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THE GENERAL BOARD
UNITED STATES FORCES, EUROPEAN THEATER

TACTICAL EMPLOYMENT QF ;NTIATRCRAFT ARTILLERY UNITS,
INCLUDING DEFENSE AGAINST PILOTLESS AIRCRAFT (V-1)

PART ONE
INTRODUCTION.

1. Purpose. World War II has provided extensive tests of the ef-
fectiveness of existing Wer Department doctrine in the tactical employ-
ment of entiaircraft artillery units, The purpoese of this study is to
examine the tactics used in the handling of antiaircraft artillery units
in the recent conflict and to make recomnendations for such changes in
or additions to War Department policy as appear to be indicated.

2, Scope. The scope of the study will be limited to antiair-
eraft activities in the Eurecpean Theater commencing with the OVERLORD
appreciation (August 1943) and ending nn V-E Day.

3., Changes Will be Recommended on certain policies which at pre-
sant;

a. Establish certain normal scales for the allocation of anti-
aircraft artillery units to armies, corps and divisions and indicate
that additional allocations will be made as needed for theaters of oper-
ation.

b. Include searchlights among the weapons of antiaircraft
artillery.

c. Have established a doctrine for the tactics and technique
of autamatic weapons based on the 37mm and 40mm guns, including a brief
coverage of ground support missions,

d, Make no provision for lending men-portable barrage balloons
or man~pertable antiaircraft artillery fire units from light assault
boats in amphibious opsrations.

e, Prescribe procedures for warning friendly forces of the
approach of hoastile aircraft,

f. DBriefly outline metheds of defense against flying bombs,

L. Major Changes in or Deviations From War Department Policy Which
Took Place in the European Theater,

a, Scales of antiaircraft artillery sllotted to armies and
corps exceeded the scales given in pertinent field manuals.

b. In the Normandy invasion & provisiecnal antiaircraft artil-
lery machine gun battalion was organized, employing light, man—portable
mounts capable of being put ashore by hand. This expediency afforded
earlier protection to infantry assault units on the beach than would have
been possible by employing only self-propelled or towed automatic weapons
as contemplated in paragraph 64e, Fleld Manual 44-2, December 19i4.
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c. In the same operation and for the same renson as given
above, a technique was developed by improvising man-portable equipment
such that barrage balloons could be "walked!" ashore with assault waves,
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THE GENERAL BOARD
UNITED STATES FORCEG, EUROPEAN THEATER

TACTICAL EMPLOYMENT (F ANTIATRCRAFT ARTILLERY UNITS,
INCLUDING DEFENSE AGAINST PILCTLESS SIRCRAFT (V.l)

PART THIO
"o

NA.RRATIVE REPORT OF COMMITTEE STUDY

CHAPTER 1
ALIOCATION OF ANTIAIRCRAFT ARTIILEHY UNITS

SECTION 1

PLANS FOR IMPLOYMENT OF ANTTAIRCRaFT ARTIIIERY

He - tione The structure of the
command of antiaircraft artillery in the European Theater is discussed
in detail in the Furopesn Theater General Board study on Command, Staff
amd Administration of antisircraft Artillery Unite, Hovever, to under-
stand the plms made faor allocations, a kncvledge of this siructure is
required, It is. swwmarized in this section.

6. Initial Plan, On 29 July 1943 the following plan was approved
by the Theater Commenders

'41) AA units not schedulsd for assignment as organic A4 artile-
lery with irmy, Corps, and Division will be assigned to the
theater and placed under the command of the Chief of the AL
Bection, ET0US4, and atteached for administration and supply to
appropriate adminigtrative units."

7. Qversess Operation Plan. In August 193 the plans for overseas

operations were initially the same as those desoribed above:

¥a, Present plens provide for an JAA operational headquerters
which will ccome under the big operational headquarters whether
it is a group of armies, a GHQ, or the ETO. The other head-
quarters will be provided with a small dA staff for staff
functions onlye

b5, The AA unita vwhich will e used in the AA defense of ports,
lines of communications, installations, airdrcmes, and other
rear area installations will be under the commard of the Ad
officer of the operaticnal headquarters ard in this paper will
be referred to as theater .\ troops.

"c. The general scheme of operations is that arganic 44 artile-

1 P48 Bibliogrephy Par 1



lery of the armies will be used in providing .i protection for
the landing beaches, as occupation of these beaches is expected
ta be very temporary. Should the beaches be occupied for a
protracted time, theater .l troops will take over from Jrmy i
troops and provide the defense until use of the beach is dis-
continued. On securing ports, eirdrcmes, etc, theater i
troops will be immediately provided for the .i defense,

"de 41l theater Ai troops really form an area defense under
one comuarder., In cooperation with the air Force Commander,
flying rules will be laid down for gun defended areas and
provisions mede for the operational conirol by the proper air
compander in various localities end provisions made for the
early warning of As units by the aircraft warning service oper-
ated by the air Force.tl

B8e Modification of Plan., 3efore D-Day, as & result of various
studies, the plan was modified to the folloving extent:

"ae TFirst Lrmy is responsible for planning for the initiel
phase up to approximately D plus 20, First .amy vill be re~
sponsible for the « . defense of all installations, .rmy, ir,
and Com 2 in the First amy areas First iemy will provide

the 1lift for necessary 44 troops far this operation. Units
for the defense of ports, Com Z installetions, and airdromes
installed by the First .rmy will be attached to the First Jrmy.

"b. Vhen the army rear area boundery is established, the amy
retains responsibility far the . defense of its oin aresa only,.
The defense of air installations in rear of the army boundary
uill be delegated to the Ninth Jir Force and the Ju units de-
fending the installations will be detached from the First .omy
and attached to the Ninth .iiyr Forces

"co In the case of Com Z installations, such as ports and de-
pots, responsibility of their defsnsc will be delegated to an
ai defenge commender under the army yroup. Units defending
the installationsg vill be detached from the ammy ard ajtached
to the 4 Defense Commend. Until the First .armwy Group® takes
over the american area, the A\ defense commander will function
under the 2lst axmy Groupe

*4, WVhen the US Cosmunications Zone is established under the
Comnanding General, Com 2, the AA defense coumender will bhe
assigned to the Com % together with all attached troops and
the responsibility for the defense of the Com % installations
will be vested in the Commnanding General, Com 2, through the
Theater Ak Officer,¥3

This basis of planning was in accordance vith Supreme Headquarters
Allied Expeditionary Forces doctrine 4

9. Chenmge in Rear Ares Respongibilities. Early in August 194k

responsibility for antimircraft defense in- the communications zone was
removed from the ares commander and placed vith the Air Defense Command.5

P 48 Bibliogrephy Par 2
This designation was later changed to 12th Ammy Group
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SECTICN 2

PLANNED ALLOGATIONS
10, Method of Fstablishing Theater Beouirements. The general

method for-determining the overall theater requirements was as follovws:

2. Adequate scales for field farces and typical rear area
installations were determined by a joint planning board.

be Composition of the field forces vas determined and number
of rear area installations estimated,

¢e The total antieircraft artillery requisitioned by the
theater was the sum of the reguirements for the field forces and the
rear arec missions,

11. Scales of Defense for Typical Installations.

8, Scales for allocation to the field forces, airdromes,
supply installations, beaches, end ports, werec determined initially by
the combined comianders' planning staff (joint planning board). These
plans were based on British organizations, and tihe initial estimaie of
total dmericen requirc<ments ‘las according to this same scale, end then
sl justed to dmerican organization.

b, Before requisitions for American antiaircraft artillery
uni ts vers sutmitted to the Var Department, thesc scales were altered to
the following:?

90mm  4Omm jGom 50 Cal 50 Cal Search- Barrage
(towed) (SB) {SP) lights Ralloons

Ipfantry Division 32 32
ed Divis 32 32

Infantry Corps 16 N 80
armored Corps [ : [0
Auy L8 160 32 208 32
CHQ Reserve (For use 6L 6l

vith TDs apd Armd

Carps)
Airdrgne (opo larse) 16 32 60 12
airdrome (normal) 8 16 30 [
Beach (approximately 8 16 30 6
__2900 vards lonm)
Port (one major) bl Ay 164 36 134
Supplv Installation 8 32 %)
1 P 48 Bibliography Par 6 and 7
2 P 48 Bibliography Par 8
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12. Phases of Operstion. In determining antiaircraft artillery
requirements, two phases vere considered. The first plans detemmined
units whose presence was reqiuired in the Eurcpean Theater before D-Day;
the second phase, requirements frum D-Day to D-plus-2}0.

13, Phage I Regu;rgenﬁ .

a, Antiaircraft requirements for Phase I vere based on furnish-
ing protection for the folloving:

(1) Overseas operations,
(a) TField forces to consist uf one general headsuarters,
tvo armies, four infentry corps, ti.o armored corps,’
12 infentry divisions, five armored divisions, one
airborne division.
(b) Three beaches.
(e¢) 20 airdrcmes,
(&) oOne port.
(e) 3ix supply depot arcas.
(2) 4ir depots and airdromes in the United Kingdom.
(a) 38ix air depots.
(b) 16 airdromes.

bs To accomplish these missions, antiaireraft artillery re-~
quirements verc established as follows:

(1) Seven brigade headquarters and hesdquarters batteries,
(2) 26 group headquarters end headquarters batteries,

(3) 30 gun battalions (mobile).

(4) 43 eutamatic weapons battalions (mcbile)s

(5) 25 sutamatic weapens battalions (self-propelled).

(6) Five searchlight battelions,

(7) Tive barrage balloon battalions (very low altitude).t

lj, Phase II Requiremsnts:

a. Antisircraft artillery requirements far the second phase
(D-Day to D-plus-240) were bascd on furnishing protecction for the folloi-
ings

(1) iarnmy group headquarters with three armored divisions
and one airborne division (reserve).

(2) Three field srmies eaclh having three infantry corps

1 P ;8 Biblicgraphy Par 9
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(three infantry divisions oach), ono amored corps
(two armared divisions each), and army reserve (one
infantry divisicn end one amored division).

(3) Four mejor and eight minor ports,

(4) 47 supply depots, 32 class IIT cumps, 10 ¢lass V in-
stallations, 44 temk farms, 65 airdrames, and B0
daily trains.l

be These missions imcluded thoss previously considerszd in
Phese 1. Total entiaircreft artillery requisitioned to accomplish these
missions was as follows:

(1) 17 brigade headquarters and headquarters batteries.

(2) 58 group headquarters and headquarters battaries.

(3) 77 gun bvattalions (mobile),

(4) 95 =mutomatic weapons battalioms (mobile).

{5) 5k sutomatic weapons battalions (self-propelled).

(6) 15 searchlight bettalions,

(7) Eight barrage balloon battalions (very low altitude),

(8) Tuo balloon growp headquarters and headquarters bat-
teries, 1

15, Var Department Actjon on Phase I Requisition.

as Var Depertment made the following changes in t)}e Phase T
requiranents vhich were acceptable to the BEuropean Theator:”

(1) Thres seui-mobile gun batialions substituted for three
mobile gun battalions.

(2) Seven semi-mobile automatic weapons battalions sub-
stituted for seven mobile autometic weapons battalions.

b. War Department reduced tho number of very low altitude bar-
rege balloon battalioms from five, which were reguisitioned, to one.
This reduction was not considersd acceptable by the Theater Antiaircraft
Artillery Officer.

16, EE__I)WMM&L—E_&LJS_&_M

a, Antiaireraft ertillery troops requisiiioned for Phase I1
vere reduced by the War Department as follows 2

Deleted : Substi tuted
Two brigade headquarters and heedquarters batteries None
12 group headquarters and headquarters batteries None

1 P 48 Bibliography Par 9
2 P 48 Bibvliography Par 10
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Deleted Substituted

19 gun battalions (mobile) None
19 autcmatic weapons battalions (mobile) Five automatic weapons
) batialions (self-propelled)
Two searchlight battalions None
Three barrage balloon battalions (very low eltitude) None
Two barrage balloon group headquarters and
hesdguarters batteriss None

be The troop bagis, as revised, reduced the antiaircraft
artillery troops planned for ths Buropean Theater at the end of D-plus-
240 by some 30,000, In discussion of this basis, the Theater Antiair-
craft Officer stated:

YTha present trocp basis provides & lovier scales of AAA
than is desirable, ut it is acceptable in view of the

revised air appreciation excepting that the number of
barrage balloons should not be below foure*

17 BRevision in Plan.

a; After the Phase II requireaents had been computed‘, baged
on the missions listed in paragraph 14 above, additional ground force
units were scheduled far the theatar as followst

(1) One army headc-arters.
(2) 'Two corps hesdquarters.
(3) Two armored divisionsa
{(44) One 2rvorne division,
b, In view of the additiomal ground force requirements and

the reduction in antiaircouli troops To be provided, it vas planned to
reduce the scale of detloerss of ports and airdromes.

18. Beduction in Zeale Lo Tueld Foxcns.

a. In view of ihe coitical mwupovrer shortage in the United
States, the need for avgnesbulion of cther wrms and the reduced capabili-
ties of the German Air Inrses, the amcwit of antiavrcraft artillery in-
itially alloeated to tho Mucopsen Theater vas congidscably reduced. On
10 September 1S44 the fuliucwing scales of antiaireraft ertillery for field
forces were establishedsl

Divigion

(1) Oue ens watic Weapons battalion (mobile or self-
peopslled so

Locs
(1) One group headcuarters and headquarters battery.
(2) One gun battalion {mobile).

(3) One autometic weapons battalion (mobile),

1 P 48 Bibliography Par 11
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Ay ,

(1) One brigede headquarters and headquerters battery.

(2) Tac group headquarters and headquarters batteries,

(3) Two gun battalions (mobile),

(4) Four automatic weapons battalions (mobile),

bs The antiajrcraft artillery to be allocated to field forces

on the above scale was for four armies (First, Third, Ninth end Fifteemth),
12 corps, 38 infantry divisions, and 15 armored divisions,

19 Bedugtion in Scale for Ajr and Sexvice Force Insiallationa,
Allocatioms of units for -protection of installations in rear of army areas
were reduced to the followingil

a, Six brigade heedquarters and headquerters batteries,
be 12 group headquarters and headquarters batteries,
¢c. Seven gun battalions (mobile)s
d, 12 gun bsttalions (semi-mobile),
e, Three subtomatic wenpons bettalions (mobile),
f« 18 autamatic weapons battalions (semi-mobile).
3o Fowr searchlight battalions.
SECTION 3

ALLOCATIONS ACTUALLY MAD

20. Theater,

a» Units actually in the European Theater on 15 October 1944
and 1 My L1945 are shown in Appendix I, A total of approximately 112,000
antiaircraft artillery troops arrived in the Puropean Theetsr from the
United States by the end of the war as compered with approximately 160,000
initially allotted.
be In August 194l the 6th Army Group Lrought to the Buropean
Theater of Operations, United States army, the following antiaircraft
artillery units:
(1) Four brigade headquarters end headquarters batteries.
‘ (2) 12 proup headguarters and headquarters batteries,
(3) Seven gun bettaliohs (mobile),
(4) Nine gun battalions (semi-mobile),
(5) 11 autcmatic weapons battalions (mobile)s

(6) Tour sutanatic weapons battalions (semi-mobile),

1 P48 Bibliography Par Ll
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(7) Three autmmetic weapons battalions (self -propelled).
(8) Two searchlight battalicns.

