r~cord"on black and white film a kind of holograph from.which accurate full color may be reproduced. .
	I 

	ACTION:: Several such camera·s,: a:Iong wit'h'y:fsual color integrators and printers, are being readied by. MU>A.:~119pefUlly· for shipment within a few weeks. 
	l . .
	l . .
	'· 
	'l
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	4., VISUAL TECHNIQUES 
	4,-1 Towers_. 
	Oh_servers a.'re· now employed, often _i;\ to"Wers, to lo.ok for flashes of light .or puffs _of smoke from £:.!.ring gun:.. Sui=h. techniques· can provide t-imely and .
	-:--; . 
	relatively a:ct"urat~ gun· locatfon but a.re limited by the _.availability o·f-per­
	sonnel anq towers, the ~ypes of optical .aids available, waather and 't;ime· of day. 
	\ 
	The use_ of large numberl? of v_isual sighting stations, coupled with rea.l time .c.ommuni<:ati9ns betwei:;n; station5· could greatly improve both day and night-target .location C.ap~b'ility~ _ .
	STATUS: III MAP. has been furnhhed inforination9on tower 
	availability bj. J42. 
	-;',, 4.2 Tethered Ka noons.. · 
	-~ 
	'I 
	Because of supply and secudty difficuilties ·the -erection of a number of .spotting towers in· the Con -Linh area might ·present s~rious problems.
	Thien/G.io 

	'. :,...:..e ' 
	.·.,. 
	";, .at: this time.-As· a· possible alternative or augment·ation .to towers,~ t.e·thered .balloons are c·apab l~ of carrying weights of. 2000· pounds to altitudes up to 10,..000 .~eet and 500 pot!nds to altitudes of 20, 000 feet.. T·he tethered ball.:oon offer;::; t-he: .advantages of st.ation. keeping> ea:se 9f recovery,_ system re...use and\short reaction .
	time. .· 
	In th'e ta~tica,l employmE!nt_ a ba'llo6n-borne observer could be u.sed for spot­.ting at low alti~ud'el?; altern;;ltively, sen:oors such as low light l.e.ye·l television .·with a ~oom: lerns could be employ~d, w:!._th t.r<:!-n'amfssion ·o·f the signals back to the .&rotind along. the tethering cable • .
	. .ACTION-; By mess~ge to D~~_A, M,ACSA i.s inquiring as to .the availab.ility of the NSA' tetl:iered ~aHoon capability .redmtly tested. in Floi-ida. .
	4.3 Vi~ua-1 Airborne Targ_et L~cation Systei:ns (VATLS). 
	4.3 Vi~ua-1 Airborne Targ_et L~cation Systei:ns (VATLS). 
	The VATLS systerµ conststs' o'f ahe_libotiie 20'-power stabilized telescope; an. attitude sy~tem and. a laser rangefinder· to de-:i:tne within 100 feet the vector position from the he:licopter to any ta:rget. tri 6TJiL coordinates. The helicopter, bearing a transponder be·acon, -is then. tracked by a spe·t:ial ground radar. Posit~on data ~s c·ompute.d using. a FADA.C-c.om_puter i:oc:ated on the ground. 
	·!STATUS: Three complete VA:TLS systems are nearing completion of/ fests· in. CONUS. Communications fr.equencies have recently ··be.·en: c:fe~red by J6.f,or test use ;i;n RVN. MACSA has requested frqm ODDR&E~and J.342 from DAV complete VATLS system details
	0
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	A":4 Te . 
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	~Tll,e· Mari-O~s are curren'tly· ).!.~·:hr.g s'.~an~'A~4' art,;illery BC :;;copes for spotting 
	·from .towi!r~ and; bunkera. Their c"apahi.Ht:"y ag·ainsc: more. dtsiann targets co.uld be immediately iinpr:oved b.y providing higher mag~t°fication.' ~ide angle-of-view QPt.ical te'rescopes mounted on azimuth-C itc les. such :devices a;re av'aHable both fo. CONUS and Japan. 
	; ... STATUS-.:"-. We unqercs.tand, that the• Marines requested.. one
	' 
	hundred of-t!J.ese· devices .some· time .ago throug:t,1 normal channe is·. Th.i-s shQu ld now be moved :to ~ hish pri.ority_ status-. 
	reque.st 

	4. 5 S'tabil"ized; Op.tics• 
	1 
	The ·oynaJ:ens s.tabi l:i2ati_on ref.erred· to in·,~~nnectiort wi_l:h hand-he ld·.camer~s ,can be appi~_ed·:;t~ almost.any optical equi·pment. 'The D)rnalens system consi'st:; of.~ liquid co.nfin.ed._betwee_n t_wo optic ally flat glass ·plate::> by a cj.. lind.ricaL'bel­.lows whic-h permits a, :variab l.e p-tisrn 1 Wedge ilDgJe. The. W~dge :a~lli! is· s.er.voed •by,
	I 

