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A significant item listed under Aircraft Procurement is money 
budgeted to modify another F-4 squadron.with [deleted] equipment, 
which will give them an all·weather bombing capability. Also, the 
$6.5 million a~ainst an automatic targeting system involves sensing 
and target.desIgnating equipment for [deleted] aircraft. This.proj.ect~ 
called PAVE NAIL-will be explained to you by Major Anderson 
shortly. In the other procurement category, most of the money involves 
procurement of sensors and munitions. Under R. & D., most of the 
moneys are aimed at accomplishing tasks which I mentioned were a 
part of our 5"year development plan. 

IDENTIFICATION OF .FUNDS 

Mr: GILLEAS. In line with. Senator Goldwater's question why 
don't you identify-what part of that funding package was requested 
in the authorizatlOnbill. Break it out and identify that, if you ,can? 

General EVANS. I will call on Captain Detweiler to do that. 
Mr. DETWJ;;ILER. The missile money is carried under the Air Force 

activity 3, their line item 26, and that is the $4 million total. That was 
for the drone aircraft. 

The APAF money which was carried under their line item No. 59 
was .titled ",Additional Southeast Asia Requirements for $17 million". 

The munitions money, I happen to have them broken down here 
by lme item"bllt these were not in the authorization bill. But if you 
want those I can give you those. They were under specific line items 
but t)teother, but they were not in the authorization. bill. 

The R. & D. money was carried under the program element 
~8012F for it total of $14 million . 
. So of the total ap]>l'opriation,there was $14 million in R .. & .. D. and 
$17 million in APAF,and $4 million in MPAF which were carried in 
the authorization bill . 
. Mr. GILLEAS. So only $35 million of the $192 million was in the 
authorization bill? . ' .' 

Mr. DETWEILER. Yes, sir. . 
Mr. GILLEAS. Do you recall ,offhand how much money DCPG 

relMBed to the Air Force that you didn't spend~was it. $95 million? 
General EVANS; Yes, sir.·". ' " . ' 

GILLEAS.Why is it. that Itnd 
them to. the 
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because if it· was associated with. the sensor business of . course it 
would be spent in the IGLOO WHITE funds. 

Mr. GILLEAS. Does someone here have a record of what you have 
done· with those moneys that were justified on the basis of IGLOO 
WHITE or DCPG, as to where you reprogramedthe money and where 
it was spent? 

General EVANS .. I understand from our budget people that· the 
way we keep our books that amount of money loses its identit:y,'its 
peculiar or unique identity, when it goes back into the Air Force 
budget. It doesn't keep a label of $95.1·million of IGLOO WHITE 
funds. As soon as it goes back on the ledger it is money available for 
expenses that are incurred by the Air Force, so I cannot tell you ox­

. copt in very limited cases how that money was spent when it was 
turned back from the IGLOO WHITE accounting. '. 

General TALBOTT.·1 don't think we are pr,Oviding a very good 
answer. Subject to your concurrence we will provide you an answer 
for the record. 

Senat.or GOLllwATER. This is a complex field. 
General TALBOTT. Yes sir. . 
Senator GOLDWATER. It will be helpful when this comes up on the 

floor, so we CRn provide them. the answers. 
General EVANS. Could 1 ask the chief counsel to repeat the question 

so' we will be sure to get the answer? . " ". " 
You would lilie to know why we do not apply tnat money, our 

fiscal year 1970 money against our fiscal year 1971 'anticipated needs? 
Mr. GILLEAS: Yes. You have a request before the Congress ndw 

for "x" amount of d~llitrs for 'fi:scaly.ear 1971. Why don't yout~ke 
unused funds from pnor years, mcluding 'fiscal year 1970 and,' apply 
it against your fiscal year 1971 req.uest r,,;ther than ask the Congress 
for.a new sum of money. Meanwhile' you take the unused fmids and· 
spend them on other programs? '. . . ' 

General EVANS. And the other portion of the question is: You 
would lilie to know where that money was spent that was not used 
during each of the fiscal years? ' 

Mr. GiLr,)llA,S. As best you can determine it, if it is a reasonahle 
request, yes.. . , 

. General EVANS. We will supply that for the recovll,sir. 
Mr. GILLENS. Thank you, sir." ii ';, ; , 

(Theinform,,;tion follows:) . 
, '." '-' '. j -, -' \\ " - -', ". ,.,' 

The '!l0neY ~et\lrne<l by the Uefense QO!limuriieayion~ Pla,nnitjgQroupto ,·the 
Air Force ie applied' against the. follO'Wl~g ,yeal"l)udg~t; MeglH~lthough .not neo.e­
earlly againet the next year'S Iilloo Whitel>ro~r~m '!teeds. 'rhe' Air Force .. tl. 
mates th.amount .QIor.ooupment.dolla;rei' can ew.ct. to get from prior year' pro' 

, srama .. an. d, apPll""~hi .. ~. ,am. ount, in. ~o .. t'i ~~a.ins. tl.~he •... e.tl. m ..... I ...•. d. ,'To. tai.' Ob. ligation. 
Al'tho'!ty (T0;A,) r,eli\!lretilin the ri.~tt!.~ijl.,!".~'tto deri,,~the If.wObligation 
Authonty (NQA) nee~.,''Ndrmidlythe,'ddllar Wrfibaoke':from the. De(ene.' 0om- '. 
municatio.fie PlauniU.g'.iGrOUPMcUr \at~i!l;tlle '11 .•.. CIiI .. ' ye.arrth. U~i nodeflnitiv.e.,ddllar . 

. . ,amounts ca» b.:a)'PUedao 'a'fo\lo.wirig year off~ .• ta~ainetthe :Igloo White pro-' 
Ifram ,Il'! 'au.ntlty... ,'. " '. . ' .:. . 

The.fundBret.u!'l\ild by:DCPG to the Air Force do not retail). th.ir Igloo White ' . 
. Id~ntitl' toeiiabl.';'Ueto specify wb6rethatjlloney ie applied. 'For lllUStrsMve' 
purpoe"",how;ever, ~olll year '1970' form .. lrePfogrammb'g action .• 'in,the,~080 
Other'PrQc,\lreJllenh Air For?" APPfopriatiouci{~'Y'~o".~o, FY 70-21 aM:FY,70!'41) 
ehIl1l't .. h .. (lM2().li.M;WIl'! UI!<!.'~fOl,O. tll. · .•.. M.alldl'e.qu.ir.em.n.te. such as De .. f.epaeSl)pll. ort 
1ilj~ic~J"1)<s~.e~ .. ndBd~\le <:l~U~4/29/49,·7.62MMM-18 LI~k,(M6hnd 

,('>, :', '- ( "",' \.< ,', - ',', -',:- - , . 

General'Ev ANS. Can we go to the next, c!il!oi't, please. 
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OTHER SENSING DEVICES 

Operations and maintenance money, as well as the costs of mili­
tary personnel, suppor ts such activities as our EG-121 and PAVE 
EAGLE relay aircraft, the operation of our Infiltration Surveillance 
Center, and our F- 4 delivery squadron [deleted] . 

Up to now, we have been talking primarily about the IGLOO 
WHITE system which involves unattended ground sensors. The Air 
Force has other sensing devices in its inventory which arc being em­
ployed in our interdiction campaign ,,·hich I am sure you would be 
Interested in. There are two projects which involve airborne sensors 
that are particularly interesting: the gunship program, which is 
already in the field and a program called Pave Nail, which is currently 
under development and lllvolves the integration of sensors into our 
[deleted] aircraft. Major Anderson will cover these programs. 

GUNSHIP FORCES 

Major ANDERSON. This presentation will recap our previous South­
east Asia operational experience with the gunship and this past 
summer's activity in preparation for the 1970-71 interdiction cam­
paign. It will also cover the program to [deleted] the AC- 130 force 
by yearend along with the plans for the operational employment of 
the Southeast Asia gunship forces. 

By way of definitIOn, the present USAF gunship has evolved from 
the side-firing AC-47 "Spooky" or "Puff the ~1ngic Dra~on," as it 
became known, which was first employed in Southeast ASia in 1964. 
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The improved gunship combines detection and destruction in a single, 
self-contained night attack system. It has proven to be an extremely 
effective weapon for both interdiction and close air support missions. 
The first peneration AC~47 assets in South Vietnam were turned over 
to the VN AF in 1969 after the follow-on AC~ 119's and AC-130's were 
operational. 

The Southeast Asia AC-119 (classified exhibit) gunship force con­
sists of [deleted] AC-1l9G's and [deleted] AC~119K's. The AC~1l9G 
has four 7.62-millimeter miniguns and a NOD or night observation 
device for target detection. It has been used primarily in South 
Vietnam in support of friendly ground forces. The jet-podded AC~ 119K 
with the addItIOn of the FLIR or forward-lookmg infrared has two 
20-millimetcr Vulca.n cannons and four miniguns. The "K" model is 
used for both close air support in South Vietnam and interdiction 
along the Ho Chi Minh Trail. 

The original [deleted] AC~ 130's with their four 20-millimeter 
Vulcans and four 7.62-millimeter miniguns were used exclusively 
in the truck-killing role. These AC-130's, like the AC-119K, had only 

the NOD and the FLIR as target-detection devices. Although this 
gunship force of [deleted] AC-119K's and [deleted] AC-130's flew only 
[deleted] percent of the total attack sorties during the 1969~70 dry 
season, which ended in May, they accounted for [deleted] percent of 
all the trucks destroyed or damaged. 

In December 1969, a specially configured AC-130 gunship, nick­
named SURPRISE PACKAGE, was deployed to Southeast Asia 
(classified exhibit). This aircraft with its improved fire control com­
puter and updated sensors additionally had [deleted]. This improved 
AC~130 compiled an enviable record during the last interdiction 
campaign as it accounted for approximately [deleted] trucks per 
sortie. 

Drawing upon lessons learned with SURPRISE PACKAGE, the 
USAF incorporated most of the improvements in the remaining 
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[deleted) AC-130's during this past summer's statewide overhaul pro­
gram. All [deleted) of the AC-130A's used last dry season now have 
[deleted) guns. The selection of the C-130 airframe with its greater 
gross weight and increased loiter capability has enabled the Air Force 
to ul?grade its second generation gunship to a more effective and more 
surVIvable weapon system. 

In addition to the [deleted) guns, the improved AC-130 SURPRISE 
PACKAGE configuration includes the [deleted) target indicator (clas­
sified exhibit). This device works in conjunction with the [deleted). 
It can detect vehicular movement of [deleted) miles per hour at 
ranges up to [deleted) miles. Another improvement is the [deleted). 
These two target detection devices are used to place the gunship in the 
proper position for an attack. The actual attack on the vehicle is done 
utillzing either the [deleted) or the [deleted) or forward looking 
infrared which is located in the forward portion of the left wheel well. 
[Deleted) is used primarily to augment ambient light under low moon­
light conditions. The final sensor is the [deleted). It is used in the close 
air support role for locating friendly forces in order to direct fire 
support at the enemy. [Deleted.) 

Several additional target indication devices are under considera­
tion for installation in the follow-on gunship. Improvements in 
target detection ,vill continue to be made after development indicates 
possible application in the AC-130 weapon system. 

During the [deleted) the USAF will complete the transfer of the 
squadron of [deleted) AC-1l9G's to the VNAF as part of the Viet­
namization improvement and modernization program. This ,vill give 

.v: ••• 

the VN AF a self-contained night attack capability of one squadron 
of AC--47's and one squadron of AC-1l9G's. Even after a gradual 
reduction in hostilities, nighttime surveillance ,vill be required. The 
gunship weapons systom can provide this reconnaissance for both 
the VNAF and the USAF until such time as the requirement no 
longer exists. 
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The USAF, in response to the question asked in June by Secretary 
Packard as to what could be done to increase our gunship capability 
by year end, is [deleted]. . 

In addition to updating the original AC-130A's, the Air Force in 
the spring of 1970 conducted a study aimed at modernizing the 
gunship force for the decade 1970-80. A decision was reached. to modify 
[deleted] C-130E aircraft'to the already proven SURPRISE PACK­
AGE configuration. These [deleted] .AC-130E gunships, nicknamed 
PACE SPECTRE, will be fully tested and operationally ready by 
[deleted]. , 

'Dhe AC-119G's will again be utilized mainly in the close air support 
role in South Vietllltm white theAC-119K's will fly some interdIction 
missions in [deleted] (classified exhibit). The AC-130's and the main 
AC~119K effort will be against vehicular traffic [deleted]. Both the 
AC-1l9K and AC-130 have F-4 fighter escort while they are in the 
target area for the purpose of flak suppression [deleted]. We expect 
another successful operatjon this season [deleted] in the truck killing 
role. This should enable us to close the gap on killing enemy trucks as 
we see them. 

