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O AIR SUPPORT OF LANDING ASSAULT OPERATIONS ™

I was glad to learn from Col Thompson during his opcning
remarks last Monday that he docs not like the term "oxperth,
for I can assure you that we do not have any oxpeorts in the
Support Command, who ean qualify as such as a result of battle
cxperience, In conncetion with the term "expert" it might be
interesting to remind you € the definition of It Gen Bill Knudsen
gives to that term. General Knudsen says an expert is 'just a
plain ordinary bench mechnnic away from home".

In his opening remnrks Col Thompson also made refcrence to
"letting our hair down", That too will be a bit difficult for
some of us, but I can assure you that I hope to donl with the
subject during this talk and the discussions to follow with as
much frankncss of expression as the presence of our recorders
pernits,

I know of no magic solution to the problem of the corrcet
cmployment of the air components in a large scale assault on a
hostile shorc, nor do I know of any concrete oxemple which
would serve ns a model for the oporations that lie ahend. The
plans and methods of our employment - that is to say the tactics
end technique - rust be flexiblc, they cannot be rigid, but at
the same time we cannot delay in taking some concrete decisions
with regard to our plans and methods.

What air forces arc required? How shall we cmploy them?
What technigque and procedure will we use to control them and to
coordinate their employment with the ground and naval forces?
These are questions to which I am sure you would like the answers,

hssault on a hostile shorc is our task and this attempt may
well come sooner than we cxpect.

£t the outset I wish to caution you agninst confusion duc
to diffcrences of nomenclature, This has always been o bugbcar
in combined air and ground opsrations, and in this Theater is
aggravated by the differing terminology of the British and
American Servieces. I shall refer o certain types of air units
or headquarters which arc involved in the coopcration between
alr and ground forces in the nssault, Whether we usc the term
"Tactienl Air Force!, "Air Support Command", or "Compositc
Group" makes little diffcreonce so long ns we understand the unit
under discussion. The same is truc of thc various names for
such agencics ns "Air Support Controls", "Fighter Control",
MICRUs", and so forth, I hope to makc thesc various terms clear
ns they arisc during this talk,

At this point I should like to refer to the strategic air
operations ngainst the enemy by our heavy bombers which will be
carried on before, during and after the period of the landing
assault. Although thoe objectives of thesc stratogic oporations
do not lie within the immediate vicinity or arca of tactical
operations of the landing, they are nonctheless of grent importance
to the latter. The destruction and throat of destruction of vital
eneny objectives compels him to divert foxvfgiggg?%ightor
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enemny reinforcements or supplles ¥ g & L.arca, and
although our heavy bombers and their 304
not be seen in the skies above the landlng BOLR
not be thought that they arc not contributing tH&r utmost to
the success of the landing operation., Their objectives will
be selected in accordance with plans madc on a high level
where every congideration will be given to their cffcetivoness
and to their value to the operation as a wholc.

Now to return to the composition of the tactieal air forece
which does provice support whose effect is most immediately
apparently to the ground forces in the spearhead of the invnsion,
The units involved rust be used offensively in the fullest sensc
of that term, both against the encmy air forces which arc sock-
ing to interferc with the landing and against the encmy ground
foreces attempting to provent it, or which may be brought up
for the purpose of expelling or destroying our forces which
have suceeecded in getting ashore,

First we must have o fighter forece of at lecast 2 to 1 in
nunerical superiority over the enemy's fighters in the air
above the beoachhend arean and within the rndius of action of
cnemy fighters capable of intervening in that area. Our
fighter forces must be able to dominate the air in this arca
to the oxtont of preventing the encemy fighters from interfering
with our airecraft attacking ground objectives and to the cxtent
of preventing ecnemy bombers and fighter-bombers from inflicting
serious losses on our ground troops.

Next we require an air striking force of light and medium
bombers and fighter bombecrs sufficient to neutralize the enemy
air forces on its ncarby airdromes and also sufficient to
strike effective blows at the cnemy ground forccs opposing our
landing.

We also nced visual and photographic rcconnaissance units
to keep commanders of all ranks informed of the disposition
and progress of our owmn and the encnmy's forces. The scheme for
assault may also include the use of smoke-laying aircraft.

It is more than likely that airborne troops will be used
in connection with the landing and in this case forces of troop
carrier aircraft, including gliders, will be required sufficient
to 1ift the airborne units involved and to supply them for a
period of at least 5 days.

Last but certainly not least we need a well-trained and
efficient air staff organization and air - army - navy team-
work which will permit the whole operation to be controlled by
the supreme tactical commander.

Let us now see how some of these forces are to be employed.
First the fighters as such when they are out to destroy air-
craft in the air and are not being used as fighter-bombers.

Air fighting is currently grouped under three general heads:
Pighter cover, fighter escort and fighter interception.

Fighter cover is the offensive occupation of the air in
the vicinity of the ground operations for the purpose of pre-
venting or reducing the operations of enemy aircraft of all
types. It is provided by the dispatch of fighter gi vy
offensive missions during the time of 1mporta%$‘a geﬂﬂ'{
ground attacks, or when it is believed Thas, 1 ha% d'%y?&@ll
attempt to invade the area with his gifidrd &f%.ﬁoffeﬁélve mis-
sions. Fighter cover is dlff'; i to vide oBcause of the
imposgsibility of maintai ’1_u’ ﬁﬁ@trol in force over
the area and because of § 1L Y “E@%% of determining in advance
when the enemy air force Be present. The strength of this
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g N fomgble expectation of
enemy fighter strength which cz 15 ade gggable in the area.
It is pot dependent on the strengtfudf BoSFildl
unite which may operate against our f 'q%
bardment strength is so great as to saturatergt
effort, At Dieppe the RAF used nearly fifty squsgs
maintain this fighter cover. On that day the amount of cover
at any one time varied from two to eight squadrons - most of
the time it was six, Fighter cover operates at heights
dependent both on the enemy air action and on weather and cloud
conditions. The bulk of the cover will be at medium altitudes
(from 10,000 to 18,000 feet), with a proportion for high cover
(20,000 to 30,000 feet), and low cover (below the clouds or
below 6,000 feet), It is interesting to note that to maintain
seventy-two (72) aircraft on cover missions continuously for
12 hours on D-day would require approximately fifteen fighter
groups of four squadrons each, or approximately one thousand
five hundred aircraft. Such a large fighter force will be
necessary to cover the assault landing unless there is a marked
decrease in German fighter strength available in N.W. Europe.

The distance of the landing operation from the fighter
bases is, of course, a determining factor with regard to the
strength of the fighter forces required. Fighter airplanes
are necessarily short-range weapons as range must be sacrificed
for speed, altitude and rate of climb, Considering thatP-47s
(Thunderbolts) and P-51s (Mustangs) will be available for
fighter cover, it is believed that this cover could be furnished
to a distance of approximately 150 miles from the center of
the fighter airdrome area in the United Kingdom. Operations at
diminished efficiency might be carried out as far as 180 to
200 miles.,

From the foregoing it is apparent what a tremendous effort
in fighter cover is required. This effort is only half effec-
tive if it is not accompanied by an equally heavy effort on
the part of the air striking force, which takes advantege of the
cover to deal a succession of blows against hostile targets on
the ground.

Fighter escort is the next type of fighter operation to be
considered. Fighter escort is necessary when fighter cover
cannot insure the safety of our air striking units or when the
escort method of providing protection is more economical than
with a fighter cover., Fighter escort is particularly necessary
in the attack on ground objectives behind the range of our
fighter cover and deeper within hostile territory. Fighter
cover and fighter escort missions complement each othcr by
forcing the cncmy to choosc between the attack of one or the
others, or to divide his strength between the two. For this
reason it is not unusual te find cover and escort missions car-
ried on simultancously. It is vital to saturate the enemy
fighter opposition whenever possible. Let me repeat that the
amount of escort provided in dependent on the hostile fighter
strength that our striking force may be expected to meet, and
not upon the strength of our own striking force formations.

The most difficult fighter cscort preblem is the protection
of troop carriers in connection with an airborne attack. Unless
~our fighters have driven the enemy fighters completely from the
skies, strong escort must be provided for each wave of troop
carriers and gliders. This escort may opcratc more as cover
than as escort because of the relatively slower skgaﬁ%of the
troop carriers. The fighters cannot accompanys¥hls trahsports
without turning and also the escorting fimh¥% e tect
the land areas until the airborne tgodds hay Fed their
| LRy
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are usually flown to the dropping area at tree_4op level.
This simplifies in some respects the escort tactics, but it

may demand a temporary neutralizing of light flak in hostile.
terrltory along the route of the carriers. Thus, a troop
carrier operation will require the simultancous use of a strong
force of the fighters in their dual role as fighters, bombers
and tank busters if the latter are available.

A1l fighters capable of carrying bombs would be so armed
so that the following functions could be performed:

1. Iscort of troop carriers and engaging in air fight-
ing, jettisoning bombs when necessary in order to engage in
air combat,

2. Providing cover and close support at destination
during landing and organization of airborne troops.

3. Providing escort to returning troop carriers.

The strength of the fighter forces used in connection with
airborne operations depends on the strength of oxpected enemy
fighters and on the strength of cnemy opposition to airborne
forces on the ground. In order tocconomize on fighters required,
the airborne movement must be concentrated in as short a space
of time as possible, It is estimated that six fighter-bomber-
groups would be required in the escort and support of an
airborne division and three paratroop battalions in one simul-
taneous 1ift againct such enenmy forces as are now believed
available in Northern France,

Fighter interception in connection with an assault over
such an expanse of water, as is likely to be the case, will
largely be confined to the interception of enemy aircraft
attacking our ports of embarkation and our surface craft
short of the hostile beachcs. Interception tactics depend
for their success on the discovery of enemy planes and forma-
tions by RDF interception and the dispatch and control of our
interceptor fighters to the enemy aircraft. The effectiveness
of the interception decreases markedly with the rclative dis-
tance of our own and the cencmy aircraft from the point of
interception. The shorter distance the enemy aircraft must
fly to strike our surface forces and the longer distance our
interceptors must fly to ward off the blow, the less will be
the efficiency of the interceptor role, Therefore, until we
obtain airdromes and RDF installations on the Continent (which
will be after the landing assault), the effectivencss of
fighter interception will be felt chiefly at the point of
concentration and embarkation of our assault forces.

Let us now turn from the consideration of purely fighter
operations to the employment of air striking forces whether
they be fightor type aircraft employed as fighter bombers or
bombers themsclves,

War ilachine by our strateglc bo
nate in the selection just be¥oz ategic military
obgcctlves for heavy bombardmenty ~§h%§rve greatest aid to
the tactical operation. A study'of likely invasion pointe in
northwest Europe will show that cach point or area is "fed" by
3 to 4 important rail or highway centers from 1C to 50 miles
awg, The air preparation for your assault must mercilessly
crush each onc of these centers and in effect create a ring of
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destruction of least a 50 :
your attack, the air forces wilk: ,
the port and dock facilities, and whIl& $rofp
transports in landing craft other waves of &g will attack
the beachhead area, and other localitics along the invasion
coast to provide diversion and to help neutralize beach de-
fenses. In the attacks just before the assault and also during
the assault, I would recommend the use of a considerable
quentity of incondiaries in order to fire the towns and to
create the maximum confusion., As you know timing is the cs-
sence of this operation.

night before
i, except
¢ moving from

From the air vicwpoint, timing of bombardment attacks of
both tho Strategic and Tactical Air Forces is based upon putiing
the maximum strain on the hostile fighter force, and in simul-
taneously naintaining a more or less constant delivery of
firepower. The troop carrier movement should be timed in
coordination as well in order that the 'air convoy' can come
into the arca shortly after the enemy has been forced to make
his maximum fighter defense and before those aircraft have had
opportunity to reservice,

Now as to close air support during the landing assault.
What I propose here are methods that I would adopt if forced
to mount this operation immcdiately. I have no doubt that if
time permits, the expeoriments and tests that we will carry out
in the Assault Training Conter may well modify and of course
improve those methods.

Let us consider this close support from the following
angles: planning, types of objeetives to be attacked and
their SUlt:blllty frequency and weight of attack, liaison
between air units and the assgulting forces.

At best, the communication difficulties in a landing assault
will requirc that the majority of our air support missions
must be planned in advance and as I have said coordinated by
timing. The tactical schemc must be gimple and must permit
flexibility and change when recuired, The plan will consist
briefly of following allotments:

1. A portion of the air striking forecc will be given
prearranged missions to be carried out at specified times
and against specified objectives. In each case an alternate
mission or objective will be given., I estimate that this
will involve at least 50% of the air striking strength.

2. Another portion of the air striking force will be
held on ground alert preparcd to attack objectives as ordered
by Air Support Control, afloat on the headquarters ship or
ashore in U.,K. This force should not be over 25% of the total
striking force.

3. I would retoin another 25% of this force for the
direct usc of the Task Force and Air Force commanders, to be
cmployed at the time and place they may desire or to be
retained as a reserve as circumstances may dictate.

The plan must include a predesignotion of bomb lines at
specified time intervals, it must incorporatc simple standing
operation procedures for use in rcferring to objectives and
bomb lines or other positions and locations in the beach defense
arca. Whenever possible, I would assign missions on the erﬁt "
of your principal assault units to the same air unif ol P
This will permit joint study of the 1gn%by ‘Brgurid ek

HE A

and his air support party officem ol Fing
of the pilots in advance by thel @?1mp11¢J and
shorten communication, \
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bl Pty of the various

B gﬁ ‘gﬁaéw attack, 1

mention a few of the most common here €48 L Iy to rate
gctors involved:

cach briefly as to general suitability and

1. Adirdromes within striking distance of beachhead - an
important objective even though previous attacks have been made
thereon - asmuch neutralization as possible can and must be
maintained.

2, Inemy batteries - (coast defense, AA, or dual
purpose) - which are emplaced. Theose are important objectives
but frankly very difficult ones to ncutralize by air attack,
They requirc hits within the emplacement for good effcct.

Smoke is only partially effective as control is given from out-
side the emplacement. Destruction is most unlikely, These
batteries are rcasonably easy to locate from the air inasmuch
as in most cases we will have their locations accurately on

our photos or maps and of coursc while firing they give them-
selves away. They are, however, bound to be heavily defended
by heavy and light flak. Hits might be obtained by the use of
dive bombers or by cannon fighters. The heavy loss of aireraft
involved in using cither dive bombers or cannon fighters on
this type of objective must be carcfully weighed. There is no
doubt that we must do all we ean, within reasonable bounds of
losses, to neutralize these batteries., I feel that we should
attack thesc batteries from medium altitude with at least 500
round if not 1,000 pound bombs to get shock effect on personncl
from any near hits snd with the chance of having conplete
effect from one hit. This attack to be preceded or followed
immediately by a low level attack using cannon fighters and
light bombs with the view of obtaining some hits from the dis-
persal of morc bombs per aircraft, Smoke may also be used if
circumstances dictate, and if so I rccommend the white phos-
pherous bomb for its ineidental incendiary effcct against
porsonnel and equipment, The air attack must be followed as
closely as possible by attack by ground troops, as the diffi-
culty of maintaining the neutralization is obvious. I mention
all this because I think it would be highly dangerous for me

to promise in any way, or for me to allow you to believe that
the air can guarantece to neutralize effeetively all these
batteries. Those that we do attack should be the ones most apt
to prevent your landing forces getting across the beaches rather
than those sited to fire well out to sca. For protection to
the transports and their escorting naval vessels from shore
batteries we can and should sereen tho transport sea area by
smokc laid from spray tanks or by naval vessels themselves,

3. Encmy batterics and guns not permancntly emplaced,
such as ficld guns, railroad artillery, concontrations of anti-
tanks guns and mortars - these installations will not be as
cesy to locate in advanee but once located can be neutralized
with less difficulty than cmplaced weapons, On this type of
objeetive I would recommend the 500 pound bomb or larger for
shock effecct combined with at lcast 50% fragmentation bombs (in
clusters) for antipersonnel cffect. In the case of weaponsg
of smaller ealiber such as the mortars, the arcas in which these
are located should constitute the objective for which the pilot
is bricfed and the firepower should be delivered against the
terrain featurc rather than the actual weapons .

4. Fortified positions, with oyerheads
in size from "hedgehogs" to, indigidalfipillbax &
lations are of course madl ’('%ifﬁ1%11§§59r§,e«§?§e B i
attock. Their attack willl ndohitesdych ©8I%Cd study by both
air and ground. As a rulélihdividual pillboxes offer almost

e
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Pillboxes, except perhaps a feirdtiggh are located in very
prominent positions such as the end of a pier or on a prominent
landmark, will be almost impossible to single out accurately
enough from the air to warrant an individual attack by air-
craft, They will have to be included in the ground attack
"bands™ or "zones!" that are attacked according to the pre-
arranged plan - which I will mention shortly

A type of objective which must be considered suitable for
air attack regardless of the difficultiecs which may have to be
encountered are enemy RDF installations. These installations
will generally be located on high prominent points and their
exact location must be the subject of intensive advance study
by our photo reconnaissance and intelligence agencles. Due
to the fact that thesc installations must have acrials and a
considerable amount of very sensitive equipment they will be
susceptible to both the shock netion of heavy bombs and to the
frogmentation effecet of antipersonncl bombs. They arc of course
unaffected by smoke. In part, the same applies to signal
centers; and to fire control centers and directors nlthough the
location of these will not be as easy to determine, The RDF and
similar installations must be attacked at the enrliest prac-
ticable time in order o obiain the maximum neutralization
before the air battle of D-day.