	' 
	·' gyr_os that sen_!il~ ~IJ,d .compensate for unwante~ ".a.cc.atsratiQl(IS' of th~ opt:i:l'·al im1t:.r1.,1­
	1. 
	~ent. A ~~co!td metJiod of-. itnage stabilizati9ri, i~vent~d by· l:.u:i:s, Alverez (UCB-) and
	! 
	being manufai:'tured' by Mark Sy.stems" Incorpi;'1;-al;ed, .empl9ys the gyi'o-stabi lization 0£ an internal '.prism-.·.· Our latest ·information ·is that •same two hundred binoculars
	have be~n ordete.d by tl:t.e· Navy ·fen: deliv~ty ~ate in_ 1967.~· l 
	I 

	. ~TA1'US: As· part :.of a -larger"shipment of new _instrumentation :sear,.::AjiP°A· is. reaQ.ying s.everal pairs of b,in§itu.lars wi!:.h 9ynalens stabilizers~ These-should arrfve fo Sa:l:go'n within
	weeks. . . ' / . 
	a; few 

	4.-6. 'Flash Inst·r.umentation. 
	S:f:x 11MITRRM?11 fla~h pu·ise.detector.units _have .recently been , to US.i\F 
	deliver.ed

	..· 
	but-c-ould .. be..inad~ available to MACV.iriasrnurh as other etements,·of the USAF systenj. will not' he ready for some rnonfhs. -The MITHRAS ,sensors detec·t 'both visible and· ;r/l, and have-. been: in use for-soine. t'ime i~.rn:isdle trai:ki'rig at w~>'P$. ·they ~an~ be mounted on towers and are aliso ·c0111:patib le wfth' both fiXE1d :wing. anl h.eH.c opte.r plat­.forms,. although. p.l~t.form position.· and orienfin:ion must. be known. ~i·s. w p'e;cent ·Of· field of v,tew, L percent with c·aU_brat.ion.
	ccur{l.cy 

	~TATUS: In response to MACSA s inquiry, QDDR&~ ;reports that the 
	1 

	MI'.]:HRAS system should be. available for SVN test during Octa.her. 
	4. i Glittet:. Camouflage Detection• 
	. , The:.Ai~ .F9rc~ Sp~dal Weapons Laboratory exhibi_te.d t.o MAC$A on ~5 September a movie demo~s~ratf_ng t;he use of a laborator-y model of •what might be.called a G.11,J:t;er Ca_I,llo_µUage__Det_ector. Th,is: dev_ice sele.cts from.natural sunlight illumina­
	:' .. · : .'t~on·,:twp· $.pe~.~;i;al r'eg;i:9ns, one:. in the green and one in the ne-a:r IR, for which ._,qii.~1:iti1:1.. :fo~~iiag.e and, ·ar.~ifid:al tamou~lage µi~t~'):"ia.b ar.e apt to.have very.. dif­.
	{eneP,t .r.eflective characterist,ics. A ~(:ipfo.n.i11g fi:'l!:;~r .:which alternately examines . the.se i:.:.;9 rr.equenl;'ie'.!3 causes any material of unus~al reflectance to stand out as _~ 'b'iiniHi,ig U;ti~g(;l ag'afqst the 'background. 
	-9­
	Artifact

	·~ ':/.
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	l . _:Nw#~~-~7'4!8,o
	Artifact
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	ACTION: 

	I' 
	Artifact

	AFWL has initiated a crash program to produce a prototype of this item for early test in Vietnam. 
	5. RADAR LOCATION SYSTEMS 

	5.1 MPQ-4A Countennortar Radar. 
	5.1 MPQ-4A Countennortar Radar. 
	i The Marines have three MPQ-4A countermortar radars, one each at Gio Linh, C-2, and Camp Carroll. An additional countermortar-counterbattery radar, the J MPQ-lOB, is also located at Camp Carroll. They have no long-range anti-personnel '.··· ..i radars nor surveillance radars capable of detection across the DMZ • 
	.. -.-i 
	The Marines have made very effective use of the MPQ-4A in its'countennortar role. Two MPQ-4A were formerly located at Gio Linh; with the help of these radars the mortar threat was reduced so significantly (no mort;ar attacks since·3 .July) that one .set of equipment was moved, within the past 2 weeks, to C-2, where mortar attacks have been a continuing problem. The Marines do not regard the radars as especially vulnerable in these forward locations. Apparently the only damage suffered so far is a few shrapn
	Artifact