0f these, six groupd, seven gun battalions (semi-mobile), two automatic
weapons battalions (semi-mobile), and one searchlight battalion vere
scheduled foar deactivetion early in 1945. The remaining units were &i-
vided between the Air Defense Command and 6th Amy Group, mmintnining
essentially the same scale for the field forces as was provided for 12th
Army Groupe

2l. Var Department Doctrine on Allocations 4o Theater.

as War Department doctrine on allocations of antiaireraft
artillery units to theaters is brief and general, Paragraph 27 of
Field Manual L-100, June 1943, states:

fFor farces assigned to overseas possessions, bases,
defense commands, theaters of operaticn, and zones
of the interior, A48 units are provided as required
by the missions of the forces."

This doctrine was folloved in determining requirements for the European
Theater; that is, the mission to be accamplished wes determined and
adeguate defense scale for each mission estyablished, and total alloce
ations requested were the sum of these requirementa,.

te It is impossible to foresee every antiaircraft artillery
mission in planning an operatione In this operation scme units did not
perform missions as planned. For example, the requirements for the de-
fense of Antwerp against pilotless aircrarft could not be foreseen during
the planning stages, and although plans provided for gun defense of air-
fields, guns were very rarely uwsed far that purpose,

ca VWhile no great difficulty resulted fram the failure of mis-

siona to materialize ag planned, it is believed & more definite planning
guide is needed. At the present time the division is the basic unit for
large scale plennings The nuaber of supply installations, poris, trains,

airdromes, et cotera, will, in general, dspend upon the number of diviszions
" employed. Activations am allocations of antiaircraft artillery units
for use in a theater could, therefore, be detecrmired by using the division
as a yardatickes

22, Fjeld Farges. The scale of allocation initially planned for
the field forces was mainteined. OJince additional antiaircraft artil-
lery units vere received with 6th iLrmy Group, and since Fifteenth
United States Army did not receive its allocated antiaireraft ertil-
lery, it was not necessary to affect the reduced scales described in
paragreph 18, Final attachwents of units to the fisld forces is shovn
in Appendix I,

23, Wfar Denartment Do i igld .

a. Concerning allocations to field forces, Chapter 2 of
Field Manual 4~100, June 1943, statess

“One automatic weapons battalion is the usual allot.
ment to each division » s+ « «Ivi0 2automatic weapons
battalions are the usual allotment of AAA t0 the
corps, as gun protection is normally not necessary,.
Where, due to its mission, gun protection is needed,
one or more gun battalions are attached « o « o 4

0 -
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normal asttachment of AAA to an army might be one
AA brigede of %o Ah groups, with a total of three
gun battalions, tlree automabic v.eapons battalions,
and two searchlight battalions",

be These gcales were excesded in allocation of antiaircraft
artillery units to the field forces in the European Theater.

2. Aiy and Service Force Units. The chief reduction in alloca-
tiops vwithin the Xuropean Theater was made in units earmarked for air
and service forces, Near the end of the war, about 37,000 antiaircraft
troops were assigned tc missions iu rear of the armies as compared with
some 125,000 initially plaunsd. Final assignment of units to the IX
4ir Defense Command is shovn in Appendix I.

25+ No Scales for Defense of Rear Areas are established ia present
Har Department doctrine, These areas include, in addition to air and’

service force installations, shipping, ports, cities, and lines of
coamunication.

SECTION J
SUFFICIENCY OF ANTTATRCRAFT ARTILLERY

26, Sufficiency of Allocations to Fuxovean Theater. In deter-
mining the sufficiency of antiaircraft artillery allocated to the Euro-
pean Theater, consideration is given to the folloving factorst

as Ezperience in the North African and other theaters.
b. 4ir situationa

cs, Damage inflicted by enemy sir effart.

27. Comparison With the North African Theater. In the Buropean

Theater on D-Day tke ratio of entiaircraft artillery troops was 4,800
per division. On VE-Day the acale vias considerably lovwer. At that

time, for & total of 6l divisians (42 infantry, 15 armored and four
airborne) there were opproximetely 132,000 antimireraft ertillery troops,
or epproximately 2,200 per division, Scales were congiderably higher

in the North African Theater. At the end of siey 1943, the ratio there
was approximately 6,500 antiajircraft artillery troops per division.,}

For the invasion of Jouthern France, antiaircraft artillery troops

were provided on the scale of about 9,300 per division,

28. Air Situstion.

a, The light scale of antiaircraft artillery employed in the
Burvpean Theater can be justified only by consideration of the air site
uations The OVEZRLORD Appreciation, assuming no changes in enemy air
strength and disposition between 1 June 1943 end D-Day, indicated that
the enemy would have a strength on the western front of 1,740 planes of
all types. These plenes were dispersed from Norisy to the Spanish border.
Against this strength, it was estimated that the United States Ar
Forces md the Royal Air Force (British) would have 11,377 planes,

1 P48 Bibliography Par 13.
2 P49 Bibliography Par 1.
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bs  The OVIRLGRD Appreciation estimated that the type and num-
ber of sorties which could be acemplished to oppose the invasion on
D.Day were as followas
Sorties on DeDey

Typa of Aircpaft Number pey airplane Total Sorties
Long renge Eémbars 120 1% ‘ ‘ 180
Bombex reconnaissances 10 1% 45
Single-engine fighters 425 I 1700
Tighter bombers 66 b 260,
Tein~angine fighters 0 2 . a
Arry cooperation ol o2 28

Totals ‘ .(;,55 2217

An edditlonal 75 single engine fighters wero considered ag pogsible
reinforeanents on Deplus-ons .-

¢s  Later alr sppreciations indicated that 1,350 enemy aix-
craft, conslating of 550 long range hombers, 70 fighter bombers, 220
twin-ongine fighters, and 110 reconnalssance aireralt would be available
to the onemy on D-Day with a possible reinforcement of 200 singl s-engine
Mpohtears and 100 twinwenpine fighters by Deplug-one. Total sorbties
copgidered possible wewe 1,800 on D-Dey, falling off to 1,009 on D-plua-
aixe In totel numberg of aireraft available, the 4llles had a tremend-
ous advemtage. This adventage was reduced by our sreater digtances
from aivfields and the necesalty of providing stending patrols. Lven
consldoring thogo disadvanteges, it was expected that e would be able
to maintain cmsiderablo elr suparicrity in the daytime. Due to the
amall munber of night fighters available to our air forces, 1% vas not
expacted that the sane depgree of superlordity could be meintained at
ndght» =

29, Pompes Intlicted by Bpeny Adw Efforbe

e Tho peale of attacks expected did not materializo and our
alr superiority wag evon greatcr thon antioipated. The total numbor of
engmy sopbles in the amevican Secfar from D-Day to D-plus-six, inclugive,
vag 1743

b. Bffects of cnemy air attacks are suimarized in Bupreme
Hoadquavtors alliod dxpeddtlionary Forces Air Defonse Revievs. An exame
dlantlon of these reports indicates litile damage to vitel installationg
it fow easualtlcs as a rosult of enemy air activity in the americun
soctor, Only a small percentage of the total Allied cagualiies was due
o onemy alr actions

90, Conplugions as to Suffiejoney of snbiairexaft Allotbed to the
Duropesn Thuaters In goneral; antiaireraft-sllotted to the Hurcpean -
Thentber vog sufflclent for the operation as pleanned and executed. It
would bo extremcly dangerous, however, to caclude that such scales would
bo gufdicient vnder conditions where such a degres of alr superiority
doos nob exist. It is comsidered Luprobable thal in the initial. pluses
of anether ver gueh air suporiority will exist. Determination of adew
quate senlos for fubure 8llotments to thedbers must be based on experience
in theateors vhers tho enemy had control of the aire

1P 49 mibliography Par 1.
2 ¥ 49 Bibliography Far 15,
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CHAPTER 2

TaCTICAL FWMPLORENT ,ITH THE GHOUND FORCES

SECTION 1

NOMAL AvTIAIRCRaFT onTILLERY MISSIONS

rtment Doctring for the Tectical Employment of inbi-
agircraft Artlllerx Guns in their normal role (as smunciatud in Field

Manu')ls 4=10C, June 1943, and 4h~4, Junc 1945) has bean found to be

sound. This conclusion is rsached from a study of meny "aftcr action he-

ports” submitted by antiaircraft artillery gun battelions, and of corps 7

and aruy ficld ordorst. There wore instasces when the doctrine definsad

in the above fisld menuals was not rigidly followsd. Thiswes because

the German sir Force, as ms slready boen stated, hed been materially re-

duced in strength bafore the Normendy invasion. One noticeablc omission

in tho use of current doctrine was that the main offart in the attack of

a corps or arnmy wWas saldom plven a preponderance of anbiaircraft artillery

gun pretaction, If the Germen nir Force had been stronger, corps and

army commanders would havebeun farced to employ their antiaircreft ar-

tillory more clesely to current dec trine,

32, automatic Weapons.
a. Towed and Sclf-Propeclled Unit s,

/
(1) Doctrine in General: The dectrine as defimd in

Ficld Menusls 4-100, June 1943, md 44~2, December 1944,
for the tactical caployment of mtiaircraft artillcery
autometic weszons in th ir normal. role was proven to
be sounds  The stetumert s mde in peragraph 31 in re-
gord to non-usc of doctrinc appliss equally as well
for automatic weapons.

(2) Enemy sir Tactics., Immediately after D-Day the cnemy
started using trce-top tactics and fest speeds for day-
light ettecks by fighters and fighter-bombars. It was
sencrelly found that there was inasnfficiert timc to
omploy properly ths M~5 directar s against these low-
flying, suddsnly-appearing, high-spced targets. The
First United States nrmy discerded the d irectors be~
fare D-Day eand, leter, a musber of forward units dis-
corded the directars and cmpleoycd on~carriage sights
exclusively.

(3) Jot-Propelled .irplanas, khen the German iir Force
jut-propelled plzne became cpcrational, it becamo nece-
essary for automatic weapons battalions to move ob-
scrvation posts & greater distance than normel from
the objective.

(4) Employment with Divisions. In armics end corps there
were considerable dif rerences in the manner in which

1, P49and 50 Bibliogrephy Per 19 through 29,
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automatic wcepons battalions wero omploysd. Some di-~
visions had an antiaircraft artillery battalion at-
tached, vhile in othcrs, the battalion supported the
division and rcmeinod attached to the carps. Therc
was considerable variotion in the manner in which dif-
ferent divisions employed, their antiaircraft artillsry.
The 1st Infantry Division® had its automatic wespons
battalion on a straight attachment 2nd seldom uscd it
except in its narmel role. The 3d Infantry Division
had it s automntic weapons bettelion attached and, in
turn, attachcd three fire units (il6B's) to cach
infentry rogiment. The remainder of the battelion

was atbtached to the division artillcry. The fire
units attactod to the infentry rogiments were employed
in both the primsyy and secondery roles, The 75th
Infentry Divisiont attached its mtometic weapons bat-
tolion to the division artillery. Thc mutomatic wea-
pons battalion supporting tho 78th Infontry Divisionl
was, at times, attachcd to a comps antisircraft srtil-
lery group, and supported the division under the
opcraticnal control of the division artillery. There
was ¢ deviation from current doctrinc by most of the
sutometi ¢ weerons battalions oripinally essivncd te
the First army. &1l 32 M51's were removed from the
battalions end 16 1léB's (personnel half-tracks with
an ML5 mount) issued in licu thoreof. This action
made the batt slions partly sclf-~propelled and the
Mi6B's viore at times employad as soparate fire units.
nroa dufense by automstic weapons within the corps and
division arees was not csployod axtensively, Most of
the cntiaireraft artillery autamatic wcapons bettalions
attacled to or supporting a division, were directed

to provide antisircraft artillery protection for the
ficld artillery battalions and have the antieireraft
artillcry battcrics follow thom whorever they went.
The procedwre rcesulted in bunched-up, or scattered,
“islonds of defense" in the cops and division ereas.
This methed of capleymcnt left much of the division
arez exposed to attack. The XIX Comps smntigircraft
artillzry Officer employed o coordinsted 2rea defcnse
system?, Tho system mcont ths plecing of sutomatic
weapon symbols in each 1,000 yard or meter sguere on

a map and then, terroin pomnitting, plecing the guns
on thé ground as indicuted by the aymbols, In 211
movements, cxcept the fastest pursuit, the units
occunpying the "roar" squares, by leap-frogging over
the forward "squares" ®ipt up with the forward move-
nat md geve overzll pratection to the corps or di-~
vision arca. These tzetics provided reost for gun crews,
morc adeguete antielreraft artillay intelligence .
service and provided constent protection for the ficld
artillery no mectter how much it shifted around in the
division md corps arcas. The tactics amployed by
tho German ..ir Force, especially their jet-propelled
gircraft, appear to justify the offectivenass of the

1.
2.

P 49 Bibliography Par 19.
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"arca defonse". intiaircraft irtillery Intelligence
Report Number Scven, Third United Stntes arny, 18
September 1944, states: "This week, tho only targcts
definitely known to be attackod were ikh and Tield
artillery gun positinns with other targots being hid-
den from vicw., To date, of these targets still being
attecked, percentages are as follows:

Bridges 3
Ficld srtillery positions
intisircraft positions

Citias

Armorcd columns, considerzble",

= oo

at the present time, Field Menusls 4-100, Junc 1943,
and Li-2, December 1944, do not illustrate how coor-
dinatcd srea deofensc tactics are used.

(5} Defending Troop Uovements, During the last months of
the Eumpean campaigns, the German sir Force used its
dwindling air strongth to make sporadic raids on
troop movenunts. The doctrinc of intersporsing enti-
eircreft a2utom-tic weapens throughout an entirs col-
umni--to counteract such tactics--proved to ho effoct-
ive.

(6) Employmant in Retrosrade Movement s. The shock of the
Geman ardemnus offonsive so seriously interferad with
the conmunicat ions systems that it was difficult to
mako all withdrewoals in @ pleanned manncer. wnntizireraft
units In several instanccs were by~pnssed by the_in-
fantry and were in dircct contect with tha cnemyw =ss
the initiel shock of the breakthrough began to wane,
the entisirererft ortdllory wnits on the flaks of the
Bulre withdrew, and then were amployed nccording to
doctrinc.

(7) w~mphibicus Operations., In plemning for the Normendy
invasion the intieircraft Officer, First Unitced Statcs
army, issucd .ntieircraft Bulletin Number Two, "Doc-
trine for the anloymu'bt of intialrcraft ..rti]lk.ry in
amphibious Qpirations"<, This directive, in pcragraph
3c, devietes from curront doctrine in that it pres-
cribes thot provisional antisirerzft artillery mechine
gun betterics will be organized from existing autometic
waapons battalions and lended with the second or third
aszsault wave. .. provisicnsl antiairceraft ertillory
machino gun battzlion was organized from the 397th
antiaireralt nrtlll\,ry autocmatic weapons Battalion
(Semi-f\lobile) to provide initizl antinsiryeraft ma-
chins jun protcction of assault troops on tho Omeha
Besch., Bocauso of hovvy hostile fire fram the beach,
only dight of the 36 machine guns in the provisionsl
battslion wers suwccossfully landed and caployed.