Another type of objective which will be attacked from the
air for purpose of cobtaining some neutralization arc the posi-
tions of the defending ground forces which are without overhead
cover but which cannot be adequately dealt with until field
artillery hag been landed, These will be so disposed as to
have a field of firc over the beaches and the cxits from the
beaches, or will be in rescrve positions defiladed from naval
gunfire, These objectives are highly susceoptible to attack by
fragmentation bombs, cannon fire, and ground-strafing. They
cannot however be ofton fpicked out" by the pilot which these
objcctives arc located but he cannot be bricfed to attack
speeific small targets. The pilots must be dirccted ngainst a
terrain featurc, and the aireraft generally must be furnished
with the maximum number of antipersonnel bombs to create the
best "pattern" effect. The attack on thesc objoctives is
acconplished by pattern bombing cither in formation or "in
trail® and by ground-strafing. Some heavier bombs (100-300
pounds) may also be included to obtain "shock" or '"blast®
effeet. A study of the terrain covering the beaches together
with careful photo interpretation will disclosc the position:
arcas in which these objectives will be found.,

Movement of large numbers of rescrves especially in ve-
hicles is a very suitable and profitable objcetive for air
attack. Proper deception plans for the opcration insurc that
cnemy must and will make movements of his roserves soon after
H-hour which will continuc until hc has devined our complcte
intentions. Thesc attacks on reserves cannot usunlly be
planncd in advance beoyond indicating principal routes which are
availablc to him, For this rcason and duec to the extrome im-
portance of blocking thesc movements I would dircct as much as
50% of my air formations which have beeon bricfed for attack of
ground attack "zones" to attack large troop movements whencver
scen regardless of mission for which thoy werc briefed, provided
thosc movements arc beyond the bomb line. You will notc that I
have not ordered any so-called search-bombardment misgj in
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battle insure that I have obtail
time being. The reason is that bo &
opposition are initially certain to be'ee s
a mission highly wasteful. However, by al¥ogfing &ertain forma-
tions to attack taizets of opportunity, I feel&shat I can
accomplish much the same purposc,

@upremwcy for the
rfend antiaircraft
B.c to make such

Other cnemy installations which your assault will encounter
are wire and mine belts; and tank walls or obstacles. Here I
fecl the air can be of little help. The attack of the hostile
position areas or ground attack zoncs will causc somc incidental
damage to surrounding wire or mine belts but I dabt its real
effcetivencss for that additional purpose. The breaching of
tank walls or obstacles by air attack is regarded ns wholly
impracticable and thesc walls and obstacles cannot be considered
a8 suitablc targets. We can attack personncl and cquipment
behind thesc walls or obstacles used for cover,

To sum up my remarks on the suitability of objectives for
air attack during the assault, I feel that they may bo
usunlly arranged in approxi mwtuly the following order of
prlorlty (Notc that this is during the assault or immodintely
before) .

1. Attacks on nirdromes and communication centers for
continued noutralization.

2. Attacks on cnemy reinforcements and rescrves,
wherever known or found, moving or stationary.

<

3. Encmy RDF and signal centers.

4. Fnemy batterics, troops, installations not permonently
cmplacced and without overhead cover.

5, Encmy coast defense or AA batteries permanently
cmplaced but without overhead cover,

6., Batterics, weapons or installations such as pillboxes
and hedgchogs, with overhead cover.

7. Others,

The continuity and weight of air attack which can be main-
tained arc of course factors of prime importancc in the air
port of landing assault opcrations. They vory direetly with

the strength of your Tactical Air Force ond the distance of
the bascs from the landing aren, and they vary inversely with
the hostile air opposition. ancmber that if your imbial
assault waves mnke their landing in the dark, you can cxpect
little or no closc air support until well after first light.
At the time vhen visibility first permits air attack of ground
objcetives, I think that the air striking forcc should give you
a good half hour of air attack of the maximum weight and
continuity possible. If the time of your initinl landing is
deferred until visibility permits air formntions to rccognize
their objeetives, a preparatory bombardment can be oxpected
vhich is of coursc subject to the same limitations for various
types of objectives that I have just discussed.

Whet is this weight of attack? I will give you an cxample.
kssume thnt our Tactical Air Force has an air striking force
consisting of 6 Mediunm Bomb Gps, and approximately 15 light
dive or fightev-bombpl groups., This is a very lﬂrge forc‘
probably the maximum that we could e 2
able in this Theater. . Out of this CCm
twenty five per cent which the Expedg€r
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&ugproseen contingencies.,
fmgroups or 60 squadrons

2 JWould be at least
three mlrdromes w1th1n effective e shter range of the
beaches and at least three key communi on centers which must
be attacked with at least 2 squadrons each. This leaves us 48
squadrons moximum for close air support. At 100 miles distance
from its base, no aircrapt can repeat a sortic under four hours.
Therefore, for the first four hours you can maintain an gverage
total weight of attack of 12 squadrons per hour, If your sea-
borne force lands at 5 beach arcas and your airborne force lands
at 3 landing arens, each could cxpect a maximum support of one
and one half (13) squadrons per hour. Would we employ our Air
Units in this manner? Of coursc not. And these figures show
why it would be inadvisablec., In other words, it means that not
every landing effort of our ground forces can rcceive air support.
It means that you must pick out certain key objectives which
must be hit and that you must plan to give this air support to
only certain main efforts., It appears to me that the rate of
air attack might be doubled during the first critical hour of
obtaining a foothold on shore and that the use of 24 squadrons
the first hour, and perhaps & for cach of the three succeeding
hours is not an illogical distribution,

Closc liaison throughout the chain of command between the
Tactical Air Force and the assaulting forece is essential,
During the landing assault phase of this operation therc will
be a joint Air-and-Ground Headquarters on shore in England and
a joint Headquarters afloat, with the air and ground commanders,
or their reprcsentatives, at each place. With each division
effecting a landing there will be an air officer, knowm as an
Air Support Party Officer, with his own means of communication
to the Air represcntative on the headguartersship. With certain
combat teams making the main effort cr on an independent mission
there will also be an air support party officer, who will
accompany the supported unit across the beaches. These ASP
officers will be provided with mobile radio scts for communicatior
to both the headquarter ship and to aireraft in flight. The
VIIT Air Support Cormand now has sucn equipment all of which
is completely mounted in a "jeep".

The Air Support Party officer advises the supported
commander concerning proper requests for Air Support, the prob-
able time it will take to deliver air attacks and other
nerintent air matters, He forwards requests dircet to the Air
Reprcsentative on the headquarters ship. He continually kceps
Air Headquarters informed of the loecation of the bomb line or
any changes therein, He does_not brief pilots in the air nor
is he usually empowered to divert them to another objective.

He does have authority to eanccl missions which endanger the
supported troops. He may rcceive informntion reported by
recomnaissance aircraft either direct or by listening in on the
tactical reconnaissance frequency.

The Air Commander or his representative on the headguarters
ship has a controller working dircctly under him who in conjunc-
tion with a representative of the Ground Commander passes on
approved Air Requests and forwards them to Rear Control in
England for relay to proper airdromes. We must remain fully
aware of the difficulties of perfect radio communiention under
all circumstances and realize that the transmission of all these
requests cannot be assured. (Here again is another reason for
the predetermining of the great majority of our air support
during the assault phase)., The Lir Controller does however have
authority to brief pilots in the air to the oxtent that he may
divert them from a planned mission to an qltcr al3¥ jective
for which they have been pwrtlﬂlly briefe ; .
unmistakably plc, i :@@ R reng 0 a map
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and with Iittle chan@® & 'S ié%m es not permit
further elaboration of thi™s§pgct; this conference.
Other details are either a nattehbs ue and procedure
or do not differ from the usual linisic? angoments for
ordinary air support operations.

So much for the combat aviation. I will now spenk briefly
of the use of our rcconnaissancc units. At this time we have
available very completec photo coverage of the invasion coast,
Immediately upon scicction of definite landing areas, and until
the assault is lnaunched, frequent detailed and intensive photo
reconnaissancos will be made of those areas. This photo
reconnaissance will be handled thru a photographic Group Head-
quarters to which will be assigned a Photo Interpretation Unit.

This Photo Gp before the assault will print and interpret
sufficicnt photographs of the beachhead area to allow each
ground commander down to and including companies to hove a
detailed and up-to-date picture of his zone of action., These
will be delivercd as far in advance as security will permit.
Photo reconnaissance will also be maintained right up to D-day
to ascertain the location of rcserves and the location of var-
ious type hostile alr units.

On D-day, photo reconnaissance will be continued and will
be supplemented by intensive visunl reconnaissance, This
tactical recomnaissance is highly important and must occur very
frequently on D-doy and until the build-up is effected. The
usc of observation units during the assault phase must be
highly centralized and earefully planned. Tactical recon-
naissance missions will ve ordered to locate definite
information and will report to headquarters ship by VHF radio
short messages in answer to certain concise requests. The
principal mission of tactical reconnaissance will be informa-
tion of movements and location of cnemy reinforcements.

Upon return to home bases, pilots will be interrogated to
complete the previous reports by radio. It will probably be
necessary to run Tne/R sorties at the rate of one each 15
minutes during D-doy, in addition to long range Army or Air
' Force recomaissance. I feel that we will require at least
two and probably threc Observation Groups, for an assault on
the scéale contemplated by present plans.

T have bricfly mentioned the use of smoke in an carlier
part of this confercnce. I cannot now go into all the tech-
nical details of snokc screcns laid by aireraft. Suffice it
to say cthat smoke may be laid by dropping smokc bombs or smoke
floats and from spray tanks mounted in the light bomber type
aircraft.

Smoke borbs have the following advantages:

1. Can be laid from any light bomber (Boston type)
aircraft,

2. Caon be dropped by any air crew with little previous
training. '

, 3. Thite phosphorous in smoke bombs has a high casualty
effect,

4o Con be used at higher wind velocei
(15 - 20 MPH),

5. Supply problems oz
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Smoke bombs have the folldmdsl o) '; ‘A’.
ried N
1. Not offective over water. 9 & &y f?

2. Cannot be used in close proximity o our own troops.

3. Breck up on very hard ground.

L. Cannot cover on equivalent front to spray tanks.
Spray tanks have the following advantages:

1, Effcetive over water.

2. Cover 3 to 4 times as much front with same number of
planes.

-

. :
3. Can be used with zero wind velocity.

Lo Most effective whon used cross wind, while bombs are
cast effcetive at cross wind, ‘

Spray tanks have the following disadvantages:
1. Ailrcraft cannot take cvasive action,

2. PReguires special training for air crews and special
ground personncl for scrvicing.

3. Supply problem is increased.

The use of smoke is highly dependent on wind and weather.
It requires that certain aircraft be definitely allocated for
that purpose and that the crews receive prior training in this
type aircraft.

As a measurc of requirements in aircraft for smoke
operations, onc aircraft of light bomber type cquipped with
M-10 spray tanks can lay 2 single curtain 1800 yards long
vhich will be effective under average wind conditions for
approximately 10 minutes. One light bomber, using smoke bombs
(WP 160f type) can produce o smokc screen 500 yards long which
will be effective approximately 6 minutes. To maintain an
effoctive curtain 1000 yards long for 30 minutes would require
10 Bostons using smoke bombs and 3 Bostons using spray tanks.

A visualization of the tactical cmployment of Troop
Carricr Aviation can best be arrived =t by a consideration of
the mission for which the Troop Carrier was designed.  In
general, the prirmary mission is the delivery of airborne troops
into combat, their supply and evacuation. The secondary
mission is the movement forward of air forec and othor units
and general supply and evacuntion as may be nccessary in the
situntion,

The tacticnl movement of a large airborne force has many
of the same nspects as a seaborne force movement. Large numbers
of aireraft arc nccessary, and cxtonsive, detailed planning
must be undertaken in order to coordinnte the preparation,
movement and proteetion of the operation. A troop carrier
mission of this typc diffcrs from o bomber mission in that while
a bomber mission requires the delivery of bomb loads in
area in a given period of time, troop carricr loads @
in a given sequence, a given pattern, and cach 2
mist arrive at specific points on a defi iﬁt‘g?h ;%@h
order that they may properly organiz %

ot *J,:§ﬁu%§ft0‘cé}ry out
their task., This rocuiiea 1%%;%% ’

;5&@cutionAof an
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acrial troop movement toble as exacting as a table of movement
on the ground in order to prevent congestion and disorder. In
addition, acrial e ific control must be established in the
objective area a~,wA” ; alnlng large formotion sequence
and continuity e 3 n? ﬁ ff areas,

Obviously the soouunco Li % .;
delivered to an obgoctlve aren wil pol
obgectlvc and the battle plan of the 11rborno Srmander .,

However, in most cases, the sequence will be a variation of a
stondard formula which provides for the delivery of parachutc
troops first, followed by glider-borne units of both ground and
air force, Thesc troops may then be rcinforced by troops landed
from powered aireraft if the situation allows. The mission of
resupply follows immedictely and is actually part of the
original mission though it is generally donc morc slowly inas-
much ns more time is requircd for loading and unloading of
supplics than is the ecasec with trcops, and their arrival on

a carefully timed schedule is not so important. Supply by air
may be accomplishcd by parachutc, glider and powered aircraft,
The glider is probably the bost mcthod since parachute supply

is slow due to the smnlliness of loads nnd time required for
pncking, Powered aireraft delivery requircs the usc of landing
areas which probably will be uscd to better advantage by advanced
fighter and bombing operations.

Whilc no scot rule cxists as to the time of day for such
opcrations, it is logical tc considor the dropping of para-
chutists at night and the arrival of glider units at or shortly
after daybresk. The operation would then continue until com-
ploted. Veather conditions of relatively low ceilings with
rcasonable visibility nnd light winds scem to hove advantages
from the standpoint of protection from enemy fighters if
complcte control of the air by friendly forces does not cxist.
The cxpericnec level and cquipment at present do not permit
instrument opcrations, although there are projeects under way
that moy change this restriction.

I have already pointed out thc need for close fighter escort
and for cover and air support of airbornc clements in the air
and on the ground,

To effect the 1ift of airborne troops I would organize
within the Tactical Air Force a troop carrier command head-
quarters which will be charged with effecting close coordination
with airborne units. In addition to the movement of purecly
airborne clements, 1t must be borne in mind that it will be
necossary to introducc in the movement certain air force units.
These comprisc: advanced troop carrier command and operations
headquarters, with the nccessary ground and anir traffic control
sgencics, air support partics with the airborne clements,

aviation cngincers to keep landing arcas cleared and in ropair,
qu to construct or repair capturcd airdromes, advence servicing
echelons for rmaintcnance of aircraft on the advance landing
ficlds or capturcd airdrones, and specially trained air
cvacuction trocps. Advance elements of the Air Werning Service
with highly mobilec air warning equipment may also be included.

Mcthods and equipnment cxist and are continually being
developed to provide for formation control in flight, traffic
control in the objcetive aren; rccognition and identification,
and the loeating of the objeetive area under condltlong of
poor visibility or darkness. :

The third question propounded for w §§ e an
onswer was "what technique and pro % lf%i%g&m; to control
and coordinnte the cmployment &# “with scaborne,
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airborne aj I have frequently referred in

e in
the control of %ol ; ifos ecration., Time does
not permit an oyplﬂn atidn thnique but I belicve
I can show you the general outllne in.ghart form, I find that
much unwarranted mystery has been allowed to surround thesc
mothods and that we have in both the American and British sor-
vices invented a wide varioety of "profess*onﬁl” nomenclature
which only serves to confuse the issue. What our procedure and
control really amounts to is the following:

1. Carecful planning and timing of operations.
2. Simplc standing opcrating proccdurcs.

3, Closec linison from air force to supported ground
elements and the establishment of a separate channel of communi-
cotion for this liaison,

L. Establishment of controls or advanced air headguarters
where air support reguests (i.c, offensive missions) can be
coordinnted, acted on rapidly and made to nccord with the joint
plans of air and ground commanders.

5, Bstablishmont of an Lir WUarning system which roports
the approach of aireraft, filters or evalu~tos these reports,
~nd mnkeg thenm wv111ablo to o fighter control,

6, Tstablishment of a fighter control which controls and
dirccts our fighter aircraft on the ground and in the air as
o result of filtcred reports from the War Warning System, or in
accordance with dircetives from air headquarters.

7. Thstablishment of a simple but very complete system
of communications which provides altern~te chrnnels and good
flexivility.

(4% this stage "Air Units in support of a landing-assault!
chart was shown).

I will concludc this conference with a brief discussion
of air logisties during the initial assaylt phase. While it
rppears that the capturc of an opecrational airdrome along the
invasion coast during the first day or so of the assault may
not be possible, it rust still be considered as a primory ob-
jective of the ground forces. In addition, we rust immedintely
capturc or congstruct some type of advonce landing strip. To
do this, at least onc cngincer battalion aviation rust be taken
in over the beaches closcly following the assnult waves., 1o
rust establish on this landing strip cortein airdrome corrmuni-
eations and an advance scrvicing cchelon., ¥We hove tentatively
called this scrvicing personnel "Servicing Rangers" - similar
to the BAF "Scrvicing Commandos"., At lenst onc unit of these
Servicing Rangers comprising about 150 men must closcly follow
the initinl ass~ult waves. Again, provision must be made for
supply of aviation gnsoline to the advonce landing ficld, or
fields. Othecr air units to follow closcly over the bcachos
are an advanced air headquarters, and an ndvanced fighter control
with nccessary air warning and RDF equipment. For air warning
on an initial front up to 40 miles, wc rust nced at lonst six
highly mobile RDF units known as "light warning sets" plus two
Ground Control Interception Units (cnlled GCI% pldﬁ approxi~-
motely 15 air warning obscrvers with rigl&‘? &7» t%;hg scts.

landing strlps or cupturod
AL gun bqttorles and at le G IE
el dvance lgndlnd ground or
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_6ﬁgg¢, provide a few air base

' RN B
airdrome. The air force aYSolgkpgess ftq
security battalions for the protectien 8f advanced airfields
against local ground attack.