	The MPQ-4A is a single trailer, Ku-band pulsed system. Two be.ems, separated by 36 mils in the vertical plane, are scanned horizontally over a 445 mil sector. The radar measures time and position of the projectile as it intercepts the two beams, .and computes the trajectory back to the launch point. The radar is thus an excellent detector for high-angle (e.g., mortar) fire, but for counterbattery fire is limited to 10 kilometers range. The low angle trajectory1of some projectiles reduces computation accurac
	I 
	These counter-battery limitations are much ameliorated if enough radars are I available to provide simultaneous target coverage so as to permit triangulation from back-a2imuth readings. The procedure used is to track incoming .artillery fire on .the down-leg of the trajectory simultaneously with two radars. The azimuth measurement of such close-in targets is quite precise, and triangulation from the 
	! 

	l 
	two radars can thus identify the firing location at very long ranges. Although 
	I 

	l
	the MPQ-4A has been used effectively in this way against low angle fire (recoilless) at Long Binh and Bien Hoa, the Marines in III MAF have not been able to employ the technique because of insufficient number of radars. Under the high traffic of a 
	barrage .attack even more radars would not entirely solve the problem because of confusion of round identification and communication difficulties between sites. When fire is more sporadic, the technique should be quite valuable. 
	ACTION: USARV is furnishing a recommended plan to COMUSMACvl2 for such combined coverage, and offeripg to provide Ill MAF with both equipment and crews. Due to logistics and tactical limitations in the Ill MAF area, the plan can probably not be put into effect in toto (for example, there is no secure position for a radar location between Gio Linh and Con Thien), but most of the plan could and should be implemented. An additional advantage of the TPS-25 would be i~s capability as a target locator when enemy 
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	' 
	Artifact
	5 .·2 Long:..Range MT1 Radar. 
	By u·sing a long range anti-.personnel .radar {such· as the '!'P.S-25·; availabie in-country at Divisional levels} to al.igmen't t:he Mt'Q-4A, .loc.ation of 
	pre1:i.se 

	·en~my batteries out to ·ranges O.f lBkm should ·bl'! possible· f:rom a_;single -radar. site. Bac.k-azimuth-~2chf!iqu~s of the MPQJ.4~ -would de.fine direction, a.n.d t.Oe TPS-25 wo\lld rat\ge-strooe the ray.,-patch for in~ication-s of mo<t?ement at "the 
	·_target. 
	5. 3 ·:M.is.sile ·Tracking Radat. 
	Son;ie. of i:he naval· guided missi"le ships sue~. as th"e Lc>ng Beach possess very 
	·~ 
	. 

	·. ··J .sophisticated" phased array radar~ tJ-iat are. capable of tracking l~rge numoers of targets at great ranges. Ot.her guided mis§He ships a,lso. pos.se:ss more conventioria1 
	· y:iissile tracking -radar,s that might be qapable o.f tracking artil~ery pr.ojectilesthe DMZ. Even though these ship.s do not in general .possess the t'omputer · facfl·ities available .. on the Long Beach 'the tracking. data m"ight .be..sent bad~ to comp_uter facilit'j,e;'l on &hare by data link! . . . 
	in 

	' . ." .·, ' ~ 
	. 
	. 

	.ACTION.! MACSA personnel ·ar·e now visiting the Intrepid and .St. Paul to· a,sce.rtain the.-capabi-l:j,ti,es tl!at can be prov::i,ded .: . 'i .
	q.y the 7° F Leet •. 
	;._.<>:_ J 
	.. i:::I"; 
	:~-. :i .i.-·~ .
	.... 

	i 5. 4 '.".A,irborrie ~ad:ar. 
	The Air Force is no~ develpping a~ air"P"o:rne radar that also might be ·capable: ot': t,racking artillery'., projectHes under the. code name Riv.et· ·Amber. MACSA is in .c·pntact with comis on ·ehe avail~o.i.Iity and app'licab_ility ·of. the Rivet:Amber system. 
	Artifact
	phaS:ed-arr.ay 

	S.S ·Muzzle Plasma Back~cat£er. 
	. The eff:Iuet:it from a gun barrel when it ..is fired· C:OI);Sif,StS in part of ionized partic ies that ai,:~ good .re(lectqrs of microwave .rac\i:ation. l"!:l theory a good radar syste1Jl i;hould be .able to dist:.inguish. this enn~nqed backscatter at consi­derable d';;it;~nc ~5· 
	ACTION: MACSA is in. communfcation with GONUS laboratories 
	particulariy, th~-Los Ala~os $ciel'.ltif~c i.a.boratory and 
	Aei-ospace Corp.) on the possible appl.ication of such a 
	I•.system. .
	I 
	I 