This op.oratia was e spacicl case mde to fit a speoeial
situotion and was justifisdhd., snother unusual usago

1.
24
3.
fia
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of cutomatic vieapons wes cmployed by the remainder of
the 397th antiaiveraft artillery iutomatic Ticapons
Battalion (Semi-mobilc) plus two batterics £rom the
L8Llst intiaircraft artillery sutamatic eapons Bet-
talion (Semi-mobile) cttached. This orgenization was
assigned the mission of providing antiaircraft artil~
Yery protecticn for the artificial port "Mulberry" at
Omaha Beach and for the "Gooscberry" eanchorascs at
both Omeha ond Utah Beachss., The mission was divided
inte two phasss: First, the crossing cf the channel
end sccord, the operation of the "Phoenix" and "Goose—
beryy" units after thoy had boen sct dewn on the far
shore. The first phase consisted of: (1), mounting
onz 40 millimcter gun on eech of 37 "Phoenix" units,
a concrete beorge designed to serve es a breskwaster for
the artificial herbor 2t Omsha Beach, and menning them
for tho trip across the English Channel; and, (2),
mounting 24-40 millimcter guns en 22 cld cargo ships
and cne old battleship (3ritish), to be used as

_block ships at Omeha and Utah Beacts s, and menning
them with ancll detachmats for the trip across the
English Charnel. Two of the "Phocnix" units were
lost crossing the channel--one vas remmed by its tug
and sunk and onc was torpcdoed. The rest arrived
safely scon after D-Day and were sunk in place. Twen-—
ty-cight of them vare manned, thus providing antizir-
craft artillory protection for the harber. The
Gooseberry" units (blockships) successfully crossed
the chaanel and arrived at their destination on D-plus-
on:. They were sueccassfully sunk in placc on D-plus—
three, By D-plus-1l4 the 40 millimcter guns were
mannod by additional porsonncl from the "Hulberpy!
units. A severa storm on 20 June 1944 wrecked most
of the "Phoenix" units and the blockships. Only two
"Phosnix" units and five of the blockships at Utah
Beach could be manned aftor 24 Junc 1944. Botwsen 8
and 16 June 1944 there were 40 hostile air raids in
vhic h the antiaircraft artillery dcfenscs of the "Mul-
berry" and “Gooscburry" unit s fired on snamy planes.
Two onomy aircreft were destroyed and one probebly de-—
stroxwd in this action. kn edditional role for anti-
aireraft automatic weapons in an amphibious operation
was enocted by the units assignid to the First United
Stotes army. sll units vhose guns were deck loaded

_ roceived ordars bofore emberking for the Normendy in-
vesion, to prepere the guns for firing and supplemant

the anticireraft weapons of the ship. Many of tho guns

wero partially de-waterproofed and propored for action.

iirborne Units, No airborne enticireraft artillery bat-
teries or battalions were amployed in the European Thecter except those
antiaircraft-anti-tank battalions intogrsl with the airborne divisions.
The anticirersft znd anti-tenk bettzlion of the 82nd ~irborne Division
was cmployed as an antisirereft mechine gun bettalion during thc Normandy
invasion on Utah Beachl,

S$earchlights.

Five ‘Unitcd Statcs antisirceraft artillery searchlignt bot-
talions saw combat scrvicc in the Buropesn Theater for periods ending on

P 50 Bibliogrophy Par 30
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V-E Day, as indiccted belowsl

Battalion Period Boginning
25 19 June 1944
226 15 Septembor 1944
231 21 Scptomber 1944
353 13 Soptembor 1944
357 30 December 194k

b. ar Depertment doctrine as enuneisted in Chepter 2, Ficld
Menual 44-6, indicetes the varicus tectical rolcs in which scarchlights
may be employed. For purposcs of this study, thesc reles arc trested
under normal antiaircraft srtillery missions, grourd support missions
and seacoast missions. An analysis of omploymeant in these rolcs by per-
centages is tabulated below {fractions less than one porcent have been
disregorded):

Battal ions LVSraES
225 226 231 353 357

Normal iAs Missions . 39 12 95 42 80 49.6
Tlluminzstion Guns [¢] 0 0 0 0 Hong
of Hostile auto *pns . 6 (1o} (5) {(u2) (30) (37.4)
Lircraft for Fightor .viation 0 4] 0 0 Q_ Nene
Homing Beacons and
Illuminstion of Londing Strips (39 (2) (90) o (30) (32.2)
Ground Support Missions L1 88 1 58 W0 15,6
Battlefield Illumination %&.% %'gsg C__ (58) 515; {33.8%
Tllumination for Construction 20) (13 1 0_(25) (11,8
Scacoast Missions G_'C 1 0 (6] 0.2
Other Uscs -~ 20 0 3 0 0 L6

Woather Foreceasts, i.c.,
Ceilins, Meesuroment

This tabulation docs not includc 18 months' expuricnce of tho 353¢ Search-
light Battalion in the idoditerrancan Theabter. Percontcgcs for this bat-
telion are cstimeted from its nsrrotive report and moy be subjeet to
considerable error.

c. Tactical amployment undcr normal zntizircraft missions will
be considered in this section. Othor uscs vill be discusscd in subsc—
guent scotions. Searchlihts werc not used in the Burcpeon Thoater to
illuminato hostile aircraft for QCmm guns. Tho development of redor hes
advanced to such an cxtent in its scireh mnd gun-loying chzrocteristics
that it is considcred safe to egsume that searchlifhts can be olimineted
from any plamning for futurc usc of contiaircr:ft artillery guns,

d, It is also observed thet scearchlichts werc not used on the
Europeen Continent to iilluminate hostile aircraft for our own fighter
aviation., The waning stronsth of the Gorman Luftwaffe, the groat power
and of fensive tactics of our own 2ir forecc, the lerce arcaes involved,
the dispersion of vitel targets and to soms cxXtent, the development of
allicd night-fighters, mede the usc of fighter-scerchlight defensive
tactics unneccssary and uncconomical.

1. P 49 Bibliogrephy Par 20.
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¢. Consideoreblc usc wes made of seerchlizhts in the illumi-
nrtion of hostile trrgots for autometic weepons. It is cstimoted that
17.4 percent of the total effort of antisircraft artillcory searchlichts
on the Europcan Continent was devoted to this purpesc. Howevor, the de~
velonsunt of radar for cerly werning, soarch, and pun~laying hes now
rcached such & state of proficicncy thet it is belisved thet the use of
scerchlithts in connection with antizireraft artillery of both major and
minor caliber moy be climinated from futurc planning.

f. It is also observed that 32.2 percent of the antiaircraft
crtillory scarchlis ht offort wes devoted to use as homing bcacons and
illuminztion of girstrips.

. & rocapitulstion end consolidation of the employment of
thz five antiaireraft artillery scerchliyht battalions in the Buropoen
Theater indicatzs the followiny, by porcentega:

Illwnination for guns None
Illuminetion for entumatic wcapons 17.4
Ilumination for fizhter eviaticn Nonc
Iilumination 2t landineg strips

and usc ¢ homin: bcaeons 32.2
Total for nonial entlaircraft

srtillcry missions 49.6

h. It is significant to obscrve that of all the missions
clessificd as normel antiszircraft artillcry missions, 65 percent aro in
connection with homing and lending strip illwmination for the eir farces,
ad 2lso thet the greeter portion of the illuninstion for zutamstic
wespons was in conncction with the dcefense of eirficlds.

i. Har Depertmnt dectrine wos fensrally adhored to, the only
notabls excoption being the serll scele in which the lights were used,
Ons platoon or less wes found to bo sufficient at any ;dven objective,
usuzlly an zir basc or lmding strip, with the resulting dispersion of
senrchlight units tc the extont thrt propor cormand end adwinistrative
suporvision by bsttory =nd bottolion commendsrs became seriously handi-
eappad.

34, entisircraft artillory Barrupe Balloons.l

a., Gar Departaont doctrine on the umployment of berrage bal-
loons is cnuncietsd in Ficld Manual 4-181, Jdune 1943, os emcnded. The
320th anticircraft Ballocn Battelion (Vory Low sltitude) was the only
wmerican balloon unit employod in the Zuropeen Theeter. Its employment
followed thc tactics preseribed by ar Departicnt doctrine as closcly
gs circumstances would permit. Only singly-flown balloons were employed.
no use was mado of tandem~flown ballouns.

b. Ong noteworthy innovation to mect local conditions was
the substitution of Signel Corps RL-31 rcol unit with z DR-4 drum,
weighing epproximately 5C pounds, for the li-1 motor winch, weighing
1070 pounds, or the Mark VII hend winch, weighing 385 pounds, This im-
provisation proved to bo a workcble tomporery substitute, as it cns=bled
the balloons to bs "walked" asinore by balloon crew membors from landing
eraft, hope leashcs were wsed for this purposc. Howevor, it loft mmch
to bz dosired, as the coro of the DR-4 drum is so smell in diamoter that
it kinks the flying wirae at times, thoruby cousing the wire to broak
when placed under tension., .lso thc cambination will net stand up for

1. P 50 Bibliography Per 36.
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continued operation under the sovere strain of hauling in 2 balloon in
windy weathst.

c. The opcrations of the 320th antiaircraft Balloon Bettalion
(Vory Low altitude) followed procedurss agreed upon between the Balloon
Command, Royal nir Force, Unitod Stetes Havy, Royal Navy and First
Unitod States .rmy. Belloons were inflated abt shore servicing steotions
and then transported to the various hards and quays, whorc they were in-
stallod on vessels for cross-channcl operations.

: d. Thc battalion cstehlished a barrage of 92 balloons on
Omaha Beech and one of 53 balloons on Utah Beach on & Junc 1944 (D-Day).

a. On 23 July 1944 onc batteory was withdrawn from Omsha
Beach amd estsblished a modified ring berrege at Cherbourg, wiich was
meintained until 19 Scptember 1944.

f. Incident to the initial assault and follow-up, the bate
talion formcd 155 balloon crews of thrce men cach beforc deperture from
England, Each crew, with it s assigned balloon, was located on a se-
perete vesscl. Upon arrival ab the dssignated beach the crew removed
its balleon and "walked" it eshore. Inturmedistc landing craft werc
used to remove balloons from the large vesscls. heplenishment of bal-
loon losses was made by ramoving one~half of thosc cerried by vessels on
subsequent cross-channel trips.

g. Snortly after the first ballooens were landed they were
ordered to be cut adrift or shot ftown, as it was thought thot the enemy
was using than o8 an artillery ciming point, Later information proved
this assumption to be erroncous, as it was found thet the enomy had com-
plcte fire centrol data previously prepared.

h. 1In rceviewing the cnployment of barrege bclleons in the
Europcan Theater, 1t is belicved thet no major change in iiar Departasnt
doctrine is indicated. Once the balloons werc ashore, thoir employmont
was swstantially in accordancc with existing doctrine. The mechanics
of transporting the balloons from England to France, establishing bar-
rages in Normandy upon arrival, and coordinoting the intorcsts of the
armiss, nevies and air farces of two nztions must be regerded as a spe-
clal operation for which spcecial plens were made.

i. It is bclisved thet cwrent tactics shaild be cxpanded to
include the uso of man-portablc rccls and winches for amphibious opcra-
tions.

SECTION 2

GROUND SUPPORT iISSIONS

35, .ntisircraft .riillery Guns.

a. 8 antitank artillery:

(1) Present doctrine emphasizes that the primary mission
of antiaircraft artillcry guns is the engeging of
hostile aircraft end thst antitenk missions arec
secondary. However, in the Buropean Theater, anti-
airoraft artillery guns were ofton employed in their
socondary role. Ong antialreraft artillery gun bat-
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talion was atteched to cach of two armercd diviaionsl

with instructions that a sound doctrine be worked

out for the anploymant of 90mm antisircraft ertillory
guns in a tank dosbroyer role, In the initiel essoult
on Metaz, thc commanding general of the G0th Infantry
Division artillcry assumed command of two batteorices

of the 119th intisireraft .rtillcry Gun Battelion in
an cmergancy, and ordered thom into an entitank dg-
fensive rolc near Bricy, Francc, (VU7073). The onti-
tank role as cxocufed by the 143d /ntisireraft srtii-
lery Gun Battalion® in the Germen .rdennes offcasive
is a notsble cne. This action was coordinsted with
thet of the tank dcsbrgycr battzlion supporting the
30th Infantry Division® ond provided a pivot of men-
auvar for the amploymnt of the tank destroyer bettal-
ion, Thc 90mm antiaircraft artillery guns wero sited
in depth from the regimontal roscrve linc towards the
rear,

(2) slthough 90mm entlaireraft srtillery guns heve baen
uscd axccessfully as antitank weapons, they were not
designed for duel-purpose., The 90mm Ml.l is not mo-
bile enough to bu considered a suitable frontline
wcaponl. It hes & high eilhouetts, unless dug in,
md is lackiny in protective armor. The gun znd its
crew arc vulnereble to small arms fire unless forti-
fications aro constructed, which in turn adverscly
affoct mobility.

b, s Fleld Artillory:

(1) antiairereft artillery gun Yattalions weye used as
fiald artjllery in the Normandy invision~, This usc
inecrcascd“ in magnitudo until VE-Day. The diversion
of antisircraft artillery guns to a fisld artillery
role was marde posaibla by the decreaso in activity
of the German ~ir Forecc,

(2) Therec werc & fow doviations from the doctrine as pub-
lished in Field Menual Lh-4, Junc 1945, and ¥ar De-
partment Treining Circuler, Hunber 23, 8 april 1944.
Some battzliecns reguested the field artillery to
meke tho position area surveys as well as the target
arca and connection surveys because of shortages of
aiming circles, Thoro wers a few instences in which
the antisirereft artillery gun battal ions were con-
trolled ontirely by the filcld artillery fire direction
contcr. The 119th antiaircraft .rtillery Gun Battalion
devised a mcthod,of oporating an dbservetion post by
the uss of r::dars.

36. asutomatic Weapons.

8, Although antiaircraft artillery automatic weapons wers not
désigned for employmsnt in a primsry rola as infentry support, they wcre
axtonsively amployed as such in the BEuropoan Thezter.. They assisted
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materidlly in the asseault against the Normandy beechesl. From D-Dey to
VE-Dey division commoand ers, recognizing the fire power of thcse wea-
pons, used tham more and more in infantry suppoIt roles. Thalr
cenployment was planned in advance in some cases™ but the mzjority of
these wore on-the-spot docisions™, They have beon employed on numcrous
occasions to assist in bpeaking up counterattacks, in vhich role thay
heve boen very effoctive~. Half-tracks have been employed with reconnaiss-
ance and scresning clemart 3 of 2 corps, proviging beth antisircraft pro-
tcetion and ground support™, 41l types of sutematic woapens have becn
succossfully employed in the support of bridgehead operations end fspcc—
iclly those at hemagen, (F6420) and Oppenheim, (#4539), in Gersznyl.
Usaslly, in this type of employmant, the ground support for the Engin-
cers is renderad from normal antisircraft artillery positions®., Because
of tho great fire power of the eutomntic weapons, they wers offectively
usced in clearing out woods™,

b, Tile doectrine on tactical employment of automatic weapons in |
ground sipport roles, as defincd in Field ianual 44-2, Dcconmbor 1944, did
not wvasch the combat troops until carly opring of 1945, ard wes too late
tobgc fully tested by ectuel experience. Lsutometic weapons battalions
had to work out their own tacticsl cwctrinefor cmploysent in a8 ground
role md these varisd botween units. The War Depertmnt issued a "Tenta-
tive Training Circular on Enployment of antivircraft .rtillery .utematic
Weapons in 2 Ground Support Role! in the early pert of 1945, which was
bascd on expericnccs in the Buropecan Thecter .and comb irsd mencuvars®,
There 1s a great reed for the incorporstion of this doetrine in Field
Manual 4h-2, The lack of adequete Wer Depertmmnt doctrinc for the em—
ployment of automatic wegpons in ¢ ground sunport role was recognizcd by
the antiaircraft Scetion, Hoadquerters 12th .rmy Group’.