Mr. G'LLEAS. You had [deleted] you will have .[deleted]? 
Major ANDERSON. Yes; closer [deleted] to [deleted]. . . 
Mr.G'LLEAS. I don't quite follow the distinction between the 

[deleted] AC-130 gunships and PAVE SPECTRE where'you say you 
have [deleted] of an AC-130-E. What is the difference between the 
[deleted] SURPRISE PACKAGE aircraft and these [deleted] PAVE 
SPECTRE type of aircraft? , . '. '.. • 

Major ANDERSON. Major Spicka. 
MaJo~ SPICKA. The id~a".was that ,we had [deleted] AC-130A's in 

Southeast Asia last dry se&80n tdeletedJ.9f thoseSU~PRISE PACK­
AGE. We brought them back to the Umted States thIS summer, over­
h.auled them anll sent them back. W ehad in April a decision was made 
to modify [deletedl .. This suinmer,in.:J1,1Ile,secreta.ry ·Pa.ckard asked 
what could be done to increase our So,utheast ~ia gunship capability. 
We produced [deleted] Il-dditional' AC-130A's which area slight 
improvement, With morosensors than we had hLthe [deleted] previo\ls 
ai.l'Plan. es,; thesea. r. e exactw, like .. SU.'.R .. raTS. Ep 1\. CK.'. AG. E .... [d.'ele .. tedl.So 
now ~e. WIll h. av.e r.d .. ,'e .. aete~.l ... A. C-130 .. 'S"~ South.east.ABtll. .thIS .... dry. 'st'!8.!lon, 
Next fall, for tne .Interdlction can1paIgn of 7i-7:2.weWil]"lhave .·the 
[deletedladditl,~y.alEm<faels.,> ,...... ..,," . 

Mr,G,LLE,l,S: )~a,p ;a:r~tAA"dis~l~ons'J:>~tween the A,; and E 
l)lode~?"'" .,.' , .•. ,;' .••. .. • 

MI1JorSpICKA., The gi~ate~t sln~\e'~l;ljPtg:",~e teason for the E-model 
d~ci.sion was t<'1' give ':'~ gcel\.ter.,;sur~v;~p.~t'y. :. Fir.~t ... and forem0st .we. 
will be able to add addItIonal arrn.ol'j11i\'1iefor crew safety} and;secondly.l 
we' will have inoreased loiter time. ,Time ",1,1 target WIll be increased 
from approxlniately[deietlldl'h".ur~ whicpwe Jlowhave WI. 'th the A. up 
to [deleted] with trre E niddef; and lastly, it Will be capable of oa~ing 
more affil)lunition. '. ",' . '. ' " ' 
, Mr.GILLEAB. Thank you." ': .' , .' ',.'. 

, , .' ',.' .' . I.' \~, '. . ! '; • ' ' . 

, .F)!TURE .ACc-~89. FO!\,PE s~~.C'l'll~E'· , 

Major ANDERSON. The USA:Ff~rcel!tiru(Jture'plarl8'fori.the ne~t 
10 Yl)arB include a quantity of AC-130 gunships: Atlec!$i6n on'·the 
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final numbel' of C-130E's (classified exhibit) to modify to the gun­
ship configuration is presently being examined by the Air Force. 
The C--130E airframe has many uses in addition to airlift, not the 
least of which is the gunship. In order to meet all commitments within 
budget constraints· and to prevent any further ,drawdown, on the air­
lift force, an additional buy of C-130E's solely for the purpose of the 
improvement and modermzation of the gunship force is being con­
sidered. A squadron of AC--130E gunships would provide the USAF 
with a worldwide self-contained night attack capability. The gunship's 
exceptional capability to provide dusk to dawn monitoring of ground 
movement by onboard sensors coupled with its ability to deploy world­
wide, will give the USAF a unique multisensor weapons system. 

Mr. GILLEAS. It is being considered for inclusion in the fiscal year 
1972 budget? . 

General TALBOTT. No, sir; it is not. 
Mr. GILLEM. What does your statement mean then that it is being 

considered? If it is not going to be, in the fiscal year 1972 budget, then 
this statement is not IIDcurate; is that correct? 

General.TALBOioT. This is onep0ssibility. We are looking at it for 
subsequent years, possibly 1\173.' .' . 

Mr. GILLEAS. Areyoug()ingto show the. moving picture on SUR-
PRISE PACKAGE? ' '". . 

General EVANS .. Yes. . 
Major ANDERSON. I would like atthie time to show yOU a film 

CliP. fNm l.as. t ye.a .. r.'s o.p.eration ... lt do. e .. s.:an eli:.cellent jab of putting you 
on board~n AC--130 on an actual combat sortie. The first portion 
shows the night observation'deviceior NOP as we call it .and a few 
"IWlvers" that:,:djdn't m\,-ke it to.their"next checkpoint, The second 
pdrtionofthe fibn includes sound a.nd you will be able to overhear 
theintewMne conversation between the crewmembers.as they detect 
an<j. destroy trucks. You,.willsee both rd~letedl and the forwa.rdlooking 
itrlraredor,Flir<j.isPl'l>Yj:1j,S se@t). by tbese~or,operator. :aemelll~er, 
gentlel;!len, ,these photos wel,'eaH talten at: !lJ.ght. The ground actIOn, 
which':th:e pilot seldom 'seli's, shows the current state of the art in 
airborne sensors for the detection and destruction of enemy targets 
at night. . . . , .' . 

Senatllr GOLJ;>WATER. We have both seen that film; Sertator Cannon 
hasrt"t. We sho\ild wait for Senator CannontQ return and le.t him see it. 

'd . 

. . PAvE NAIl:. 

, . Maj orANDERS()N::Thi~]lrogre.m, kno,wn as PAVE N AIL,hitel1l1ceS 
with our!GWOWHITE sensors, ourte.ctic!l,l [deletedlsys~emand 
laser-~ui<ted ordne.nce to produce an effective lJ;>ethod.of detectIng I)nd, 
more unportre.titJy,d~stroyirig .trucks at night. PAVE NAIL isthe.nick­
nameJor ~e integre.te~, night observation de"ice, [deletedl,' lind 
ldeleteql whichw\Lare .in~taJlfu.g on [deletedl. ., '. 

Mr. GILLE!S','Yousay it interfe.ces. Is it II part of the IGLOO 
. WHITE progral)l and.~j]];,you receivePCPG funds to implemellt this 
pr~am? ,',..... .. ' . 
i ~~neral EVAN$" 1)8;,it i$in}he d,ewel()!lm~nt stage. right. n,?w. 
tD .. el.~~d.1S.~. ~tem. s e.M be .. Ill&: .. ' d.'~."~1oP!td;.a.n.,4;w.~ h .. " .. " .. e. go~ten .. ,pernusslo .. n. to' J\Ile ~~1J!I1!i IGLOO WHI'J;'ljlmQneYi~,to.e.pply age.lll.at the FA; VE 

.~J~~Jell~', ~owevet, t~erel$prQ'~:~lI;' !orQe;:o~ey III the prllJect 

;!:, 
L', 

";;, , 
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Mr. GILLEAS. Will that be clarified as we go along, as to how much 
money is involved and a breakout of the Air Force funding? 

General EVANS. I think the last slidc shows the moneys involvcd. 
I am not sure whether it identifies which are IGLOO WHITE moneys 
and which arc not. We can get that information for you. 

System description 
Operational concept 
Procurement program 

Mr. GILLEAS. Thank you. 

PAVE NAIL 

Major ANDERSOK. I will briefly describe the system, then discuss 
the operational concept and our procurement program. 

PAVE NAIL has two primary elements : the PAVE SPOT system 
and [deleted]. PAVE SPOT is a night observation device [deleted]. 
It consists of an external pod which contains the night observation 
device and [deleted] " biocular display and system controls in the rear 
cockpit, and a direct view optical transmission channel between the 
pod and the cockpit. 

(Classified exhibit.) The Yie\\~ng cone and [deleted] may be directed 
anywbere within the lower hemisphere of the aircraft. [Deleted] 
power magnification is obtained with a [deleted] instantaneous field of 
view. Normal viewing is a [deleted] field of view with no magnifica­
tion. 

Senator GOLDWATER. Hanging outside of the airplane? 
Major ANDERSON. Yes, sir. 
Also, PAVE SPOT has the capability to operate under ambient 

lighting conditions ranging from broad daylight to starlight. This is a 
significant improvement over present night observation devices which 
normally require ambient illumination equivalent to quarter moon 
clear. The [deleted] portion of the PAVE NAIL system is a standard 
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[deleted]. Other components of the PAVE NAIL system are a two-axis 
heading reference gyro and electronic-signal processing equipment. An 
important factor is that all of these elements have been used separately 
in the past and merely require engineering integration to form the 
PAVE NAIL system. 

(Classified exhibit.) [Deleted.] 
[Deleted.] . 

ANOTlI.lilR AIRCRAFT 

Senator GOLDWATER. At what altitude do. you have the [deleted]. 
Major ANDERSON .. Approximately [deleted] feet, sir. 
Senator. GOLDWATER. At what distance can you operate from the 

target? ..' 
Major ANDERSON. In this slide the ideal distance would be about 

[deleted], The system has worked successfully at slant ranges up to 
[deleted]. 

Senator GOLDWATER. Is the problem, to hold the sight on the target? 
General EVANS. That and seeing the target. 
Senator GOLDWATER. Do you have to fly acirculllr pattern? 
General·EvANS. No; you are not restricted to a fixed geometry in 

this [deleted] efforthere.'l:his is why we liked the PAVE NAIL. 
[Deleted.l . .'. -' 
Senator GOLDwATER. [Deleted.] _ 

. General EVANS. [Deleted.] .' . 
_ Major ANDERSON. PAVE NAIL is being procured under a two_ 
phase pro~am which was initiated with award. of a contract (classi­
fied exhibIt) for the first phase onOct~ber 4. Under phase 1, [dec 
leted] ?perational PAVE NAIL syste';lls will have completed testing 
and will be denloyed to Southeast ASlab;ddeleted]. In [deleted] the 
Air Force will.dec. i.de w. hether .. 6r not to proceed,. w.itb.phase II, ~~. ed 
on program.penormance dur1llgphase.l" In phaSe n,theremo,mmg 
[deleted] systems will be depIqyedto Southeas~/;Asia in the period 
[deleted]. Progro,m costs are estImated lit $5;8 million for phase I and 
$8 million for phase,n..,' , . '" ' 

Mr. GILLEAS. Does that take care of all your [deleted] assets? I am 
not familiar with your [deleted] inventory.., . 

General EVANS. There are approximately [deleted] in. Southeast 
Asia at the present time. To answer your yrevious question, $3.3 
million of the $5.8 million ]lhase I money is .DCPG IGLOO WHITE 
money. All of that is R.D.T. & E. money, 3600 money. Additionally, 
DOPGhas authorized us to use $5 milliono£ 3010 money for this 
proje!lt,r,~ \t t~rns Ol1t, to be s';Iccessfujin !lhasa I. then. we Will apply 
that $5mill .. lon. )nl?hase.II of aO.1o.m@ney.,IGLOO"'.HITEmoney,for 
a total of-$8,,B' nilllion, of IGL00Wl'IITE ,money, out of the total 
systemQ.osl1' of apprmgmp,tely $.13.8 nulli.on: .. ' 

Mr. GILL,EAS. Very -good, thank YOU,Slr. _.,.. ' '. 

IGLOO WHITE DETECTION ,SYsTEM 

General'!llv~N.S . .(}entlelIlen,il)..cl",~l,ng; . Ie}; me. add sOple final 
r!lmark$r~gard11l~th;dGLOO WHITE detection system. ..' 

.tr.her~j~i/ullive]j~~ agf:8<jmentwiphil' <tile Air. Force. that the seriS~i>$" 
are. fulfilbngthepurpose for whwh.they.were employed;tbat IS, 
finding truck convoys, regardless of wea.ther and foliage conditions. 

" ".' '" c," 

63-640 0 - 71 ~ 11 
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[Peleted.] Such information is being used to support real-time strike 
of these t!\rgets, such as in the Commando. Bolt operation. Analysis 
of the enemy's logistic flow patterns enabled us 'to effectively match 
our strike resources to enemy movements. By directing strike air. 
craft, such as gunships with their airborne sensor packages, to 1?0ints 
where targets actually existed, we were able to increase truck kills to 
a high of [deleted] per day in February 1970-despite a decline in 
total interdiction sor·ties available during this period. 

Besides supporting real-time employment of Commando Bolt F-4's 
and gunships, sensor intelligence is an input for establishing most of 
the targets in Laos. They are the major source of information on how' 
many trucks are entering and leaving the system and permit us to 
estimate the enemy's level of throughput for any period of time. 

What is most important, !!entlemen, is that we can gather this type 
of intelligence without exposmg one American soldier to enemy actIOn . 

. EFFECTIVENESS VS. DOLLARS SPENT 
, . . 