	6. SOUND RANGING SYSTEMS 
	6.1.' General Capability.
	,_",, 
	··• 
	s(ii.uid·. rangi~ cap ;provide a rough azimuth for pointing countermort::ar radars or, with suff:ic'(ent :;Q~~e-line and greater care, can give both azimuth and range. Intrinsic az:j.tjlµ~b 4c~ul".acy of one localized array or llstation11 is limited to pe.r­
	'haP,5 20 to ·30 mils by .meteorology and terrain, although sound-on-sound techniques 
	-11­
	Artifact
	NW#:374BO 
	Artifact
	. ' 
	----· -~-----------, 
	I . ! 
	···,; ' ' l + .­
	·:applied to the differential correction of cQunter-battery fire· may sign'ificantly -reduce this error •. Under unfavorable condi_t:l.ons of atmospheric temperature.-lapse rate i:he effective-range may b_e limited to a fe¥ kilometers-. 
	STATuS: No sound-ranging ·equipment-exists at III MAF 
	'loi:.:ation.s. listen for the .muzzTe blast and to estimate the azimuth from which .th!'! sound,_ comes. This :i,s a very _imprec,.ise method of .azimuth detei;-minatiori, however, as has _been shown by .tests in 'Pan~a.· · .
	Observers:are-·directed-_.to 

	6.2 so·und and Flash-Ranging Units. '• 
	6.2 so·und and Flash-Ranging Units. '• 
	P.rogram 5 ·includes a CINCPAC, requirement-for a -,modified .Field Artillery Target Acquisition Battery,, . to iri.c lude _two so,und-ra'nging platoons eac,h with t:wo sou,nd-ranging set GR-8, and-two flash-ranging platoon5 each with Qne flash ranging set Afl/GTC-L The 188-man unit will have none of its norin~l survey and counterbattery radar elements. 
	' ' ~ ·;. 
	STATUS: Pres·ent informati·on indicates this b.attery .-will be availa,ble in Aprl.i 1968. By message to DA,13 .USARV ba·s attempted to tmprove on the April date~ _ .
	Two.·Tjl,:r.get Acqutsitfon ·Battalions· (TAB) are in being i"!l. C!PNlJS: t:he 3° TAB of the 25° Artillery at Ft Sill and the ·2o TAB or the 26° Artillery at Ft Bragg. Both are assigned,m:isSiOns in USAR strike coritingenc:y plans. Each contains three batteries of one sou-.:id &nd one flash-ranging pla-t:oon· e9ch-. 
	STATUS: -As of the la_st. readines·s repo:i:'.t on. 30 Jµne .1967, both battalions had _most of their ranging .personnel and ..e_quip~ent ·on 'h,and, but 'the read:ineas .ratJng of the 3/25 was c-4 and of the-2/26 was·c-2. .
	ACTION: If either or both of these TABs are desired for. MACV, special justification and manpower a~justments would have. to be p;rovided for. 

	6.3 Je't Propulsion Laboratory System TNS-9 • 
	6.3 Je't Propulsion Laboratory System TNS-9 • 
	T):i.~ JI::L' acoµstic locator system, now designated the TNS-9, was .d.eveloped in· .the-l·as.t few months speci'f'ically for mortar lo.cation. It consists of.. two·or mo.re .(fiye, in the. Ft Sil_L prototype) 4-microphone arrays, 1 _processor .per array and 1 .central station, -all int;_erc:onnected with hardwire. Con's.idering sound propa:gation .and. meteorolo,g:i.cal c;;ondltions, this equipment is believed to have an intrinsic .a'cc:u·racy of the· ·orcler of 36 mils in azi.>nuth from any single 4-micr
	, Because of a: te(ideq!Zy for the azimuth printer. to pile up under htgh t·raffic. condi­
	. tions (e.g., under a batrag·e by ten guns each firing t.wo shell~ per minut;e), JPL technicians ·have des:i,gne:d and are building a new prototype c;otnputer· of extended capability·. --In late :August the Department of Armyl4 offered MACV tw? altern':ltives: i) to deploy the current manual system to RVN as soon as along with JPL,. techreps; ii) wait until January or February 1968 when the full computerized model is expected to be available. 
	possib.le 
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	· 6 ,4 · ·P<;>rtable $ound Ranger AN/TNS-3. 
	Last ·S'priIJ.g some· :t:hirt:y ·T:Ns-3 ·sound ranging secs we:r;e: uneart9ed. at Ft ... Monmouth. ·Til,is equ:i;PJ!lenr;: was developed at t:he close of· wWII and qse~: oniy in ' .·Okin~wa. At MACSA'.s instigatiqn t~.11 of these set.s plus spares wer.e :t'.ejuvenate~" .· ,!' aLFt Monmouth: and dispatc;hed ~.Q USARV for testing.. under· the aegis of<MACSA and .
	''l 
	ACTIV. These !!ets have now ·a:r.:rived in-country, and are being offered to llI :MAP: by USARV Msg DTG ·3013TOZ Sep 6Z. B~cause of tts Si!'!lple i;lestgn this ·equipment is, seve:rely limited in traf:t;ic handling q1pabi'Iit'y, e~pecially under a Ia?;"ge noise 
	· i background. It .is therel~re \JSeful pr-imarily in isolated. outposts, s_u_ch-a~ _;;i: ·, j Special Forces ~amp whj.di o,cca'sionally a f:~w mortar rounds. ·Those·mostexperienced witn this equiwnent tl;l.us questiOI\ ·{t~· appHcability in tlj.e"·Con ·Thien/ 
	J;eceive.fi 
	I 