37. Searchlipghts. asntiaircraft artillery sesrchlights operatcd sub-
stzntially in sccordance with Yor Derertmont dostrine as onuncisted in
paragraphs 9, g and h, Fidd nenuel 44-6, larch 1945,

3. The illuminstion of cnemy grourd forces or torrain, popu-
larly known es battleficld illuminetion or artificial moenlight, was
exteonsively used and received widc publicity emd comment., In the early
st2ges it was regarded wit h considercble apprehension and soac disfavor,
but as combat troops gaired sxperience in its use, opinion swung deci-
dedly in its favae,

b. It is noted that 45,6 percent of the scarchlight effort in
the Eurocpoan Thoster was devobed to ground support missions, including
battlefield illuminstion and illuminstion for construction of enginesring
projccts.

SECTION
SE..COaST MISSTORS

38. EPEreporations Wero Made for the Uss of Vorious antisircraft /rtil-
lery Units in o Seepcoast rtole shauld the situction roguirc suwch action. In
this cese War Departaent doctrine was implamented by Operations Momorandum

1. P 50 Bibliography Par 33.
2. P 50 Bibliography Par 35.
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Number 37, Buropean Theater of Cpereticns, 1944, i number of units which
wero sited in a primary antiaircraft role along the coast, including the
port of Cherbourg, were instructed to be propared to operatc ageinst water-
berne targets upon request by the Navy. Inthe casc of antiaircraft ar-
tillery guns end autom:tic wespons, no action in a seacoast role was actu-
al ly experienced. Four of the five scarchlight battalions which saw ser-
vice in this theater report no employment whatcver in a seacoast role.
The remaining battalion, the 23lst, upon onc occasion, 2t the request of
United States Nevy psrsomncl, illuminated one water-borne target for pur-
poses of Hdentification, British sntiesircraft units deploycd in a coast
defense rols in the SCIELDT ESTU:RY had several engagements against
water-borne targets-. On the night of 9-10 iugast 1944, a British unit,
using captured 20mm guns, engazed onc encmy humen torpedo. The target
vwas illuminated by searchligits but no hits were observed. On tho
afternoon of 9 Jenuary 1945 a British Bofors unit engagod and sank a
midget submarine a2t 90C yards. During the night of 25-26 Januery 1945

3 British 4Omm unit, wit h the aid of searchlight illuminction, engege

and sank & midget submarine at a range of 25 yards. It is concluded that
the experience gained by antizircraft artillery units in a seacoast rols
in the BEuropean Theater is nogligible end did in no sense constitute a
test of existing doctrine, and that thers exists no expcricnce upon which
to base recommsndations for changes.

1. P 49 Bibliography Par 16.
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CHAPTER 3

TACTICAL EMPLOYMENT WITH THE AIR 4ND SERVICE FORCES

SECTION 1

TACTICAL ORGAWIZATION

39, Tactical Organization and Cowmand of antiaircraft artillery
with air and service forces, during the period August 1943 ~ HMay 1945,
varied in the United Kingdom and on the Continent.

40, In the United Kingdom newly arrived entiaircraft artillery
units were assigned to one of the field armies, or te Headquarters
European Theater of Onerations, United States Army. (Those units as-
signed to the field amies are considered in Chapter 2 above,) Those
units assigned to Headquarters Furooean Theater of Operations, United
States Army, were either placed under the direct command of the theater
antiaircraft officerd or were attached to subordinate commands? (air
force and base section), They were utilized to provide antiaireraft
artillery defense for airdromes, air depots, ports, and supply install-
ations, Overall planning for the air defense was not a direct respon-
sibility of United btates Forces., Ingland had organized the Air De-
fense of Great Britain, and the deployment of United States antiair-
craft artillery units on operationzl sites was a supplementary factor
only, To provide nocessary unity, operational control (the authority
to withhold antisircraft artillery fire, searchlight illumination, and
the flying of balloons) of United States units was vested in the Alr
Defense of Great Britain. On 22 May 1944 the arganizational situation
was as follows:

e, Under direct command of the Chief of the Antiaircraft
Artillery Section, ¥uropesn Theater of Onerations, United States Army,
were two brigades. The first brigade, with three groums, two gun
battalions, and five automatic weapons battalions attached, was de-
ployed on operational sites defending two base air depots, six advance
air demots, three Service of Supply depots and five airdromes.” The
brigade was attached Lo the Southern Base Section for administration
and supply. The second brigade, with two groups and fowr gun battalions
attached, was on a special operatiopal assignament., Three of its bat-
talions were deployed cleng the southeast coast providing defense
sgainst PAC (see paragraph 64) armd enemy raiders, and one battalion
was deployed in the London area.? Command, supply and administration
were ldentical in the two brigades,

b. Antiaircraft artillery units were attuched to:

{1) IX Air Defense Command of the Ninth Air Force.2 A
total of two brigades, three groups, four automatic
weapons battelions, and one searchlight battalion
were deployed an operational sites providing pro-
tectinn for girdromes and air depots of the Ninth
Air Force.

1 P 5 Bibliogranhy Par 37
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(2) Bass Section. The provisionel defense plan for
operatinn OVERLORD of the Air Defense of Great
Britain, as approved by Sunreme Headquarters,
charged the Air Defense of Great Britain with the
responsibility for antiaircraft artillery protec-
tion of shipping, operatienal aircraft, amd troops
and stores, both in preparition for OVIRLOKD and
during the develovment of that operation,l The plan
also provided fer United States antisireraft ar-
tillery units to supplement the defense, and to be
operationally controlled by Alr Defense of Great
Britain., One brigade, two group headquarters, and
four antiaireraft artillery automatic weenons bat-
talions were attached to Southern Base Sectionl to
supplemsnt existing british deployments in the
Southern Base Section, It was the duty of the com-~
manding general of the brigade to advise the Com-
mznding General, Southern bass Sectinn, on matters
pertaining to entiaircraft artillery defense in the
base section; conrdinate antiaircraft artillery de-
fensus between attached units, antiaircraft artill-
ery units of subordinete comnands, and with British
antiairercft artillery units operationally deployed
under air Defense of Great Britain; maintain liaison
with local Air Defensec of Great Britoin antiasircraft
artillery commanders (British); oroperly train and
tactically deploy atltachod units nnd issuc necessary
instructions for fire contrnl.l A similar situation
existed in Lestern Base Section, where onu antiair-
craft artillery group and twn antiaircraft artillery
battolions were uttached to the base sectinn,

L1, On the Continent the organization of antiaircraft artillery
with air and service forces preseénted a more complex problem than in
Great Britain. The finrl plan for antiairecraft ertillery organization
amd air defense a3 devised prior to D-Day is coverad in detail in mur-
agraph cight of this study.

‘%, The IX Alr Defenss Comuand had been nrganized in the
United Kingdom by the Winth air Ferce prior to D~Day to fulfill the
following missions en the Continsnt:

(1) To provide, with the assistance of Rnyal Air Force
85 Group (british), for the aperatinp and control
of night fighters in the American sector,

{(2) Tn follew up and relieve the IX and XIX Tactical
Alr Commands, sunnorting the First srd Third United
States irmies, respectively, of resnonsibility for
daylight intarceptinn of enemy air attacks and eir
warning service,

(3) 7o vrovide air warning service for, ond to exercise
nperational contral oaver, all antiaircraft artillery
in thosu areas in which it has assumed rospnnsibil-
ity.

(4) To make air raid intelligence ovailable to passive
zir defense control centers.

1 P50 Biblingraohy Par 39
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(5) Ta supervise, cnordinate am perform those mevement
liaison functions which were the resnonsibility of
the Commanding Genersl, Ninth Air Force.

(6) To.supervise and allocate 21l antiaireraft artillery
un;.t,s assigned ar attached to the Ninth Adir Fercs,
and,

(7) To sunervise all airdrome defense activities within
the finth Air Ferce.l

b, The general plen wi.s to esteblish as repidly as possible
behind the advancing araiss zn sdequate and effective coordinated 2ir
defense of vital installations., Initially, the defense was to consist
of ground-controlled day ard night fighters amd of oporationally-control-
led antieircraft artillerr units. The dzfenss was te be ultimately sups
plemented by fighter~serrchlight teams as required., Five air-defenss
areas were to be set up with a2 regional operatisns room lacated at one
of the areas, The area operctions rooms were to be emplnyed in the con-
trol of day and night fighters and the operatinnal control of antiair-
craft artillery in the area, amd were to serve as information centers.
Antiaircraft artillery uaits were to be attachsd to IX Air Defenss Com-
mand for defense of airfields in rear of the amy rear boundary,

ce To fulfill the missions =ssigned, the 21 and 25 Sectors,
Royal Air Force (British), were attached to IX Air Defense Commend,
and in addition, the following units wero assigned or sttached: as of
D-plus-30, one brigade, one group, two gun battalions cnd two automatic
weapons battalions; as of D-plus-40, two brigades, three groups, twoe
gun battalions and five autom:tic weapons battalions; as of D-plus-50,
two brigades, three groups, two gun battalions and seven automctic
weapons battalions.

4. The fulfillment of the Air Defense nlan was not realized
without chenges. Initially the plan was carried out, and when the
army rear boundary was esteblished, late in July 1944, the Commanding
General, Communications Zone, became responsible far rear area anti-
aircraft artillery protection. However, the relation of antiaircraft
artillery to Service Forces was short-lived. The IX Air Defense Com-
mend had become operational nn 10 July 1944, assuming operational con-
trol of the 21 Sector (British), which set up nn the Cherbourg penin-
sula, operating night fighters in defense of the Americun Sector.

From an operational standmoint, the commind consisted of two sections,
antiaircraft artillery and air; but commend wios exercised by an eir
force general, inasmuch as flying units were atteéched. On 9 august
1944 the antiaireraft artillery mission of the IX Alr Defense Command
was changed, On that date all American antieireraft artillery units
assigned to other than field armics wers attached to IX Alr Defense
Commard for the antiaireraft artillery defense of vital installations
in the communications zone,® This resulted in the acquisition of six
brigades, 11 groups, 12 gun battalinns, one searchlight battalion and
one barrage balloon battalion.t is the campaign progressed and it was
found that enemy air attacks on our resr installations had not devel-
oped in the strength santicipsted, the plan of assigning day fighters
to the IX Alr Defense Command was changed, ami the projected plan of
having three areas for the control of night fighters was reduced by
one, with a corresponding decrease of one fighter squadron, one fighter
control squadron, ard ons signal air warning battalion, Uith respect
to relation with the service frrces, until the end of the war, the
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Commanding General of the &ir hefense Commamd provided antiairersft
artillery orotection for crmmnications zone installations in nceor—
donce with priorities established by the Connerding Genernl, Commun-
icatinns Zone, ~nd the final decisinn as tn relense nf antiaireraft
artillery units for priwery coest defense role upon request of the
communicetions zone commender was the responsibility of the .ir De-
{ense Commander. The lick of concerted enemy air effort in rear
areas prevented a test being made of the adequacy of the air defense
coauzand ¢ orgenized on the continent.

¢, Coordinetion of the rear ares defenses with forward area
defenscs, or more specificelly, delineation nf exact areas of respon-
sibility, proved to be a matter of censiderable cantraoversy, although
the problem was eventuslly solved, Operations .emarandum Number T
Guprems Headquarters, Allied fxpeditionary Forces, dated 8 Merch 1944
stated, in part, that antisircraft artillery emoloyed in the d efense
of rear erea installatiens in an ermy group sres would be assigned to
the army group; that the army grouv commander might, in consultation
with the air force commender, ostablish within his srca an "erny group
rear boundery” behind which he might delsgate to the air force com~
mander respensibility for the defense of the reer area installations,
zttaching antiaireraft ertillery units to the eir forse for this our-
vose, The army group comender wes to ret:zin rusponsibility for es~
tablishing entinircruft artillery defense pricrities within his army
group orea, znd to retain the authority to relicve antisireraft ar-
tillery units from attachment whenever the situation required, Vhen
roar arcas ceascd to be a part of army group ereas, Supreme Headquart-—
ers, Allied Expeditionary Forces, would issue the neccssary orders
sesigning antiaircraft artillery units tn the headquerters charged
witil tle generzl defense of the areas rconcerned. The (onvaanding Gen-—
eral, {inth Air Force, on 15 November 1944 propnsed that a palicy be
promulgrted which would permit Ninth iir Ferce {IX air Defense Command)
tn defend its nwn install: tirns wherever they went, in army areas zs
well ag the cemmunicetinns zone, and listed his reasons I'ar such a pro-
poonl, ameng which wns the strtement that his air fields were not
obtaining proper antiairernft defense in arezs of 12th Army Group re-
sponaibility, The Sunruse Comannder csused & complete study to be
aede in which the 12th army tiroup Conry nder's views were considered.
Air Defensc Division? and 4-3 Division of the air StaffP, Suprewe
Headquarters, ,1lied ikxpeditionary Forces, studied the subject, dis~
cussing everything from tar Deoartment dectrine on air defense and al-
location of antiaircraft artillery at ermy level to the secondary mis-—
sion (ground firing) of 90mm guns., The result wes the publication, on
21 Jdenuary 1945, of the fifth amsndreat to Operations xemorandum Num-
ber 7, Supreme Headquarters, aAllied tfxpeditionary Force, with the effect
ay follows: For the purposes of air defense, the United States army
group ares wis divided inte two parts by an “Army Group fRear Air Boun-
dury%, That part in rear of the boundery was defined as the army group
Tear ares; that part in front of the bourdary was defined as the army
group forwerd area, Hesponsibility for the defense of ground and air
force installations in the army groun forward area was given to the
ariny groun commarder, Responsibility {or the defense of ground'and air
force installations in the srmy group rear area was given to the air
defense conmander, The air defense commnd, 2 unit subordinate to the
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air force which was sunporting the army group, was to emnloy antiair-
craft artillery units assigned to cnmmunications zone but attached to
the air defense comsand, The "Army Grouo Rear iir Boundary" was to be
established by the army groun commznder in eonsultation with the air
force commander, and its location was to be based upon the extent to
which an adequate defense cnuld be provided by amy group organic anti-
aireraft artillery.

SECTION 2

TACTICAL ELPLOYMENT

42, In the United Kingdomn.

) a, The general tactical problem resolved itself into ceor-
dination of United States antiaireraft srtillery units with the Air De-
fense of Great Britain the raesponsibility of which was to provide the
air defense for the United Kingdom, Targets defended by United States
antiaircraft artillery were airfields, airdromes, sir depots, supply
devots, ports, and cities. Antiaircraft artillery, both guns and auto-
metic weapons, was employed substantially in accordance with %ar De-
partment doctrine with three gener:l exceotions:

(1) The units availeble wsre apportioned anong such a
large number of objectives that the resultant scale
of defense at each objective was below standard;
whereas the prescribed doctrire indicated that the
objectives should be zrranged in order of priority
and those of highest priority given adeguate de~
fense,

(2) In an effort to extend the defense at a given ob-
Jective, the distances between adjacent fire units
was excessively extended, rendsring such units mu-~
tually non-supperting.