If someo!,e were to ask me how effective this system is in relation 'to 
dollars spent, I would find it difficult to give a .direct answer. In the 
first place,history never assesses its alternatives. What I mean is that 
we have no way of measuring how successful we would have been in 
countering the enemy's infiltration measures without IGLOO WHITE. 
We do know that the number of ground troops 'required to monitor 
and !!ath~r the type of information that sensors are providing would 
certamly be considerable, and their support .would' also pose a large 
cost factor. Even more difficult to quantify would be the number of 
casualties which would result from the presence of these troops. You 
can readily see the difficulties in giving a value to these intangibles­
Jtnd I, personally;. would hesitate to cost out a wounded. American, 
much less it dead one. I think you'will agree that IGLOO WHITE, 
while doing the job for which it was d'esigned, is saving lives. , 

Gentlemen, I strongly believe.that, given the physical environment, 
tactical situation, and rules of engagement under which we are now 
operating, the IGLOO WHITE system has proven its worth an,d con­
tmues to be a valuable asset to our Laotian interdiction campaign; 

That concludes my statement.' '. . ', 
Senator GOLDWATER. Thank you, gentlemen. Y6U have done a. very 

fine job of presenting this program. Outside of some of the budgetary 
aspects I think we have it cleared up.', ' '. . . 

AIRDELI.VERED ATTACK MARKER 

I had one question. [P~leted:.]Whatever happened to that? 
General EVANS. You 'are' refemng t(> the .. Air . p.elivered Attack 

Marker. This was a. device the-t, we hoped would solve some of ·our 
problems of acquiring and fixing the location of targets at night. 
Under night conditions it is very difficult to determine the exact , 
location of targets and we thought if [deleted].. '. . 
.. Senat.or qotD:WATER.HllI:yeyq",<ixploredf!dlyot)1~r way~ otherthah 
VISual slghtmg? Could .there oe mstrumentatlOn m:the rurplane that 
wouldindicate the location of the target other 'than visual ob~ervation. 

General EVANS. [Peleted.] ." . , '. 
. ,,, 
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,PAVE SWORD 

'General TALBOTT. One other system we haven't considered is 
PAVE SWORD, and I have Lieutenant Colonel Wacker from our 
staff. ' " '" 

Colonel WACKER. PAVE SWORD is essentially another [deleted]. 
Senator GOLDWATER. Is, this ,the system that, would allow [deleted]. 
Colonel WACK:ER. No; this is sort of a forerunner to that. The 

PAVE KNIFE system-I hate, to keep using these terms but they do 
get tied 11p with the system. The PAVE KNIFE system will be that 
system. [Deleted.] . 

Senator GOLDWATER. Is that bomb about $8,000 a copy. 
Colonel WACKER. Full up is about four. 
General ,EVANS. The kit cost of the Laser kits has come down 

considerably. ' '" " , 
Senator GOLDWATER. What is the na,me of the bridge up north you 

used to knock out? 
THANH HOA BRIDGE , 

General TALlI()TT. Thanh Hoa Bridge., , 
" ~enato~ GOLDWATER. I fi£\!,X~ed out, w,e,'" sp,e,nt $28, m, illion on that 
bridge With these bombs. ,When' I first,hel!J'd the, ,cost they were 
$8,000. We could bve saved a lot,ofmohey. , 

General TALlIO'!'T. And 10 airplanes. 
Senator GOLDWATER. I counted th~ 10alr,phines in there. 
Thatis 'aliI have. " ' " " 
General EVANS. Would you like tosee th~ gunship movie? 
Senator GOLD,WA'I,'ER. Yes. ",,' '. . 
(T!J.ereupori amovie wa~ shown.) ; 

TH;REE DIF,FEREN'I,' SENSOR D!SP~AYS 
,', .,.' 

Major SPICKA. This·Jl1.ovie will s4QW three'differe!lt senaotdiapl~ys. 
I will point out the sensorS sh6'wing lilso the truck in t.h8 system. These 
were t!'ken at night, remember. This is taken through a night obser­
vation StarlIght' scope .. You'can see .thei 'truck comi\igup there. This 
platform is uhsteady becaUSe it is bei!lgheld,hand-h~ld: by a photog­
rapher. There is the truck. 'This is a 20~i1Iimeter being fired,high 
explosive in~endiar.Y'. Th,e,y ,hav~ a fire st,~r,:te,'~on ,t4e, t.ruck.'In a mo­
ment we wIll have sound commg 'up: thIS IS one more shot. Note­
'oVorthytoo is, the folil).ge around the 'rp~d. This iii [deleted] we will 
now 'have sound: on film. Two trucks. Y ouwill hear .the crewmembers. 
TJi!si,s JdeletedLrounds, .. goipg .'i,ff. There is ,~. [del.e, te4VJ!:e is,. not firing. 
ThIs Is FLm, forward lookmgmfr'ared. Please w~tcll. thetargetcen~er. 
, Senator GOLDWATER. Is this What the pilot sees? ' "" , 

, M~j~r S~lcroA"; Thi~is the. ~en~or disple.yypeva,tor.s; . No».' W~ Will 
,.g,o bM1!i;~.P ~." ~.lm~e4l,.)~espec(!tl,\\~te. ~ftli .. ·.·.e .. 'Q~ .. e. w .... In. ~lll; .• b:~r,~. ~.l!I,lfui~!l.t.!I. 
Thosepy. ;t .ewaY'ilVere,slantre;ngea,ofali! ..... !Jut, rlj:ele~~dl~.·i ,ii ..•.• ' ,'. . 

Senator QOLDWA:!'E;R. Do they fly about a [delete«j:degree·bankon 
.that? . . '.. "., ,'. .... . .',"'" 
. Major SPICKA. rardon'me, sir? .• ." , '. ' ,i, 

Senator GOLDWATID!\' Do. they fly abollt .It [deleted!' degree bank. , 
Major Sp,ICK:A. No,we fly a [deleted] degree, ang e. [Deleted] de~ 

gree andth,ls can 'Vary between [deleted] and [deleted]. " . 
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VOLUME OJ;' TRAFFIC 

Mr. GILLEAS. YQU cited, the extensive increase in the LaQtian 
road network. CQupled with the use .of senSQrs [deleted] and the fact 
yQU CQncentrate .on these rQads day in and day .out. Can yQU tell us the 
vQlume and tQnnages .of traffic cQming dQwn thrQugh Laos intQ SQuth 
Vietnam .or CambQdia? DQ yQU have a .feel fQr these figures, sir? 

General TALBOTT. I am gQin{T tQ read frQm the COMMANDO 
HUNT campaign .of last year which was October 1969 thrQugh April 
1970. This is a very 'unprecise thing as yQU well' appreciate, sir. . 

Mr. GILLEAS. Right. 
General TALBOTT. In coming up with these sorts .of statistics. But 

the best estimate we have is that it cost the enemy t.o transP.ort 
[deleted] tQns .of supplies tQ SGuth Vietnam, it CQst the enemy ab.out 
[deleted] tQ!ls t.o get it there. That. is, ab.out [deleted] tons were des­
trQyed by air and he used up about [deleted] t.ons en route .or cQnsumed 
it getting it dQwn there. 

Mr. GILLEAS. HQW much did he ge.t dQwn there during this periQd 
of time? 

General TALBOTT, About [deleted]-almQst, [deleted] thQusand 
tQns. Or.said anQtheI way, .out .of [deleted] tQns that he started with 
he gQt abQut [deleted] int.o SQuth Vietnam. 

Mr. GILLEAS. Are these, 5-tQn trucks? 
General TALBQTT. 3.8 I ~athertheinajQrity are. 
General EVANS. Zil 157 IS the primary truck. It is OJ, 6-wheel drive 

vehicle capable .of carrying about 5,500 tQ 9,900 PQunds .of paylQad 
at speeds up tQ 41 miles per hQtlr .over LaQs rQads. ' 

Mr. GILLEAS. One .of the impressive things is the fact he started 
.out with [delted] trucks and lie nQW has [deleted] trucks. In the 
intervening time, we have destrQyed [deleted] trucks in the last dry 
seaSQn, SQ he must have a fairly rapid replacement system. 

General EVANS. Yes, he dQes. 
Mr. GILLEAS. FQr replacing his truck IQsses. 
General EVANS. Yes. . ., 
Mr. GILLEAS; I WQuld asstlme you 8.\lsess the number .of trucks cQm­

ing intQ Hl!il?hQng: I presume that is the primary S.out. ce .of input. 
Is that a fair questlOn tQ ask Y'QU gentlemen? . 

General TALBOTT. DQ we assess the numbers coming in? . 
Ml. GI~LEAS. ThrQugh Haiph.ong. I prestlmevery few CQme dQwn 

,thenQrtheast railroad .or any other fQrm .of input. 
General. TALBOTT: I WQuid assume nQt .. I dQn'thave thQse. I can 

supply yQU with them. . ' 
. (In reSPQnse 'to Mr. Gilleas' questiQn .on page 105" the fQllQwing 

information is j:>roYided:) , " " " 
" T, he number of, t~UCkS. co. ming: overl.and .into- Nort, h ~iet~~m,is v.e. '.Y. _, ,I'softi" 
therefore, ~ aver~ge of [cl,e1e:tedJ per month was axbitrarily adQed to th~ Hhara" 
figures available on imports via ,sea. In o'tlher'\Vords,iftdele'tedl ~ subtracted· from 
each monthly total; the-resulting number will accurately represent the 'Inumber of 
trucks--coming-tn by s~a~, ' " , ' , "': ~ _':, --,; 

Att.achment: [Information wasela,sified and deleted fo, ,eeutitY' .rea,on,.] 

Mr. GILLEAS. Thank YQU, sir. 
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IGLOO WHITE 

General EVANS. I mi!lht add there are no IGLOO WHITE resources 
to monitor the inputs mto Haiphong or any other inputs into North 
Vietnam. 

Mr. GILLEAS. In relationshiJ> to the IGLOO WHITE program, do 
you feel this represents a complete or a partial implementation of the 
McN amara ooncept as it pertained to preventing antivehicular 
infiltration? 

General EVANS. I think that the operation closely folloWs the con­
cept as far as the anti truck portion of the concept is concerned. As we 
visualized, the enemy would take actions ... nd ,W,e would haveTeactions 
to his actions, so it has.been a rather dynamic system. ,. 

We have, for example, improved thedet~ction logics of sensors and 
I.mentioned some of the design changes we have made to make the 
sensors moreeflicient. We have gj:>ne to theJ'AVE EAGLE aircraft 
whioh has made the relay more effioient. " .' , 

I think that it is fair to say that we have implemented the concept 
quiteolosely. 

TRUCK D.ETECTION BY SENSORS 

Mr. GILLEAS. You oited truok deteotion bysensors,ground sensors 
and also [deleted]. Do the sensors work at aJI in' conjunction with your 
[deleted]. . 

Genelal EVANS. I am sure there is 'some consideration when wepl1t 
th.e. sensors.in, of where the. fd.eleted] .. aIepla.ced.Ho",ever, .the inputs 
aregeneraJIy independent of one·another. So I guess to answer your 
qUestion

t 
no, ,th.ere is no real operational tie-in. between the [deleted] 

and the GLOO WHITE. s~nsors. . ' 
, Mr .. GILLEAS, Woul~ that be a beneficial tbinlr to do or not, sir? . 

Gelleral EVANS. ,They are considered t",O',dill'erent sources!!f in­
formation. However, wh,m it is assessed for intelligence value, of 
course,both sources are coneidered in making intelligence estimates. 

9HOKE POINTS 

. Mr. GILLEAS. H~w many chokepoints db you effectively try to 
creat~ in the LaotiaIl; road netw.ork? I assume:you trY to establish a 
cel'tam number of mam choke POlllts and then work dihgently on those 
SO you can maintain them as effectively as ,possible? .' .... ' 

Gen~ra,l T4LBOTT. At the !l).oment;we are working on [deleted]. 
Mr., G,ILI,IilAS. What percehtageof th~,.time do you feel you ar~, a~le 

to keep,.them completely impassable, it,th!\t woufd be the proper way 
to phrasE)it? .''', '. ", . 

GensrflXTALJjOTT.Since. this wa~i stltrted~bout It(>proxiI?ately, 
[deleted] l\lldJ aJl;l notcertl\lU of the exact dat~, ofcq1J~se the ralUsare 
still c. ontiril)\p..·g.[.D.,el.ete.d].:~.o ... v:e.v.,e. r;'with th.l\.W .. eatlier1:ieg. in.m .. ·ng ... to q.ry' out It Uttlewe a~e,J,).egy:i;mng'~0' see ,some, trucks, m"Ve' thFol1gli , 
ther~, so the .nUIp.ber .. ~8co!iil~g :~r':': :.,,';" .. 

, '"i{1I'-'~'~; ,., 

. , . Mr>()IJ,LlllA$,The Na~ thisln.\)iJrurigalluded t~someOl'C.2'stlie:y ',' 
g9,v:e·th~ Ali 1l'orc~. Didthe Mi" Force use them' 6perlitionally and ' 
wheile'O::tie ,t!r(\yjj:ow.?' " , ...... " , ," ,.,'., .. ' .. "." 