The priority in the order of movement of our air ochelons
to advance bases will bes fighters, night fighters, rocon-
naissance or obsorvation, followed by the light bombers as
fields become available. The principle is that we must move
our air battle forward by movement of our fighter bascs at the
carliest possible time.
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ASSAULT

CONFERENCE %‘f 4 tg,
HQ ETOUSA iy g

Discussion following the talk
by Brig. Gen. R. C. Candee

27 Moy 1943

The question as to when fighter control would be set up on
the hostile shore was discussed. Generel Candee asserted that
fighter control must be set up at the earliest possible moment
and that ground stations must be established to guide our fighters
in the interception of enemy aircrafte

Dive bombers were also discussed. General Candee stated
that the dive borber is an excellent means of getting all round
precision bombing. Doubtless there will be occasions when they
will again be used and it may be anticipated that there will be
dive bombers in our Alr Force. General Candee believes, however,
that if the location of the target is known and there are trained
crews available, as good an effect will be obtained with fewer
losses by the tree-top bombing method.

There was also a discussion as to just what constitutes a.
dive bomber, General Candee stated that it originated, as far
as this war is concerned, as a result of the use of the German
JU 87, which is practically & rather slow fighter type capeble
of carrying bombs. Its success was due moinly to the surprise
it caused among the demoralized Poles cnd Frenchmen, As soon as
the initial surprise period was over and it ran up against troops
prepared to offer resistance, the losses of this type of plane be-
came very heavy.

FM 31-5 was discussed and it was the opinion of the conference
that the principles set down in this manual are correct. Colonel
Edwards stated that most of the criticism of this document had been
due to the fact that no mention was made in it of fighter planes,
although the author had added a rider that fighters would be at-
tached where necessary.
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ASSAULT TRAINING CFNTIR
CONFIRINCE
HG ETOUSA

-

Review of discussion following the lecture:
NATE SUPPCRT OF A TLANDING-LSSAULTH bv Bric Gen R, C. CANDER

Question 1 - Corsidering limitations imposed on fighter air-
craft by their restricted range and ammunition suppliy, what
degrec of air superiority can be assumed in connection with
a landing-assault?

Conclusions reached: Air superiority over the assault area is
vitel throughout the operation. (Air superiority means that
hostile aviation has been destroyed or neutralized to the ox-
tent that the hostile air threat against the landing attack is
insufficiont to prevent the successful accorplishment of the
mission).

- -

Question 2 - What can be provided in the way of a preparatory

bombardment of beaches (including mined areas), beach and coast
fortifications, gun positions, and the like?

Conclusions reached: ga. A preparatory bombardment can be Pro-
vided, but in the main it will have to be dircetcd sgainst a
nogition area and s 1

not all enemy installations., :

b. The Tghock™ or "blasth effcet of this bombardment
will accomplish a certain smount of "softening up" of the
defenses and may, if lucky hits are obtained, noutralize some
gun positions.,

¢. This bombardmont cannot be depended upon to bl

o]
[0
o B

paths through wire and antitank obstacles, or to destroy pill-
boxes and fixed gun positions. However, many mines will be

detonated and paths. through minefields arc likely.

- - -

Question 3 -~ What arc the possibilities in the way of close
air ground support for the assault troops?

Conclusions recched: a. Adr attacks on the beachos after naval
gunfire 1ifts will be of considerable value, but cannot be cx-
pected to neutralize the beach defenses,

b. Qur air force can also cffcetively support the assaulte-
ing troops by attacking bridgcs, railroad marshalling yards,
columms of troops and supnlics, and similar targets, and thus
hinder or provent the cnemy from bringing up his reserves.

Question 4 - From the air force standpoint, vhat factors in-
fluence the use of smoke in a landing-assaulit?

Conclusions reaghed: (The subject of smoke was fully covered
in Gon Candee's lecturc - the following arc answers to specific
questions):
a&. Using equal number of aircraft, three times as much
smoke can be put down by spray tanks as by smoke bombs.
b. The main disadvantages in the usc of spray tanks ares
1. aireraft cannot take cvasive action, .
2. speeial training for airercws and
sonncl is recuired,
3. aircraft cannot be
missions,

- -

o
&
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. ngv
Question 5 - What observation, recor

Igsdnge and photographic
mission can be flown prior to, and during,

*“he operation?

Conclusions resched: a. Prior to the operation the area can
be completely and continuously covered by photographs, and these
will be our most dependable source of intelligence,

b. During the operation recomnaissance aircraft will be
sent out on specific missions only. It will be impossible to
maintein a constant patrol over the operation area, but there
will be frequent reconnaissance sorties. '

Question & - How will air suprort of a landing-assault be

affected by time of assault (day or night), weather and
visibility?

Conclusions reached:s To provide air support, the aircraft
crews mast be able to see the target; the better the visibility
the more effective the support.

-——— -
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~ ADDRESS BY: Col J. T. DLLBEY, GSC, C of
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(from notes)
OAIRBORNE TROOPS ‘IN A LLNDING LSSAULT

S, 4/8 couD

GENERAL

The employment of airborne divisions is one of our latest
‘developments, as yet relatively untried. They have had very
little operational experience to date, and are still suffering
from very acute growing pains. Their organization and their
equipment will possibly change, due to the fact that they have
been more or less cxperimental. The airbornc divisions at Fort
Brogg and the parachute units, largely at Fort Benning, have not
been tried out in maneuvers a great deal, The result is some
misapprehension and a somewhat general lack of understanding
throughout the army regarding these troops.

I will try to give you, without too much detail, a true pic-
ture of their organization, their characteristics, powers,
limitations, and what we consider to be a proper tactical doectrine
to govern their employment,

There arc three types of airborne troops, I might modify that
by saying there are two real classes. The word airborne is an
inclusive term which includes parachute troops and glider troops,
There is a third class used in airborne operations, which is
called an "air-transported" division,

The beginning of the airborne projeet in the U.S. took place
in 1940 when they orgenized a small platoon of parachutists
at Fort Benning, It suffered the usual growing pains, and, by
degrees, this platoon was expanded into a battalion and, after
so long a time, we got an additional battalion and then one or
two others. That was followed, finally, by approval of the regi~
mental parachute organization which is the organization obtaining
at the present. '

When the Germans captured the Fort of Eben Emgel, using para-
chutists, and this fort was considered impregnable to assault by
land, that event did a great deal to bring about a more serious
consideration of the value of these troops.

The Glider. Before mentioning glider troops, it might be
appropriate to give you a brief description of the glider which
we now have and the only one which is available for our current
use, ' '

This glider, knovm by type as the CG4L, is a cargo or personnel
carrier. It is a highwing monoplane, constructed of tubular
metal, fabric and plywood, It has no engine, of course, no gas
tank, and is non-inflammable, The machine, I would say, is very
substantial, carries a pilot, copilot and 13 others, or a total
~of 15 in the ship. The glider itsclf weighs 3650 1bs, and it can
carry a pay load of 15 people or an equivalent weight 0 lbs,

of its flight characteristics.
in no sensec a sport sail-plane.
or rising air currents, or gt
transport or other type of a

st of thermals
It is towed by
n the tow-line is
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is released, or the glider "f‘éﬁrﬁ gﬁﬁgﬁ#
come down, In coming down after Tec SLrn; , i1t has an
optimum glide ratio of 15-1, that is, at tk §ég t of release
it can go forward bofore it lands a maximum disfance of 15 timos
its altitude, The glider in flight cannot stand thc stress and
strain of maintaining high speeds; it is not so constructed., It
averages a speed of somewhere between 120-140 m.p.h. It builds
up to this speed, and I know that the air people will think this
is terrifically slow,

ship, it must

The glider is attached to its tugship by a 300! Nylon rope.
This rope has somewhere between 10-15% stretch in it, so that
when the glider is taken off the ground there is no. sbock as it
lifts in the air. There is radio and telephone communication
between the glider and the tow ship. The glider lands at a
speed of between 50-75 miles. This is somewhat in excess of what
was originally set up as a characteristic. I believe initially
they desired to have a landing speed of around 45 miles an hour,
and it built up in excess of their anticipation. Nevertheless,
the glider can land in a very small area, and toke a run on land-
ing somewhere around 300-400' and stop. It may crack up when it
stops, but the cracl-up will not result in unusual casualties.

At Fort Bragg we have cracked up so many gliders it is not coven
funny. We have not killed a soldier as yet, and we have had no
serious injuries.

Colonel Richards informed me the other day (he is just back
from the States a couple of weecks ago) that the Chief of the
Lrmy Air Forces had allocated to the Airborne Command 150 gliders
for the specific purpose of making operational landings as would
normally be the case in combat, and vhere we expeet a great many
of these gliders will be cracked up. One hundred fifty of these
things have been scratched off the books as potential loss. and
I would say that is a great forward step in the training of
airborne troops.

‘The glider at the present time cannot carry a heavier anti-~
tank weaponn than the 37 mm antitank gun; its artillery :wspon

a 75 mm pack How, The largest piece of transpertation it can
curry is the 1/4 ton truck or jeep. :

To get the jeep in and out of the glider, the glider was con-
structed with a two-piece nose which can 1ift up on hinges and, as
the glider comes to a stop, the motor of the truck is started and
it goes forward pulling a steel cable which lifts up the nose and
out comes the truck. The wvehicle comes right out in a matter of
seconds, That used to be a very sceret proposition in all the
publicity pictures we had of gliders. Herc gbout a week ago,
however, there was a picture of this contraption on the front
page of the "Stars and Stripes".

Glider Troops The Germans used large numbers of combined
narachutists and glider troops when they took Crete. These two
things directed considerably more attention towards the activa-
tion of airborne units other than parachutists. The boys at Fort
Leavenworth had been a long time talking about the vertical
envelopment. I know it was some years ago, when they did not know
how to do anything any other way, they had a vertical envelopment.
Some officer, a few days ago, told me that in one of the approved
solutions at Leavenworth, when they were taking some Kansas tomm
that had hostile command installations in some big building in
the eity, they just dumped the parachutists right dowm on top of
the building, with tommy guns, and took it over, %%?

The War Department has become a little les
the crcation of airborne units, I happen@&
Department and tried to nurse this &, |

~up-hill fight to put the thln%§% e
we have put over but, at any r
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The British set up an airborne division bef‘%; 2 did, and,
at the time they got their division set up, we had in the mean-
time, created what is called the Lirborne Command; General
William C, Lee had taken over this Airborne Command, so he made
a trip over here to see what the British were doing, He dis-
covered the main units in their division consisted of two para-
chute regiments, one glider regiment and, of course, the other
divisional troops., He came back to the United States and this
thing was proposed to General MeNair., The Ground Forces, in
the meantime; had taken it over after the War Department was
reorganized, and the same organization was proposed; that is,
two parachute regiments, one glider regiment. No great amount
of thought apparently was given to why that was the case because
it wes evident that a parachute regiment is a weaker unit than a
glider regiment;, due to the fact that a glider can carry all
sorts of stuff, whereas parachutists cannot. Equipment must be
small, it must be light, it must be dropped by parachute. So
General McNair said "Why this?" and a quick recast was made and
we settled on a division having one parachute regiment and two
glider regiments, which we think is a proper proportion.

I do not mean to cast any reflections on the British organi-
zation., There was a reason for the organization they adopted.
Lis T understand it, it was the fact that, at the time, they were
in a hurry to get organized and had more parachutists than they
did gliders or glider troops. They had very few transport air-
planes, of which we had plenty., The British have never
developed the transport airplane because the distances over here
dre so-short, and they wofe compelled to use, or did use, bombers
for their parachutists. '

Air-transported Troops The third class, air-transported
troops, is a sort of first cousin to airborne trcops, It is _
not organically an airborne organization. It is the result of
taking a standard infantry division and stripping it down, more
or less, of its rear echelon personnel, its heavy transportation,
heavy equipment, weapons, and, in general, what is left can be
carried and fitted into the gliders. You wonder what you have
left after it is stripped down. &4t the moment, I won't say.
Naturally, when you take the divisional artlllery away from it,
you have to substitute something else. There has been developed
standardized, and in production, a short-barrelled, sawed-off
105 mm how1tzer. This gun was developed as an alrborne weapon,
It has been recommended, and I think it will be carried out in
plans, that when an infantty division is stripped dowm for this
air-transportation proposition, it will be issued short-barrelled
105's to replace its normal artillery. Artillerymen tell me it
is a good gun.

Pregent Strength As to the present.strength of airborne
units: The [merican army has right now four active airborne
c1v1s1ons, two additional airborne divisions are, or were, (What's
happened in the two months I have been away 1 don't know) schedu-
led for activation within the next three or four months. By
contrast with what the U.S. has, the British have one airborne
division, and I have been given to understand thst they plan the
activation of one additional division.

xﬁ?ﬁ‘

&
As to parachute regiments (when I spenk ofqpaﬁﬁ%hﬁﬁ 'foments
I mean secparate regiments, independent ofA%vij : to an
airborne division): We have betweenﬁé Bnck vparachute

regiments at the present tlme.,gﬁﬁ%parﬁchux“ séhool at Benning
has an almost unlimited capgdliyifor, urqrﬁg ‘out parachutists.

It can provide the personne ;Er‘s%@aﬁy additional parachute
regiments as we think the waanequlros, together with all necessary




‘d we were
gquite perturbed about it for a whlle. I think poss1bly a notion
of "suicide troops" got around, and the boys didn't think it a
good idea, but we killed that. They are not suicide troops, and
we will certainly have no shortage in volunteers, particularly
in officers. We get a basketful of applications from very fine

young officers every day,

As to air-transported divisions, therc has been one division
given that training; that was the Second Division at Fort Sam
Houston, Is I recall it, we sent a group of around 25 officers
and 225 enlisted men, and they worked on this division for some-
thing like two months. It was in good shape when they got
through, There is in existence a War Department directive, and
it has been in existence for quite some time, which specifies
that every infantry division prior to proceeding overscas will
be given this air-tronspcrt training. That was put out by G-3
but, as usual, lack of time and one thing and another have pre-
vented its being carried out., Only one division has been given
such training.

I might remark, in goneral, that the British have very plainly
indicated to us that they expect the U.S. to take the lead in
the matter of airborne troops. There are several reasons for that
desire, all quite valid. It is my opinion that the United States
has taken the lead in this matter and, conceivably, that our
equipment, organization, and technique is probebly a little more
advanced than the British., Certainly, it is a fact that our
numbers are far superior. I should also remark, however, that
the British have led the way in this airborne development. The
cooperation between the LAirborne Command of the U.S, and the
British airborne division here has been very intimate and we are
greatly indebied to them for their assistance to us.

Training As to the matter of training of airborne units, in
the United States the training of all airborne units comes under
the direetion of the Airborne Command., Units are assigned to

that Command solely for training purposes. Their supply and
administration is handled by the Army Commander in whose area
they happen to be located. Now there is a little catch, the
Airborne Command is supposed to train airborne units, but the
gliders, glider pilots, and transport airplanes are furnished by
the Troop Carrier Command, which is a separate installation and
part of the Army Air Forces. So there is a division of respon-
sibility, which, no doubt, has slowed down thc development of
this project somewhat, it couldn't be helped.

There are two large glider-training centers, so called; one
at Laurinburg, North Carolina and one at Alliance, Nebraska.
Lt each of these centers, the Troop Carrier Command places at
the disposal of the Airborne Command the necessary airplanes and
glider craft. There are likewise, or scheduled, two locations
to give ailr-transport training to infantry divisions. One of
these is supposed to be set up in o location on the East Coast
and the other on the West Coast, to give this training to divis-
ions that are slated for overseas shipment, cither East or West.

The Invasion Problem (Lt this point Col Dalbey presented a
blackboard diagram of the German defenses we might expeet on o
- typical stretch of the Furopean coast, and briefly OXplaand the
German probable cmployment against an invasion attempt, . Phls Y
diagram points out chiefly the frontages and depthSﬂdf %h
units, to include a coast defensec d1v131on) :
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1. Average front o ““uf;v?',gidﬁéiig%:fbi §£5r0x1mately 25
nﬁ.les- - g % f

2. Average front of defensive ref
15 miles. ' &
3. The Res Regt of the Div is approxlmatelyhiﬁﬂmﬁf

rear and center of the Div area.

L. The normal disposition of the battalions of the forward
regiments is two batitalions forward and one battalion in reserve.

5. The Germans will probably meet an invasion attempt within
8 to 12 hours with a Res Div (probably armored), and can also
reinforce by one or two additional divisions per day.

6. The British have set up a type division for the purpose of
attacking the coast on a front of approximately 3 miles. Feints
and diversions will be executed to conceal the main effort. Four
Commando units per division will be alloted for protection on the
flanks. Ranger units might be similarly employed.

7. Airborne divisions may be employed against the hostile
reserve divisions to block their reinforcement of advance defenses.

s to the

8. The chief dangers to a successful 1anding assault are:
" a. Coastal Defense Batteries
b. Hostile reserves in the forward area.

¢. Counter-attack of armored divisions.

The controversial question of the most suitable time to land
was discussed briefly in comnection with the blackboard diagram.
The many angles to the subject resulted in no definite conclusion
being reached,

Organization: Parachute and Glider Regiments: (Figures were
shown on a blackboard, giving personnel and equipment for both
units.

Organization: Airborne Division: Now the airborne division.
The division has a strength of 500 officers and 8,000 enlisted
men, It consists of three infantry regiments of whlch one is a
- parachute regiment and the other two glider regiments. This
proportion of 1 to 2 maintains generally throughout the large
units of the division. The divisional artillery regiment con-
sigts of three battalions, of which one is a parachute battalion
and the other two glider battalions. There is an engineer bat-
talion which has one parachute company and two glider companies.
There is an antiaireraft battalion, all glider, having 6 batteries
with 24 37's and 36 cal .50 machine guns., In addition there are
the usual divisional units, all glider units; medical, quarter—
master, ordnance, 51gnal Hg, MP's,

The divisional artillery, with its three battalions, has a total
strength of 1400 men. In the parachute battalion are three
batteries. ZIach battery has 4 7. mm pack howitzers. Those three
batteries in the parachute battalion are designed to work with
the three battalions in the parachute infantry regiment. Each
glider battalion has two 6 gun batteries and is designed to
operate with the two battalions of the glider regiment. There is
a total of weapons of 36 75 mm pack howitzers., There are 60
caliber ,50 machine guns, intended primarily for antiaircraft.
There are 4 37 mm antitank guns and there are 175 rocket pro-
jectors, which we call Bazookas, intended to augment the antitank
defense.