(3) 1In the final selection of individual firing posi-
tions, besic military considerztions gave way to
economle, political and lncal expediency; for exam-
ple, agriculturcd, residential or cconomic reasons
frequently vrecluded selection of firing sites which
would normally be considered most suitable from
purely mdlitary standnoint .+

b. In each class of excentinns noted above, it is believed
that the application of military doctrine was comoromised by non-mili-
tary considerations. It is not the purpose of this study te pass judg-
ment upon the decisions made, It is, however, concludsd that our curr-
ent doctrine is basically sound, snd no major changes are recommended,

43, Antiaireraft Artillery units on the Centinent were employed
to defend vital points which can be scgrogated into three types: air-
dromes, area targets, amd pnint targets.? A discussion of tho three
types of objectives, and of thoe deployment of searchlights, automatic
weapons, and heevy antiaircrafi fellows:
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a, The hirdvomes for which the IX Air Defense Command wos
resnonsible were those of four taetical air comnds, nng bomber com-
uznd, service comand densts amd transport airdromes. One brigsde »r
group, with attached units, was assigned the mission of providing anti-
aireraft artillery defense for Lhe airdromes of each commend. On the
basis of antiaircraft artillery available and enemy capabilities, nor-
mally but one battery of automatic weapons was allocated to each field.
Ore olatoen of searchlights was provided for fighter ard night bomber
fields, and for forward fighter fields to the extent of searchlights
available. Each fire unit and searchlight had telephone communications
direct to a command post so that positive control could be eercised.
The comiand post, in turn, maintained liaison with flying control. The
antiaircraft artillery on the airdromes was governed by the rules for
engagement at airfields and special rules prescribed by the airdrome
conmand er.

b, Area Targets included, in general, ports, imoortant cities,
and large supoly depots. In the case of large cities or vorts, one
brigade with attached units was assigned the mission of providing anti-
aircraft artillery defense, Hormally, guns provided the overall defense
of the area, and automatic weapons, with searchlights occasionally fur-
nishing illumination, provided defense for the smaller targets within
the area, The area-was usuvally sst up as an inner artillery zone or
gun defended area and the antiaircraft artillery was governed by tle
rules for engagement of that tyne restricted area. An antiaircraft
operations room was installed, and communications established to each
fire unit so that control could be exercised over each fire uni*t., In
addition, intelligence lines from the gun radar sites to the antiair-
craft operations room wers installed to provide antiairceraft artillery
intelligsnce service., From the antiaireraft operations room, communi-
cations were maintained to the nearest area operations center, It was
the responsibility of the antiaircraft artillery unit charged with the
defense of thu area to furnish antiaircraft artillery personnel to the
area operations center. These nersons acted as assistant controllers,
antiaircraft artillery, Onerational control of antiaircraft artillery
units defending vital areas which were in communication with overation
rooms was vested in the chief controller, an air force officer, at the
area operations center, It was his responsibility to decide which
means of defunse, antiaircraft artillery or night fighters, could most
succegsfully meet the attack, If he decided to intercept the raids
with fighters, the figiters were allowed freedom of action, even in
restricted antiaircraft artillery zones. Under such circumstances the
controller, through the assistant controllér, antiaircraft artillery,
advised the antiaircraft artillery units concerned that friendly fight-
ers were in the area and that antiaircraft artillery fire was restric-
ted.

c. Point Targets were, in general, small vital installations
such as highway or railrnad bridges. Usually one or more batteries of
automatic weapons with searchlights were allocated for their defense,
depending on their importance, vulnerability, and the antiaircraft ar-
tillery avallable. These fire units usually operated under the rules
for an unrestricted area,

d. Searchlights. For a tabuwlation and analysis of the use
of searchlights, reference is made to paragraph 33, chapter 2, of this
study.

€. A study of antiaircraft artillery questionnaires answered
by automatic weapons battslion comaanders who operated with the air
force reveals the following:
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(1) Usual deployment nlaced AOmn guns on an outer ring
around the objective,

(2) :~51's (multiple mounts) were considered as sep-
ara@e units and were placed on an inner ring, vro-
viding defensc in depth,

(3) Only in isolated cases were 40mm guns more than
1200 yards apart, most often being sited 700 to
800 yards apart.

{4) Dead areas in many cases of airdrome protection were
all directed toward the objective,

(5) Mll-around coverage was provided without exception
other than occasional incidents where unfavorable
terrain prevented, : '

The major criticism of the siting of automatic weanons on the Contin-
ent lies in the apparent tendency to place guns farther apart than is
normally considered best. No major changes are indicated in current
published Var Departsent doctrine as a result of this study.

f. Heavy Antiaircraft Gun Employment, as discussed in %ar
Department publications, calls for all-around defense of the objective,
a normal use of at least one battalion in the defense of a2 single ob-
jective, and mutually supporting batteries; actual deployment or sit-
ing of batteries is dependent upon tha type of asir attack expected,
including altitude ard speed of the aircraft ard the expected length
of hostile bonbing runs, A study of the questionnaire answered by
battalion comuanders of gun units attached to the IX Air Defense Com-
mand reveals that departure from the general doctrine was not a common
occurrence, o changes in oublished doctrine are ind.cated,

g. Barrage Balloons were used very little on the Continent,
especially with the air force, Only one battalinn was present on the
Conbtinent, amd after its initial use on the beaches, one battery was
employed in a modified ring defense of Cherbourg for a perind during
a small part of which the defenssvs of Cherbourg were a responsibility
of the IX Air Defense Command. Lack of enemy air activity, the short
peried of time, and the small number of balloons involved precludes the
vossibility of reaching any conclusions as to barrage balloon employ-
ment, particularly as might effect the maldng of recemmendations for
changes in, or additions to, Var Department doctrine on their emnloy~
ment.

h. Upecial Ramifications of tactical employment of antiair-
craft units were developed and used during the campaign as a result of
attacks by German pilotless aircraft weapens on Antwerp and Liegs. A
complete discussion of the antiaircraft artillery defense against -pilot-
less ajrcraft, including the deployment of weapons, is included in
Chapter 6 of this study.
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ANTIATRCRAFT ARTILLERY INTELLIGENCE SERVICE

SECTION 1
BACKGROUND, SCOPE AND PURPOSE

4. Widespread Dissatisfaction With Air Varning in the Luropezn
Theater has led to this examination of the plans used and their adge-
quacy, with a view to vroposing e doctrine which will assure an effi-
cient system for use in future operations. jntiaircraft Artillery In-
telligence Service and Air Viarning Service are se inter-locking and mu-
tually dependent that it is considered impracticable to discuss them
separately. Lately, this has become particularly true because of the
developrent of radar and because of the increased ranges ard speeds of
aircraft. This study, therefnre, will consider the problem under the
more inclusive heading of air warning systems,

SECTION 2

GENERAL PLANS OF AIR ARNING SYSTENS USED

IN THE EUROPEAN THEATER

" L5, The General Plan in Division Units.l The antiaircraft ertill-
ery intelligence service nets established by divisional units conformed
generally to doctrine, In static situations they were tied into anti-
aireraft operations rooms at corps level., In moving situations, the
service frequently lost contact with the operations rooms of corms, and
degenerated into a vehicle-to-vehicle warning in the case of self-pro-
pelled battalions, and into no warning at all in the case of mobile
automatic weapons battalions. The steztus of warning generally remained
at this low level until movement slowed down or stonped, at which time
wits experienced considerable delay in contacting = corps operations
reem,

46. The Geperal Plan in Corps Un:i.ts.2 The antiaircralt artillery
officer in corps (the commanding officer of the group normally assigned
or attached to the corps) was responsible for the antiaircraft artill-
ery intelligence servics in the corps. He coordinzted the nets of the
divisional unita with those of the corps units and controlled these
nets through an operations room operated by his own or a designated
lower hesdquarters (the operations room of a gun battalion, if avail-
able)., The operations room was connected either directly te an air
Force source of carly warning or to an antiaircraft operations room at
army level from which carly warning was rsceived by a relay from the
-latter, This system broke down into scparate battullon systems when
movement of the coros operatinns rarm tnok plece. Openings in the net
occurred when the battalinns moved,
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47. The General Plan in 4rmy Un.‘\.t.s.:L The warning system in the
army xreos corresponded to that in carps, with the responsibility for
antlaircraft artillery intelligence service dolegeted to group comnri-
GCrs. _The service in this area, except in cases of very ravid and
extensive moverents, remined more stable beczuse of praximity to the
antisireraft operations rooms, which werc either in close liaison with
the alrcraft warning service of the tactical air comaands or integrated
with tactical control centers.

48, The Generzl Plan in Units of the Communications Zone .l On
the continent the air dcfense of the communications zone was the respon=-
sibiiity of the Comuaniing General, IX Air Defense Corwend. ,ntiaircraft
srtillery Intelligence Service was the resnmansibility of subordinate
crea defense commznders, In large or imnortant defenses, early warning
was efiected through antiaircraft operatinns detuchments operating in
closu liaison with the cir force ,ir Larning Service, In such ianstan-
ces early warning was reasonably effective, llwever, in the ¢ase of
meny small wilts operaving in isolated areas, this service was entirely
lacking. During movement part or @ll of the ,ir warning service for a
oerticuiar unit feiled becruse of inability to maintein communicatirns,

SECTION
DEVI/TIONS FROL V. R DEP.RTIINT DOCTRINE

49, Wwar Devartment Doctrine Recuiring undification. iiar Depart-
ment doctrine with respsct to air warning provides, in general, for an
“ir warning Service under contrel of air force commanders, and en Anti-
alreraft Artillery Intelligence Service under control of antieircraft
artillery commanders. It further nrovides for liaison but forbids in-
tegration of the two servites in the combat zone.2 Policy, as evidenced
in the tebles of eguioment, did not contemplote the necessity for early
warning for- isolated units or the general inedequacy of early warning
from air force sources for antiairdraft artillery purpeses, ioreover,
it does not specifically acknowledge the need for early werning for all
antizireraft ertillery units in the combat zone. .

50, lMajor Deviations from the Doctrine.

a, During the initial phase of the operation on the Contin-
ent, First Army combined the warning service (air I‘c>rce)3 center and
antizircraft artillery overation detachment in one rrem.” In an effort
to cut down the time lag, Third Army olaced. its antiaircraft onerations
dete,czment in the tactical control center of the XIX Tactical Alr Com~
mand,

b, Barly warning radars (AN/TP5~2 ard comparable sets) were
used at battalion level for purely early warning search purnoses.
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SECTION &4

ADEQUACY OF AIR WARNING SYSTEMS

IN THE EFUROFEAN THEATER

51. Uoneral. A& surveyl of the opiniens of commanders of all
gchelons of antiaircraft artillery in the Eurovean Theater regarding
the adenuacy of air warning systems was mede amd conclusions drawn
therefrom. Desnite success of the system implemented sccording to Var
Denartment doctrine in certain areas?, the general conclusion is that
it wes inadequate in this everation, 2nd certainly will be inadequate
in any future operations invelving an cnemy equipped with greater and
swifter air paver. In particulsar, air warning was aot sufficiently
early to permit readying the equipment for the use of directors by auto-
metic weapons units.

52. Reasons for Inadsquacy of Present iir harning Systems. Accord-
ing to the coneolidated npinicns obtained from the survey and the opin-
ions of Antiaireraft Artillery Committee of TheGeneral Board, the major
raasons for the inadequacy of air warning, incluing antiaircraft ar-
tillsry intelligence service, sre as follows:3

a, Communications were not adequate. Frequencies were not
available in sufficient numbers; the range of radins was too short;
wire communications were too slow; tno little equipment was available,

b, No reliable means nf identifying aircraft was generally
availaeble. Direct identification was lacking ard information of friend-
ly flights was too slow, or altogether lacking.

¢, The ellotment of antiaircraft operations detachments was
inadequate, The drzin on wiits te improvise end augment detachments
Was Severs.

d. Barly warning supplied from air force sources was in- v

adequate, Some antisircraft artillery units were issued non-table-
of -equipment radars to obtain their own warning, but in insufficient
- nurbers and of types unsuited for the purpose.

e. Qenerally, systoms of warning disintegrated during move-
ment.

SECTION 5

CONCLUSIONS AlD PRECOMMENDATIONS

53. (Conclusions:

a. Early air waraing beyond the present capabilities of anti-
aireraft artillery units to provide such warning was necessary in the
European Theater? and will be even more necessary in any future

1  Appendix No. 2.
2 P L9 Bibliography Par 20
3 PL9 and 51 Bibliography Par 20, 48, 49 and 51
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operations .l

(1) Distant visual observers will be ineffective against
targets of the future.

(2) The nlacing of surveillence radars at appropriste
distances from any pronosad parent firing organiza-
tion would result in duplication,

(3) Spreading of purely surveillance radars over anpran-
riate distences sutomatieally results in on early
warning net far more extensive in area than that of
any contemplated firing organization,

(4) The required net of surveillance radars is nf such
extent and nf such value to several arms as to
warrant control by commenders of combined arms at
a high level, Surveillance with filtering facili-
ties must be capable of “detecting and tracking very-
hiph-spesd targets including missiles of certain
types.

b, Transmissinn of informetion as practiced was inadequate
in the European Theater and must be redesigned for any future opera-
tion.”

(1) Communications for an air warning system, including
facilities for automatic transmissicn, must be more
positive ard more rapid.

(2) Uniformity of equipment must be universal, to in-
clude combat uwnits served,

(3) Positive means of identification must be incorpor-
ated,

¢, Antiaircraft Artillery Intelligence Service, as such,
must be confined to that obiained solaly through the surveilllance cap-
abilities of the orgunic radar equinment and revorts from gun-sites.
Any other system will nverlap the generzl alr warning service amd will,
therefore, be uneconcmicsi.

d. The personrel to operate an air warning system musi be
previded, or mechanical and electrical means substituted therefor.

54. Recommendations: It is recommended that:

a, & theater-wide Air Warning Service be develoned as o
function of the Signal Corps, under control ~f the theater comnander,
with echelons thereof atteched to appropriate crmmands down to and
including corps ¢nd comparable levels,

b, Antiaircraft Artillery Intelligence Service be limited
to gathering and dissecminating information obtained from organic radar
equipment and revorts from gun sites through operations detachments
allotted on the basis of aren defenses of corps and comparable areas,

1 P 51 Bibliography Par 50
2 P 51 Bibliography Par 49
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c. Antiaircraft artillery operations rooms and similar rooms
of other interested ngenciss operate at, and in conjunction with, the
alr warning center al the aopropriate level,

d. Suitable positive means of two-way transmission of fil-
tered intelligence be developed, to include gun-site amd comparable
levels, and that these rieans provide for identification betwecn air and
ground .
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CEAFTER 5

COORDINATICH IN WNaJOR CRRRATIONS

SECTICN 1

COOLDINATICN IN THE_GOMBAT Z(NG 4

55. Goordinetion in Generel,® A mejor difficulty in the coordi-
nation of antiaircreft ertillery units in the combat zone in the Euro-
pean Treater erose from the orgenizetion of separste battelions, snd
the frequent changes in attachments of these battalions to higher heed-
quarters, dttachments of s semi-permenent neture were generally as
follows:

a, One nutometic weepcns battalion (mobile or self-propelled)
to an infentry division,

b. Cne autometic weepons brttalicn (self.propelied) to en
armorod division,

c, One group2 end two putomatic wespons bettelions (mobile)
to a corps, '

In eech army a brigsede, with twe or more ebttechoed groups, formed the
semi-permenent framework of the antisircraft defense of the army aree,
The remaining units formed a pool of bettalions which were shifted back
and forth between thr army snd its corps, snd between groups in the hri-
gede to supply such coverzge of objsctives in the rhole combat zone es
was deemed necessery.