'.' .' . "', 
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G~neral EVANS: I think the statement, sir, was that they p'rovided 
us WIth some eqUIpment that was aboard the OP-2's. The Air Force 
had never flown the aircraft but we did use some of the equipment­
ARR52'sfrom theOP-2-and place them in our EC-121 as the gear 
to receive the sensor activations and also display the activations in the 
back end. of our EC-121. These were called tell-tale units,TTU's.'Thi. 
was equipment that the Navy had developed to monitor the activations 
of their Sonobuoys. We are still using that equipment in some'of our 
EC-121's. The ARR52 receiver can receive our [deleted]. As we con­
vert ourfield·from [deleted] we will phase out the ARR52 and probably 

, they will go back to the Navy.' . " ' 
(Reference Mr. Gilleas'. question on the Air ,Force use of the U.S. 

N av:)' OP-2E ,aircraft, the folJowing is provided to amplify the answer 
provided.) ,'" '" 

In response to DCPG ta.sking, US N avyVO-67 squadron equipped with OP-2E 
aircraft, 'was' placed under the operational control 'of Sev:enth A.l.~ Force for the 
purpose qf performing the Phase -I sensor delivery' mi~sioIi until'. the-,Air Force 
could assume the mission with· F-41s. The F....;.4 aircraft :arr.ived. in S;E,Asia in J\lDe 
1968, at which time the OP-2E squadron began phasing down, terminating opera-' 
tions in July 1968. The Ol'-;2E squadron redeployed to the bONUS under US 
NavY,coptrol in July and August 1968; the aircraft we,re not given to ,the Air h_. ' " 

FUTURE AIR FORCE REQUIREMENTS 

Mr. GILLEAS. Everyone, is interested in the future. With reference 
to the IGLOO WIlITE technology, is there' a requirement for the. 
tactical air command of the future. ., " 

Do you have any idea'as to the Air Force futtlrefinanoial require­
ment to implement IGLOO WHITE-in the near or future'time frame. 
By way of background some people' believe' this program may cost 
the qovernment $2,q billion; Hence, we are keelily interest~a in fi!1ding 
out what each serVIce 'foresees for the future as' far as the'ultlmate 
costof,e~uipme~t 'gdes. . . ..' .' '. ,. , . 

, General ,EVANS; We are proposmg a 5-year development program 
which I mentioned in my statement, The total cost' of that develope 
ment program is about $20 million over, the 5 years. Now, that is ,a 
development program. What comes out of that, !if course" depends on' 
how many things we want to buy t.O put in the inven1;oryand 'we 
haven't quantifieil those req,!irements .. We have gone' cm,t to' ()'!r 
theater commanders, USAF m Europe, PACAF; and Tactical Air 
Cornman? t~,p0!1Bide! ap1>lic,atio?s~or una~tendedgr6urid sens~r 
systems mtp.e PIj~t;-~outlieas,t'As,atll~e per19d,~o we can do thIS 
type of qU!ln~~fymg.m o~der;1Jo,.btli:lget,(o~thes:ysteJ1?~' For example, 
what applicatIOns, cah we make otthis technology m'Eurbpe? And 

, what will,itcost ,!S. i.n •. t~rnis Afsens()~an~ terms of re!a.y aircraft 
and assessment facihtles? lp~r~oill,nyvI~ualizethllt.we wllI have one 
sjatilm for which the Tlictf~I'-IAir Commahd'will d(> )the housekeeping. 
K~ep it 'here in .theSta,tes and\V'him therej~,lIxequirement to use .tlie 
syStem, say anywhereiti the worldlwhethllt.itl)e USAFE or l"ACAF 
or some other place.[deletedlwe WlU'Ililt)I!ly''tllesystemtii that place 
as we do other contingencY forc~s;,.""c,.,L. .' 

Senator GOLDWATER' 'Obesth~A'WAq~ ;program enter into this 
IIreatoanyextent?" . ":.'/;"I,t," :>' .... ,', , . 

General EVANS .. As I undel'stt11).d~t\ 'the"presentAW' ACt! ,program 
does not include sensor readout, unattended'grounds~ns,or readi)ut. , 
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Senator GOLDWATER. Do you think it would have advantages 
eventually? . 

General EVANS. Eventually; yes, sir. . 
General TALBOTT.' The scaled down version, sir, as I understand it, 

will have the. extra air conditioning and electronic capacity which 
could be con¥erted at a later date, but in order to keep the initial 
cost down we have not included it in the AWACS but tactIcal AWACS 
concept does propose the integration of ground sensor technology in 
the airplane, so I think the answer to your question is "Yes, sir." 

Senator GOLDWATER. I would think it would make' good sense 
eventually. 

MUNITIONS 

Mr. GILLEAS. I would like to ask you to put your munitions chart 
baok up. I have several questions in order to get a better feel for .the 
money involved in that program. Also I.would like to get more detail 
on the effectiveness of these munitions. We are going to cover that 
later on in executive session. Do you feel we need each and every 
one of these antipersonnel munitIOns? Can we eliminate some of 
them? My feeling'is that in the main you are going to rely on the 
WAAPM. General, who would like to address those I!oints? .. . , 

General TALBOTT. I he.ve a partial answer and Uhink;we can .come 
together.'on the total. First of all, let me say what are the most effective 
IGLOOWHITEassociatedtnunitions we have in use at the present 
time. We would consider the most effective to 1:>e the [deleted]. 
. What are the most ineffective? [Deleted.] ...... . 

B:LU-31 , . 
Mr. GILLEAS. Why was that land ·tnine put into developIUent 

originally, recognizingjt ,,:as fo~ ~outheast Asia application where 
there a:re no tanks? Was It antICIpated that there may' ,be enemy 
armor in that area? . '.. ". 

Major ANDERSON. BLU-31 was not developed 'primarily for 
Southeast Asia. It was in development befqre' the Southeast Asia 
conflict became a reality. It was intended to mine railroads. The 
threshold in the fuze is optiInized,£or'yeiyheavy rolling vehicles such 
as locomotives Ql' a tankhand it was thQughtthat there might be an 
application for it in Sout east Asiatdeieted].·· . . 

Mr. GILLEAS. But :you did use some DOPG money for it'. 
Major ANDERSON. There was some DCPG mdneydevoted to it, yes . 

. Mr. GliJLEAS. Was the criteria for sp'ending DCPGmoney tllat it 
be ,used for Southeast Asia? That was my tnisunderstanding, ' 

Geneval' EVANS. r could be corrected by General Deane but his 
char~ratthe time th\tt money was applied totheBLU-3J was. for 
a SQ,utheas,t,Asia anti~mfiitration system. So I think you .are correot, 
sir.:'" 

Mr .. GILLlIiks. The CBl!-33 is. a cluster. Is that up there? 
. Major ANDERSO"!'. Yes, 'it,i~ on, that side; ,,' . . ',;,,' 

. Mr. GIl,LEAS. It Was optimized to dEifeltta1'lll0red and trllck vehic\es .. 
As I understand it,you built 600 ,units and thencanceiEld it. What was 
the intended use of 'this pomb? What;was the cost of the program? 

Mr. ANDERSON. You say what was the cost of this program? 
Mr. GILLEAS. Right. ' 
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. Major ANDERSON. We will have to provide that answer for you. 
While it can defeat a tank it also would hilve a cl'pability against any 
lighter vehicle that came within range of the seIlsor. So it was really 
a dual purpose weapon. In .addition to being able to defeat a truck it 
could knock out a heavy vehicle too. There is some little more work 
being done not with Air Force funds to correct maybe some of. the 
problems with the sensor. .. 

Mr. GILLEAS. Who originated.the requirement for this weapon? 
Major. ANDERSON. The requirement originated I am fairly sure 

from Southeast Asia, but to be positive we will have to check on that. 
Mr. GILLEAS. You built 600 units and then you canceled it. Why? 
Major ANDERSON. Then we what? . 
Mr. GILLEAS. Then the program was canceled, as I understand it. 
Major ANDERSON. Yes, sir. 
Mr. GILLEAS. Why? 

. Major ANDERSON .. [Deleted.] 
Mr. GILLEAS. When was this program first initi"ted and when was 

it canceled? 
Major ANDERSON. I would have to check to make sure when it was 

initiated. It was terminated early this year, early in 1970. 
The requirement f9rthe OBU-S3 was initially established by OSR (Operational 

Support Req'uiremeIit)"-240, Aerially Sown Land'Mine, dated 2 September 1953, 
It was further validated by SEAOR (SEAsia Operational Requireroent)-42. 
Anti~Vehioular Land Mine by PACAF on 9 April.l966. The requirement for,SEAsia 
was terminated on 15 May 1919. A total of 6,50 were procur~d in 1967 at a cos~ of 
$10.7 million. R&D cost was $3.348 million. The contraetor is presently correcting 
the deficiencies identifi.eq in SEAsia for possible"use in other,areas of the world. 

Mr .. GILLEAS. Do you have available relative to the other categories 
up there-related to funds associated therewith? Do you have funding 
figures on those-recognizing that these are exclusively Air Force 
funded? . ... .. . . 
. Major ANDEllSON. Are you talking abo.ut the 4evelopment funds or 

just procurement funds? . 
Mr. GILLEAS. :j3oth. .' .. . 

, Major ANDERSON. We would have to get that for you. 
Mr. GILLEAS. All r~ght.· . 
Major ANDERSON. Oould I ask It question about that? Do you want 

the entire program broken out by R.D.T.& E. and procurement from 
the very inception of the pro~Il.m? . . . . . 
. Mr. GILLEAS. Yes, i£ that IS reasonable and readily availahle infor-
mation that,you .can supply. . .. . . 

Major ANDERSqN. Tliat will have to be obtained. 
(The follo:wing information is provided :) .. 

l~oUars In millions!, 

Munition 

ggHjl~:~::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
CBU-52~ __ ·_., ______ · _____ • ____ • __________ .... ___________ '._ •• ______ • 

ggH~lr:::::::::::::::::~::::-::::::::::::;·::::::::::::::,::~:':::: 

Procurement cost 
Development -,::-,-;:::=;:;:.c'7--: 

" co~t, FI,$Cal year Amount 

. $t.32 
'.7 

1 .. 263 
I.r. 

, .. 25 

1969 
1969 
1969 . 
1970 
1970 

$1.14 
33.0 
7.0 

3.37 
46.695 
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FUTURE COSTS 

Mr. GILLEAS. What do you foresee as beiug the approximate Air 
. Force financial requirement for IGLOO WHITE for the next 5 years 
on an avera~e per year, sir? 

General EVANS. Sir, for fiscal year 1972 we visualize a budget of 
[deleted) million. That is all-inclusive, procurement, and R.D.T. & E. 
Beyond fiscal year }972 Ic}'n only talk to R.D.T. & E. money as I 
have already mentioned. It IS an average of about $4 million annually 
for R.D.T. & E. Until we can ·get requirements from the field and 
evaluate and analyze those requirements, I cannot give you any 
procurement figures beyond fiscal year 1972. 

TRANSFER FROM DCPG TO AIR FORCE 

Mr. GILLEAS. Please comment on the transfer of functions from 
DOPG to the Air Force, as to whether It is the Air Force position 
that it would' prefer to take over the responsibilities that DOPG 
perform? What is ,the Air Force position on this? 

General EVANS. The· Air Force position is that we would like to 
take over management responsibilities for.IGLOOWHlTE; that is one 
of the functions of my office, to insure that we are In a position to take 
over, without difficulty!. management responsibilities for the un­
attended ground sensor sys.tem. We have already taken oVer certain 
pieces of hardware connected with.DOPG technology. We assumed on 
the first of September responsibilities for the test portion of the system. 
This is the effort. that has been ,going on at E!\lin Air Force Base. This 
is now under Air Force managementiurisdictlQn. We plan in the near. 
future to take over the IGLOO WHITE system, the fielded. system 
that is now being managed by DOPO. . 

The e"act date of tha.t t.ransfer has no. t ye.t. been determined b1).t. we 
are working with the DOPG staff iu establishing atrausfer pIau. We 
see no difficul.ty. As you may know, the Air Force does not produce 
any sensors. Waget all of our air delivered seusors from [deleted]. We 
are in the pro.cess of working with [deleted] to take.over produotion 
responsibilities for the air'delivered sensors. The [deleted] sensors in­
volved are the two models of the ADSID, ADSIDshort, aud the. 
ADSID normal, and "ACOU8ID which' oonstit1).te the bulk of our 
seusorfield. Coutractsare'being preplliJ:ed):iOW by Air Force Logistics 
Oomll:).lmd which, when let, will prpd1).ce sensors;aometime in the early 
p.ru:t of calendar year 1972: Weh~ve .. quel'\e~.thethe~ter to find 01).t . 
how many sensors they; Will reqror.eln: thIS tmteperlod and We are 
waiting to 'get .those inp1).ts before weJet the coutracts, So we are in· a 

. position. to .take overresponsibililiieS'forthe Air·Fonce. portionoLthe 
D0P{l'te9hnology and we have already mayed in that dire9tionand 
weare cOIl1iiuuingto move in that direction; 

,MUNITIONS' 
, • _'- "", .", J " 

Mr. ,GILL1!JA.B.I ant no.t sure whether Llet you finis!). tile list of 
m1).nitiousthat yq1). felt were effective or ineffeotive. . .'. . 