' Por transportation, the divisional artillery have 110 7 trucks
and 30 trailers, plus about 20 hand trucks., It might be appro~
priate to remark that the dropping of 75 pack howitzers by .
parachute has been proven entirely possible, I do not reme@bé"
off hand just how fast we got those guns into sction aﬁ&@%
were droppped., Obviously they are broken down 1n§d’§e
the men have to recover them on the ground, afsci; ple“
ammunition from here and there, set Yatar

take a chance on my recollectlon,%ﬁ%
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20 minutes after they h
aim at, So that parachute artil? £
Previously parachute units have had no Mgl

of fire support. This ability in the future$t i g parachute
artillery to parachute infantry, plus a detachme ¥ parachute
engineers as well will materially increase the value of para=
chute troops.

n hit what they
: worth while,
ver by way

- An Ingineer Battalion has 400 men, one parachute company and
two glider companics, We are not going into the details of
weapons. It is well armed for combat; it is intended for combat;
it includes at present 27 flame throwers in its equipment. It

is particularly well trained, not only for combat, but to execute
demolitions and also to assist or to take the lead in the clear-
ance and restoration of landing fields, I know that we have
airborne engineer outfits, but I think they are tied in with

the Air Corps., Their mission, likewise, is to clear landing
fields. I do not believe, however, that they will come in on
early situations in the same manner we expect these engineer
parachute companies and glider companies in the airborne division,

The other units of the division perform the usual services.
I do not think it will serve any purpose to describe them; they
are set up on a scale in keeping with the size of the division
and, to date, we think they do all right.

Factors on Organization: The basis for the present organization
of airborne units was several factors; transports, gliders,
weapons that could be carried in these craft., These factors
are constantly undergoing change, and I mean constantly, Get
away for two or three months and they have turned cartwheels in
your absence, The nice thing about it, however, is that every-
thing is getting better all the time., We do business with the
British and they likewise with us. If we get anything we think
is worth while, we ship it to them, and thsy have consistently -
done the same thing.

The size of transport airplane more or less sels up the
organization of parachute units. The C-47 was the plane of
which we had the greatest mumber available (and it was and is
a very fine transport airplane) and that obviously limited the
size of our present weapons. The British, unfortunately, do not
have a counterpart to our “-47, certainly not in numbers.

The only glider we have right now is the 15 place gliler. We do
not like that because it is too small, Obviously if we had a
glider with twice the capacity, we could use half the number of
tug ships. The British have a glider we commonly refer to as
a 25 place glider; possibly it will carry two or three more
than that. The U.S. has not been behind unduly in trying to
set up a large glider. Ve had a difficult time in getting the 15
place glider set up, and then promptly on its heels, they set
up plans for the bigger glider. Colonel Richards tells me
that, at Wright Field for the last two months they have been
flying, very satisfactorily, a 30 place glider. It is pretty
much the same type of ship as the 15 place glider; it is a
larger version and is understood to be equally satisfactory.
Then a snag devcloped by way of the metal shortage and someone
said "No, we won't have these big gliders, due to the metglA ol
so on and so forth; we must have a wooden glider",
wooden glider is obsten51b1y in process of devglcpmé
Brlthh ‘have an all-wooden glider, and | g wﬁtﬂ@; 7

M%h;,z s

in the dark, I Would say that ﬂ%%g
course of the next eight months
confine our plans, I thlnk to the

mpurpose here, we should
sé of the 15 place glider.
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Inasmuch as this is a Sé&&
particular objection in stating th gg?e : information to
the effect that the U.S. has contracted he §£§2' for delivery
in the U,K, of 1500 of the Horsa gliders, so~c&ﬂlééf‘;7g
man wooden glider, and about 200 Hamllcars which 18 g.freight glider.
Approximately half of these gliders are supposed to be delivered about
January 1lst, 1944, - which is another example of intimate cooperation
with the Brltlsh

;mpresume there is no
v £

The size of the division, 500 officers, 8,000 men, which is
somewhat smaller than the British airborne division, was practically
dictated by General McNair, commanding the Army Ground Forces, as a
limiting figure, It was his opinion, and generally concurred in,
that the aircraft required to move a division larger than 8,000 men,
taking into consideration all the fighter craft, escort craft, bomb-
ardment craft and so forth needed to support an operation involving
an airborne division, would never be available; certainly not for
a long time to come, so he clamped down on this 8,000, Obvicusly,
everyone wanted to fatten up their units. We turned out the organ-
ization that we have and that is the best we can get. I think there
is little question but that General McNair is right; that there will
not be sufficient craft to take a unit larger than 8,000 men for
quite a while, .

To make a single 1ift of an airborne division requires, in
round figures, about 800 gliders and about 1 ,000 transport airplanes;
actually more than that., If you add up 800 gllders and 1,000 trans-
ports, fighters and bombardment craft, you get a lot of alrcraft It
brings out the difficulty of coordinating all of those ships in the
air, Actually, we do not propose, nor do the British figure, on
lifting a division at one time, That day may come, We figure on
moving a divsion in either two or three 1lifts, preferably two., When
we get gliders twice their present size, that will cut the number of
gliders in half; Jlikewise the tow ships.

One factor should be considered, Thinking of the strength of
the division as being 8,000 men, we all have in mind that the infan-
try division is around 15,000 men, so that the airborne divisions,
of half this size, can do half the job that an infantry division
might do, That is incorrect. TYou can have an outfit half the size,
it's true, but you have weak parachute elements, little stronger
glider elements, short—changed in everything conceivable in the way
of heavy weapons strength. You must be resupplied by air, so that
the combat value of your airborne division is materially less than
one~half the combat value of a standard infantry division., That
should be kept in mind,

Powers and Limitations: As to characteristics, powers and
limitations of those sundry units, your parachutist is capable of
dropping almost anywhere, any time, day or night, It is undesirable
that he be dropped under wind conditions in excess of 15 miles an
hour, If you do so you get excessive casualties and obviously
weaken the combat value of the unit., when a parachutist drops, he
is very lightly equipped, necessarily, Most of his equipment, cert-
ainly all of his heavy equipment, is carried in equipmeht bundles.
These bundles are dropped by parachute simultaneously with the drop-
ping of the parachutists. when he gets on the ground, he has got to
sourry over and find his equipment, open it up, get himself organised
and then take on his job, Naturally, if he is dropped at night he
may have a lot of trouble in finding his bundle, To make provision
for that we have, and the British likewise, sundry colecred lights
which are supposed to go on by contact with the ground, to assist in
finding the bundles, If the lights go on, all works well, mbest ,
it is difficult to find these things, and it makes it dgs §§b§é§that
he be dropped in cleared spaces, avoiding wooded %@ﬁé%: Y b sible,
the stuff gets hung up in trees; so does thexaﬁ%a ' D
the few seconds the man is dronplng,@F h@; s
seconds, he is quite vulnerable ag 7
able when he gets on the ground

mwvgggg
S Sbmi ‘@@ﬁ%? he is vulner-
%&M%‘%& %econds ; and,
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rrticularly, When he goes over %o his” equi’ >bundle to get
out the rest of the stuff he needs. The British got wise to
this proposition when in Crete, They would pass up the individual
parachutists as that got on the ground, If they had not bumped
him off in mid-air, they let this boy alone after he hit the
ground. Next thing they knew, there were six, eight or ten men
all ganged up around equipment bundles, Then they would open fire
and give them the works. But that is one of the proviems, It
obviously makes it desirable that a parachutist be drinped out of
range of small arms fire., Crete, however, was a special -ssge,
I hate to mention Crete now, and I hate to hear other po
mention it. It was so special in its nature that we ar:
to be misled by lots of the things that went on, It is =
ever, that it did teach us a great deal.

We have pulled a few grand-stand drops in the U.S., gemeraiiy,
I would say, dictated by safety reasons and a desirc not to crack
up a lot of men in training. We have actually landed on airfields,
but we think that is foolishness. The idea of anybody landing on
an airfield, when he can land off it, then go to it, assault it
and take it, is perfectly absurd. Yet in one of the parachute
drops in Afrvca, they dropped a parachute unit right smack dab in
the middle of an airfield, which was held by the French. The
airplane photographs on which that plan was made indicated there
was very little by way of defensive installations., It was also
hoped that there would be very little French offensive action.
When the boys dropped in the middle of the airfield, however, they
discovered that the whole perimeter of the field was simply
studded with machine guns. They could have been mowed down like
wheat, but it so happened that the politieal situation and wishful
thinking materialized. - Frenchmen came out, helped them off with
their parachutes and kissed them on both cheeks; then they all
went off and had a drink., But I don't call that a well planned
operation. It worked and possibly that is what counts, but it is
a pretty risky operation to count on.

The training of our parachutists is pretty much the same as the
training the British give to their Commandos, although these men
are not Commandos and we do not want them regarded as such.

They are highly sclected volunteers to begin withg they are good
physical specimens, toughened up, given all sorts of intensive
instruction as military specialists, and particularly in. the
tactics of small units. There is an added factor in that they

. get extra pay, which enables them to take away some of their
soldier friends' girls and induces a constant and high state of
moralc,

Any parachute unit is capable of sustained exertion, due to
the physical stamina of the men. They land and take off on the
double; they can go miles at a tremendous speed; they are imbued
with the offensive spirit. When they get to their objective,
they will toake it; and given proper superiority and strength,
which is one of our doctrines, they will take any objective against
which they are thrown. Then the cateh comes- how long can they
hold it? They will generally be in the middle of a hornet's
nest, utterly surrounded., You can see that they have absolutely
nothing with which to protect themselves against armored attack.
Sad but ture. They will take anythln but how long they will
keep it is problematical.

With the advent of the glider unit, which was the follow-up of
parachute units, we generally came to regard the parachute outfit
as sort of an advance guard to clear the way, and to be followed
in by the gliders. You cannot land gliders under fire and ex-
pect to carry on from there. The glider is pretiy. ypﬂ“}rable
vhen it lands. It makes a big target if anyhody %} the immediate
vicinity. Due m its slow speed, 1’0%1% Vollae ndy




it is likewise extremely vulnera ¥ ghile
objective. Some joker has very accuratsd

at nlght that is not so true° on the other hnnd that is-an Mr
Force problem, Our air people tell us that Whlie they can ﬁiy
gliders at night, they cannot bank on finding the attack or landing
“area in the dark. They are working on that; the British z:: working
on it. They are already installing night landing lights -
gliders and anticipate that the problem will be solved. ;
than that, the glider may be flown to its objective du:l
night and contemplate a landing at daybreak; I mean,
just light enough to see; that is entirely feasible. Ii
have to go from here to there in daylight, they arec subje
211 sorts of antiaireraft fire. The American procedure, at the
.present moment, is to hump these babies about 200! off the ground,
right straight across the country at tree-top level, hedge-hopping.
They are very difficult to see; they are not particularly wulner-
able from aircraft in the air., So far as the yan on the ground

is concerned, they are here and gone before he knows it, That

is the American technique of approach in daylight, right along at
ground level.

The air-transported division, about which there iz some doubt
as to their value, was devised as a means of making a ground forcc
available at o location which we could not get to any other way.
What that is worth, I do not quitec know, Obviously, it pro-
supposes secured landing fields being accessible., You drop dowm
with a reasonable amount of equipgent and these pecople will go
in and reinforce your airborne division, conceivably taking over,
if necocssary. So long o3 we can maintain air superiority, an air-
transported division on the ground can be supplied by air and
can sustain itself for o considerable period of timoc, General Cota
cuestioned me some few days ago. He is very skeptieal, and
properly so, about lots of things. He said "Why can't you toke
any infantry, and in about 15 minutes give them air transport
training?" It seems so eagy to put men in a ship or glider and
move them here and dump them off, but it is not quite that easy.
It requires a great deal of training and techniecal knowledge.
It reguires excellent instructors and if you don't have them, even
in training, you will suffer casualties. The only experience
that we have had, as I mentioned, was the training of the Second
Division at Fort Sam Houston, I have o few figures here which may
be of casual interest to show you the size’ of the problem that
was undertaken for tho first time and what it amounted to,

We moved the 9th, 23rd and 38th Infantry Combat Teams from
gseveral air ports in the vieinity of San Antonio to other air
ports on the Mexican border, In these three combat tcams, there
were something over 9,000 men, moved by transport-airplane and
glider. In round figures, there were about 1,100 planes, not
separate planes, but a duplication of planes so that there were
1,100 plane-loads making the trips. About 200,000 lbs of baggage
was transported; 140,00C lbs of rﬁtlons, gas, 011 and water. A
million and a half pounds of ammunition was transported. Four
hundred jeeps wore moved to the Texas border, and aboubt 170 trailers.
There was a grand total of something over 5,000,000 pounds moved
without difficulty, without casualties, Although we did have two
or three crash landings, there were no casualties due to the fact
that the loads were properly secured, lashed, and properly placed.
That is something the alr people will tell you cannot be laughed
off. It tokes expert training. It takes knowledge. I think thati
those figures are fairly impressive as a first try on such_
It promises much for the future. MNost of these ships and
were loaded at nlght and practically all the!tqﬁe* 2
night, It requires very good non-commis Het
be highly trained.
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Tactiocal Doctrine: We now .touch on the subjec é@‘%&é%ﬁgﬁi@#
doctrine and, as I say, I am a bench mechanic away from hom ﬁ& ﬁi?
I would like my remarks on doctrine to be understood as urd=il, £
official. I should explain that the present lack of doctrine
to govern the employment of airbornme troops has not been '
occasioned through oversight; it is due, rather, to the fact that
the existing manuals antedated the creation of the glider umit
and airborne division., There are some remarks in our manuals
about airborne divisions but at the time they wers writien it

was like the boys at Leavenworth speaking of something they hoped
would materizlize somc day. The thing has materialized anc the
manusl really doesn't cover it in any great amount of detail.
That I may say however, cxpresses I belicve the current thougnt
of the Airborne Command and the thought of the Troop Carris:
Command in the U.S. From my association here with the Britis:,
I believe that they generally concur with us.

We like to regard the airborne diwision as a small combat team;
that is, the division itself is a team. We have a different
set-up from the infantry division, where we break it dowm into
three tenms. We think that the airborne division is so little
to begin with that the way it is set up is not susceptible to
being broken down. To get the most cut of it, it should be used
as one team against onrne rather definite objective,

Something I have not mentioned is the matter of airborne brigades.
I believe that this has becn approved; General McNair understood
the War Department wag to approve it some two months ago. We
desired to create whot we would call an airborne brigade, not based
on any standard table of organization, and not consisting of any
set type or number of units., We wanted the thing flexible and
elastic so we could build up a small airborne task force, smaller
than a division, This could-be used on some mission vhere the
small force was in keeping with the sizec of the mission., I%
might be a parachute regiment, glider regiment carrying artillery,
two or three batteries, some cngineers, or what have you. There
was this desire (and I think good reason for it) to create a
small airborne task foree so that, when we had a small job to do,
we wouldn't break up the division and ruin the divisional team.
And that probably has materialized by now.,

There are several characteristics of airborne divisions which
should be appreciated, especially by higher commanders. Many
times the boys in the lower echeclons understand things but we
get some arbitrary commander who has not been grounded in basic
essentials, or he may not be receptive to suggestion from his
staff, :

. The mere fact that a commander of a large force has available
for his use, in reserve, an airborne division, or any large
force of airborne troops, has a tremendous effect on the plans
of the enemy, there is no question about that. The mere fact
that we are holding out this airborne force which can take off,
go anywhere and drop within reason, will tend to make the enemy
conservative in his plans. It will definitely makc him immobilize
reserves vhich are out of all proportion to the airborne forece.
-We had a very specific case of that a year or so ago on Arny
maneuvers in the U.S. Some of you may be familiar with this.
It was reported to me and I believe it is true. One army commander
held out a force of between 7-10,000 men, rather suspiciously close
to his command post, because he knew the other side had all of one
battalion of parachutists, 500 men. This outfit was held out and
was motorized ready to take off; they were really going to d ﬁﬁ‘

with parachutists. In that maneuver they did not use_thgt
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The division has great strateg
tactical mobility, It is tied do :
movement on the ground, To compenSed
division must be employed in a plan whitHids
superior strength and on sbeed, For a comma ;
his airborne force, it should be required to be « e
some objective which is of vital importance to his for ¢h.

If that is not done, it is not economy., There might be an exﬁe.tion,
if it is dssired to sacrifice a division and a valid reason exists,
obviously he will do so. So much for the general points.

g :}‘@aﬁ‘e of speed of foot
;r“gﬁeﬁﬁg ortcomings, the
P w&d gﬂ

There are a certain number of specific points ol Jowin
I believe that these may apply, in part, to our case b-'.»
ally I am speaking of a division, although it will hol:”
airborne brigade and smaller units,

when a division is operating alone, a very unusual case, and
is not tied in with another force, it will operate pretty much in
the same manner as any infantry division, with the restriction that
it must be resupplied by air,

The employment of the division in conjunction with other
largé forces, ground forces, air forces, sea borne forees, will
always ant1c1pate that the division will be properly tied into and
joined by those other forces on the ground, The division cannot
sustain itself and this linking up must occur,

e hear people who draw big plans talk about shooting a
division 500 miles inland and dropping it down, taking this and that,
we have a rule of thumb, which applies as much as any rule of thumb
does; that the maximum distance inland from a hostile forward area
at which you should land airborne troops should be about equivalent
to that distance which can be covered by ground forces in three days,
If you are out in the desert and you figure an armored force could
go 100 miles in a day, you might drop airborme troops 300 miles
away., If it is a motorised outfit, you get a different answer,

The British incidentally have this same rule of thumb about getting
help in three days.