56, Coordination in the irmy.

a. Although the brigade commender wes in commend of all
antiaireraft troops in the ermy ares, snd responsible for the defcnsc
of installetions located therein, the coordinetion of the defense was
in the hends of the entieireraft officer at ermy herdquarters, ot least
go far as the disposition end movement of troops wers concerned. By
virtue of his position on the ermy steff, the entisircreft officer not
only hed ccmplete knowledge of the current disposition of entinirecreft
troops, but he also knew the future commitments plenned end the avail-
ability of roads for movements, vhich information wes not resdily eveil-
able to the brigsde commander, especislly in moving situwetions, Thus,
generally there were two coordinstors of the defense: the enticireraft
officer for movement end disposition, and the brigede commander for
other operstions, 4s the situstion chenged, the numbor end type of bat-
telions under the brigade end its sttsched groups changed, soms boing
deteched for attachment to corps end vice verss. When a pursuit opere-
tion was in rrogress, the brigede hed a repidly-ckenging sssortment of
battalions pessing through its control, Constent liaison botweon the
brigade commander end the ermy entisircraeft officer wes maintained for
planning future defenses so fer ss they could be anticipeted,

1 Exceptions to the rules outlined hexein occurred,of course, dbut were
not such es to disturb the mein trend herein set forth,

2 In this chepter the words "brigesds" end "group" are used to denote
headquerters and headquerters batteries end ere not mesnt tec include
any subordinete units,
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b. Coordination with the tacticel »lr commend for esrly warn-
ing wes e function of the brigede commsnder through his entiaireraft
operations detechment. This cerly vwerning was furnished to all units,
including divisionel end corps units through operations Yooms in the
corps and in the brigede groups, Thus, the trigede commander beceme e
ccordinator whese functicns extended beyond his wwn area.

¢, Coordineticn between army end corps was effected through
the antiaircraft officer on the exrmy staff end the group commander in
corps, The latter mede his request for battelion attachments (usually
gun battalicns); the former worked out s sclution In conjunction with
the brigsde commander and the corps was furnished what was available,

d, Ccordination acrcss corps snd army boundaries was a func-
tion of the army entisircraft officer vith e minimum of consultation with

ermy group.

57. Coordination in the Corps. The defense of corps units and
installations, including the protecticn of such importent objesctives
in division aress as could not be protected by division battslions, was
g function of the group commsnder in the corps, Ee procured the neces-
sary units through the srmy antisircraft officer, end coordinated the
defenses and attendant activities In conference vith the commancers of
kis sttached battelicns snd, vhen nacessery, vith tke commanders of di-
visicnal battelions. Lecking command of the battalicns sttached to di-
visions, he coordinated defenses across divisicn boundaries by mutual
agreements with the battalicn commandsrs cencerned,l Sueh of his troops
as occupied positions in division sreas custcmerily effected coordina-
tion of movement and positions themselves by lisison with division staffs,
and vith s minimum of assistance from the group, Coordinstion for fire
direction was effected through an operations room in direct communica-
tion with en sntisircraft operations detachkment at the army brigade,

58, Coordingtion in the Division. The commander of the entiasir-
craft bettalicn attached to the division wes responsible for the protec-
ticn of the division units end Installeticns, In some divisions, be
worked through divisicn srtillery, and in others directly under the di-
vision commander. Coordination was effected internally by personal
vieit end egreement or through liaison and, often, by attachment of bat-
teries to combat commends snd task foreces, Coordination across division
boundaries was effected through mutusl agreement or by consvltation with
the group commander et corps, The systems were not wniferm and depended
upon perscnslitles. Early warning, when obtained, cems through the corps
operations room. In moving situatione there vas, as e ruls, no ccordi-
nsation from above end no early vrarning,

SECTIN 2
COCRDINATION IN Tk MREAS

59, Coordinetion in Kear of the Army Group hear Air Boundary. The

pir defense of the communicetions zone and of an ares extending forvard

to 8 line lnown as the Army Group Kear Air Boundery, was & responsibility
of the Commending General, IX Alr Defense Commend, The zone was divided
into major ereas containing importent instellations, end the entiaircraft

1 P 49 Bibliograrhy Far 1€,
? F L9 Bibliography Per 20,



ertillery defense cf each wss assigned to an antisireraft brigede, Uken
opersting in conjunction with o commend of the air force, the antiamire
craft operaticns detechments were placed under ccntrol oi‘ the air force
centrol centers. Coordination in the zecne of the IV Air Defense (ommand
wes achieved by unified command through a deputy chief of steff for rlans,
end & Juputy cenmnander for operations, vho moved vitk a forvard echelon.

€0, Coordinetion Across the army Group heer hir Boundery. As en

army moved fcrverd, the defense of installetions in its rear area was
assumed by entiaireraft ertillery units of the IL Air Lefense Commend.
Since the need for entiaircreft srtillery units in the advence, and the
moveme nt of the army reer boundery could not be expeeted to coincide,
there vas e¢stablished an Army Group Rear Air Beundaryl which formed the
dividing line of responsibility for sir defense betveen the armics end
the IX Alr Dofense Command, Arrangements for moving this line were af-
fec;ad by agreement between the ermy groups snd the IX iir Defense Lom-
mand .

SECTION 3

_CCCRDINATION TN TASK FORCES

€1, Cpergtion NRFTUNE. This operation illustrestes the principle
of unity in coordinstion In a task force,? The Commending General, 49th
antiaircraft Artillery Brigede, ccordineted the cofense of a certain
portion of the inveded territory upon errival, snd of th¢ entire &meri-
can sechor as sooh &5 cnbact betveen the United btetes elements had been
&ffeeted.? he coordinated the entiaireraft defense with the sir fcree
commender present,

SECTICN 4

CONGLUSIONS ANL hECCRNVENG.TICNS

62, Conclusions, Coordinstion could hsve been more sconcmically
effectod if the senior antiasircreft officer commanding troops in s majer
command had mlsc beeon the anticireraft officer on the staff cf the .com-
mand,

&3, Recommendation. It is recommended the commanding officer of
tke major antisircraft ertillery wnit vithin a commend be elso desige
nated es the antieircraft srtillery steff officer of thet ccmmend 4

P i Bibliography Far 45.

¥ 50 Bibliogrephy Fer 24.

P 49, 50, 51 Bibliography Par 23, 24 and 53.

This subject is completely covered inm the Theeter .Gsnsral Board
Study on Commend, Staff end Administreticn of Antleircreft Artillery

Units,
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ChArTEE. 6

FILOTIESS ATRORA

SECTION 1

INTECLUCT ICK

€4, Background,

a, [Filotless Aircraft, s relstively small, eutometicslly
controlled, jet-propelled mencplene, carrying nesrly s ten of high-
explosive, made its first sppesrsnce es s weapcn of rer on 12 June 1544,
when four expleded in tre suburbe of south Londen, This stteck merked
s new phase in werfere--s cerrying plene bteing secrificed in ringing
its bomb-load to the cbjective. Until near the end of herld lar 11,
pilotless aircraft constituted a formidable element in the Germens!
long-renge counter-cffensive end prscticsliy repleced their use of stre-
tegic bombers,

b, Neme snd Designeticn.

(1) Germsn_derivation. Filotless eircraft wes the fore-
runner of a long serics of secret weapons vhich the
" Germans hed threatened te uee sgeinst England., Its
code designetions were F7C7€ end B-163, Fowever, it
was introduced to the werld through breadcests by the
German Ministry of Fropagsnde es Vengesnce h.oepon
Number Cne--lster simply V-1,

(2} Allied version. The Allics have veriously (offi-
cially snd uwnofficially) called this weapon V-1, Fly-
ing Bomb (or FB), Diver, Buzz Bomb, Loodle Bug, and
Pilotlsss Afreraft {or FAL), To aveld confusicn with
"vengeance" veapons of the rocket type {included in
Gensral Board Study: V-2 Rocketsi, and for the sake

* of brevity, subject weapon will hereinafter be celled
FiC.

SECTION 2

ChARACTER ISTIC

| Leg]

65, Fhygical end Genersl Flight (rerecteristicg.

6., Physical. In general outward appesrance the FAC is sim-
ilar to & small conventional type monoplane, the main difference being
& tube-like, supcr-imposed jot-motor, instead of the femiliar engine
and propeller. Tts principel physical cheracteristics are

{1) Wings -- mono-midewing type, totsl span 17.5 feet.
{(2) Oversll length -~ 23 feet (from fromt of fuselsge to

rear of jet).
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(2) Warhead -- 2,24C rounds.

(4) Explosive -~ 1,660 pounds (included in weight of
harhead).

(5) Fuel - 150 gallons (eny low grade combustible, ap-
proximately 30 octene).

(6) Fropulsion Unit -~ Argus-type jet-motor (mounted on
: top of, end protruding beyond, the fuselepge).

(7). Tail assembly -~ Single fin snd rudder type.

() Construction »- 411 metel, {leter models incorpore-
ated plywcod in wings and fuselege).

(S) Totel height ~= 4,75 pounds.

be Control in flight is sccomplished by mans of e mapnetic
compess and gyres, The mester-contrcl-gyro scts as o compess end is
electrically connected vith the megme tic compess. The twe compensate
cach other and thus keep e continual check on accuracy cof course. 4l-
titude is also centrolled by the master-centrol-gyro in cenjunction
with en altimeter. Controls for pitck end yev are demped by a peir of
gyros vithin thc sutomatic pilot,

c. Air range is contrclled by e distance meaguring deviee
cpareted by & propeller mounted on the nose of the wrrheed, lben the
Pl hes resched a predctermined sir renge thris device sterts a scquence
of actions which first shuts off the fuel supply to the jetemotor, then
depresses the stabilizer centrol surfeces, ceusing the Il to dive to
the ground, The maximum renge of tho FaC is 250 miles.

66. Letailed Flight Chersctcristics.

n. Meneuversbility. The individusl FiU is set to fly at =
ecnstent specd and altitude. In dirsction, it is elmost inveriebly
flovn in # straight course, but it cen be set to meke one turn up to 45

dogrces at any time during its flight.

b, The F.ete of Travel is censtent during flight end there is
no provision for sdjusting thie rate, The average speed of 5,000 PiC's
in the Antverp ettack wes 250 milss per bheur. 4ctuelly, only some helf
dozen ceme in at less then 300 mwiles per hour snd ebout the sems number
at more than 400 miles per hour,

c. altitude is predetermined end, when resched by the FAC
cefter teke-off, is constent, 4ltitudes can be selected and pre-set from
600 to¢ 10,000 feet, Altitudes between 4,000 end 5,000 feot were gencr-
ally used sgainst London,'while 2,000 feet wos normel on the Continent.
In the intverp attack, the pverepe fixed eltitude was 3,000 fret ond wes
seldom exceeded. Some crme in et legs then 3,000 feot, especislly those
from the north. Thess were still rising since, becsuse of the neerncss
to lsunching sites, they hed not yet sttained thedr operetional eltitude,

. dI Vulpergbility, The PAC proved to be o difficult target
to destroy.” It wes smell in size end rugged in construction, Its

1 The eminent Englisk scientist, Mr. Duncon Sendys, Cheirmen of the V-1
Committee for the defense of Longton, reported to Perliement thet the
FaC is sight timea herder to degtroy than en crdinery plene flying
the same course,
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normal opereting eltitude usuelly placed it beyond the most effective
ronge of sutomatic weaprons, ~LEven vhen hits were obtamined by eutometic
veapons, they seldom succeeded in degtroying e F&L or in permenently
doflecting it from its pre-determined course. In most cases the explo-
sive cherge of the 40mm gprejectile wes insufficdent to secure the de-
sired destruction, snd the robot pilot was eminently successful in main-
taining directional stebility, Cn the other hand, the destructive ef-
fect of the <Omm shell wes pmple, but the FAU's customery sltitude wes
unfsvurgble to SOmm gun betteries (or British 3.7's). Tre gunnery and
tacticsl problems vere solved with increesing success, beginning with
the defense of London and resching s climax in the defensc of antverp.
Threse defenses vill be discussed in peregraphs €9 end 70 of this study.

e, hccuracy. The eccurecy echicved by PiC launched from
diffcrent erees is tabuleted below, hounds falling more then 20 miles
from the meen point of impect ere oxcludcd,

Terset abtecked henge Devizticns In Miles
(Miles) Lenge Leterel
ARTVEREF, from N ortb‘ sC 5.2 haT
LIkGE, from South-Last 75 5.8 5.1
WNTRERP, from North-Lest 110 5.9 .1
NTWERF, from South-Lest 135 6,1 £.5

These figurcg shor thet renge eccurescy ves neerly independent of the
distence of the terget from the launching erea but thet laterzl accu-
recy decreesed slowly cs the renge increcsed.

SECT ICN

LFFECT &5 & MILITALY WEAPCN

€7, Strategic rnd Psychologicel Effectiveness of PaC

e. PaC ceused little damege to Allied militery materiel end
relatively fev cesueltics., Civiliens, hewever, vere nct so fortunete,
The PiC bomberdments of London end intrerp destroyed cn incstimeble
emount of property end killed or wounded thcusends ¢f people. The prin-
cipel strategie effeet of PAC on the dllied wer effert wes thet it re-
quired the omployment of lerge emounts of sntieireraft srtillery to com-
bet its etteck, The intwerp dufense, for exemple, censisted of approxi-
mately 18,000 troops, 208 SOmm guns, 1€ 3,7 inch guns (Eritish), 1FE
40mm guns, end 72 seercklights (British). Some idea of the emount of
supplies ccnsumed by the defenders of dintwerp during the five months
cempaign mgy be geined from theee figures: 3,755,000 sendbegs, 532,000
rounds of hesvy emmmition, end cver 1,600,000 gallons of gesoline.
ageinst this defense the Germens cmployed net over 2,500 men. - From ap-
proximetely 42 sites they launched en sverege of 25 Pal drily, with e
pee¥ of 160 leunched during the 24~rour poried 1516 Februery 1945,

b, Psychologicslly, PAC hed 2 considersble effect, Thousrnds
of &llied troops over whom they fler - rnd quite frequently landed
amongst - were kept in a continuous stete of nervous tension. Whether
by design or by malfuncticning, meny Pil fcll and exploded along their
peths to the objectives., Individuels could teke few protective mcesures
ageinst PaL, for, rlthough Pil were eesily recognizable by sight aor
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sound, there elweys wes uncerteinty as to where or vhen they might
fell, Even one several miles to a flenk might side-slip in end strike
from the rear if the jet motor eut off or was dameged by gun firs,
They were launched in fog, rain or snow. Scmetimes es meny es eight
arpeared, seconds apart, from one dirsction, elthough for tre most
pert they came sporadicelly throughout the day, so thet no relexation
wes possible. The cheracteristic rosr of the motor in flight, the
stream of flame flying to the rear, the cutoff, silent dive, end vio-
lent detonation caused soldier and civilien plike to wonder with ner~
veus enxiety vhether or not each epproaching PAL would cut off end dive
into his immediete ersa. Amongst soldicrs in the FiU area, PiL wes the
subject of more conversaticn then eny other wveepon.

SECTIN &

MEASURES FCF, LDEFINGE

68, Ceneral. Pil defensos vere set up st verious times for the
defense of the cities of London, &ntverp, liege, Brussels end Mees-
tricht (VK5552). Brief descriptions of thc defenses of the first
three citles sre glven below, The letter two ere not covered, e have
ing been entirely a British defence end the other nover heving been
subjected to ettack, The total Pal lsunched on Loendon during the per-
iod in which americen unite perticipeted was 7,539, of which 1,651 were
destroyed by entisircraft with zf1 being credited to Americen wnits.
Destructien by all air defense methods, including ugse of eireraft, to-
tnled 3,787. There were, hovever, a total of 2,341 incidents in Greoter
London, 0f the 9,000 Pal launched agsinst Continentel tergets, over
5,000 were directed egrinst /ntverp. Meny were vide of the terget or
for various resscns failed to errive, Of the 2,394 which were plotted
by rader on a course vhich would heve hit the city, the antlairereft
defenses destroyed 2,183, Between 2,000 end 3,000 Pil wore leunched
ageinst Liege with about 1,000 incidents occurring within the city.
The FAC atteck on Liege lested frem cerly in October 1944 until 1€ De-
cember 1944, but the city wes defended by entisireraft only from 23
November 1944 to 11 December 1944. There wes & total of 392 FiC en-
geged, of vhich 72 were claimed destroyed.