@eneral 'rALBOTT.Well, I;.think that is about Itll I had. I had'.the 
three mosteifeQti',!e anditho'!!~ thre9 we cousidered the least effective; 
We oali tSll~about._umpti.o!lratQS if you would li,ke that .. 
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Mr. GILLEAS. All right, I think you have a chart which shows 
munitions consumption and inventory, if I reoall. 

General TALBOTT. That is right. 

WAAPM 

Mr. GILLEAS. In fiscal year 1971 you reo quested a substantial sum 
of $26milliori forWAAP1·f;,How many'WAAPM will that buy? 
That seems like a lot of W AAPM. ,...," .' , 

Major ANDERSON. I will try as best lean to explain the financial 
business: The ~ AArMs that are being procured now are being pro­
cured WIth, I thirik It goes as far back as fiscal year 1969 money. The 
production program had been scheduled to a maximum rate of about 
[deleted] "month, and asit was building up, the stockpile of W AAPM 
in Southeast Asia was increasing all the time. They weren't using it 
in quantities they thought they· 'were going to. 'So the pr?ductlOn 
program 'Was cut baok. And there 'is no fiscal year 1971 money on the 
WAAPM program, It is still money from acoul?le of 'years back. And 
that money is being used to stretch the productIOn program out . 
. Mr .. GILLEAS. I may havemisread.the nomenclature, but I thought 

the fiscal· year 1971 President's budget contained $26 million for 
WAAPM? ,. ' 

Major ANDERSON. It may have had $26 million in the first budget 
but it was taken out later on. . .' . '. 

Mr. GILLEAS. What is your fiscal year 1971 budget 'at the present 
tinle? . .... . '. 

¥aj<!r ANDERSON. I have here a CQ'PY of the latest version of. P,: 1 
whICh IS the procurement break-out. CBU.,.42. ·the last entry IS In 
fiscal year 1970 for· $100,135,000. There is no quantity shown for 
fiscal year 1971 or fiscal year 1972. ,.. 

. General' EVANS. We will have to get a clarification on that. Like 
YOII, I have aD. indication there is $26,2 million worth of money set 
aside for W AAPMin fiscai year 1971. . 

. COSTS 

Mr. GILLEAS.' And it shows your budget for the year to be $86 
million. Is that the figure that you have General 1· . , 

General EVANS. That. is total ,of OPAF money, $86 million, of 
which the totai for munitions is $50 million forfiseal year 1971, of 
which $26.2 million is for WAAPM. 

Mr. GILLEAS. I, would .appreciate it if'you,would provide us with 
what the current budget is and whether. these number. are inoorreot. 
Also, an Air Force statement as to the intention to spend, those funds, 
because as we know in prior years we have had a sIgnificant amount 
of moneys that haven't been spent that are put into other programs. 
In your Air Force paper it says DCPG $36 million with no more 
~~. . , ' 

Who can amplify on what the $36 miilion is or is not for? . 
General EVANS. I think I can amplify that, sir, in t' dlscalyear 

1971 budget, the Air Force Budget? . . . , 
Mr. GILLEXS. Yes. "'j' . . , ., • 
General EVANS. Thirty-six million dollars under (')PAF. 
Mr. GILLEAS. Right. .• ' '.' '. ,.'. . 
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General EVANS. We have $4.6 million for Command Mike II. This 
is an air-delivered accoustic sensor. We have ADSID III normal 
$3.5 million; ACOUSID III of $5"million. Common modules cost 
$12.4 million. Militarization, dual source data package, necessary 
procurement enllineering, $2 million. Sensor test equipment, $1 
million; InfiltratlOnsurveillance center, $2 million; Automatic data 
relay, $1.5 million; Adam rabet, et cetera-these are acronyms, 
ADAM, RABET- $1.5 million. 

INTENTIONS 011 AIR FORCE 

Mr. GIl:'LEAS. Is it the Air Force's intention to spend these funds, 
assuming Congress provides the money for these programs, or are you 
already In possession of information which would indicate you may 
not spend as much as you have requested? . 

General EVANS. We are already in posse.~sion of information that 
indicates we will not have to spend this amount of money in all 
categories of OPAF. I might complete the list. so that it adds up to 
$36 million. . 

Mr. GILLEAs.Fine. 
General EVANS. The l.ast item is SRP, operational readiness and 

modifications, $2.5 million for a total of $36 million. 
Yes, sir, we already know of ll1'e",! within this ce.tegory of moneys, 

where we will not· need all of this money. 
Mr. GILLEAS. Would you provide for the record a statement reflect­

ing the monies you believe will be required and what monies you wlill 
be able to save. Wouldn't it be ap'propriatefor the Air Force to go to 
the Appropriations Committee, if it has rather precise information, 
and say we wish to amend 'our request and reduce it by "3)" dollars? 
Wouldn't that'be a reasonable thing to do or'not? 

GeneralEvANs. Let me call on Mr:Detweiler to identify some of the 
areas which we have already taken some actions to reduce the amounts 
of money. . .... . 

Mr. DETWEILER. The House DOD Subcommittee of ·the House 
Appropriations Commietee has aleady cut this particular area from a 
total of$36 million to $22 million, and so there has been a $14 million 
cut already made in the $36 million which you talked to. 

110 RECLAMA 

·Mr.' GILLEAS. Didthe.Ah-Forcereclama that cut .or not? 
Mr. DETWEILER. This .particular cut is not being, there is no reclama 

beillg. submitted orr ,this .. So this is. a $14 million cut; '.' . 
. ,.,GeneraIEvANs. Would' you. like further inf@rmation in this ai-ea.? 
, Mr. GILLEAS. Sir?,·. . . ' .. ; .' 

General EVANS. Would you like fUrther' information or wilLthat 
suffice? .. .• ';;'. .",' . 

. Mr.,GILLEAS. I· would. Jike for you to Me the looseends\'tagether, 
Ilamely, Whether this cut coinCides with the Air.Force· positian,? .,' 

Gimeral EVANIl. Yes,. sir, it does' and we have Iloncurred with t,hat 
cut. .., . . .. 

Senator CANNON. Are there other .areas where you do no,tintend to 
spend all af. tlie money? '. . . ' . . 

General EvAN,! Will provide that for. the record." '. 
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FISCAL YEAR 1971 IGLOO ,WHITE PROGRAM 

II n millions otdollarsl 

Original 
fiscal year 

1971 
President's Current 

budget House action requlrem'ent 

Note: CUrrent programing projects that $23,800,000 will be-spent In the munition areaJn support of the {Igloo White 
(Iro8Jam .. A resume by line Item follows: Incendiary Cluster, 750 pound M--36,_$10,OOO,OOO: Bomb, GP 750 pound M-1l7 
$9,300,000; and Laser bomb guid\lnce kit $4,500,000. 

1 The Director ot-Defense Communications Planning Group has Identified to OSD the following reductions,ln addition to 
the abo,va: 3010 aircraft procurement, minus $3,000 000 'snd'3400 operation and Ilwlntenance, minus $10,000,000. The 
$10,000

1
°00 savings In Qperatlon and 'maintenance funds were used to meet Increased Air Force requIrements for air 

evacuat on plus $3,500,000 and dependent medical care, plus $6,500,000. 
2 In the House of Representatives, Report No. 91-1570 Department of Defense Appropriations Bill, .1971, the committee 

denied the $63,600000 requested fOr CBU-34/42 cluster bombs because th" Air Force advised that this requirement had 
been catlceled. Of this total ,$26,2001000 was:ln support of Igloo White. The Air Force did not reelama thueductron against 
their line Item but requested Ins[ead- the reduction ,be, reinstated by the Senate for WRM munitions. Thus, the 
Air foree does not plan to bUy'CBU..a4/42 (WAAPM) In 'fiscal year 1971. 

3 Also in the same report, the $36,000,000 requested for Defense Communications, Planning Group In the Electronic 
and telecommunications equipment 'area was reduced by $14,000,000 because of reduced east and Increased life of the 
equipment being procured under this program. The Air Foree does not, pian to reclama this redUction. 

SPECIAL ITEM 

Senator OANNON. Gentlemen, we have, a special item to be covered. 
The hearings will now stand in recess. ,The hearings will be recessed 
subject to the call of the Ohair. It is possible that we will resume again 
next Tuesday. That is uncertain at the moment. I would like, the 
people involved in this special item to remain. ' 

General EVA.NS. We have a sanitil:ed v,ersion that will allo)\" everr 
one in session now who ,has ,a secret clearance to remain. 

Senator OANNON. Then it won't be necessary for the room to be 
cleared. 

General EVANS. This really isn't a briefing but !")\"ould like to read 
into the record some excerpts of intelligence that we have derived 
from various sources. We have a cQnsiderable body of material which 
has been accumulated and which allows us to address the effectivep.ess 
of some of the weapons that We have employed in baos, from the ene-
my's own viewpoint in a rea;!onable ,and coherent manneI'. ' 

This infonnation does offer the most authoritative exposure of 
iwailableindividual instances of dama!!e, impediment! and .;ttempted 
counten;neasures, and ~ would,like to ~ve you some se ectedexampl,~~. 

Here,Is on,e oNhs pIeces of mformation we do have: 
IDeleted.), " ,,' 
Senator OA·NNQN. rthink you might submit some of thoseaddi-

tiona! ones for, the record. . . / .• .i/', , " . 

GeneralEv ANs.;Allright, sir, I will do,that. " " 
Senator OANNON. Very well. ",' 

. .,';i','!,. 
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INTRODUCTION 

References to special types of munition, including, magnetic-fused and time~ 
delayed bombs as well as other varieties of air-delivered area denial ordnance, 
are quite common in the enemy's reports- relating his situation in Laos. Unfor­
tunately, his descriptions of the munitions are sketchy-leading to diffioulty in 
identifying the type employed in many cases-and his reports of counterme,{loSures 
~re so laden with assumptions of knowledge on the part of the recipient that it is 
often impossible to form a clear idea of his techniques. Nevertheless, a consid­
erable body of material has' be-en -accumulated, whioh at least allows_us to address 
the effectiveness of these weapons-from the, "enemy's own vie'wpoint-in a 
reasonable and coherent manner. . . 

A few factors remain unclear in the background of the material, and should be 
treated, as assump~ions for the purpose of thls'study. First, the enemy's me,jor 
concern is the movement of vehicles and the associated large increments of 
supplies, an emp.hasis which is out of proportion to his known commitment to 
movement of infiltrating personnel and. also to localized undertakings within the 
Laos network. Accordingly, those munitions tending to be .effective mainly against 
vehicular movement probably receive disproportionate attention in his reports. 
Second, an unknown but probably large part of his reporting has not been obtained. 
The. available infotmation, while sufficient for determining his current posture 
and aseessin,g the gross impact of the" air. campaig'nj probably provides too re­
stricted a sample for rigorous comparative evaluation of munitions. 

This information' does offer the most authoritative expositio.n available of 
individual insta.nces of damage, impediment and attempted countermeasures, 
selected examples of which follow. 
(Deieted) 

Senator CANNON. The hearings will stand in recess subject to the 
call of the Chair. , 

Thank, you very much, gentlemen. 
(Whereupon, at4 :55 p.m. the hearing 'Yas recessed subject to the 

call of the Chair.), " 
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TUESDAY, NOVEMBER 94, 1970 

UNITED STATES SENATE, 
ELECTRONIC BATTLEFIELD SUBCOMMITTEE 

OF THE PREPAREDNESS INVESTIGATING 
SUBCOMMITTEE OF THE COMMITTEE ON ARMED SERVICES, 

. Washington, D.(J. 
The subcommittee met, pursuant to recess, at 10 a.m., in room 235, 

Old Senate Offi,ce Building, Senator Howard A. Cannon, presiding. 
Present: Senators Cannon and Goldwater. 
Also present: Ben J. Gilleas, Director of Investigations; George 

Foster and David Littleton, Professional Staff Members. 

OPENING STATEM:ENT . 

Senator CANNON. Today is the third day of hearings by the sub­
committee to inquire into the electronic battlefield progt;am. In addi­
tion ~ receivinginf?rmati~n.ont~e use of sens~r·surveillance types 
of eqUlpment; we WIll receIve testlmony concernmg' the use of other 
intelligence gathering equipment, such as night observation devices, 
radars, .et cetera. 

I want to emphasize to the witnesses today that we desire to receive 
as much information as possible during the open session. Further, that 
it is the responsibility of each witness to . determine whether classified· 
.information is involved. . 

The first witness is Maj. Gen. William; Fulton, and he will be fol­
lowed by Lt. Gen. John Norton, both from the Department. of the 
Army. '. . . 