The division should be committed against limited objectives
in a rather restricted area, rather than against unlimited object~-
ives in a general areca, That is based on the division's lack of
transportation and tactical mobility. It is also set up as a
principle to endeavour to discourage these higher commanders from
giving a division missions which will scatter it out like a bunch
of Commandos all over the landscape., In that case, you do not
have an airborne division but just a nuisance value,

I have already mentioned that a division will only be commit-
ted against objectives of major importance to the force as a whole;
it would be regarded as uneconomical to do otherwise,

It will not be employed on a mission which can be equally
well accomplished by other ground forces, That is dictated by
economy. If you can get normal ground troops to do a job, why
should you take specially trained men and specially equipped troops
to do the same job?

The plan of employment will take maximum advantage of the
element of surprise, which is regarded as the most important single
characteristic of airborne operation,

The decision to employ the division will be based on the
assumption of the obtainment of positive air superlorlty dun@ng 9,
the assembly, during the flight to the objective, dur, ng“t La
and as long thereafter as may be considered tactiecglk “rie ,
If there is any question of the air superlor};f'the opera@.'n courts
disaster, If that must be risked, it i B
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The plan to govern the action’ofgg? l

landing will be characterized by maximum simpli - anddfl
bility, It must be; it is complicated cnough, as it s, o
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A division landing area should be as close to the objective
as is considered practicable., This distance from the landing
arca to the objective is regarded as a maximum of 10 miles.

The plan for supplying the division should be bascd on a
gix-day operation, That is set up to give the Medical, Signal
and other pecople a sound basis on which to work. While we say
the division cannot operate more than three days without help,
and wc hope it will get holp in three days, they will still
continuc to fight. The supplies sent up are based on a six-day
operation and once these supplies start going they are not stopped
until by division reouest.

One thing I neglected to montion; airborne tanks. I think,
probably o ycar and a half ago, the Wor Department instituted the
development of an airborne tank, called the T9 Tank. This has
finally been produced. Right this minute at Fort Knox the Armored
Force has o tank unit which is being given its ground training.

On completion of the ground training, it will be turned over to
the Airborne Command for the airborne phase of its training.
The unit, I think, is onc battalion. How many tanks, I do not
know. When we get airborne tanks, we will have something we
need very bacdly,

I would like to makc an effort now to discuss the application
of the tactical doctrine which I have mentioned., When we consider
the employment of airborne troops, we should determine on a
likely mission. In determining this mission, we should see that
it is in reasonable conformity with what is considered proper
doctrine, If therc is a good reason to depart from the doctrine,
all right., The Commonder who departs from approved doctrine,
however, is always sticking his neck out, which is also quite
alright. The problem of this committee, to get dowm to brass
tacks, is to determine on a procedure and doctrine to govern
the units of an assault landing in making o cross-channel invasion
against o heavily fortified coast., We are not talking about the
weak spots. This heavily fortified coast is within range of our
own land-based aircraft. It has been quite patent, from previous
discussions, that the British and ourselves accept, without
equivocation, the premise that the German doctrine is to defend
agoainst invasion on the coast rather than contend with such a
proposition inland., Secondly, thc coast, and what we have come
to speak of as the "erust" or outer shell is the No.l vital
objective. Certainly any mission which will aid in taking that
objective is in keeping with any doctrine which will govern
employment of airborne troops. They will be used and should be.
(There followed a blackboard discussion as to appropriate missions
for airborne troops. These are included in the Review of
discussion) .




CONFERENCE
HQ. ETOUSA

DISCUSSION FOLLOWING TALK
BY COL. J.T. DALBEY

A discussion on the present availability of airborne troops
and the prospective availability of such troops in the ETO
revealed the following informations

a There are two U.8, Airborne Divisions trained and
ready for combat at the present time., One of these divisions
was Known to be either in Africa or scheduled to go there in
the near future. The other trained Airborne Division was in
the United States and was available to come to the ETO.

b Several parachute regiments (3 or 4), separate
from divisions, could be made available to the ETO; however,
"in this connection, it was the opinion that, at the present
time, there would not be sufficient aircraft available to
handle more than one Airborne Division.

The use of the glider, CGL, in airborne operations was
discussed at length. The development of the glider has contin-
ved and much progress has been made. The size of the glider
and its load carrying capacity is being increased. The
crating and shipping of gliders from the United States has
‘presented quite a problem and experiments are being made in
an attempt to brcak them down into smaller parts for shipment
with a resultant saving of shipping space.

A discussion was held on the matter of the proper tactical
employment of the different types of airborne units. It was
generally agreed, after considerable discussion, that the
principle tactical employment for tie several type units would
bes )

a Airborne divisions should be employed against
hostile reserves to prevent their reinforcememt of the troops
defending the beach area and to block the hostile counter-attack,
They should be landed at least 1 mile away from their objective '
by day, and from 3 to 3/4 of a mile by night in order that they
have sufficient time to collect themselves and get organized,
and in order that hostile small arms fire is not brought to
bear against them immediately upon landing.

b Parachute troops should be employed against hostile
shore batteries to assist in their reduction from the rear. It
was stated that parachute troops seem to prefer landing under
cover of darkness, and that in training operations, there were
fewer injuries suffered among units dropping at night than
there were in daylight., Parachute troops can be depended upon
to take any objective assigned to them but should not be employed
at such a great distance from friendly troops that they cgmpot
be reinforced and their success exploited before enemy &L«
might eliminate them.




¢ Air-transported infantry divisions cannot be
employed until such time as landing facilities are available
in proximity to the area where it is contemplated using them,

The problems of courdination in the use of airborne units
in a landing assoult operation were discussed. The use of
airborne units is contingent on many factors such as the
aveilability of aircraft, the neceasity for diverting a large
number of aircraft from other operational missions, the
necessity for resupply of these units, weather ctc,

The decision as to what airborne units to employ and the
details of their tactical employment must be worked out during
the planning phase of an operation. There are meny factors
which 1imit to a certain extent, and &t times prohibit the
employment of airborne troops. Yhen it is contemplated to
use parachute troops in an operation, unpredictable conditions
of weather, visibility, etc., may make thelr employment
impossible and jeopardize the success of the entire operation.
Plans must take these matters into consideration and be flex—
ible enough to cope with conditions which limit or make
impossible the employment of parachute troops or airborne troops.

The discussion included many opinions as to the best time
to land airborne troops. The advantages and disadvanteges
concerning night landings, dawn landings, daylight landings
were brought out, and the relationship of all of these to the
other aspects of the whole operation were noted. It appeared
that the best time of day for transporting airborne units and
for landing them must be given careful tho.ght, and must be viewed
in its proper aspect in relation to the other phases of the
operation such as the most suitable time of day for Naval
gunfire support, air bombardment, infantry landing etc.

The concensus of opinion indicated that the most favorable
time for the aporoach to and possage cver the hostile coast
~should be under cover of darkness, which is a major factor,
from the airborne point of view, in determining H=-hour,
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Review of discussion following the lecture:
TATRBORNE TROOPS IN A LANDING ASSAULT" by Col J.T.DALBEY

Question 1 - What airborne units arc prospectively available
in ETO?

Conclusions reached: a. One airborne division plus several
parachute regiments can be made available,
b. The division now in Africa may be ordered here.

- g -

Question 2 - How is each type of airborne unit employed tactic-
ally? Airborne division? Porachute regiments? Air-transported
infantry divisions?

Conclusions reached: a. Airborne divisions should be cmployed
as integrated teams against speecific objectives, particularly
against enemy divisional rescrves, and to assist in securing
assault division objectives,

b. Parachute regiments can be employed ngainst hostile shore
batteries or to assist in seizing airdromes adjacent to the
area where the operations are taking place. In the latter case
it is deemed an uneconomical use of parachute troops to seize
an airdrome that cannot be quickly reinforced and held.

¢. Air transported infantry divisions can be usecd against
hostile rcserves after sccured 11nd¢ng areas are available,

Question 3 - What diversions of transport and fighter circraft
from other operational missions is involved in an airborne
operation? How will this affect the usc of airborne troops in
a landing assault?

Conclusions reached: a. An airborne operation involves a very
considerable diversion of transport, fighter and bombardment
aireraft from other missions, as the operation must be covered
throughout, Consequently, the number of airborne troops which
may be used in a single operation is dofinitely limited.

Within the near future not more than two U.S, Alrbarng_D;!l§}9§§_
can be uscd in the Buropean Theater. ™

Question 4 - How may each type of airborne unit be best used in
support of a landing-ass~ult: seizure of airdromes? seizure of
ports?  destruction or secizure of hostile communication and
transportation centers? isolation of beach areas from rcinforce-
ments? attack of beach defenses from land side?

Conclusions reached: ga. Seizure of airdromes by parachute
troops is practicable but is considered uneconomical unless
objective is so situated that it can be reinforeed promptly
- and sceured by other troops.

b. Airborne troops can assist in seizure of ports by taking
specific objectives such as coagt defense batteries.

¢. Airborne divisions can be used for isolating beach areas
from local reinforcements wlthln the lelSlonql aroa, but.téy. will
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in order to avoid confusion in the beach area and bringing
under our own supporting gunfire, '

Suestion 5 ~ How will the air, airborne and landing assault forces
be coordinated? How may each force assist the other?

Gonclusions reached: a. Matters of coordination between the air,
ailrborne, and landing assault forces will be mainly settled in the
planning phase, After airborne troops take off, communication

Question 6 - How will each of the following factors affeet the
employment of airborne troops in support of a landing assault:
weather, visibility, night operntions, designation of dropping
or landing zones, necessity for prompt relief or reinforcements,
limitations on armament, ammunition and supplies carried, '
communications, supply?

Coneclusions reached: a. Parachute troops can be droppced succcss-
fully at night as well as day. '

b. Gliders can approach their objectives by night, but under
present limitations, must land by day.

¢. Wind must bt less than 15 mph if parachutists are to avoid
heavy casualties.

d. Flying of gliders by instrument is not presently possible.

e. Dropping or landing zones must be near identifiable land-
marks, preferably in the open.

f. Reinforcements arec required promptly, as airborne units
have limited ability to hold an objeetive.

g. Commmications are the same as for the assault force in an
amphibious operation, and arc practically limited to radio except
for panel and visual signals.
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(Z}ARMORED FIGHTING VIHICLES I A TANDING-ASOLULT

I feol o 1ittle bit out of cheracter this morning. I would
rathor have my tank helmet on than this brass hat I am wonring.
Thorc appears to be o shoriage of tonk helmots in this Theater at

the nonent.

I wen t into the history of the use of armorcd vehicles in o
landing-assau 1 it is o 111*10 bit skimpy. In the last var,
there was onc inu cresting dCVPlopmcnu which cane to light. In
1916, before the first British trnks wont 1puotuction in Flandors,
o scheme was érawn up teoabiock the Bel onst, using tanks to
lcad the Wﬂy in, Thet was abhnndoned for vorious ressons, tut the
following year it was rovived, A grent o }f,kﬂf'tlcﬂs Wore
cetunlly earried out, but the cporation £ had tc be called
off, Some of those vap”rat¢ ng are rathor intorcsting. It wos
dceided the British Army would attnek in the Ypres scctor ond take
the tomm of Roulcrs, When thot torm wos +akﬁn, the scoborne ns-
snult forec wos to come in beiwecn Osieond and Hewport. The
British had propered, or werc preparing at o runber of points,

600 foot pontoons of shallow draft. On cnch of those pontoons
would be their Mark IV 30 ton tank, their artillcry, their troops
ond the supplics for this cxpedition. These pontoons wore to be
pushed nshorc by shrllow draft monitors which were in usc at that
time. The beach conditions were the samc os we arc liable to
encounter on many ports of the French const todny; veory flnt
beach, henvily wired by the Germnns and bocked by o scawall
which stood some 20 fect high. On the top of this scawall was a
stone coping that jutted out about 2 feet. On top of tho scawall
and behind it was o good denl more wirc nnd some machine gun and
iight ficld artillery ompl coments., Tho job of ovorcoming thesc
emplocoments was assigned to the tanks. They were to lond off
the pontoons, climb the 20 feet seawall and go in to clean out
the guns. Onee they had cleaned out the guns, they would nct as
stotionary donkcy-cngines nnd help houl guns and sleds, carrying
stores up the seewutl.

[.

-

The method of getting over that senwall vas a hugc TomD
carried on an A-frame which was mounted on the tank sclf, so

designed that, when the top of the ramp hit the seax
would be automntically released, On the ramp were hea

spuds snd on the tracks of the tank were blocks which had beeﬁ
fﬂstcne ', so the tank could seramblc up this very steep ramp, very
mich like o cogwhecl railway. They found the tenk did have
sufficient power to do the job. As I say the battle of Ypros
didn't go qu1te the way they expected it. Roulers was never taken
and so the expoditicn was ealled off, An intercsting feature
about it is that they figured that, from the time the monitors or
pontoons grounded until the tanks reached the top of the seawnll,
would be 4 minutcs. It's a device which we may have to consgider
again, the usc of thosc ramps carried on L-fraomes.

=5

In this war, tanks have beon used more cxicnsive
ious operations but again they have been very -u;doﬁ*u c
londing the anssault. Germans, when they ingndc x”pﬂ%ﬂy, ,dok a
congiderable armorcc fc.co, but thoy lnncs o: éircetly from

Fi)




scagoing ships, using crancs put g |
force raced up the Contral “allevs ing
the British to the punch in the Trondjheinm S
used tanks, but we haven't got quitec sc much infors 10% gn how
they used them. We do. know that they had o up001ﬂl SHnd¥bw araft
flat deck barge, propcllied by an airscrew which could carry cne

or two of their light tanks. I haven't seen any rccords of their
using these tonks to lend the w%y in, We know that they uscd

then very carly in the gamc ab Singapore. We used tanks to some
cxtent on Guadaeanal. There ngain, I don't believe that they were
used in leading the way. They came in somewhere bchind it.

ﬁ%Thls armored
; ﬁhag to beat
S have

The Dicppe Raid was probably the first modern attompt to

usc tanks in a boach assault. I think all of you arc fairly
femilinr with theat show, but freom the tenk vicwpoint it is very
interesting. I think there were 29 tanks thrt started in, only

a handful were actunlly landed. Some werc lost in landing,
There is one interesting fonturc for which we'll have to find a
sclution., 4s I understand it, one of the ICT's carrying =
Churchill tank had its romp-loworing mechinery shot away and the
romp dropped dovm, The tonk commander buttoned up, his engine
running, felt the LOT had grounded and assumed the dropping of
the ranp wre the signnl to go ashore, so he takes off. He is
still in some 20 or 30 foet of water wnfortunately. Of those
tonks that got ashore, many threw their trocks in the hoavy shingle
of the Dicppe Benches. The Churchill wns, but I think th~t has
been corrected, a little wenk in the rcspect of kecping its
tracks on in c:rti n ¢ifficult terrnin. The scheme ot Dicppe, as
I undeorstand it, was for sappers to bresch the seawall bchind the
shingle and for thc tanks to go through the gap. Sappers camo
under fire, hod somc difficulty with the denolitions, and vere
ncver able properly to breach the seawnll. Onc plrteon lender
used a fascine, sinilar o the typc used in the battle of Combrai
in 1817. He droppod it in front of a low portion of the woll,

~nd managed to seramble up over it. A fow of the tanks TG"Ch

the center of the town but all of them hod to be absndoned, nonc
could be rcecrmbnrked, So much for the history, which I said at
the cutsot is rnther skimpy. I think thot probably the renson
that tonks have not been used morc in amphibious operations is the
difficulty in a long scea voyage of hav1nv an adeguate mumber of
tﬂnx landing craft, or cven on o short senvoyage. Ve hope in our

cuest for lbndlng craft herc, we have corrccted that,

I would like to go now to a brief discussion of the types.
of armored units we will hnve in the therter for this cperation,
I an not going to tske your time going into the details of this
cquipment, that is all in the bocks and can be dug out very ensily.

We have nsked for some mechanized cavalry regiments., They
will be used for corps roconnaissance, onc per infantry corps.
It is not conteomplrtod that any part of them would be uscd in the
nssnult or oven in the immedinte follow up. They will be used
after the bridge head is established ond the process of breaking
out is being undertrken. Next thing we nskced for wns some tank
groups. Tank groups can be either light or medium. I understrnd
the heavy tank is no longer in production and we won't have any of
thosc, A&lso a tonk group cnn be mixed, with onc or two modium
ttnlions and one light, It norﬁqlly consists of thrce batt~lions.
The principel purposc of setting up the scprrate tank battalion
and organizing them into groups was to provide the army and GHY
commanders with a pool of tanks which they could use attrched to
their infentry units, acting in close support, without pulling out
bits and picces from armorced divisions and thus wenkening thvlr
ighting strongth at a time vhen thoy nrc likely to be nced
mhﬂ is the resson we have included these tank groups 1n¢oﬁ@
basis. We hope to have o sufficient number of thcm,,
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striking force if it is kopt well grouped and used in terrain
and under conditions suitable to its characteristics., If it is
spread out over too wide a front or has to operate over diffi-
culties beyond its supply range it frequently gets into
cifficulty, as witness the lst Armored Division strung out on a
75 to 100 mile front in Tunisia, and split up into four small
combat commands, One of Rommel's last acts down there was to
field strip it. The tank destroyer battalions are set up on the
basis of one attached permanently to each infantry and each
armored division. In addition to that, we have a mumber of
separate battalions in the GHQ troop pool and the necessary group
headguarters to handle those as a unit if the situation mnkes it
desirable. The distinction there is that the tanks will not
normally be attached to the infantry divisions wherens the tank
destroyer battalions will,

And that very brief discussion and introduction brings me
down to these questicns which Col Chase passed to me some two or
three wecks ago.