69, Defence of London.

e. Intollipence. Through verious scurces of intelligence,
the British, as ecrly es April 1943, wore in possession.of censidereble
informetion cn the subject of Cerman plens to employ long-range bcmb-
erdment veapons, This informetion included rccureic estimetes of the
cheracteristics of PAC rnd of the plonned method of ettack. Soon other
informetion was edded which included the locrtion of .the mein experi-
mentel stetion end fectory st Feonemunde, Germany, (EFCS532) end e num-
ber of launching sites undar censtructien elong the French coest. Fur-
ther informeticn indiceted thet FAC ettecks efainet Londan could be
expected not werlier than Februery 1944.

b. Plens. The British reected vigorously and promptly by
bombing the sxperimentel stetion, fretory, end lewnching sites. In
addition, the Eritish dntleireraft Artillery Command meds extensive
plens for en entiaireraft defense, Results of their study indicated
thet the imerican equipment {the SCh-5{4, reder, -9 director end remote-
centrolled guns) would be fer more effective than exlsting British
equipment, Supreme Headquerters decided thet Americen units would per-
ticipete in the defense of London. This defense project was given the
code ward CROSSBOW. Plens were completed in December 1942, end it weae
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sxpected te put them inte effect by 15 Jenuery 1944, o ¢
rnd the FL ettacks did not materieliie, it v:i-s Zéﬁcluézdtiﬁitpi::;d
vculd coms concurrently vith, or shortly efter cur atteck on tre Con-
tinent. It wes therefae necessery to consider cerefully the rllece~
tion of entizircreft ertillery strengtt betreen CRCS3BGW end OVERLCIL,

c. The Pul dtteck finelly tegen on 12 June 1644, Cn 12
June 1644, the L1Sth end €0lst americen dntisirereft Gun Bettzlions
wnder the ©d sntisirereft artillery Group, elreedy cn the Felkstone-
Lover ccest in en entieireraft rcle, werc ordered to essumc the Diver
mission rz plenned. Cn 15 June 1944 the stieck strrted in feree, end
vithin 24 heurs 182 British heevy entirircreft gune end e like number
of eutoprtic verpons veérxe in position in g belt defense just scuth of
lendon,l & balloon berrepe of 4EC balloons ves deployed en 72 June 1644
This wes lrter built up te 1400 befloens, Cn 14 July 1944 & decision
wee mede tc shift the defencc to the coesst for mere effective fire con-
trol. The ettack continwed ell curing this pericd. The etieck rceghed
¢ perk of 215 bembs leunched in the Z4-heur period 3-4 angust 1C44.5
The cmericen units in the defense were huilt up during tris peried to
cne group snd five rotisirersft ertillery Gun Brttelicns. The ettecks
diminished until € September vhen 11 americen ;ntisirereft artillery
units were relievsd,

d. A number of old principlcs were rroved end & few new
lessens were lesrncd during the London PiC defense, scme of which were
leter used tc rdventepe o the Continent,

(1) The importance cf cereful preperetion for firing
' end the exercise of diligrence end skill in cpere-
¢ ting technigues during ecticn were perticulerly em-
phesized. The constent ¢ltitude end rectildineer
cherceteristics of the Fil's flight mede errcrs in
technique gleringly ~pperent. Cenversely, the num-
ber of hits incressed in direct retio te the skill
and diligence vitk vhieh the principles <f scund
gunnery vere aprlied,

(2) & defense in depth, secured by plecing successive
belts of guns slong the psth of the FiG, wes found
t0 bo most effective,

(?) The use of proximity fuzes increesed the percentrge
of Lits,

(4) The efficiency of the defense incrarsed vken the gun
belt wes moved to the corst. This permitted the uss
of proximity fuzes snd elso took edventege of the
grester efficiency of reder when used over weler
rather then over lend.

70. Defense of tntwerp.

e. When the cspture of sntverp ves imminent, it ves rea-
lized thet this city was a suitable terget for CRCSSBOL weepche end e
defense should be plenntd, Therefora, on 1 October 1944, 21 irmy Group
(British) requested Suprems Headquerters to meks sveileble certedn
ameriesn gun bettelicna for @ defense, This ves spproved end on 2
Cctober 1944 en intelligence cpprecietion wes issued indiceting that o

See fppendix IV
See appendix 11T
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Germen etteck by P&l was belng plenned. Abcut ten deys leter the ot-
tack on intrerp began, Cn 15 October 1944, orders vere issued to IA
~ir Defense Commend tc deploy' three gun bettelions, It was reslized,
kcwever, thet this scele of antiaircraft artillery wes inadequete end
additicnel units were requested and gradually errived,

b. By 10 Nevember 1644, the defense consisted of iro pntie-
©eirereft ertillery trigedes, four entieircraft ertillery groups, seven
gun bettelions, tvic sutomstic veepens bettaliens end e British seerch-
ligkt rcgiment,.© This seerchlipht regiment ves deployed to merk the
irregulerly-sheped inner-artillery zene,3 the unusuel pettern of which
wrs coused by the prescnce of oper:tvicnal rirfields in the vicinity ef
Antverr. The attacks continuelly grew in number and begen coming from
vericue directicns. Initially, they crme anly from the scuthesst, but
an 1€ December 1544, concurrently vith the beginning of the Germen of-
fensive in the wrdennes, new ettecks begen from the northeest. There-
fcre, the defenses hed to be redeploye d," and centinuel redeployment
theresfter becsme necessery to meet ettacks from nev dirceticns., By
mid-LDecember five gun bettelicons end cne eutomrtic weepons bettelion
hrd been rdded to the defenses. .

¢, The Pill ettock continued end rlsc the irdennocs offvn-
sive goincd ground repidly. The ficld srmics ¢ellod for yeinforcing
antisircreft ertillery units, Five gun end three sutomatic weapens
bettelions were ordered frem the wntverp defense for this Job. The
remeining americen units were suprlemented by twe British heevy enti-
sireraft reglments,-

¢, There ves not much further chenge in ths defense until
cbeut 11 Jenvery 1545, vhen the &rdennes cffensive hsd been crushed
end scmo of the units had returned to intycrp, Inesmuch as tho scuth-
eest ottacks hed lessened, end the nerthesst sttecks hg,d increasod, most
of the returning units were cdeployed In the ncrtheast.

¢. By this time the numbrr ené yercentage of PAC's deostrcyed
vere incressing deily. 7 Onc frctor contributing to fevorgble rcsults
was incressed preficicney in punnery by persannel, The mejor fector
was the usg of proximity fures (T 152), mede especielly for thbis do-
fcnse end now eveileble for the first tims. The new fuze providecd for
carlior self-destructien, thus permitting its eefc use st lover engleas
cf elcvetion then vere fermerly possiblec. The immediete effect of thig
feeture ves to increrse the numbsr of tergets destroyed in the air from
1¢ plus tc 31 plus percent, Tris improved perfcrmence rosulted in
feror destructive explesions on the goound, (ertain disedventrges hed
tc be overcome, A4t no time wes the supply of the new T 152 type fuze’
sufficicnt to permit its use except in the lower trackete cf eleveticon,
&4s e result, typicel courses were fired with threc types of smmundtion.
The guns vent into ection ot eleveticns as lew es 106 mils using the
M43i6 mechenicel fuze, it 200 mils (leter reduced to 165 mils) they
shiftcd tc the short proximity fure T152, end rt 400 mils (later re-
duced t¢ 330 mils) chenped to the T7EE, The use of these three types

See Apoundix V.

See Appendix VI.

Inner .rtillery Zencs ere erces defended by (a4 artillery in which
eircreft sre prohibited frem flying.,

See lppendix VII, VIII.

See anpendix T,

See . npendix L.

Sce fprendix XII,
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of fuzes complicated net enly the service of the prlece but elsoc the
smmuniticon supply problem, However, the procedure folloved vag nece
essery under the cenditiens imposed, end the results sttained emply
Jjustified the effert and cero tsken in sclving the problem.

f. Towerd the end of Jenusry 1545 the third end lest medcr
change cf dlrecticn of stteck begen. This attack cems from the no;th,
and the leunching sites vere sc clese thet it is estimeted thst SC FCT-
cent of the PiC's leunched would keve been hits cn intwerp hed thet
city's defenges nct been effective,l This sttack becscms quite sericus,
and the defense wes complicsted by three fectors: first, cne of the
lergest rirfields cn thc centinent ley in the zene of ettrek, necessi-
tating special rules of fire end elimineting 7C rercent of tre pcssible
gun positions In this ares; second, beceuse of the proximity cof the
enemy lines on the Weel Kiver, the time cf rerning wes very smell; ond
third, the PaC's flev ¢t n very lcw pltitude, Due to the shert rango
frem the leunching sites in the ketterdem erec, meny tergets poesed
aver the froat belt of guns es lov es €00 fest #nd rese repidly.

g, 4ir werning in the other zenes ¢f sppreech hed been ex-
cepticnally good. appreximetely elght minutes cf werning wes ccnsist=-
ently received on Fal's leunched frcm the scutheest end ncrtheect, but
when they stnrted ccming in frem the nerth, the verning time érepped
tc an averege cf three to fcur minutes, Abcut the seme time multiple
flights of 8s meny ms eight Fil's wers used in en esttempt tc ecnfuse
the defenders in terget selecticn, These difficultics vere cverceme by
assigning extremely nerrce ncrmsl sectcrs tc esch bettery end meking it
standing procedure thet e bettery fire in sscters cther then normel
cnly when nc tergets were apprceching in ite assigned sector. The &t-
tacks continued from the nerth end ncrtheest but fell off frem the
southesst. In Februery 1945 the sttecks reeched their highest peek
end ceme almest entirely from the north and ncrtheest, 4 defense in
grost depth wes established, using units from the scutheest tc belster
the north and nerthesst belts of defonses The belt methcd cf defensc
in depth wes by fer the mest e¢ffective, During the pericd Februery-
Merch 1945, the sntieirereft ertillery defense reeched its pesk cf ef-
ficiency. bithin e gix dey pericd, B7 cut cf €1 PiC's, cr ¢ percent,
were destrcyed.3 Luring the entire per of thIs dclense meny eir=
1aufcREd LTS Worc directed ot antwerp., This mede it difficult tc ad-
here tc the decisicn tc keep the guns strictly belted alcng the paths
froem the true leuwnching sites tc the cbjective, Curmen eirplanes were
equipped with cerrying recks fer PAC whick cculd be lsunched from these
plenes ot scme predesigneted lecceticn, thus giving extreme mcbility tc
the launching loceticn, This wes perticulerly disccncerting, becruse
if tho enemy hed sufficient eir strength he wculd B eble to lawmeh Pal
sttecks from ell directicns sgeinst s terget, thus meking cur zcne de-
fenses impotent in these erees nct ecversds It wes continuvelly neces
sery tc gemble cn vhere the true leunching sites were lceeted, ¢s nc G=2
informaticn cn the subject was ever aveilrble. With this threet elvays
in mind, the plenning steff Jept spocinl deplcyment plens up tc dete,
8¢ that shculd attecks frem all dirscticns stert, immediste steps cculd
be teken to ccunter them, This epplied perticulerly tc the lcerticn,
through actusl physical tests, cf a vaat number cf radsr sites in crder
that units cculd be shifted withcut deley as the etteck chenged,

h. Ttems cf Gencral Interest. Cf the 5,000 FiC's launched

——

1 See Appenc.iix X
2 See Appendix XIII
3 See Appendix XII



egeinst intwerp, enly 211 explcded vithin the city, end cf thcee 55
were nct sngeged by the defending guns, beceuse cf restricticns egainst
firing in ncn-restricted rreas. Tergets nct vithin designsted erses
were fired cn cnly if reccgnized visuelly, The ammuniticn suprly wee
extremely eriticel, On sech ¢f twe perticular nights, under very
heevy ettack, sppreximetely 15,000 reunds were fired, thercty reducing
the eveileble steex of eammiticn <n hend in the thester te a denger-
cusly low level, In crder to conserve ammuniticn, the guns were per-
mitted tc engege cnly these terpets directed towerd the vitel eree.
Every gun-battery cpereticnhs rcem pletted tergots with reder end mede
the decisicn whether cr nct te engege,

i. Le-ssr:ns lgarnad in the aAntwerp defense egeinst PiC were,
in general, a ccntinueticn end develcpment of these prineiples breught
cut in the Lenden defense. The fellewing additicnel ecmmenta ere per-
tinent: '

(1) The siting end turning of reders for use cver lend
is mere criticel than fer use cver weter, oeceuse
of the necessity for sereening,

(2) The belted defense was fwither develcped, providing
vhere pcssible 10,00C tc 12,000 yerds betwsen belts,
and between the inner belt end tbe defended sres,
This arrongement, used vhere pessible, effcrded mere
exce for dameged Pil's tc fell cn nin-cengested
erees and prevented shelleclutter cf cne belt frem
blinding c¢r ccnfusing the reder cpereters in the
next belt, '

(3) autcematic weepcns vere feund te be cf little cr nc
value against PaC.

{4) in efficient early werning system is <f extreme
impcrtence tc insure the necessery degree cf alert-
ness end tc minimize the strein <n men tnd equip~
ment,

{5) The tebles ¢f crgenizeticn dc nct centemplete ccn-
tinucue cpersticn fer extended pericds.

(6) Special rules of fire must be imprcvised to meet
special situeticns, vith emphesis cn ellewing the
groatcst peseible freedem cf acticn to the fire
units,

(7) The habituzl use cf "Selve Fire® resulted in de-
¢ided imprcvement in firing results, It permitted
precise fuze-cutting, £ wnifcrm end eccurete "deed-
time" snd held the rete of fire tc desireule limits,

(8) The efficiency ¢f the guns increased vhen the use
¢f preximity fuze cver lend erees vas authcrized.
This festure wes further emphesized when the preper
fuze ves cbteined with the shert-time-self-destrue-
ticn festure thus enabling its use gt lcver engles
¢f elevaticn,

71, Liege.

e, Defense of Liege against Pal was gsteblished fcr severel
reescns, cnly cne of wkich wes & censideratien of the city itself,
liege wee cn the peth cf Pil cttacks zgainst antverp from the scutheest.
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The fall of sherts from these ettacks was deing ccnsidersble cemrge in
the First drmy erce. Althcugh the stteck en intwerp end Liese sterted
in Cctcber 1$44, the defense of Liege wes net estebiishsd wntil 23 vt
venber 1044, This deley wes ceused by the 12th army Greup crder thet
PaC's could net be engeped cver cengested friendly troop aress or in-
stallations; slso, First iromy entisircraft uwnits were not rade evail-
able until that date. After some study, it was decided thet an attempt
would be made to fire on FAC's befors they crossed the enemy lines,
Therefore the defense was to be set up as close as possible tc tre
front. This sector was censidered very quiet, end it wes felt thet the
risk of having antiamircraft battelions so near the frent ves fustified
by the ability tc fire on the PAC's over the enemy lines, ’

b. The first units moved into the belt on 22 Hovember 1544,
sdditionnl units leter joined the dafense, end on 10 Decamber 1544 the
total troops employed vare two greups, four gun and three autcmatic
weapons battalions (less e battery,. The defense ras just beccming
proficient vhen the Ardennes btreskthrough on 1€ Decerber 164, begen.
All units vere redeployed in antitank rcles covering the nerthern and
southern flanks of the Germsn advance, Thus ended the Liege defense
ageinst PAC on 16 Lecember 1944, After tke breelthrough wes crushed,
the First Army entisircraft units vere needed in en entimirersft rcle;
cmsequently, the Liege defense nas never resstatvlished,

€. No lesscns inveclving the defense ageinst FAL were trcught
out at Liege thst heve not slready heen coversd in the lenden end int-
werp discussicns,

SECTICH 5

CONCLUS ICNS ANG LEC CUIENL AT ICH:

72. Conclugicns:

a. Lefense of industrial sites, harber facilities, cities,
or large aress against PIC is best sccomplished by s multiple-belt de-
fense of heavy antialrcraft guns.

b. Distances between belts, and tetveen the Inner belt and
the defended ares, should be¢ from 10,600 to 17,0CC yards,

¢. Carsful preperation for firing end the exercise of dili-
genco end skill in operating techniques ere essentisl to a Fil defense,

d. Automatic weapons are nct effective against PAL.