General Fulton, I understand yOu do have a prepared statement. 
Will you proceed,please? 

S.TATEMENT OF MM. GEN. WILLIAM B. FULTON, STANO SYSTEMS 
MANAGER, OHIEF OF STAFF, ARMY, DEPARTMENT QF TllE ARMY 

'Oen~r~ FULTON. Good:morning, gentlemen. . 
YOW',have hea.rd agt;eat. deal'. over the lilstfew days abou,t ~he un­

IIttendedground sensoi' prqgrllm, developed and managed b¥ DCPG 
and olits success on the battlefield. This morningI would lilte to talk 
to. you about the Army's overall ,find-the.enemy 'program, known 
~ .ST~NO-surveillanc~1 target acquiSition,and mght o)lservation, 
WhICh mclude •. as part of Its total effort, the.unattendedground a,ensqr 

. t~~h~I:ri~taIY'S problems with fi~ding the enemy a1'e ~ot n~w. They 
date back to antiquity. From N apoleou's time-::-the ",dvent of so-callen 

(17~) 
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modern warfare-many a battle has been lost because the commander 
involved let his enemy surprise him by massing and then overwhelming 
him, pass by him, or slip from his grasp because he could not find him 

By World War II there had been major advances in mobility and 
firepower but we still lacked the ability to find the enemy. The Battle 
of the Bulge, in December 1944, was typical. 
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There, as histQry has shown, the Germans were able to successfully 
increase the size Of their force from nine to 26 divisions, in a period of 
only 6 days. Because they moved during periods of darkness, we had 
little or no knowledge of the buildup despite over 3,000 air recon sorties 
a day on 3 of the 6 days. 

-.. \97 THE INTELLIGENCE PROBLEM 

'WOGIRMAN CORPS I WW II 

UNITS NOT IDENTIFIED 

37% <'" BATTALIONS. .' ARMOR 68% 

ARTY 83% 

<'" 58% 

REGIMENTS.. ARMOR 100% 

. ARTY 86% 

LOCATION ERROR ON THOSE IDENTIFIED 

GREA TER THAN GREATER THAN GREA TER THAN 
I KM ERROR 3 KM ERROR 6 KM ERROR 

80% 50% .20% 

DIFFICULTY IN LOCATING ENEMY DURING WORLD WAR II 

This table gives a further indication of our seeming difficulties in 
locating the enemy during World War II. Note that even when we 
did find the enemy,. most .of.the information about his position was 
grossly inaccurate.· . ", . 

SAME PROBLEMS IN Vl'ETNAM UNTIL 1968 

",A:nd, unforturiately, 8Bth~ early history oithe war in Vietnam has 
clearly shown, .there were fewimprovementsinourcapability during the 

, period separating World·War II and Vietnam. As .General Williamson 
noted in his discussion with you earlier in the week, significant im­
provements in our capability did not take place until 1968 at;\d after. 
" ActuMly, by ,early 1965,tlie scientjficcolXlmunity, under the auspices 
of the ..:\rmy at;\d OSD, had beguri",n;intensive effort to push tech­
nolQgyinto solutions ,to this probl~m of finding the enemy. 

, 'J,'i),e scientific comm\lnity moved iI).tQ./L nUm.ber of technical areas 
!lcross a broad spectrum of functional aveas .. ,. ." 

We ,t\l!e tryjng ~oachieve II, well,integratedat;\dbManced capability. 

63-640 .0 - 71 ~ 12 
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THERMAL ,,,,,,.,or 
IMAGE INTENSIFICATION 

lOW LIGHT lEVEl TV 

RADAR 

OPTICS 

AURAL DETECTION 

CHEMICAL DETECTION 

RADIOACTIVE OmCTlON 

MAGNETIC DETECTION 

BIOCHEMICAL DETECTION 
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TECHNICAL & FUNCTIONAL 
APPROACHES TO STANO 

NIGHT VISION SYSTEMS 

GROUND SURVEillANCE RADARS 

UNATTENDED GROUND SENSQIlS 

PHOTOGRAPHIC SYSTEMS 

AIRBORNE. SURVEillANCE SYSTEMS 

ElECTRONIC SUPPORT MEASURES 

INFORMATION TRANSMISSION SYSTEMS 

POSITION DEVElOPMENT SYSTEMS 

TEST SYSTEMS 

'The Army's detection I'roblems are compounded because of the great 
variety of missions in which we are involved. This complex problem is 
not only a matter of defensive or offensive missions on our part; but 
the "enemy detection requirement" challenges our operational and 
technical creativity because there are many potential variables, slUlh 
as, enemy tactics! terrain features, vegetation cover, 'weather condi­
tions, day or llight operations, deception and camouflage, counter­
measures, and others. 

It is obvious that we want to detect the enemy as deep in his own 
territory as is possible ,and to develop these enemy targets as they move 
into the range of aircraft and ,artiIIery, and to do this before he can 
bring his forces to bear against,us. " , " 

'DEVELOPMENT OF INFORMATION ABOUT THE ENEMY 

This development of information about the enemy is part of an 
integrating process, whereby all collection assets, all forms of sensors, are put to full use. 

Decisions as to: , 
Where ,to employ orinstall certain sensors. ,,' 
Where to locate reconnaissance units; patrols and,a,mbushes. 
Where to place agents;, where to concentrate photography. All 

require some basic inteIIigehce/informationabo~t the enemy. ' 
When the enemy is operating at a distance and we, have more 

difficulty in finding where he i6, 'we need 'sensor devices that',wiU ~ive 
us a gr6ss cut at Iiis generallbcation; (He is in, the XYZ district.) 
, Then with this Information we can target with otlier devices to, 
achieve greater refinemeht ill our surveillance and learn more precisely 
of his location.' " , '," , '" 

:Fhially, with theserela.tiveiy broad cuts behind uSI foi" Iteneral 
area location we should Qe 'able to put to use the more ,dlscrimmating 
devices that will ptovide reflnecl mformationtc'the point of adtulli 
detection and even 'identmcationso that we can either maneuver 
~ainst him, o~ e.ngag~ him~ithour;nrepow~r. " , : ' . ' 

Or, after gauung enough mformatlt>ll about the enemy to pinpomt 
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TARGET DEVELOPMENT 

his location, in time and space we could then track him until to that 

r.0int on the battlefield where it is determined best to destroy him at 
east cost to our (iwn effort. 

STANO ~,BJl,lICTIVE-TO MAI{E!SOUND AND TIMELY DECISIONS 

The objective of this is clear; our STANO objective is to .develoJl 
sufficient rnformation to permit our commanders to make sound and 

1&\ 
~ . STANO. OBJECTIVES 

TO PROVIDECOMMI,\NDERS WITH TIMELY 
, .1:;' 

INTElliGENCE INCLVDINQiTHE NATURE AN.D 

LOCATION OF ENEMY ACTIVITY TO ASSIST IN 

RApl.O DECI!)IONAND RESPONSE BY FI~E'AND 

MAN.EUVER VV}:iICH CAN RESULT IN THE E",EMY'S 

DESTRUCTION. 

TO FACILITATE NIGHT COMBAT OPERATIONS. 
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timel:)' decisions, allowing them to commit their forces in the most 
effectIve manner and with the least possible danger to their own 
troops. 

We and the scientific community have been successful in this pur­
suit of new systems and are seeing new hardware items that offer 
more potential for realtime or near realtime information collection. 
I would like to spend a few minutes to tell you about some of the 
typical systems and if you have the time, show you some actual 
hardware in a static display. 

NIGHT VISION SYSTEMS 

As I have mentioned, we have been working in several functional 
areas. Night vision systems give us the opportunity to take the night 
away from the enemy. Obviously if we can see him long before he 
sees us, the advantage to our force is tremendous. 

We have a number of night vision scopes for the small unit, starlight 
scopes, that take what little light is available from the stars or moon 
and amplify it to give us a clear view of the enemy. 

Shown here is the 5-pound individual weapon scope. It permits us 
at company level to see moving men at over 300 meters under only 
starlight illumination. 

This device is the 34-pound medium range night observation device, 
designed for our outposts to use in a wider surveillance role. Again, 
with only starlight, we can see over 1,200 meters. 
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We also have, for company and battalion level use, crew served 
and long range night observation devices. 

Night vision devices were first introduced in Vietnam in 1964 and 
since that date thousands have gone in-country. The best testimony 
to their utility comes from the individual soldier, who, in the crunch, 
is reluctant to carry with him anything that is not of some considerable 
value. Once he understood and saw the potential of the starlight 
scope, the soldier in Vietnam has been more than willing to carry a 
few extra pounds as a tradeoff for his new night eyes. . 

THERMAL IMAGING 

In addition to · follow-on improvements to the starlight scope, we 
also have much hope for a new technology, thermal imaging, in which 
we sense temperature differentials in the area we scan with the viewing 
device. Using the thermal technique we are able to "see" the enemy 
at extended distances in total darkness and even through a daylight 
fog. 

This device is a handheld thermal viewer, which allows us to see 
a moving man at close-in ranges. It is still an R. & D. item and copies 
are being tested successfully right now in Vietnam. This same tech­
nology can be applied to use on tanks and other ground vehicles as 
well as on night vision systems for aircraft. . 

I might point out that both the starlight devices and the thermal 
devices are passive; that is, it is almost impossible for the enemy to 
detect your use of the devices-there are no visible or invisible beams 
for him to pick up. 
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We are also working on radars. We are trying to make them lighter 
and more reliable and to give them longer range and more 
effectiveness. 

RADARS 

This AN {PPS-5 radar is in the hands of the troops in Vietnam. 
Our experience has shown that this lightweight device, operated at 
company level, can pick up enemy personnel moving at a distance of 
over 5,000 meters. As you recall, it was a device similar to this, an 
earlier model, that provided the first confirmation of enemy activity 
in General Williamson's story of fire base Crook. 

When we went into Vietnam with earlier model radars few troops 
had faith in their capability, but as these newer PPS-5's came in and 
were successful in giving early warning or confirming the activations 
of other sensors, their popularity grew. 
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The PPS-5, however, has limits in that it is relatively heavy, 95 
pounds, and has little ability to penetrate foliage, so it would be of 
li ttle use for a jungle patrol. We have been testing a smaller develop­
mental radar, approximately 18 pounds, ill a radar development effort 
to produce a radar to support offensive operations at small unit level. 

This device, the PPS--14 , is a lightweight foli age penetration radar 
that can give very fine, short range protection to a patrol or an outpost 
by bein~ able to look through foliage. The PPS- 14 is still in R . & D. 
testing m Vietnam, but looks like a wilmer. 
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-
In the bigger picture, to provide the broad coverage, the wide area 

surveillance, we have been using radars like this TP8-25. It bas been 
in the inventory since 1959. It can scan to range of 18,000 meters 
and give indications of moving tar~ets. Originally designed as a 
field artillery target acquisition radar, It has been used most effectively 
in the surveillance of the areas in around major bases and cities 
in Vietnam. In a typical mission, one of these operating south of 
Saigon, provided the first warninl:( to local troops that a large group 
of enemy was moving toward theIr village. Since the enemy was still 
several miles away, there was more than adequate time to take 
counteraction. 

Our principal problems with the TP8-25 are its size, several hour 
set up time, and its maintainability. It is essentially an electronic 
device of . the electron tube era, in a time when we need solid state 
electronics to provide lighter weight, maintenance free operation. 

To meet this problem, we are buying the TP8-58 which is the 
follow-on to the TP8-25, and which should be available in Vietnam 
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within a few months. Besides being one-third the weight, it is easier 
to set up (30 minutes), has greater range, and much greater reliability. 
We a.lso see, in the 58, a future major improvement for our forces III 
Europe. 

AlB SURVEILLANCE 

But Vietnam has taught us that we must not be restricted to the 
ground in our attempt to find the enemy. We are and have been well 
supported by the Air Force in their long range photo recon missions 
for us. The Army feels, however, that it must have its own capability 
for low level, constant surveillance of the immediate battie area. 
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This OV-l Mohawk has provided us with wide area coverage. 
Through its IR systems, it has located campfires of the enemy and 
with its radar has detected enemy sampan traffic. 

Right now we are at work on the OV-1D, an improvement that will 
give us an even better capability against European-type targets such 
as tanks, and self-propelled artillery. 

HpEOPLE SNIFFER" 

Many of you may have heard of the "people sniffer"-the XM-3 
chemical detector, shown here. Thi. device is one of the medium 
discriminator find the enemy devices that I mentioned earlier. Op-
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erating in areas where you e~ect little native population, the XM-3, 
mounted in a helo, gives indications of human activity in a general 
area, with enough detail to permit followup the sniffer with higher 
resolution acquisition devices. 

Right now we have sniffers with each of our divisions in Vietnam 
and more than one commander can tell you how, after getting an 
initial sniffer reading, he was ahle to put his patrols right next to an 
enemy camp and then destroy the enemy force with his firepower. 
This is far easier than moving in a search through the jungle with 
troops. 