	..: Gio Linh. area, .Qespite .thes.e· quaJificati.ons, tpr~e con!ijicl,eratibn~ argue in,-fayor .: 1 of ·testi,ng th~.-1118.-3 sy_at~w in th"'! OMZ: ar~~=.
	\
	I 

	I .. 
	! . 

	fi}. the TNS-3' set;$ and an opeI;-ator t;rj;,i11ing team exist in:.country and .. coula be s~rit" :to III MAF., .· .. .
	1i,u:Ili~iiiate.ly 

	"... •t·u''i ~' ' ; ·~
	I ... 
	. . :ii;) ,t~e ..on~~y :other sound l;'anging ..ge·ar avaihable..in the near future is .;·th~.:'1'.NS';9 ·d~·scr,fbeii .:-a;b:.ove,' wnicl; cannot be depl<?yed to SvN' before a few weeks..
	... ., •, . ~.. . . '" .I . fiir). in recent days the number of rounds landing around Con 'J:'hien and Gio .
	I 
	._.: 

	:
	.....

	... ! ·Linp1:ihl:i:s::.':d:i;o!>ped"dramatic);rlly fto,m ·a peak o-f hun<lreds down to on·ly a few.;per day • :At·-.thiS .. lo~ ,'f~v~i-of'-activ-ity th~ TNS-3 might well be able.-to cope with the loca­t"ion prob'lem. 
	I 
	,.. '.·: 

	.. STATUS: P.ossible deployment. q.f., the. TNS-3 to ,ttie DMZ ,:awa·its re·sponse by Ill MAF to USARV 1 s offer. 
	I 
	I 

	' -' ,\
	»: .5-s Ac.ousti:c Mortar Location Sy:> tem AN/MNS-1. 
	I" 

	r.
	I 
	, iOn~-'I>r<?.totype AN/MNS-1 exis_t_s at Ft Monmouth and was· in working.order:~when ·d~monstrat.$!d 'to.;MACS._A.last July. It is self-contained. in. a deployable va~ an!] could 'be".avai'i~i>le;.oq;·.·re"la..~·i~ely shor.t n'otic.e. It J:a·s considerably.'more -capal:>ilityto · ".operat'e "in .h:tgh noise .backgrounds than the· TNS.o3, but there .are no spares ancl mainte.., 1 · t-.n~nc~-,.wo1;1:rd H:i·c: ~·~_:problem. The· Anny has discontinued deve·lopment of the AN/MNS-1 in .i;avol:.-~o.f :fhe: m6r.e 
	I 

	' 
	I 

	:AC.',r'lON: :}:f_A,CSA recommend.s that the MNS·l be dropped ':fr.om the ,l·i,St ·of 'candidate deplo.yab·le s.ystems. 
	1· 
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	_6. 6. .Acoustic /Seis!ltic /Flash ~o;s.s;:i.bilil':y. 
	_6. 6. .Acoustic /Seis!ltic /Flash ~o;s.s;:i.bilil':y. 

	, 'I 
	A. n.~w~<;.onc.ept for applying t<he ·Mu::ic le Shod::i acoubuoy or ::ieiomi<: sen.sor.B .toward artfllery location is as follows •. Several of these sensors having the. capaw .·6111-t;y .. of ·r~df9 irtter~ogation re;:i.dou.t if.:t:9m tl!e air would: be dropp~d '1n die. general.
	A. n.~w~<;.onc.ept for applying t<he ·Mu::ic le Shod::i acoubuoy or ::ieiomi<: sen.sor.B .toward artfllery location is as follows •. Several of these sensors having the. capaw .·6111-t;y .. of ·r~df9 irtter~ogation re;:i.dou.t if.:t:9m tl!e air would: be dropp~d '1n die. general.
	vicinity ~c)f-· suspecte:d artillery; posit:;iops. The ~ppr~>_ximate ib'cations of. the:~e .s~nso:i:s could· b<i. determined J,y a~rhorne-D.F e~uipment. Th~ r~altime signals of .!," t~is c io,:;e-in ar:i:ay· o.£ sensors,. ~ithe.r. ~f atf .a~ousti~: ~r i>ei:;mic :nature,; would .
	r ·
	f 