6. Froximity fused smmunition, cepetic of Peing fired st
minimum elavaetion, is more effective than time fused ammunition,

f. Cuided missiles with homing device shculd be develeped
to replace entisircraft guns in the defense against Fil,

g. The lessons lesrncd in horld ¥ar II concerning defense
egainst PAC are not yet included in har Depsrtment doctrine.
73. hecommendations:

a. Guided missiles with homing device end proximity fuze
be developed to roplace entiaircraft guns in the defense ageinet PaC,

b. Current doctrine (permgrafh 62, Fleld Manual.u.-l.) be €Xw
pended to include detailed tactice snd technique for entieircreft de-
fense sgainst pilotless sircraft,
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CHAFTER 7

CONGLUSTONS AND REC OMMENDATI(NS

B e e i e o e e e e e V.

74, Conclusionss

a. Sufficient sntiaireraft artillery was allocated to the
Europesn Theater; hoevever, there exists no convenient and adequate
yardstick by which suitsble scales of antisircraft artillery can be
readily determined. .

b. The use of searchlights by entiaireraft artillery is no
longer necesgary.

c. The use (in ship-to-shore assault) of provisional machine
gun battelions, employing light, men-portable mounts, is sound.

d. The use (in ship-tow-shore esssult) of man-portable bar-
rege balloons which can be valked ashore is sound,

6. alr varning, including 4ntiaireraft Artillery Intelli-
gence bervice, was generally inadequate,

f. Lurrent doctrine en the subject of defense against rilot-
less sircraft is inadequate,

75. Eecommendstiong: It is recommended thet:

&, A& jeint staff study be made to determine the suiteble
scale of entiaireraft ertillery for a theeter of operations, besed on
the number cof divisions employed.

h. Scerchlight ergenizgtions snd cquipment be deleted from
sppropriste antiairceraft ertillery tables of orgenization end equirment.
kS a corcllery: The (Corps of Engineers develop the use of sesrchlights
in battlefield illumination, illuminetion for construction, et cetera,
and the Air Forces include in their own units the searchlights essential
for their needs, such as fighter-searchlight teems, homing beacons, lend-
ing strip illumineticn, ct cetere.

¢, Present tectics be expanded te include the 1and1:ng of
man-portable berrege bslloons ané antisircraft mechine guns with as-
sault weves in emphibiocus operations.

d. Present policies and doctrines on sir werning, %nclud-
ing betk the present Adr Lerning Service and Antiaircreft artillery
Intelligencc Service, be completely revised end expended to.mclude en
integrated, theater-wide service of eir werning end identificetien.

¢, Current doctrine (peragreph 62, Field Menuel bé-L) be €x-
pended to include detailed tzctics end technique for entiaireraft de-
fense ggoinst pilotless aijrcraft.
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TEE GENERAL BCAKD
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6 December 1944,

71, 4ppendix VIII - Sketch of 4A Deployment for Defense of int-
werp, 1€ December 1944,

72. 4ppendix IX « Sketech of 44 Deployment for Defense of antwerp,
20 Decembor 1G44.

73. Appendix X - Skatch of &4 Deployment for Defense of intwerp,
11 January 1945,

74+ Appendix XI - Sketeh of aa Deployment for Defense of intwerp,
31 Jenuery 1945,

75. hppendix XII - Graph PiC .ittack on ,atwerp,

76. Appendix YIIT- Sketch of AA Deployment for Defense of Antwerp,
28 February 1945. 7

7. 4Lppendix XIV ~ Sketeh of Liege Pal Belt,

LIST CF PERSCNG INTEEVIEMED

i. Lt, Col, George E. Lavrence, Cal, CC, £39th add LK Bn (M),
2. Lt, Col, K, E. Dunnington, CaC, €O, 486th hda &k Bn (SP).
3. Lt, Gol, Benjamin M, werfield, CAC, (C, 552d A&A AW Bn (M),
4. lt, Col, Lawrence W, Linderer, CAC, (O, 554th AAA AG Bn (M).
5. Lt. Col. W. 5, McArthur, CAC, (O, 574th ARA AR Bn (SF),

6, Lt, Col. James A, May, CAC, CC, 530th AAA A% Bn (M).

7. Lt, Col. Philip I, Baker, CAC, CC, 574th AAA AL Bn (SP).
€. Lt, Col. Edger k. Thompson, Jr., GO, 433d AkA &K Bn (M).
9. Major Dawey S. Herwcad, CO, 77Bth A4 &b Bn (SP).

10. Major O. A.Moomaw , CiC, CO, 839th AAh AW Bn (M).

11, Brig. Gen, Claude M, Thiels, ETOUSA and 12th Army Group.
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12,

13.
14,
15,
16,

Brig. Gen, Leslie Kieth Lockhardt (Br), Cuxhaven, 20 October
1645,

Dr, E. P, Robertson, SEAEF, Hochst, 14 Cctober 1945.

Col. ¥. 5. J, Carter (Br), SHAEF, Cuxhaven, 20 Cctober 1945,
Col, W. B, Brucker, SHAEF, Frankfurt, 10 September 1945,

Col, H. P, Newton, 11lth AAh Group, Heidelberg, 10 October 1945.
Note: The first ten individuals listed were all interviewed

at Headquarters Fifteenth US Army, Bad Nauheim, on
24 October 1945,
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LPPENDIX T

ASSIGNMENTS OR ATT.CH:ENTS OF UNITS .8 OF 15 Octeber l9b,)+l

Type Unit First Third Ninth &th 12th X Tatal Theater
ATy ArTmy Army Army ATy ADC Field Total
Group  Group Forces
Brigade, Hq and Hq 8try 1 1 o1 7 - 3 10
Group, Hq and Hg Bbry 7 5 "k 1 1 1t RE- R 29
Gun Battalions (scbile) 5 507 1 1 7 19 26
Gun nns (Semi-mobile) 1/2 12 /2 12 if2
iw bBns {lobile) 17 13 11 2 2 3 L5 : L8
& mns (Semi—ticbile) ' : 17 0 17
Séarchlight Letbalinns 3 0 . 3
sk Bns (Self-"ropellied) & 6 3 1 2 18 18

1. These babuletinns ars besed en unit c.rds filed in USFET iG Records. uhils semc errors in these files were
discovercd, they are, in gencral, considered reasensbly accurate. ’
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Type Unit

Erigade, Hq and Hg Biry
Group, Hq and Hq Btry
Gun pattalions (mobile)
Gun*Bns (Semi-iobile)
‘W Bos (zrggnbilé) :

¥ Bns (Semi~iiobile)
Searchlight Battalions

AW Bns (Self-Propelled)

£SSiGN?ENTS THD CTTACHMENTS OF UNITC AS OF 1 MY l9l|,5l

First
ATRY

13-

5

Third
Yy

16

Saventh

Resivy

22

13

Hignth  Fifteenth
LYmy ALY
1 1
6 2
5
1/2
20 3
/3
. 1

1. These tzbul:tinns are based nn unit cards filed in USFET iC Reenrds.
discovered, they are, in genersl, crnsidered reasnonably accurate.

2. One brigade operational with French Frrees,

3. On grrund security missieon.

L. On Military Police duty.

6th 12th
army  Army
Group Groun

13

1

2 2

1

1 1

Ix Com

/DC Zone
7

15
3 1k
7k
6

17 3k
é 2/3

Total
Fisld
Frrces

2y

26

1/2

69

2 1/3

25

thile some errors in these files were

Total
Theater

33

15 1/2 i

75

20

25
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APPENDIX II
RESU.E OF QPINIONS AND FACTUAL STATEMENTS
ON EARLY WARNIKG AND AAAIS

Source: Faragraph 33, Section III~-~Unit Factual Data, Replies
to Inclosure (Questionnaire) to Letter ( AG 472 Opaa),
Headquarters ETQUSA, Subject: Antiaircraft Artillery
Questionnaire, dated 11 June 1945.

1., The following is a resume of replies to the above—cited ETOUSA
Questionnaire received to nine questions from Amy Antiaircraft Officers,
Brigade Cpmmanders, IX Air Defense Commarder, and Group Commanders, who
operated in the ETO.

Question 1: "Have the systems of Early Varning and AAAIS pro-
vided adequate early warning under all conditiona?"

Replies: No Yes
IX, ADC 1

Hq Armies 3 1

AAA Brigades 3 -9

AhA Groups 11 22

Totals: 18 32

. Question 2: "Has Early Warning from Alr Force sources been
satisfactory under all conditions?!

Replies: No Yes
’ IX 4DC ) 1
Hg Armies L

AAA Brigadas 7 3

AAA Groups 20 7

Totals: 32 10

Question 3: M.as-notification of the movement of friendly

aircraft satistactory under all conditions?"

Replics: No Yes
IX: ADC 1
Hg Armies &

AAA Brigades 10 ) 1

AAA Groups 2l 3

Totals: 39 4

uestion 4: "Are the types and numbers of radioc sets author-
ized by present T/E adequate for AAAIS ami Farly Warning (in addition
to their tactical and administrative use)?"

Replies: No tes
Hg Armies 4
AAA Brigades 10 1
AAA Groups 26 6
Totals: 140 7
APPENDIX II
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Question 5: '"has the range of radios too short?"

Replies: No Yes
Hq Armies 3

AAA Brigades 5

AAA Groups .0

Totals: 28

Question 6: “were the frequencies and numbers thereof of
radios used for warning satisfactory?®

Replies: No Yes
Hq Armises 2
AAA Brigades &
AAA Grouos 11
Totals: 19

Question 7: "Were non T/E radios used?”

Renlies: Ho Yes
IX. ADC 1

Hg Armies 4

AAA Brigades 2 10

AAA Groups 3 26

Totals: 5 41

Question 8: "Has the present allotment of AA operations de-
tachments been adequate?”

Replies: No Yes
IX 4D C 1
Hgq Armies 4

Mk Brigades 6 2

AAh Groups 19 8

Totals: 30 10

Question 9: "Have the recently authorized OP teams with AW
battalions proved satisfactory?"

Replies: No Yos
IX ADC l

Hq Armies 2 1

AAA brigades 2 7

AMA Groups 9 15

Totals: 1y 23

2. Comments on the Resume,

a. (uestionsl, 2, 3, 4, 7, 8, and 9 were taken directly from
the Questionnaire. (uestions 5 and 6 arose in connection with the ade-
quacy of radies and were internosed to cover the comments of some of
the officere who saw fit to moke them, ’

b. Direct answers to the specific questions occasionally were
nat made; they had to be inferred from remarks made, Several of the
positive answars (yes) made in connection with Questions 1, 2, 3, amd 4
wore made with reservations, For exampls, "Yes, the system of warning
was satisfactory excent in a moving eituwation.” Such answers have been
recorded as “Yes",

c. The answers given by battalions {which to conserve time are
not given herein) corroborate the trend established in paragraph 1,
above, except that the contradiction between the answers to Questions 1
and 2 are not so pronounced.
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LONDON PAG ASSAULT
GRAPH ofF AGCEPTED CLAIMS

TOTALS DURING ENTIRE PAC. ASSAULT

8 BOMBS LAUNCHED LAUNGHED DURING U.S. PARTICIPATION 7539
DESTROYED BY ANTIAIRCRAFT 1651
BOMBS DESTROYED BY AAA DESTROYED BY ALL MEANS 3852
' DESTROYED BY BRITISH AAA 1370
NUMBER OF DESTROYED BY U.S. AAA 281
FLYING
BOMBS .

200

100

09 22453 GEPT 44

U.8. UNITS| RELIEVED OFf OPERATIONS|

| L

2 13 14 15 16 IT 16 19 20 2 22 23 2425 26 27 2829 30 31 | 2 3 4 5 6 7 8 9 10 I 12 31 1415 16 7 18 1920 21 22 25 24 25 26 27 2629 30 31 | 2 3 4 5 6 7 8
JULY SEPTEMBER

9 KU 12345

NOTE HOW EFFECTIVENESS OF ANTIAIRCRAFT [IMPROVED
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ORIGINAL DEPLOYMENT

ABEAL

FINAL DEPLOYMERT
AREA

GUES (B

& belt, as indi-
cated, consisting
of & rows of 8
gun sites, Bach
row 3000 yd&s apart
and a lateral
spacing of 6000
yds, between sites

FATIEI S

Tnitially: One

LU mm on edch gun
site and one 40 mm
on each 8/L site

in area concernsd.
Tater: All 40 mm
move to a belt run-
ning just south of
the southern edge
of the gun bels.

411 guns and A0 mm, as well as 20 mm and rocket firing )
equipment, moved to compact Pelt as indicated {i.e. oOn g}\ e
the comat from Beachy Head to Dover to a depth of 5000 P
yds iniand. Ianes, to enable fighters to procesd to
patrolling area over Channel were inserted into
the belt as required.

g

Enlarge as indicated.{

BALLOONS —7s indicated.
«8/L's- . - Thickening .of.nor- No change.
mal deployment to ’
3000 yds 1n area
concsrnad.
FIGETER3 3 P.TROLS: 2 PLTROLS:

(1} Over the
Channel.

{2} Ovsr the
coast from New-
haven to Dover.
{3} Along sou-
thern edge of gun
belt Hayward
Heath to Dover.

{1} Over the Channel
{2} Overland opsrating
between ths Balloon

Belt and the Gun Belt.

Egg;g E==] Balloons
77 U777 Gun Belt g
Original Final A
Deployment Deployment %
Area - Areg h &
Eastboure g

4l DEPLOYMENT FOR DEFENSE OF LONDON AGAINST PAC
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Observation Posts extend North to the Waal River and East to the Front Lines
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Qbservation Posts extend North to the Waal River and East to the Front Lines

S
N ) "J Breda
T
- fMRoosendaal )
~ «J TILBURG

Unless otherwise noted, all

units are American gun battalions

ALS DEPLOYMENT FOR
DEFENSE O0F JANTYVERP A3 OF
6 Dec L

APPENDIX VII



l Observation Posts extend North to the Waal River and Last to the Front Lines
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PAC ATTACK on ANTWERP

NUMBER OF
PAG

160

150
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120

1o

100 . l
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20
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QCT. NOVEMBERI 044 DEGEMBER JANUARY FEBRUARY 1948 MARCH APR.
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