General Williamson already mentioned the Night Hawk which was 
the first of the aircraft that could both find and shoot, an ohvious 
advantage. Capitalizing on the success of the Night Hawk and the 
hreakthroughs in night-vision technology we are working on several 
developmental systems that will enable us to give our current helo 
fleet better eyes at night. 

• 

• 
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This device is the FLIR a thermal imaging night-vision device 
mounted on a UH-l helo. We have three of these in Vietnam for 
evaluation. The preliminary results indicate that· by giving the scout 
helo the ability to see at night and then immedIately engage the 
enemy, we can make major strides in both finding and destroying the 
enemy. 

INFANT 

This is the Infant, the UH-l Iroquois night fighter, night tracker. 
It is a new attempt to provide both guns and rockets and a night­
vision system for our helos. In this case we use low light level TV 
and an Image intensification system, like the starlight scope, for night 
vision. These systems are also in R. & D. evaluation in V,etnam. 

Although we already know that the Infant is not the ultimate 
system, stories about the Infant spotting enemy moving under what 
they thought was the cover of darkneSs and the resultant disruption of 
the enemy, are sufficient proof of our long-term need for such systems 

I have a film which I would like to show you in executive session. 
It illustrates the capabilities of the two technologies, low light level 
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TV and thermal imagery. I am sure after looking at those films that 
you will appreciate the potential offered by these technologies. 

Night navigation and operations can certainly be enhanced by these 
technologies and these same systems can bring greater improvements 
in the airmobile concepts that we have proven in Vietnam. 

UNATTENDED GROUND SENSOR PROGRAM 

You have heard over the past days a lot about UGS, as used by the 
Navy, the Air Force, and the Army in SEA. We in the Army are 
quite satisfied with the current UGS program and see a definite 
potential for the future . A little history might bear this out. 

When the DUFFEL BAG program began in April 1968, no one 
really understood what the unattended sensors really were. By early 
1969, only a few visionaries, like General Williamson, truly understood 
their potential and only a few hundred sensors were actually being 
employed by the Army. Then as the success made possible by the 
pairing of the UGS with other sensor devices became well known their 
use became widespread. 

Today each U.S. division and brigade and many ARVN divisions, 
operating under U.S. guidance, are successfully employing these 
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unattended ground sensor systems. While the actual number in use 
is classified

j 
I can say that several thousand are in the ground­

a remarkab e change in just a few months. 
But what good are these devices? They are ex!'ensive and, when 

improperly used can waste ammunition. If every tIme someone picks 
up movement he fires on the movement, it could result in an improper 
response. 

PROTECTS KEY INSTALLATIONS 

Properly used unattended ground sensors can do much for us. They 
can provide us wide area surveillance. They can protect our ke'1 in­
stallations and base complexes. They can assist in security 0 our 
lines of communication and as you have already heard, they can 
when used, in combination with other types of sensors to acquire 
targets. 

You have heard General Williamson's stories and from General 
Wright, who has recently returned from MR-1, that part of Vietnam 
near the DMZ. Their accounts are vivid jJroof of the j:enera.! acceptance 
by commanders of the various STANO systems ill genera.! and the 
unattended sensors, in particular . 

.. '.' WIDE AREA"SURVEILlANCE 
,--' ~.., ( ~Jr 0 __ '" 

.: .. -

In a wide area surveillance role varying mixes of all kinds of sensors 
have given commanders additional eyes and freed troops from danger­
ous and continuous reconnaissance missions. 

SENSORS DETECTED ENEMY MOVEMENTS 

1st Air Cavalry Division unattended ground sensor fields have been 
successful in contributing to the accurate determinations of enemy 
movements including not only lo~stical o,ctivities but also the ma­
neuvering of enemy combat units ill war zone C. 
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A sensor field laid along one trail was extremely productive in 
helping the division keel' track of a key Vietcong regiment during 
several operations in whICh the regiment used a given town as a 
commo liaison station and moved troops and supplies up and down 
the trail. 

During the period November 1969 through February 1970, the 
Vietcong regiment suffered a serious attrition of forces because the 
1st Cavalry Division was able to locate its battalions quite accurately 
and effectively maneuver and place well-directed firepower against 
them. 

SENSORS USED IN CAMBODIA 

In another surveillance role, during the V.S. forces entry into 
Cambodia unattended ground sensors were emplaced in selected 
enemy areas inside Cambodia with the primary purpose of intelligence 
gathering and the unattended ground sensors did become a major 
source of intelligence. 

Monitoring of the sensor fields at division level enabled our division 
to correlate the data from the sensor fields with other intelligence and 
thus provide the division commanders with an integrated target 
development effort. For example, enemy activity in one base area 
indicated a general trend of movement from a transshipment point, 
west to east. This information substantiated other intelligence reports 
indicating a border crossing site in the area and permitted the V.S. 
commander to move against the enemy when adequate forces were 
available and it was timely to attack. 

Sensors have also improved the security around and near our 
critical installations. 

63-6400- 11-13 
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PROVIDED . EARLY WARNING AT QUI NHON . . 
U.S. personnel have: used many sensors around the base at Qui 

Nhon.· The 'majority of the deVIoes were installed around critical 
areas like petroleum storage areas and ammunition supply points; 

FolloWing the emplacement, enemy attempts to infiltrate and 
attack these areas oontinued;however, the'sensors gave early warning 
of the attempted infiltrations and unattended ground sensor activa­
tions were coilfirmed by radar sightings and searchlights.' '. 

SECONDARY EXPLOSIONS AS lIESULT OF SE!;SOR ACTIVATIONS 

Durin~ one 90-day p~riod the Qui Nhon command reported several 
enemy kills and four secondary explosions following their reaction to 
the activations. There were also good indications that more damage 
was inflicted on the ehemy. The Qui Nhon commander felt that 
firing on these activations defeated or discouraged many attempts by 
the eneriiy to destroy or sabqtage critical storage points in his area. 

SENSORS SAVED LIVES' BY PROVIDING EARLY WARNING 

In a broader application of critical area securityhsensors have b. een 
used to thwart enemy rocket attacks. In. one case, t e Chu Lai "rocket 
pocket," sensors were placed on the approaches to a key airfield. In 
one' case, one of the enemy's attempts to fire rockets at Chu Lai was 
caught b:\, the sensors and reaction forces captured seven 122-Inilli­
meter rockets. Sensor intelligence. gave a 12.-Ininute prior warning of 
that attack and saved many lives. '. ' . 

. These examples are illustrative of typical usage. They do indicate 
that oilr commanders are using these. devices to conserve manp9wer 
for critical illissions and to reduce. the. exposure of our,Jndividual sdldier 
to the .hazards of the battlefield. They do indicate sucoessful use. 

WHY STANO WAS ESTAB,LISHED 

This success in Vietnam, the .potentialior the future offered by 
these new technologies and the mherentdifliculties in coordinating 
the resources required for such a complex. effort, .ltrereaso.ns ",hy in 
the.summer ofla~tlear, the Secretary of the Aril!-y/at therecotnmen­
dation of the C4ie of Staff, approved the appomtment. of an Army 
systems man~. er for. S.TANO and subse.quentl.Y establish~<h. at For. t 
Ilood ... a unique,. operationally oriente.d field test activity, l' J:tOJECT 
MASI5TER.. . ." 

General Westmo~ehmd sought to : 
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STANO/PROJECT MASSTER 

--GET THE MOST FOR THE STANO DOl.LARS 

.. ACCELl.ERATE DEVEl.OPMENT & PRODUCTION 

OF TESTED STANO ITEMS 

--SUPPORT DEPl.OYMENT OF STANO SYSTEMS 

TO VIETNAM 

-- CAPITALIZE ON ADVANCES IN TECHNOI"OGY 

Get the most for the dollars we were investing in these STANO 
programs. . 

Sort out and accelerate developments and production of the promis­
ing field and battle tested item.s and terminate developments of those 
with little or no potential. 
. Support the deploYl)lelit to Vietn!tm of the bestsystems1 by backing 
the deployment with intensilied training and doctrine development 
and a sound ma,intenance and logistics program; '. . 
. CIl-J?italize on the lessons of today to produce, with the new tec\l" 
nologles, a better Army for the future . 
.• Our management ~ncept envisions total Al;my-wide l?ar/4.cipatio!l 
ill STANO. As mentlOned, I am the systems ml!-na.germth resp'onsl­
bilities acrpss the board. My job is to pr<;>vide priorities and guidance 
to all Army a.gel)cjesinvolved in the STA~O effort and to support 
STANO operational activities worlgwide. Each of our U.S.-based 
cGminands.hasa STANO elJlment to focus on improvement of the 
Armycwide cl\pability.. ' .' . 

IIi the area of program management,we feel weare being suc~~ssful. 

STANO FUNDING 

This chart illustrates the STANO funding picture, fiscal year 1967 
through fiscal year 1971. In the 2 fiscal years of the STANO program; 
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lQ70-'n,wehav~been,l}ble tofQCU~ on the rrqpleJnS and drive down 
o~r,ov~~I!e~l?en~Lt*esw"~en,o~ ~ql'ifllp\llg0)l either our support of 
the effort III Vietnam Qr the prollllse of the fut11re. ' 

.+ ~oul~poit).to\lt tb,at the fi~,¥,~~"i'l p;ar¢iithese~ a~e t,hose relat~d 
tl',Atmy s\lP~,?rtq£ th~ PO~Gpr'Lgra!!}!\!ld~!\vea4'e~dy' ~een diS­
cussed by MalorGener,al Pea!)e. They were Included III hill figures 
a.lld,t1l'l~, slJ,@uld,'nptPe ~daild tohi{ figUres to cieterip.ine, the totllil iJOD <0'st Of STANO. ." .', ',' ',' '.' ",' ,.' ',.' . ,.' 

W;nM,,,e::ve'1",e,<lone,i}lthisS1'A,~\)' effort? ,.', " ";' ,.',. " .• , " , 
4,f/l,,\>ur, s,\l~porBp,njle s,t~.,~6;Ol:.~, we, hav<\d,eve'~ped a ne'ffocus on 

;$,\~~/;~t,t"j~~~quip~ent '1"as n~;Y" Qohc~rts,p£ eillployrnent did 
R~~,,~1<I~t: ~n!,l: QU~tolU1:>!\td~v~'?I~rni~h ~SB~Qrl~ hl!,Jl; li~d:t0xn:od\lce 
R~,!,,:~~Xi~~,t? ~IIBI,,* h~:wtli~se}terns.l1re u$ed ,/l:'1di to' tel\c~i,both' the 
so1i;lier ana the commander now and when tQ'\lse'theS"a'evIGeS; " . 
i, ~t.J;9rt i~}I~clj.H~~,·1\~,,)1l)d.. MnWsiG, ~flI;'v,~~~.~d~\5?ls, 'w~ h~ve 

ileveloped new courses of mstructlonfbr the ·techh1clatt III how specific 
pieces of hardware, the n,e)l'isJ'~or~, il,'re installed. In. our officer 
course at the branch schools 'VB hl1ve 'f!loused on plannlll~ and the 
t,el1Jici.<i,ues j.0X;i~mpl,0},li\\eItt ,~Il\h tQid~v;elpp. ;1l.n,II\1cierstanjllllg. of, the 
ll!i\~~~'l\\;l')~JIl~i ts, 9.~ i llhesed1e)" $'J'1\l\:lQ ns~eJP.s~.ll~111,41\1g it~~ un. 
attenued grQun senors., . 

We have launched a major analytical.effort in OUi' Combat De­
velopments Commal.'d to develop the tracie()ffs ,,:e need to fUllY.llssess 
the Impact of these, new . systems and to 'idEiternune O\lr' be8t mixes o£ 'ii' 

. equipment. We recognized ·that we milst be discriininating. In an 
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era of complex technology, when scientific breakthroughs are frequent, 
we know we must focus on a good R. & D. program. 

We have made some false starts-but we have been most fortu­
nate-by design-to have restricted most of these errors to the de­
velopment phase. We are flying before we buy. 

oJ~~~~l;s~~~r:!;::~!t~~:~· :~rvl7;t!n~~~:~~ .. ~~\S~~~, 
velopi)lilliM.()omllland/ .'. which. is ,dev:elop~$ .. 't~~nc~p~, foro~ 
future1lSeoHhese'deVlces. For this reason:, IW01ildlik8 to·defer, dis.: " 
cussion of these two areas to Lt. Gen. John Norton, commanding 
general of the Combat Developments Command and former deputy 
director of PROJECT MASSTER. . . 

Thank you, gentlemen/ for yourpatience. . 
Senator CANNON. I think we will go ahead with General Norton 

now. before we ask questions. 

STATEMENT OF LT. GEN. lOIIN NORTON, COMMANIlING GENERAL, 
U.S. ARMY COMBAT DEVELOPMENTS COMMAND 

General NORTON. Mr. Chairman, g~ntlemen: General Fulton has 
outlined for you the overall Army STANO program' how it is organized 
and what it is attempting to accomplish. " . 