	'provide a ~eries of sfgnal arrival•time ,different.ia:ls froni. which the .gun locat_:l:on. .i" i , .~ouid he approxiinJ!!.te'd. ''in favor?,ble-'situat'fon,s where the flash of the piec'e courn .} he observed. b'efo:fe· the s:!-gnal reac.hed the se)smtc and .ac,oustic dj:li::ec;t;o-rs-even.fel:l'er.detecto·:c:s would be require.d to-detel+nine ~he .. loc·aHon o,~; t'b.lif gun·~ "while tJi.e M1Jscle .
	i 

	1: ·Shoals devi~es are not yet rc;;ady for, deplo,yi:nerit in V-ietni:$ they could be in a·v~ry .~. .. short time fr:ame, T~st-programs are st.i f1 in progrfi!.l:IS in GONUS and F~hama unqer·· .I .wpkh this CQUCept .Of emplOytilefl~ C'OQ.ld be e~sily evaluated for pO~S:_i,J:>Je exp1oltation. .
	in; the fµ-ture should this· app.ear ne·eessary and useful. .· 
	. Thia ~orn:eptua,ji~atioIJ hp.s ~o far not l:ieen c~tefolly .evai·uated, anc;l ts .men­.t ioned· qere on:ly. beeause· it 'wou,lu make use of sensor ··a·sse t·s.. soon to,be avai.lab:le; .

	~t 
	· ACT,iON: The cone ept wi·P be more t'horoughly ·Studied .
	l 

	j
	.a·s· time permits. 
	.a·s· time permits. 

	I 
	7 • QUIET Al~ B()RNE l'+,.{(l'FORMS .j 
	.I 
	l
	. 7 .1 ~AAP!-Q'l.''--2 Aire raft. .
	'i 

	. Ther¢ ·exist two copies of q, :very .qute.t. ·aircraft, c).ev.elopeo by Lockheed-AircJ;aft i Co •. under ari AR.PA contract, that shows considerable :promise as a n-ight .observation ! platform•. .Th·ese ·era.ft are sailplanes that· have. been modJified by th·a addition· of a 
	~ 

	·sm·an· gasolil'.).e,, e~~·in:e.. Every ef~ort· has .been 'made to eli:min:at~ aU possible so~rces .o'f. noise. In .<X>NUS teio>ts this a-iJ;praft· has proven to be inaud.ibile in e quiet back­--g-round at. slant ranges greater than 800 fee,t. .
	·sm·an· gasolil'.).e,, e~~·in:e.. Every ef~ort· has .been 'made to eli:min:at~ aU possible so~rces .o'f. noise. In .<X>NUS teio>ts this a-iJ;praft· has proven to be inaud.ibile in e quiet back­--g-round at. slant ranges greater than 800 fee,t. .
	l 
	.. I'· , 
	. Pil'ots...:brie'f~d on this aircraft have expressed the opinion that it is possib_le
	f-:-7
	! , 
	·for it ·to. penetr~te the enemy. s territory ;n the vie :foiity: of t.he DMZ at altitudes of 
	1 

	' .i"
	t ... 
	fOOO feet w.ith ;relat,ive il!lP;un·ity. An observer in 5UCh _a crafit;;, :eqqipped with n~ght.visual alds'-:axrd a srn~<l.J handi,:.held camera. could provide considerable detail as to .en,efrry_ loc_at:1Qns and pat.terns of movement at night. .
	IT 

	l .• t 
	To· be most effective these aircraft would .require...g:reat secrec·Y in their 
	I .·I . 