4SSAULT TRAININ@gﬁgxﬁERAfg
CONFERENCE & g g

ARVORZD FIGHTING VEHTICLES IN 4 LANDING ASSAULT
Discussion Following Lecture By
- It Col C.R. Kutz —

Until about a month ago I was in the design department which
developed the D.,D. The greatest disadvantage of the normal dis-
placement type of amphibious tank will be the thinness of the
armor plate, Calculations show that a normal displacement tank
with the same armor as a Valentine would weigh about eighty five
tons., I'm suve that cach of you is familiar with the troubles
experienced with a heavy tank,

The D.D. which is a means of floating a normal fighting tank
is revolutionary, and offers an excellent means of putting the
tank ashore, Once ashore, it discards its amphibious attachment
and is not impeded in its normal employment. Further, it ellows
surprise, in that it looks like a small boat but has all the
characteristics of a tank,

The DD, device is a canvas screen which is vulnerable to
H.E., but not small arms fire., Collisions should be avoided as it
may be sunk, should it strike another craft. D.,D. presents a
small target and should be landed at dawn during low tide on a
very shallow beach, This permits the tank to be employed as such
while still 1000 yards distant,

D.D, tanks should be used for encircling movements 15 to 20
miles on the flank of the main assault. They are best employed
on a beach with deep runnels and therefore lightly defended,

Lt. Col. Reeves (Br)
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REVIEW OF THE DISCUSSION FOLLOWING THE LDDLESS “APMOPED FICGHTING
VERICLES IN A LANDLNJ-uMSAULH“ BY LT €OL C. R. KUTZ

Question 1 - What typc of landing craft arc most suitable for
transporting tenks ashorc during verious stoges of the cporation?

Conclusions remchad: The nost suitable landing craft for trons-
porting tonks and othcr notor vchicles arcs

. LOM's for the initial ququlL

. ICT's (4) and (5) for the latter part of the assault
wnd the immediate follow up.

. LST's for usc after hostile firc has been clenred from
the bonch, ICT's (4) and {5) and IST's can cross the chonnel
uncer their ovm powerg LCM's will have to be ftransported.

phrsc

o 2I10'.

- -

fuestion 2 - Crn firo power of tanks be utilized to advantage

prior to debnrking as o suppleonent to boat guns?

Conclusions rooched: Tanks can be fired from craft, but it is
not profitable to do so unloss point targets can be engnged. The
degrcee of neccuracy that can be atiained must be determined by
cxperinont, '

= -

Question 3 - What are the pessibilitics of tanks taking hull down
positions in wmter and funetioning as Stﬂt¢onqrv rnenitors or
pillboxes?

Conclusions renched: It is possible for tanks te take hull down
p051 tions in water and function ag stationory pill boxes. That
ig the bost noans we have at presont for closc support of infantry

-

Vi e

Question 4 - How carly during opcrations should tanks be landed?
What factors influcnce tho decision?

Conclusions renched: The stage of the operation at vwhich tanks
should be lended depends upon the mission they arc to accomplish
and the noture of the obstacles beyond the high water mark., Tanks
which arc to be uscd to support infantry in thc reduction of
beach defenses will be landed in the early wave. The tanks

vhich ore to accomplish inland nissions would not be lancded until
gaps had beon clearcd in the boach defenses.

fuestion 5 - What are the capabilitics and limitations of amphib-
ioug tanks? How can they best be uscd in o landin

Conclusions rcoched: a. The canab
(1) lhoy cross off shore

ceraft,

' 3

) They can cross bé%@ %

) Thoy can operate ¢ve

Wy N

(
(
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c. Means have been devised for floatinéis% oenks and
the following acdvantage would be gaincd:
(1) Small target vhon londing.
(2) Can cross bars or runncls.

(3) The limitations of smphibious tanks do not obtain

- - -

Question 6 - hen tanks go ashorc should they cperate in close
support of infantry attacking const defenses, or on cxploitation
misgicns inland? VWhat arc the determining fnctors?

Conclusions ronched: The primary mission of tanks in the nssnult
phase will probably be the close support of the assault force.

Question 7 - How nany and what type of tanks, if any, should be
attached to roginmental combat teams for landing assaults?
Should attachront of tanks cxtond down to battnlions? To companies

Conclusions reached: There is no categorical answer., UAs a
general rule tank brtinlions sheuld not be broken up exceopt in
a special cose, such as 2o boach assault, HMedium tanks arc nmore
suitable than light tanks in an assoult rolec, ‘

- on - o

fucgtion 8 - If tanks arc attrched to small infantry units during
the assault at what point during oporations should they rever t
to control of the higher cormander?

Concilusions reoched: They should revert to the control of the
higher command as soon as the specific task for which they were
withdrawn from the control of the higher cormand has becn com-
pleted,

——— e -

Cucstion 9 - How will the usc of tanks be affected by undervmtor
obstacles, mincs on the beaches and beach coxits, sea walls,
barricades, tank traps and other obstacles?

Coneclusions rcached: L1l obstacles, natural or artificial, will
tend to cnnalize the novement of tanks.

- - o

Guestion 10 -~ How arc tanks affected by such factors as beach
gracdicent, surf, shingle?

Conclusions reonched: It is unlikcly that beach gradients too
steep for tonks will be enéountered on the French const. Runncls,
whore encountered, will be obstacles if they arc deecp cnough to
drown the tank, Highly troined crews, by proper timing, can

land in surf highcr than thc waterproofing of the tank., A4 surf
of over four feet would foreclude the landing of tanks.
tests st be conducted to deternine which types of ta
used over shingle beaches.
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Question 11 - What pmbi i

Conclusions reached: a.
usual type of problem. o

b. Tanks can be efficiently wat erproofeu it ékfbrience
has indicated that great care and close supervision is essential
to satisfactory results,
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QDREDUCTION OF CBSTACLES & FCRIIFICATIONS

31 May 1943

In approdching this subject I would like to quote from
the British docuzient on Tactical Problems of an Invasion in
Northwestern Furope: "The Coumander of an attacking force must
look at the start well beyond the initial assault, and consider
the battle between his follow up and the build up force, and the
Cerman reserves., The follow up force must get quickly thru the
beach~head area and fight the enemy well out beyond it, other-
wise there will not be room for formations following behind to
land and deploy in their turn. This need to gain room for the
landing and assembly of the follow up divisions also governs
the size of the area which the assault divisions must seize".

. As a measuring stick for the task likely to be demanded
of an assault division it is likely to be required to:

a., Assault landing beaches on a front of say 3 miles,
The total frontage would depend partly upon the size of, and
distance separating, suitable landing places, and partly on the
number and capacity of vehicle exits and routes inland.

b. Penetrate inland to a depth of about 5 miles, and
there hold a Aefensive perimeter to allow the follow up forces
to pass through the beaches and assemble quickly.

Ce Clear vehicle exits from the beaches, repair
craters, etc., so that wheeled vehicles can land directly in-
land to their assembled areas. ”

d. Do all this, and be ready to receive follow up
forces within 12 hours of the first craft of the assault touch~-
ing shore, E

Assault battalions will only succeed in their tasks if
we win the fire fight. The defense is based upon obstacles
covered by fire, and we must subdue the fire before we can cliear
the obstacles, '

Assuming that the coast defense artillery has been dealt
with, and next problem is to subdue the fire from the beach
localities until the attacking troops can reduce them. The
general lines on which a solution to this problem are being
sought are: '

Qe Gun support craft cover the approach of landing
craft to the shore, and engage by direct fire from shore local~
ities. In addition, the maximum possible fire of all natures
is laid down from the landing craft themselves.

b. The first thing ashore should be heavily armored
tanks, armed with both a H.E. gun and one or more machine guns.
These take up from closer rangs the engagement of localities .,
defending beaches. ‘ %
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g.‘ If the defene m_é{ir w@oj,ﬁcted by concrete,
some of the tanks may need to be arfmeg" ’9=§§g@§ buster guns.

A liberal use of smoke may prove necessa g%mvill make

shooting on.our side difficult.

d. . Under cover of this fire, mixed parties of”infantry
and engineers clear gaps thru the obstacles, or make ways over
them., At this stage thése need only be sufficient to pass
through infantry with supporting weapons to assault the beach
defence localities,

€.  Infantry with supporting weapons pass thru the gaps
in the obstacles, assault and capture the localities covering
the beaches,

1. Thereafter vehicle exits are opened and the remain-
der of the assault battalions, the floating reserve, and the
supporting arms pass inland,

During this stage, the enemy artillery will attempt to
bring heavy fire to bsar on the beaches from several miles in-
land, and this must be prevented. It is proposed to deal with
this by airborne troops, which might, after destroying the
enemy artillery, seize and hold the division final objective
until assault divisions can join.’

The bottleneck of this operation is the passage thru the
beach, This is the most vulnerable point on our landing oper=
ation, and the Germans have quite correctly concentrated their
efforts at the beach line. As has been stated, the German beach
defense is a combination of obstacles and fire power., The pur-
pose at this particular period is to discuss with you the
various types of cbstacles and fortifications and to summarize
the means which have been developed to overcome them, First
let us consider the obstacles, There is an infinite number of
obstacles which the enemy might devise, However, the war has
shaken down the field o a limited number which have been
found effective, Manufacturing material and training personnel
in their use involves a considerable period of time, While we
must expect, and be prepared to see, many changes, I bslieve it
is safe, in planning ocur training for the next few months for
. operations against the principal obstacies now known to exist.
I will describe briefly some of the more important types of
obstacles, and then attempt to give you the latest thought on
the means developed for passing them,

First let me emphasize that the Germans, like ourselves,
believe that an obstacie must be defended by fire to be fully
effective. e must therefore expect to find every major obstacle
covered by heavy defense fire, A.P, Mines will be used freely.
The combination of obstacles and fire power is axiomatic,

The engineering problem of passing an obstacle not under
fire presents no unusual difficulty, It is just a matter of
bridging, demolition, movement of earth or some other applica-
tion of manpower and machinery and it can be planned and executed
on & more or less definite time schedule. However, the passing
of obstacles under fire is a different case, and in assaulting
the German beach defenses this is a problem we must solve.

. Now let us examine some of these obstacles which we may ,e®™\
expect the Germans to use on their beaches, Again quotingggggﬁgb%ﬁ
the British document on Tactical Problems of an Invas%ggﬁhﬁ i
Northwestern Burope, which is concurred in by ou@idﬁﬁtG% ;
following are the main types of obstacles and*defensés to:be"

found: %ﬂﬁﬁf

a, In general there are two oI mo

ré‘bdnﬁinuous belts of
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wire along all open beaches, usually sitedébétﬁ%gﬁ :
mark and the back of the beach, In addition, alf®
are wired, belts varying in depth between thirty yards and two
hundred yards according to the importance of the strong point,
Beach exits, particularly gulleys in cliffs, are often barried
by a dense wire entanglement., The use of antipersonnel and
antitank mines is now general along the coasts of France,
Belgium and Holland, The former are normally found round the
perimeter of defended localities and at infantry exits from the
beaches; the latter as AFV exits from beaches in open country
behind beaches abd road junctions and road defiles up to five
miles inland, :

fong points

, - b, Of the various types of beach obstacles employed,

walls, antitank ditches, dragons teeth, concrete rillars, rail
pyramids, wire knife rests, the reinforced concrete or brick
wall are the commonest types. Walls block streets leaving from
a beach or harbor, and roads on the outskirts of towns on the
landward side, also well-defined exits from open beaches, Road
blocks of this type together with existing buildings often form
a continuous obstacle along the entire sea front of a town,

¢c. Antitank ditches are sometimes found in front of a
beach, strong point of all types, on the seaward side of antitank
of sea walls along the front of towns, and surrounding strong
points containing RDF and other wireless installations. Contin-
wous antitank ditches are sometimes found on the landward side

of strongly-defended ports. Steel fence obstacles (Flement"C")
along stretches of open beach is becoming more common.

d., An outstanding feature of the defensive system is
the concrete protection provided for troops defending these
obstacles., Strong points abound in pill boxes and shelters
flush with the ground and constructed of reinforced concrete at
least three feet and sometimes six feet thick, Pillboxes with
strong points are linked up by highly developed trench systems,
somet imes running underground. :

You will note no mention is made here of underwater
obstacles, -The G-2 study, of course, has been based on actual
observation, and there is no indication so far of any extensive
use of underwater obstacles by the Germans, However, there are
several types of underwater obstacles which might be used, and
it is possible that as the danger of invasion becomes more
imminent we may see a rather more extensive use of obstacles
which are not too difficult to construct. Among the commoner
type of underwater obstacles are barbed wire, piling, steel
stakes, concrete blocks,element "C", land mines, and various
types of magnetic mines., You are all familiar with the barbed
wire and the concrete blocks. The underwater tank ditch about
10 feet deep, 10 feet wide at the bottom and 15 feet wide at
the top, is somewhat a new development., It is covered with a
thin brick arch which has a layer of sand at the top, so designed
that it will crush with the weight of a tank., The sides of the
ditch are rivetted to prevent caving in due to wet sand.

_ Land mines might be used below the high water mark.
Ordinary German land mines are easily waterproofed and adapted for

underwater use; these being fired by clockwork fuze, pressure

or by trip wires. '

A new type of floating mine called an "R" mine has been
developed for use in shallow water., It is questionab]
it would be possible to use this in an area whergza:
of tides exist,

Flement "C", of whic %5% b 4
%



on part of the beach defenses, makes a very 'effect;
obstacle. This is built up of tubular scaffolding wh
be moved readily into water, somewhat similar to the ‘B
tubular scaffolding, which has been used as an underwater obstacle.

“The navy is responsible for the removal of underwater ob-
stacles seaward from the normal grounding line of landing craft
at the time and place of landing, I understend that this task
is assigned to units of naval demolition engineers, However,
it is a responsibility of the navy which has only recently been
undertaken, and is still in a development stage. The program
for ths development and means of passing underwater obstacles
is being undertaken jointly by the army engineers and the navy.
The army engineers are responsible for the technique of under-
water obstacles in the defense, hence their interest in the
project., However, to date, the British are the only ones who
have done any extensive work in this field, and they have devel-
oped a number of methods which may be effective.

In the case of the "R" mines and the megnetic mines, it

appears that the only rapid method of clearing the field would
be to sacrifice some craft sending them in ahead of the assault
forces. Other methods are slow and laborous and can hardly be
relied upon under fire, There is no standard method of cperating
against sea mines during assault, each type requires special
treatment, There is a very definite need for a reliable method

of locating these mines, as well as the means of destroying them.
' Depth charges might be used in some cases, Existing methods
require considerable time, since every contact must be investi-
gated, It is possible that if mines are¢ laid in very shallow
water, 10 feet or less, they would be visible in good air photo-
graphs taken under good conditions from 25-30,000 feet, and air
reconnaissance should be used in locating underwater cbstacles

in general wherever pcssible.

Tt is understool that the Japanese have used airplanes
intensively in guiding landing parties through underwater
obstacles, The destruction of 1lznd mines under water by
bangalore torpedoes may prove to be fairly successful. These
have created gaps up to 39 feet in width, Ii may be practicable
to drop nagalore torpedoes from aircraft, Ordinary bomb or
artillery fire might be partially successful,

A flexible rubber tube filled with explosive has been
found an effective method of exscuting demolitions under water,
"~ It has also been found that three strands of pimacord wound

round a steel wire rope about 140 feet long can be fired from
‘a Chermolly pistol., This has effectively set off mines in an
area of about 30 yards by 30 yards,

No means have been developed of passing thec undcrwater
tank ditch., However, this type of obstacle involves many
constructional difficulties, and it is doubtful if it would be
used on a large scale,

A promising development for destruction of underwatcr
obstacles is the air cavity cherge, This consists of a demolition
charge in a cylindular form erciosed in another cylinder of larger
size, so that therc is a layer of about 3" frce space between
the charge and the outside container. This method of placing
the explosive seems to increase the shattering effect very greatly.
Two air cavity charges of about L5 pounds each blew a gap
about 20 feet through a standard steel scaffolégng% o

The bangalore torpedo,
explosive appear to be the besth



&,

The technique of destroying underwaté U
the process of development. Practical work has” just recently
been undertaken, hence there is a lack of any very decisive
resulits,

In general; tlie answer to destruction of underwater
obstacles seems to be some type of explosive charge; either hand-
placed or prjected by special craft,

Appendix A contains a more complete discussion of under-
water cbstacles, '

Now let us consider the obstacles on the beach, These we
are certain to meet. First there is the sand itself. This may be
a major obstacle to many types of vehicles. However,we have
developed landing mats which can be used to make a roadway across
sandy beaches, and these have proved to be fairly effective,

Next there is barbed wire, which has been used extensively.
This varies in width from 30 yards to 200 yards. The bangalore
torpedo has proved to be the best method of breaching wire rapidly.

Current military intelligence indicates the following
concrete and steel obstacles may have to be dealt with by assault-
ing troops:

Fnemy —ehicles.

Reinforced concrete bases.

Dragons Teeth '

Reinforced concrete cube obstacles
Reinforced concrete walls up to 6 ft thick
Steel and armor plate up to 2 in, with
possinhly some up to 3 in.thick,

Blemeut C and other steel A.T. obstacles

. L) . L

9

o |ode 1T

m

As a result of the experiments conductsd by the Canadian
Army it was found that the most effective method: of disrupting
reinforced concrete obstacles is by an explosive charge in close
contact with the obstacle, The area of contact should be as
great as possible consistent with the thickness. This allows
the development of the full velocity, detonation and power of
the explosive charge. SR ‘

The thickness necessary varies slightly with the explosive
used, but seldom needs to be greater than about 4 ins. In this
thickness of 4 ins. a small portion provides a tamping effect.