I would like to expand on some of the deto.ils of this :program­
specifically--.-how we ~e testing, proposed items of eqUlpment at 
PROJECT MASSTER; how the aoceptedSTANO items are working 
in Vietnam operationsjand.wliat the fUture of STANO equipment and 
capabilities will be within the overall land combat system. 

PROJECT MASSTER 

PROJECT MASSTER came a.bout as the result of the Army's need 
to digest and exploit the rapid explosion in, sensor technology that came 
abou.t ,i.n .. the late 1960's. More specifically,. MAS.S Tlj)R was organiz. ed 
to provide. the Army with an expanded and acce~ated capability 
to evaluate from thesoldier'spoint of view the merits and weaknesses 
of proposed' hardware. MASST,:mR IIlso determines .If the combat 
developer's concepts for using the' hardware are best matched to the 
capabilities of the hardware and the. needs of the field units. . 

PROJECT MASSTFR was actIvated at Fort Hood, Tex., on 
October,'! oOast year. The term "MASSTER'~ is an acronym which 
.tands for MobileMmy Sen,sor System.s Test', Evaln(l~ion,ana ~e\je'l". 
A . soldier at Fort Hood th()ught"II' lI!ol'e deSCI!ptIve me.anmg fpr 
MASSTER was, and 1 quote, "Making Amencan ].Soldlers Safer 
Through Electronic Recolllll\iesance." :ijistb,op.ghtsceEtllJnIyreflected 
the, basic .objeotives for ··the initia). MASSTERtest p~ogram. 
MASSTER cond\lctsfield tests of STANOlllateIiel, conce.pts/ tactics, 
techniques, logisti,cs, .and training. Again.l. the overall obJeotlve.is to 
assist tile' Arrily,iJi. the. effective and emcientdevelopment of im­
proved capabilities for our forces in'the field. ,. 

MASSTER conducts three types of field tests-(1) materiel field 
tests, (2) materiel systems field tests, and (3) systems field tests. 
Materiel tests look at basic hardware capabilities. Materiel/systems 

83-840 0 - 71 - 14 
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tests look at the hardware and the basic combat element that will use 
the hardware or, in other words, the hardware/soldier interface. SY's­
tems field tests look at the performance of new capabilities in larger 
combat units, that is, the battalion and higher echelons. 

• DETERMINE MILITARY POTENTIAL 

• DERIVE INFORMATION ON WHICH TO BASE DECISIONS 
TO ACCElERATE OR TERMINATE PROJECT 

• DETERMINE CHANGES IN MATERIEL CONFIGURATION· 

• DETERMINE TECHNIQUES OF EMPLOYMENT 

• ESTIMATE IMPACT OF NEW MATERiEl ON 
ORGANIZATION, TRAINING AND LOGISTICS 

In materiel tests, candidate items in various stages of development 
are sent to MASSTER for a field examination. Materiel items are 
examined in the fine areas indicated. In the final analysis MASSTER 
must determine if the proposed item is ready for use by the soldier. 
If not, does it have to go back for modification or is the idea or technical 
approach set aside in favor of a better approach? By testing this 
way early in the cycle, we prevent some items from going into pro­
duction and undesirable features of other items from getting mto 
production models. This can eliminate costly and time-consuming 
retrofits. 

14 TESTS COMPLETED 

To date, MASSTER has completed 14 tests of major STANO 
materiel items. Some of the items were passed, some were rejected, 
some were sent back for further engineering, and some were sent back 
for basic research. 

For example: (1) MASSTER looked at night vision goggles for the 
individual "oldier and found that the present equipment fell far short 
of requirements. MASSTER recommended termination of the CUlrent 
development and the return of the project to basic research. 

(2) In another case, when a stabilized night sight for helicopters 
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i 

• SENSOR SYSTEMS 5 

,. NIGHT VISION DEVICES 6 

~ 
, ,-

'j . AIRBORNE SYSTEMS 2 

t~. RADARS 1 

TOTAL 14 
and tanks was examined, it was quickly determined that the mainte­
nance burdens and cost of the sight far outweighed its marginal utility 
for night operations, MASSTER, therefore, recommended termination 
of this development. 

(3) MASSTER also examined a radar developed by the Army Land 
Warfare Lab. MASSTER put the radar through its paces and recom­
mended that it be deployed to Vietnam after some "soldier proofing" 
modifications. MASSTER also looked into the Combat Developments 
Command proposed concepts for employment of the radar and sug­
gested several changes that enabled the operators to more effectively 
employ the radar. 

The second type of test is the materiel/systems test which is used 
to examine the operation of the hardware in the basic combat organ­
ization, that is, a squad, forward observer party, tank crew or gunship 
team, This type of test combines the features of the materiel test just 
discussed and the systems field tests where the basic combat organiza­
tions are evaluated as part of a larger combat organization. Systems 
field tests involve battalion and larger size forces which are trained 
and evaluated on their employment of the new combat systems 
against various types of threat. We have five basic areas that we 
examine during the conduct of systems tests, as shown, To date, 
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.;. SYSTEMS FiElD TEST 

• EXPERIMENT WITH NEW CONCEPTS, AND MATERIEL 

• ASSESS COMBAT EFFECTIVENESS [BENEFITS VS BURDENS) 

• DETERMINE GAPS OR DUPLICATIONS IN LAND LAND 
COMBAT SYSTEM 

, 
• VALIDATE DOCTRINE, ORGANIZATION, TRAINING AND 

SUPPORT CONCEPTS 

• DETERMINE TECHNIQUES OF EMPLOYMENT 

MASSTER has completed three systems tests centered around the 
battalion STANO system with some evaluation of the brigade and 
division STANO systems. 

MASSTER uses all three types of tests to sequentially examine new 
combat systems. To date, we have looked at a number of materiel 

PPS-14 TEST 
PSID-~I--~ 

AD SID 1I1---J~~;': 

MANYSID 

~--I---!:MASSTER III 

III / 

MASSTER II. 

I 
SNS COBRA ---1--~ 

INFANT 
MASSTER I 

MATERIEL MATERIEL/SYSTEMS SYSTEMS 
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items shown on the left; then we examined the items in their basic 
organizations as indicated in the center and finally, we evaluated the 
new systems operating as part of a large organization. 

In the upper lefthand corner under materiel test you see three 
small hand-held sensors based on three different types of technology, 
the infrared and the radar and the seismic intrusion technology. After 
these have been individually running out we bring them together in a 
fairly small sample but sufficient to test their value as part of a com-
pany combat system. . 

In the next grouping ;you see all of the seismic intrusion detectors 
that were available in this time frame, and they are either used on the 
ground mode or air delivered mode, and after testing these individually 
we brought them together in what we call the phase III test, which is 
really a DCPG total system called the Bass III test. 

In the lower lefthand corner you see the two airborne systems, 
the COBRA, and the INFANT. As these are tested individually we 
gather data. At Fort Hood this month we are running a materiel 
systems test of the airborne systems. We proceed beyond the middle 
frame here, and we then see a logical progression where in battalion, 
brigade and division structure we test all of these candidates that 
succeed earlier. MASSTER I and II are completed. MASSTER III 
will take place next spring. 

A new system may easily pass the first two tests but fail in the 
third test because it can't be integrated into the overall ground 
combat force without an adverse impact on other critical systems. 

FOUR BASIC CHARACTERISTICS 

MASSTER tests have four basic characteristics that distinguish them 
from other testing and experimentation currently employed by the 
Army to develop and refine materiel and combat systems. 

* SHORT TIME FRAME 

* SIMPLE INSTRUMENTATION 

* MINIMUM ESSENTIAL DATA 

* MILITARY JUD.GMENT 
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MASSTER tests can be, and have been, rapidly carried through to 
completion. OnlyI' minimum of time is needed from start to finish 
because we use simple instrumentation and we collect only the mini­
mum essential data necessary to reach a decision. Analyses of proposed 
hardware and concepts are performed by experienced combat ollicers, 
and these ollicers know a lemon when they see one and quickly speak 

. out to insure that the deficient items and concepts are rejected and 
good ideas are accepted. 

E:NVIRONMENT IS' REALISTIC 

Our environment at MASSTER is realistic. As you can see from this 
picture (in subcommittee files) our fire base at Fort Hood could easily 
pass for a fire base in Vietnam. We believe that realism increases the 
credibility of our findings. This, then,makes the chance that field 
soldiers and commanders will have problems with new systems less 
likely. 

MASSTER AND VIETNAM 

Let me expand on the Vietnam interplay .with MASSTER. This may 
be of interest because I believe MASSTER, working with the combat 
and materiel developers, has been successful in providing our combat 
forces in Vietnam with tested doctrine, materiel, .and orgl'nizations. 
This, in turn, has made a positive improvement in our overall combat 
operations. We. believe that the gap created by the rapid deployment of 
new STANO hardware to the combat zone, without adequate concepts 
of employment, logistics and training packages, has largely been 
closed. New items of equipment are now deployed with fully tested 
implementing support packages which include handbooks for the oper­
ators, maintainers, support and planning personnel. Imight note that 
some of the handbooks for the operators have been printed in.a pocket­
book size on waterproof paper so that they would not deteriorate while 
operating in the damp environment of Vietnam ... 

The developmental I>rocessdoes notst.\):p once,new·combat systems 
deploy with operational forces. The matenal·developers keep constant 
track on equipment performance. Both MASS'l'ER and the Combat 
Developments Command record and analyze the performance of 
STANO combat systems in the field to isolate weaknesses which can be 
corrected in later systems. MASSTER recently analyzed Unattended 
Ground Sensor operations in Vietnam and consolidated the results 
into an employment SOP for use by our forces in Vietnam. The 
Combat Developments Commands analyzes lessons learned on all 
combat systems operating in Vietnam and provides information on 
identified weaknesses to the developers, be they hardware men, 
. scientists, conceptualists, trainers or logisticians. 

COMMANDERS IN VIETNAM ENDORSE GREATER USE OF SENSORS 

In September, General Westmoreland asked me to visit all units in 
Vietnam.to get a first-hand feeUo~ how well thesanew STANO devices 
have been working and to get an i(J:ea ·of the commanders reactions to 
their use. I found that over 80 percent of the Vietnam commanders 
endorsed the use and expansion of UOS for ~oth United States and 
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ARVN forces. They indicated that UGS have a great potential for 
covering critical routes and pockets on the battlefield. For example, I 
met an officer who had fought in my division in Vietnam during 1966 
when he had very few STANO devices and who, in his second tour 
W8>l putting the capabilities of the new STANO equipment to good 
use. In one critical action,'he had been alerted by various ground 
sensors to the presence of an NV A battalion which had slipped across 
the Cambodian border. He W8>l ready for the enemy when they 
attacked. The attack soon became a defeat for the enemy and they 
began to withdraw. The officer had retained a reserve of certain un­
attended sensors for iust such a situation. 

ENEMY ATTACK TURNED INTO A ROUT 

A helicopterW8>l dispatched to drop the sensors on the possible 
withdrawal routes. Indication of the direction of withdrawal was 
picked up so that followup action could be initiated to aggressively 
pursue the enemy. As a consequence, an enemy attack that could 
have been a costly surprise several years ago was turned into a rout 
for the enemy . The use of the'sensors to follow the enemy out of the 
area enabled' 'our forlle to ketl)l pressure tin the enemy by detecting 
and spoiling his. every move as he sought to ,break contact. Many 
e:camples could be cited. Patrolling, for instance, has been greatly 
aIded by the employment of unattended ground sensors and other 
STANO devices, expecially in the conduct of an ambush.' , 

CONSERVES AMERICAN FIGHTING MAN 

Patrols in Vietnam are now monitoring probable avenues of ap­
I>roach into and at the ambush sight without physical presence. 
Remotely fired munitions or firepower are used to defeat the enemy 
with minimal or no physical contact thus conserving our most impor­
t~ntass~tJ the American fighting man.' Previo,us testimony has pro-
VIded ,eVIaence on the use of sensors' for patro1ling. ' 

PROGRESS BY THE ARVN 

I was most pleased to see the progress that the ARVN are making 
in the use of unattended ground sensors. Their soldiers have adapted 
well to the electronic devices and their commanders are employing 
them in a skillful, imaginative manner. General Wright's discussion 
earlier gave you some of his experiences working with ARVN in this 
area. 

SENSORS HAVE LARGELY FILLED THE' GAP 

Now',:[ would like to pass on my views onwhereSTANQ and the 
related inte1fuzence and control systems, are going. There is no dpubt 
in my Il).jnd tIiat unattended ground sensors, have, already filled much 
of the gl'lpin, the surveillance and tll-rgetacquisition,role. Until a few 
years, ago:, .acquisition systems simply ,didA(t see around hills ,or. into 
the forests and jungle 011 a round-the-olock, Il-ll-weather ,basis. The 
voids and gaps created by this deficiency were freely used by the 
enemy to deploy and redeploy his forces in order to gam surprise and 
a favorable\advantage over our forces. 