	I .. ! 
	ope:tation.." ·.secrecy might be best maintaine'd by operating t;.hese planes from carriersI ! at. s.ea~ · The pract.i.cality of this approach is being investigated now. 
	I 

	' .ACTION,; By messagel6 of 4 October,, MACSA has req\leSted DDR&E to have the Rroeptype aircrafts properly modified on a priority basis and sh;t.pped to Vietna:rp for testing .under ,MACSA/ARPA-RDFU-V aegis. ·'
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	ARPA.'hai; d~v-eloped ·a· balloon..horne acous.tic sensor: sy.stem that -is due ,to arrive. in Vietnam .for te~t in the near future. 
	I 

	this system c on5iet:;i of a helium ba.lloori powered py a small gasol'ine motor and: propellor-system for moving it over the. ground·.:· ·Acmis·t.:i:c sensors -are· arranged
	this system c on5iet:;i of a helium ba.lloori powered py a small gasol'ine motor and: propellor-system for moving it over the. ground·.:· ·Acmis·t.:i:c sensors -are· arranged

	I 
	I .to lfsten for ac'tivity b_elow the ba-lloon and t.o relay this information bac.k to· the t_rack~ng site. ·l)y radib link~ 
	A system .. of this type could he uaeful for gathering intelligenc; e. data ·above 'th~ DMZ t() loc-ate concentrations of troops.· or p<fsibons of firing ar.tillery.
	I 
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	I 
	:ACTION: ~CSA me·suge .DTG 040149Z Oct to AB.PA WashingtQn r'eql.Jeating foll t".chnical details _and expected test dates. 
	:ACTION: ~CSA me·suge .DTG 040149Z Oct to AB.PA WashingtQn r'eql.Jeating foll t".chnical details _and expected test dates. 

	·7 .3. ·HJ.gh A_ltitude Balloons., .
	l .

	Techniques .exist for keepi~g-a high altit;.\1Q;~ balloon in trav.ers~ l'l\odes bac~·ari'd forth ov.er a g-i."ven area for several days at altitudes..up to ZOtOOO feet. Such ballo.ons· ·can 1be· provided. with data packages w~:i:ghing a.s inucli-as l'O;'ooo .pounds .to ' . : · -t~kC~>high ·d-~:(ijiitiqn,·!!,er,ial photograpP,s .and to ej.ect the· _flim -for·'re~ove~y by ai:i;:­
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	:-.. .r:~i·~·ft'.· :o~e~. rionli.9,:stU~ areas..
	:-.. .r:~i·~·ft'.· :o~e~. rionli.9,:stU~ areas..
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	··,While the use 6,f sucl;l i;u,rv:·ei llanc e t_ec·h.?iques is limited· by weather, ground .il'f,~~.~-;~p4:.:f6':·~9me ext.ant ·the yag~ries of high altitude w:i,,ndi:(, ·they ·can ~i:ovi<ie us~ble .$:r,i,f.~rnl~H~n. :at: a iow cost with T.Qinima:l risk. .
	··,While the use 6,f sucl;l i;u,rv:·ei llanc e t_ec·h.?iques is limited· by weather, ground .il'f,~~.~-;~p4:.:f6':·~9me ext.ant ·the yag~ries of high altitude w:i,,ndi:(, ·they ·can ~i:ovi<ie us~ble .$:r,i,f.~rnl~H~n. :at: a iow cost with T.Qinima:l risk. .
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	T·he. •b.a:il.ool).S are availab ie. in the present inventory and the ac_qui·:?it:ion time ·. for:·the,,~(riita, sys'tem could 'probably be made minimal by using equipmen·t5. that h~ve
	I 

	I 
	:been devefop·ect tiy the Air Fo,rce and.NASA~· ·
	:been devefop·ect tiy the Air Fo,rce and.NASA~· ·

	I 
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	8. OTHER AIRCRAFT PLATFORMS .
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	Bh Drones.
	I .

	! 
	i Each, of .the s·~rvi~es has drone airc·raft that are c.ont±gured or could be \, 'f configure·!i to perform a -photographic reconnaissance func.t:iqn. F.or example the Army
	l 
	! 

	l 
	I type AN/USD..,l·drone was de.veloped to prov:l,cie target loc-ation information for a:Held artillery target acquis·ition battalion. 
	I 

	Several varieties .should be a:va.ilab1e on a shprt lead time basis ·and in a longer time·'.fl(ame almoat any craft cal',l be ad.apted to a dr.<;>µ,e configuration"
	I 

	!­
	' 
	.' The, :us~ of --uninfinped· devices could provide improved low-leve1 photography in
	.' The, :us~ of --uninfinped· devices could provide improved low-leve1 photography in

	.,.a;:;~:as' t;~~~·~arEh·t66 well defended to warrant riakirig a pil;ot and a high-performance
	I 

	' 
	l ··aftc:raft-·. · .· 
	' '; .~ . ' .
	I .

	I 
	. 8·~2... D:c.one Antisubmarine Helicopter (DASH).
	l .