For the best results the explosive should be primed so that the
wire detonating wave proceeds from the priming point through the
explosive at right angles to the surface attack, In charges
having a large area, it is desirable to have more than one prim-
ing point placed symmetrically over the area and contacted for
similtaneous fire. ' '

The answer to the above requirements is thought to be a
charge which has been ramed "General wWade", It consists of an
arched charge in the fcrm of a liwlf-cylinder, 9 in. in height
by 17 in. in diameter, containiug a charge of about 24 pounds
of pentolite, For practical use the General Wade can be provided
with either clipsior lugs so that the charges can be assembled
quickly on a framework for any demolition requiring a number of
charges to be fired simultaneously.

A specizal engineer tank has beendevelopedt ¢
explosive charges and accessories to aqgo'&;éé :
tank was stripped to allow it tom % driv
a crew of 4 to 6 engineers an&% Hadgity
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explosives and accessories

i iswal so been equipped with
a splgot mortar for flrlng the petard

can be strlpp ed
for thls purpose in about h8 hours. It is belleved that there is
a definite need for thistype of vehicle in assault operatlons.

The "petard" and the "flying dustbln” were developed as
a method of assault blasting for use in conditions where small
arms fire would be sufficient to stop unprotected engineers from
advancing to the obstacle. The tpetard!" is the term applied to
the spigot mortar mounted on a tank, and the "flying dustbin" is
the explosive charge which is propelled from it, The charge has
a total weight of about LO pounds, and contains approx;mately
26 pounds of explosive. This has proved very effective in demol-
ishing concrete wallsé. A tank breach was made in a 6 ft. thick
conerete wall using ten rounds of this ammunition. This same
tyre of ammunition with a few changes can be used against anti-
tank minefields. The "dustbin! may be equipped with a rod which
proaects about 1ift, ahead of it, and detonates it on impact
about,li ft, above the mlnefleld One charge has been found to
clear an area about 40 ft. long and 20 ft. wide,

A brief deseription of the "onion" and "carrot" might be
of interest.

The "onion" is a mechanical charge placer, It is a
frame-work attached to a tank so that any charge may be carried
by that machine, The frame work is carried vertically by two
side arms which can be jettisoned from the tank after demolition
is completed. There is a mechanical release cable inside the
tank which, on being pulled, allows the frame-work carrying the
charge to sllde down into position against the farget. The tank
reverses away, and mechanically oneratcd struts hold the "onion'
in place,

_ The "carrot" mey be described in a gcnural way as an
elongated rectangular charge carried ahead of the tank so that
it can be placed in position and fired from the tank without
exposure of the tank.personnel. The weight of the carried charge
varies from 12 pounds to 664 pounds. The device is connected with
the tank by means of a special pin connection which has an explo=
sive charge fitted in a chamber, so that when fired the charge
knocks out the pins and releases the tank from the roller
attachment, allowing it to back away, leaving the charge in
position. hen the tank has backed away six feet, wires attached
to it pull the safety pins from percussion 1gn1ters which light
the safety fuzes. These burn for sufficient time to allow the
tank to get clear, before the charge is fired.

4 Neither the "onion" nor the "carrot" is entirely satis-
factory. Both must still be classed as experiments,

By far the most important obstacles developed in this
war have been the anti~tank mines and the anti-personnel mines.
I have here some charts showing how these mines operate. In view
of their importance, I would llfc to briefly describe several of
the more known types-

Tellermine, No. 1 and 2
S Mine

French mine
German CVP mine
an-metaml

So far the most effeétlvé edns of getting through these
has been by hand methods, We have developed a mine detonator
which will locate the metallic mines and a driil for the use of
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engineers, or infantry, in the br g§m§??fields. It takes
a party of about 45 men in the neigh 2ol §‘g€ﬁb$¢o three hours
to make a 16 yard passageway through a BOOﬁjgggfﬁ'“vﬁii field.
Tnis party can only work if protected from enemy. /it %
the cover of smoke or darkness. Mechenical medns of g
minefields are not entirely satisfactory. One dovicé whi
most promising appears to be the Scerpion,

Scorpions, Pilot Vehicles, Centipedes and Flows: The
Scorpion, or "Barron" as the new model is called, as now built, is
a medium tank with a revolving drum mounted in the front of the
vehicle. Chain and cable flails are attached to the drum which is
rotated at about 120 revolutions a minute. The chain hits with a
sufficient force to detonate mines. The drum is rotated by a
side-mounted auxiliary engine, The 8th Army has a Scorpion Regimert
consisting of three squadrons of 12 Scorpions each. The Sqedrons
are divided into four troops of three Scorpions each. Each troop
is commanded by an officer. At present they have only two
operating squadrons with a total of 29 Scorpions available. The
Scorpion Regiment is & part of the Tank Corps - NOT the Engineers,

The Scorpion advances at a rate of 15 miles per hour. The
limiting factor being the RPul's of the drum, Many mechanical
failures are encountered particularly in the Ford V8 motor which
drives the ‘drum, The motor is not sufficiently powerful and
great difficulty is experienced with the dust kicked up by the
flails., The Scorpion is considered to be too slow and it is too
wide (14 feet) for many bridges. The li-foot width would probably
be embarrassing in European villages and-going through tunnels
or across bridges, Visibility is very much limited by dust and
requires generally a halt every 50 yards for re- orientation,
Rough ground is a serious hazard to a Scorpion, The me chine is
only about 20% effcctive on A'? mines, It will clear an & foot
gap and it is believed to be move economical to use them singly
and later widen the gap with Brsineers rather then use several
Scorpions abrecast,

Tactically the Scorpio is always used at night or under
smoke cover., It is very vulner:zble to A/T fire, It is preceded
by a Pilot vehicle and the present idea is to follow it with a
Centipede, The Pilot vehicle tries to find the near edge of the
minefield and the Centipede detonates the Shrarnel mines missed
by the Scorpions., In a recent test the Gentipede destroyed 39
out of 40 "3" mines,

Tt must be realized that in.its present development the
Scorpion is not an effcctive weapon., The idea is sound but the
machine must be perfected. They were not successful at ALEMEIN
due to mechanical difficulties and the Scorpion Regimental
Comnander actuelly recommended against their use prior to the
battle. At AKARIT they were of doubtful value - out of 6 used,

2 never got into action. A third failed almost at once and two
others encountered difficulties before getting through the field
and only one was actually fully successful. At MARETH they were
quite useful in clearing artillery positions, They could not

eross the WADI at MARETH without Engineer help, iire will

snarl the fleils and completely destroy the usefulness of the
vehicle and is & very simple ail practical defense sgainst them.

It has not been employed by the enemy, apparently out of ignorance.
Experienced Scorpion officers say flatly that a lot of single

trip wires would stop the operation, Engineers must be available
to turn the vehicle by clearing mines on its turning radius ;
ENFIDAVILLE, one Scorpion was actually blown by g mj §&c
it had not started to flail soon enough,. and Bnoth
.out at once by A/T fire. Theirgp %@%%%% i s
peared to be to assist in the re% reli 6f
minefield, :




is in place over the unfuzed mines they are detonated 8%

of its flailing action on the fuzed mines. An antl—Scorplon mine
is expected soon, A delayed action mine will do the trick and
would be simple to devise,

"It must be concluded that the Scorpion in its present state

of development is a very unreliable weapon., Also it should be
not ed that the 14' roller will not fit into many of the ex1st1ng
landing craft

The Pilot vehicle is simply a truck provi ded with three
rollers —-.two forward and one bechind, which cover somewhat more
than the breadth of the vehicle. The rollers are concrete filled
0il drums with heavy tool steel spikes. The operator is protected
by sandbags and drites the vehicle from a protected enclosure.
The spikes prevent bridging and add to the effectiveness of the
roller in detonating mines - one mine costs one roller which
welighs approximately nine hundred pounds.

The Centipede is a newly devised machine consisting of a
large number of flexibly mounted concrete rollers, The vehicle
is very promising but has not as yet been given any battle trial.
In a recent test it detonated 39 out of 40 "S!" mines,

An angle plow fitted before a dozer has been tried against
mines. The plow is fitted with spikes on its lower edge and plows
to a 10" depth; plans are on foot to increase depth to 12i". It

is of no use in hard ground bubt might be quite effective on beaches.

It would be badly damaged by trapped mines and the driver must be
given protection,

Much experimental work -as been carried out in Combined
Operations Headquarters, Britisn Army, on ths destruction of
beach anti~tank minefields, & method of destroying these mine-
fields from a support craft cal_ed WHEDGEROW" is nearing comple=-
tion,

The "HEDGERO#", which is a barge equlpped with 24 spigot
mortars, has been used to clear a gap LO feet wide through about
100 yards of mines lald in the dry beach, The YHEDGEROW" fires
in a straight line 2 series of 30 pound charges of TNT which
burst just above ground level. The projectile has a total weight
of 63% pounds, it is equipped with a striking device in thenose
which is about 2 feet long, this causes it to detonate about 2
feet above the surface of the ground and spread a bhlast effect.
It has a range of about 150 to 220 yards,

Another development which is particularly promising is
the Rocket craft, This craft is equipped with 790 rockets which
are fired 36 at a time at one second intervals, The gun is the
L42 C4 rocket, firing high explosive heavy ammumition. This
concentration will cover an area 700 yards wide by 150 yards
deep, and it is believed will effectively destroy most of the
mines, wire, and any light obstocles within such an area.

Obstacles of this nature may also be destroyed by putting
ashore tanks equipped with flails or rollers,

It is slowly becoming realised that beach an%% ﬁ?‘x
fields may have to be destroyed well ahead oﬂ%%i g“ g
assault craft, The only way this can ggg% ¢ By
able, 1s by the use of aircraft. @?%' o

5

The Road Research Laboratery, which is a Department of
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e of blast experiments
on British bombs, During the cour e fexperiments mock-ups
of Tellermines and British anti-tank tere buried to a depth
of L4 inches into the ground, and varicus size bombs were detonated
above these mock-up minefields, It was found that the blast from
any bemb will detonate anti-tank mines to a radius depending upon
the size of the charge of the bomb, The optimum radius of destruc-
tion is produced by, very naturally, the biggest bombs, but the most
efficient size of charge is approximately 100 1b. charge. The rad-
ius of destruction is increased appreciably by raising the height
of burst of the bomb approximately six ft. from the surface of

the =arth,

It is thought that practically, the most advantageous bomb
to use would be the 250 1b or 500 lb i.C. bomb, 250 1b #.C. bonbs
are just coming off production. In order to raise the height of
bursting the bomb above the ground, the No.kl pistol should be
fitted. The effect of this should be as follows: The first
bomb will detonate at a height of approximately 6 ins. above the
ground, and depending upon the closeness of the stick spacing,
fhis will detonate No. 2 bomb at a height greater than 6 ins; the
detonation from No., 2 will detonate No. 3 at a greater height
still, stc.

In order to try and detonate bombs subsequent to No. 2 at a
reasonable height, i.e., not too high, a No. 44 pistol could be
fitted with progressively long delay detonators in subsequent bombs.

The No, AL pistol Mark II will be a more sensitive dia-
phragm operated pistol than is the No, 44 Mark I. This might be a
better pistol for this purpose - without carrying out a series of
actual trials it is impossible to say. ~

The stick spacing at which bombs would have to be dropped
will of course depend upon the size of the bomb used. with 250 lb.
bombs it would probably be in the order of 50-60 ft. However, it
would be dangercus to be categorical without having carried out
an actual trial, '

A proposal is being investigated in Corbined Uperations
Headquarters for the destruction of anti-tank minefields by the
dropping of lengths of flexible BANGALORE TORPEDC from aireraft
into minefields, It is considered that it is a less desirable
method than the use of bombs, for it will entail a new technique,
and aireraft will have to fly low, which would make them vulnerable
to light AA, It would also almost certainly entail major modi-"
fications to aircraft.

However, it has been sstablished by experiment, that a
Bangalore composed of a two inch diameter BITUMASTIC tube filled
with exrlosive will detonate Tellermines buried to a depth of 1 in.
within a distance of about 12 ft. each side of the Bangalore when
it is detonated on the grcund,

Any special device such as the Scorpion Onion, Petard,
Hedgerow etc., is, of course, subject to the general criticism
that it will immediately draw the hostile fire, and if such de-
vices are used they must be protected and liberal reserves
should be provided, '

, The following is a summary of the means which have been
developed to date for passage of the obstacles indicated, iany
of these are still in the experimental stage and have,$§chanical

difficulties to be overcome, However they repres he most

Barbed “Wire: @ .

i)

1. Hand reﬁ&dﬁv;:y‘ cutting parties.
2, Blowing a gap by "Bangalore" torpedoes and "snakes'

3, Use of hand placed chicken wire roll.
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. fﬁ% Bren Carrier or
Tank. ‘:%%%@

7 7 A

6. Rocket craft, while this will Aot c¥ghte a 100%
cleared path, if the 150 yd x 700 yd pattern can Be placed accu-
rately on a combined wire and mine obstacle the obstacle should be
destroyed sufficiently to permit Infantry to pass thru with very
few casualties Further clearing will be required for passage of
vehicles,

. Since wire will usually be protected by AP and AT mines
#, may not be very effective. #2 appears to be the most reliable
means of cresting a gap for vehicles rapidly.

Concrete and Steel:

. 1, Hand placed charge. a. The "General wade" made-up

charge is well designed for this purpose. b. Air cavity charge,
still in the experimental stage, appears to be a good solution .
for under water concrete and tubular steel obstacles.

2. BEngineer Tank., — This is a means for carrying the en-
gineer party and the explosive under fire to the target where the
engineers can place the charge by hand. An excellent means of
making a gap in a seawall which is covered by Mz fire from a pill
box.,

3. Petard is still in the development stage. It has a
limiting range of between 100 and 150 yards. It is effective
against a seawall and other concrete obstacles. It may be used
against minefields. The Hendgerow is a group of 24 of these on a
landing craft., This may be uséd to blast a path thru wire and.
mines on the beach if the craft can be maneuvered to the right

“point. It is not a very reliable means. However it 1s the most
effective method yet developed for destroying concrete cbstacles
where personnel cannot advance to place a charge by hand.

L. Artillery and gunfire will have some destructive effect
against concrete and steel, but it is not an economical means.
5, Bangalore Torpedo may be effective asgainst small con-

crete obstacles but is not a particularly good means against the
majority of larger pbstacles, '

6. Onion and Carrot — These are unwicldy and rather vul-
nerable devices, It is doubtful if their value justifies the use
of the equipment and carge space involved.

: The "hend placed” charge maneuvered into place by means
cf the Zngineer Tank appears to be the most reliable and effective
method of destroying concrete and steel obstacles.

AT Ditches,

. 1. Fascines carried in a special rack in front of a tank
with additional Fascines towed in rear should be an effsctive
method if the tenk can be protected by fire or smoke, Due to its
unusual load, if seen, it will undoubtedly draw hostile fire.

2. Scissors Bridge and Churchill Tank Bridge, can bs used
to cross gaps of less than 30 feet. Churchill Tank Bridge appears
to be the best of the two,

3, Hand labor -can pull down the sides by working inside
the ditch, =Fxplosives may be used.

The Fascine method is probably the most rapid. The tank
bridge next, Both are vulnerable to hostile fire, hence are B,
100% reliable, The hand method is the most reliable me%gsf %f%

3

However, both the Fascine method and the tank bridgee
worth trying and are sufficiently valuable mebhods
special equipment involved, X



Mines.

1. Bangalore torpédo placed by hand is a@gbog metn :
depths of fields up to 100 yards, “or 4

2. "Snake!" pushed by a tank can be used up to about 300
yards. )

3, Berron or Scorpion will clear a passage at the rate
of about 1% miles per hour if it works and if it isn't put out
of action by enemy fire. It is not 100% reliable mechanically.
It is noisy and slow and hence vulnerable to enemy fire.

L, Prima cord net fired by a rocket has cleared a path
10 feet wide and about 80 yards in length. DNot a particularly
reliable method, '

: 5, Armored bulldozer is a good ueans of clearing shell
holes of AP mines and may be of value against the other areas
containing large quantities of AP mines.

6, TFowler Rolling device valaable against AP mines, but
is vuluerable to AT fire.

7. Hand methods using mine detectors or probes are the
most certain, but will require 2 to 3 hours to unake a passage
through a field 300 yards deep. :

General:.

Bombing from air and artillery fire will effect sufficient
destruction of wine and mine obstacles to permit infantry to get
thru with very light losses, but cannot be relied upon to prov1de
a passage for vehicles.

The Rocket craft should be more effective than either
bombing or artillery against minefield and wire on the beach.
It must be fired at a fixed range of 3500 yards from the target,
This requires a very accurate estimating together with ranging
rockets from pilot craft,

If the pattern can be placed on the target it will be
effective. However its ranging methods do not appear to give
100% guarantee of hitting the target. A greater depth of
pattern at the expense of width may be desirable to insure hitting
a beach obstacle,

No mechanical devices for rapid passing of obstacles have
been developed which are 100% reliable, Due to their unusual
appearance they will be likely to draw hostile fire if seen.