	! 
	, .·J\;_Tl)~<:i:i·fication of the QH-SOD d-rone helicopter to provide television coverage 
	I 

	I 
	:,_,fl%i;·c:_alle<f·:SNOOP.Y. In add.ition to the usual radio controls, SNOOPY carries a
	:,_,fl%i;·c:_alle<f·:SNOOP.Y. In add.ition to the usual radio controls, SNOOPY carries a
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	'ccmmerci~l TV camera with a 10!1 zoom lens. The zoom lens and the pitch of the .camera are radio controlled from the launch station--a destroyer that· has been .modified with landing platform, radio controls and TV equipment. .
	SNOOPY is tracked by radar aboard the destroyer and positioned with a stick that pt'ovides left, right, forward and back c.ontrol. Altitude is· secured by awitch. Very little ttaining is required to position SNOOPY after takeoff. Maxi­mum forward speed i5 80 knota. The unmodified, QH-SOO has an endurance of J:.5 hours with a ZOOO lb torpedo. Control range is better than 18 mile5. Control and TV coverage are usable beyond the tracking range of the radar. 
	The original cost of the QH-50D was $80,000 each. Twenty sets of SNOOPY systa~s have been authorized. At least five have been delivered to SEASIA. Recent reports of use of SNOOPY by the destroyers Blue and Mansfield indicate that at 3000 ft it cannot be detected by the unaided eye. ·At least one .SNOOPY has been lost to enemy fire. 
	These craft could be fitted with airborne personnel detectors (APD) which have the capability of detecting the effluents from a gun that has recently been fired. With a direct telemeter link back to a control point, either on·the·ground or in another aircraft, an operator could monitor signals from the APO and mani­pulate controls on the equipment remotely. The drones could be tracked by radar or equipped with television camerasJ either normal or low-light-level types, so that. targets, as determined by the
	·· .direct image matching with photo mosaics of the terrain or by map plots from the tracking radar. 
	There are currently nine of the APD·s in ·vietnam and USARV has requested an additional twenty. The leadtime on these additional units is 9-12 months after start of contract. Several of the current type systems could be available, with 
	1 

	.appropriate modification to permit remote operation, within a few months however if sufficient priority were given to their constructi·on. 
	ACTION: MACSA personnel are inquiring about the availability of DASH on their visit to the 7° Fleet. NADC, .Johnsville is ~urrently modifying four DASH units with LLLTV for test in Vietnam. 
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	2., Future. 
	2., Future. 
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	c. NaV'_~l radar tracking of projectiles . 
	Bombing•& other Air-Delivered Ordnance . 
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	What pr'oc edures and. ~qui·pment's a17e being. used to locate. enemy artillery positii:-ns? 

	2. .
	2. .
	How :e'tf:ect'ive a·re procedures ~nd eqvipment:. in Joc·at;lng enemy .artillery posit'tons'.? 
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	·3, Questions abo.ut specific l.ocation equi~ents; (MPQ-4A Counter Mortar Rc;idar;
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	. ~ MPQ-lOA Counter Mort·ar Radar; TNS-3 Sound ·Ranging Equipment; GR-8 Sound t 
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	Ranging Equipment; and 'Grc-~ Fl.ash RAAging Equipment): · 
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	Ht:>w many are. being used in DMZ ar.e·a? 
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	Where aie they toe ated? . I 
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	'!fow::effec.tive· are' they? .
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	d. Wh.a·: are limitations'.? Range? Confusion by counter fire? Operato,r, .'' t;rai.ping? i<'ield of view'?.
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	4. If Hash .ran$iog equipment is being use.d to l·ocate enemy a·r~illery, what is: 
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	Location? .d, Effectiveness? .
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	wt:iat percentage of" incoming rounds .at.e .air burst·s'? 
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	Do,most bµr.st:s occur between 10 and 100 ft'1 
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	Has t:,ht;!re [>een atjy attempt to use I!IOnitor receivers to. det.erxnine if fuzes are being emp,loyed? 
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	d. .Is~ the Marine man-po~table fJJze j~er. available in III MAF"1 
	e. .Have dud"or captured rounds been recovered"1 Numbers, kinds, analy.sis ·of fuze 'character••• ? (Can range be read .off fuze setting'?) 
	;• t 
	· 6. Ho..; effec.tive is counter fire'?·
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	~. ~ ! 
	· : 7. What ·do you need in .improved equipment to locate enemy artiUery pos~t.ions? 
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	,Improved accuracy? .·b. Bett~r traJf;i.c handling capability? .
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	c. .
	Better reconnaissance equipment? 

	d. .
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	a. .A:r.e. perispopes o:eing used to obtain v·isual location of artillery P.osi:tions? 
	9• .Would nav!l!I'.periscopes :provide bett~r visual obserV<;l;tion Y?ith mor;e' p.ersonnel • protec:ticm1 Are .tpese. worth .considering for fart'her downstream? 
	'. 10. Ar:e ~n.emy. ..positio?s dug i'n or "merely caµiouf:laged?
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