If used adequate protection must be provided and a liberal allow-
ance made for losses,

The hand placed explosive charge is the most reliable
method of destroying concrete, steel obstacles, and the bangalore
torpedo for the rapid breaching of wire and minefields,

Hand methods using mine detectors or probes are the iost
reliable means of creating passages thru minefields,

This covers very roughly the general development in obsta-.-
cles and the means for passing them, '

I want to touch briefly on the question of re
fortifications., The obstacle will, of coursc, by
~arms fire, and possibly by anti-tank fire. E@g
guns and anti-tank guns to be located im, @gro ﬁ“
boxes, which will have conerete wa&k%%g%A ﬁ?u {696 feet thick,

&gw%ﬁ
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" The reduction of the

esents a very difficult problem
in a beach landing. At j ’

"@hpol at Fort B*lvolr we

a land approach, we have built 1 “th G;rﬁém@typb pillboxes at
Aberdeen and conducted a series of tes “ﬂ'“ fine the most
effective weapons and the quantlty of ammuné ¥'required to reduce
these types of forts. Al the time I left tes ieve not been
completed, but partial results indicate that one shot from a 155
gun mounted on a medium tank chassis at a range of 2,000 yards
would penetrate 5 feet of reinforced concrete, 4bout 5 shots of

3" arwor plercing ammnition were required to pcnefrate 5 feet

o concrete, It reguired approximately 30 shots of the 105 HE
anti~tank ammunition to meke a similar penetration. It is quite
obvious that if the 155 can be maneuvered in place where it could
obtain a direct hit on the pillbox it would be an ideal weapon for
the purpose. This of course, will not always be possible. The

" technique that we have developed is based generally upon the
German system of attacking forts, The fortification is first
shelled by heavy artillery. This tends to knock out some of the
forts, to destroy the camouflage and to create shell holes in
which the assault parties later may take cover, Under protection

" of this artillery concentration and smoke, flat trajectory direct
fire guns from tank destroyer units are moved up into position
about 1,00C yards from the pillboxes. ilhen in position they

engage the embrasures by direct fire, This direct fire neutralizes
the fire of the pillboxes and in many ceses will destroy the
defending personnel,

Under prctection of this diract firs special assault parties
of infantry egquirred with bazookas, flame throwers and demolition
charges advance to within about 150 yards of the box, The direct
fire is lifted and the bazookas continue to fire at the embrasures,
permitting the advance of the flame throwers and the demolition
men to within about 20/25 yards from the embrasurc., The flame
thrower then attacks the embrasure and under cover of the flame
thrower the demolition men advance and place a pole charge under
the anbrasure., The assault perty is considered to be more or less
a "mopping! up unit, as we expect that up to 90% of the pillboxes
will be reduced by the direct fire guns.

It is planned to use the 155 gun mounted on medium tank
chassis in direct fire against those boxes, However, due to the
slow rate of fire, and the vulnerability of this gun, we believe
it must be used in conjunction with the faster firing gun, similar
to calibre 3" and 37mm. The technique planned is to commence
* firing with the 3" and the 37mm gun newtralizing the embrasure
then bringing in the 155 for one or two shots, and pull it out
again, e believe this will effectively reduce the box. Obvicusly
we cannot apply this same technique to the reduction of the beach
box without the development of some speeial craft which will permit
the firing of a flat trajectory high velocity gun similar to the
3" anti~tank gun or the 155, However, it seems that the attach-
ment of a gun of this type to a barge which might be grounded
might not be too difficult a job, and I believe we should atteunpt
to develop immedistely some such craft.,

I believe it would be possible to assault concrete pillboxes
coveririg beach obstacles by the samse general methods employed to
assault fortifications with a land approach. If we can develop
- a weapon which can engage the embrasures directly, air bombardment
and naval gupfire can taxe the placb of the hcavy artilleny concen=-

of shell cratprs for assaulL @
planned objectives of the i%

3
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UNDER WATER OBSTACLES

In any attempt to evolve a technique for attacking a
defended, mined and obstructed beach, the first difficulty which
arises is to determine what the defenses are. Obviously technique
should be different for a beach where underwater obstructions and
many mines are definitely known to exist, as against what should
be done where barbed wire and a few beach mines are all that will
be encountered, Furthermore, the extent to which beach obstruc-
tions are covered with fire must play an important part in the
analysis of what is to be done to clear them, The relative near-
ness of defending troops and first reserves of troops may deter-
nine whether or not it is practicable to prejudice surprise by
detonating heavy charges in the water near the beach before the
actual assault is launched. In other words, the first essential
of any plan for clearance of a beach is to have complete intelli-
gence on what obstacles are to be expected and where they are
placed. Intelligence on mining is most difficult to obtain ,
however, and it is not to be hoped that detailed information will
be on hand for all beaches, : ’

The extent of passive beach defenses can be rapidly increas-
ed., Heavy type obstacles take a considerable time to construct
but precast concrete blocks can be relatively rapidly laid by der=
rick barge. Naval type shallow water mines as well as Army beach
mines and anti-personnel mines can be placed quickly. Therefore,
the plan of clearing any parbticular beach must be flexible and
subject to change to meet last minute intelligence reports of
increased obstructing or mining. The first essentials for flexi-
bility are: the provision of an adequate reserve of both Naval
and Army eghipment so that all sub~Task Forces may meet unexpected
demands; adequate training of Engineer troops in water and on
beaches in the demolition of the more difficult types of obstacles
and the clearance of thick mine fields; general training for all
other arms involved in the assault to give them general familiar-
ity in how to deal with simple obstacles and to avoid mines; and
lastly full comprehension by R.C.T. or Brigade Group Comnanders
and lower unit commanders of what action they are to take if faced
"by certain types of wmines and obstacles.

Given the best intelligence possible on any particular
beach the plan for crossing must be worked out in detail and in
conjunction with the Navy. ihere any indication of mines or
obstacles exist it will be most desirable to have some hedgerow
craft (Br) or Mousetrap craft (U.S.) and Rocket Craft (Br) or
L.C. (U.5.) with rocket attachments, How these are to be
used, and when, must be carefully considered, Their use must be
carefully integrated in the Army plan. The demarkation of
responsibilities between the Armies and Navies for clearance of
mines and obstacles is prescribed in joint operation procedure,
but the difficulty of the problem requires that each service do
all it can to assist and implement the other., For any of the
beaches likely to be attacked it is almost certain the Zngineer
troops must be included in first waves of the assault prepared to
cut wire entanglements with bangalore torpedoes, and demine
beaches for the passage of vehicles. ‘hat further they must be
prepared to do depends on intelligence or estimation of what may
be expected on the particular beach.

There are two means of neutralizing obstacles whigh
considerable implications on the tactical plan, Egggt
they are discussed separately rather than inﬁggéﬁdé“agb
below, : »

whave

a. Newtralization by hir BomBife

Considerable effect on Tellé es and underwater ground mines
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can be obtained b bombardment, The effect
on anti-personnel mind p A @@ng%§h less than on
other mines, The result n’W&ﬁb sothe & is hard to
estimate but probably would not b Edimely effeciive. Trials.
made some time ago in England against a field IV and
Mk, V (Br) mines gave the following results:-

No., of bombs used - 114 of 250 lbs,, direct action fuze.
Bombs which did not explode - 12.

Effect on ik, IV mines - actuated by blast up to distance
of 25 ft.

Tffect on Mk. V mines - detonated or completely disinte-~
grated by bombs within 6 feet. damaged by splinters, etc.,
to greater distance.

Average bomb crater - 7 ft. diameter and 1 ft & ins deep
(not in sand)

Mk, IV mines detonated - 36,

ik, V mines detcnated - 5. .

ik, V mines with spiders off or scverely damaged - 10.

At the conclusion of the bombing it was found that a good
clearance had been made through the i, IV mines and a negligible
clearance through the lk.V. However, three Cruiser tanks were
led through the field by the Troop leader who v1sually selected
the most cratered and hence the safest route,

To clear a passage through a 55 yard depth of field (ik,IV
or Tallermines) it is probable that a total of some two hundred
fifty 250 lbs. bombs would be required under combat conditions.
This bombardment would only reduce the mine density so that any
approaching tank would have a reascneble penetration. If the
mines are blast—-proof, three or four times that number of bombs
would be required.

, Against anti-personnel mines it is believed that a greater
number of smaller fragmentation bombs would glve better results
than the 250 1b. bomb.,

In operatlon HUSKY it would be necessary, in order to con=
centrate the bogbs, to bomb the beaches in daylight, This
would mean bombing in advance of D Day and consequent compromise
of surprise, Surprise could only be maintained by bombing
beaches over a widespread area., This would entail a considerable
expenditure of air effort for results which might not be com-
pletely effective, If it were known that a particularly
important beach were thickly mined it might be possible by
taking special means to mark it to bomb the beach heavily in the
last moonlight just before the assault.

Neutralization by Radio Controlled Demolition Craft

The use of L.C.A. or L.C.T. filled with high explosive, steered
and fired by remote radio control is feasible. They should
satisfactorily clear considerable gaps through heavy underwater
obstacles as well as detonate all underwater mines within a
considerable radius, No.experimental data are available but
the results of the explosion of ammunition ships in harbors
give good evidence that 1C0 tons of high explosive exploded near
a beach would have a devastating effect, It might alsc serious-
ly affect defense forces in the near proximity to the beach and
possibly make a gap in false beaches, An ammunltlon ah¥ :
ploded by bombing in PALERMO harbor cut a semlc; hﬁfr
of almost 300 feet radius out of the quay ok woored
The
use of demolition craft would ‘Qaﬁggé and theJ would
indications of beach obstaci ‘ -x@huly strong to warrant
the use of demolition craft ‘

and caused - widespread destruction ovbr&a
require fitting for remote daﬁéﬁthere are no
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Demolition craft wou
the assault waves, They woul %h 4
ships and extra nav:Lgatlonal aids, ﬁie
- might lead to earlier detection of the
Some sort of markers for the gap they clear Whd : jEddssary.

ed well in advance of

Obstaples which might be encountered.

2. The follow1ng sub-paragraphs list obstacles which might

be encountered in assaulting a thoroughly defended beach. They
represent the worst possible case, and it is most improbable
that all obstacles mentioned will be met at any one beach,

b. In order that they may be encountered in an assault,
obstacles are:-

(1) At any depth, naval mines of the drifting type.

(2) In water 24 feet or more deep, naval mines of the
moored type.

(3) At varying distance offshore, anti-landing craft booms
and small naval mines correspending to British U"K"
mines,

(4) - In 6 to 120 feet of water, naval ground mines (Magnetic)

(5) In 4 to & feet of water, such obstacles as concrete

. blocks with steel rails projecting upward from them.

(6) At varying distances offshore, but probably not more
than 100 yards out and on the beach, oil fire defenses.

(7) In 5 feet of water or less, controlled mines, scaffold-
ing and possible concrete or steel tetrahedrons,

(8) 1In 3 feet of water or less, steel stakes driven into
the bottom, beach or anti-tank uype mines, barbed
wire, chevaux de frise, etc.

(9) On the beach itself, beach mines, anti-tank and anti-
personnel mines, burbod wire, scaffolding, concrete
walls "eggs", ”Dragon's teeth", tetrahedrons, ditches,
and other normal types of anti-mechanized obstacle,
It may be expected that these will be covered by fire.

Means Available for Removal or Passage,

(1) This paragraph dexcribing various means which it is
expected may be available,

(2) Suggested means are:-

(1) Normal naval minesweeping methods,
(2) Naval and other gunfire. Besides the fire of destroy-
ers and larger ships, this may include:-

(a) Fire from British L.C.T.(R)'s. Each of these
craft mounts 792 5" rocket progectors firing

. rockets filled w1th 7 1bs of H,E, Elevation

is fiaxed at AS giving a fixed range of 3,500
yards. No lateral adjustment is pOSSlblp. The
projector may be fired in salvos of 33 rounds
each, or all 792 may be fired in less than a
minute.

(p) Fire from U.S, L.C.S's. It is understood that
the majority of these carry 24 L.5" rocket
projectors each. These have no lateral adjust=-
ment but are adjustable in elevation, normally
fire at about 45° and have a range of about
1,100 yards, They may be fired single or in
salvo, either H,E. or smoke, British L.C.S's
do not have this armament,

(e) Fire frop 20 mm, 40 mm and similar Aob
carried on ships and craft,

(d) Fire from 25 pds. mounted on L,G,G7

(e) Fire from tanks and S“lf‘%fop
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either on land cor from craft. - g5 Aég,&

f »é i

(3) Depth charges, either dropped overboard, é% -}ﬂ
normal K or similar gun, or thrown from U,S, 'hedge cgs$ , A
mousetraps", A "mousetrap" is a beam mounting 4 or 8 chtQ ﬁ“
like throwers which throw small depth charges a distance of iﬁﬁd&fg
10C yards. A Thedgehog!" is a battery of mouse-traps totalling

24, throwers, Both are carried by mine-sweepers and submarine chas-
ers. The standard British depth charge contains about 300 1bs.

of explosive; U.S, types include the small "mousetrap" type
weighing about 65 lbs, with 35 lbs. of exrlosive, a 300 lbs, and

a 600 1b, type. If used in lsss than 10 feet of water, the small
"mousetrap" depth charge must be fitted with a special fuze. 20

or more 300 1b, depth charges can be carried in a L.C.A. or L.C.V.

(P)

(4) Various charge-throwing devices, These include British
spigot and ordinary mortars or varying sizes and U.S, &L mm

and 4.2" mortars, Both types can be mounted in craft. The
British "hedgerow" consists of 24 spigot mortars mounted on

four beams, each firing a 62 lbs. bomb with a nose tube which
causes it to detonate 18" above ground. This is mounted in an
L.C.T. or L.C.A. Its range is only about 100 yards to the edge
of the pattern, 5 hedgerow craft will be available to Force 545.

(5) Hend=-placed charges, These may include:-

(a) Bangalore torpedoes, These are usually made of metal
pipe filled with explosive and detonated electrically or by
sefety fuze. The most coumon size is 2 or 3 inches in
diemeter up to 12 inches have been used, sections 5 feet or
so long are joined to give the required length.

(b) =Explosive in burlap (Hessian), canvas or rubber bags.
(¢) Flexible (rubber or canvas) hose fitted with explosive
(d) Oildrums or similar containers filled with explosive,
(e)  Primacord (Cordtex) net. This may be placed by hand
or multiple strands of Cordtex may be projected in a special
pistol.

(f) Specially shaped charges for use against s particular
type of obstacle or for a particular purpose. An example

is a collar charge for cutting off steel stakes, "Beehives"
and "Hayricks" are hollowed charges designed to concentrate
the blast in one direction. A Beehive is conical in shape,
while a Heyrick is elongated.

(6) Large explosive charges known as "Carrots". These vary in
size from 12 to several hundred pounds and are ordinarily fitted
on a roller frame in front of a tank and placed by it, They are
usually packed and shaped to give the maximum blast effect forward.

(7) Aerial bombing.

(8) Demolition ecraft (L.C.A's, L.C,T's, etc,) filled with explo-
sive and wireless controlled,

(9) Pigs, sheep, donkeys, or other an;mals driven through beach
anti-persconnel minefields ahead of the troops. Whether or not

it is feasible to swim animals ashore from landing craft in large
numbers and drive them across the beach is a matter for test,

(lO) .ater jets from fire hose to uncover beach mines,

four individually sprung rollers mounted in front of

(11) Scorpions or Fowler Roller devices, The latter can}i"’éw ;{é
in front of sach track.

(12) Normal methods of mine do te 4+ %0



(13) Ordinary "carpeto

Deteails,

a. Moored or Drifting Naval Mlnes.
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(1)

(2)

o

These contain sufficient explosive to sink or damage
craft or ships of any size. They may be contact
type or magnetic,

Jeep sea approachas may be mined, Their removal is
accomplished by normal mine-sweeping and/or counter-
mine methods and is entirely a2 naval responsibility,

» Anti-landing Craft Booms.

(1)

(2)

(3)

Except at entrance to ports, these are likely to
be light affairs consisting of rafts or buovs
connected by cables or nets,

There have been no indications as yet of booms off
the beaches. Their use in the near future except
to cover comparatively short important beaches,

appears unlikely.

Removal of booms is a naval responsibility; however,
in scme cases it might be necessary for the Army to
assist in placing charges.

c. Mines Similar to British MR! Mines.

(1)

(2)

,(3)

foR

These are 15 1nches in dlametbr and have a negative
buoyancy of 1 1lb, Theyare laid in rows off beaches
and are suspended from floats attached to a trot
laid betwsen two buoys. The mines are suspended
about 1 foot below the surface,

No definite indications of this type of mine have
been discovered; however, it seems probable that
something of the sort will be used in shellow water
at important points,

British "R" mines are subject to countermining. The
removal of such mines is a naval responsibility,.

. Naval Ground ifines,

(1)

(3)

These rest upon the bottom and are usually of the
magnetic type. They may contain charges of the
order of 1,000 lbs, or more,

Since ground mines have frequently been used by the
Axis in other locations, it appears very likely
that they will be found off the important beaches
of HORRIFIED :

Small landing craft such as L.C.A's and L.C.V.(P)'s
can probably pass over magnetic ground mines with

a considerable degree of safety, and it is believed
that L.C,I(L)'s and L.C.T's are not in great danger
from them, It probably would_ hes ssary for an
L.S.T, to pass directlyes &’ order to
detonate it, Groth LR aingth o arily be
court 3 ‘"t~(htd Jolgioy %@?eﬂﬁ%ﬁ%lve nearby)
unle "B ég?a% é%%ual contact with the
mine., %i%i“%owevvr, a good chance of a charge
whlch‘%ﬁblodes within 10 to 20 yards of a mine so
damaging its mechanism as to caus. it to fail to
function., Therefore, depth charges or other large




‘; 2 % z f@ - i.ock/é Appendix

s dr ed%a% freguent intervals from a small
cra t mléh: cg§g$~:a fairly safe, narrow
channei * Mgt ralizhtifdp S eround mines is a naval
feSpOﬂSlblllty,'bat ﬁk“md&fue necsssary for the Army
to assist in placing fixﬁ£”cnarges.

e. Concrete and steel Underwater Obstacles,

(1) These might consist of large concrete blocks
(say 3 or 4 fcet on « side) with steel spikes or
rails projecting upwards, steel concrete tetra-
hedrons laid individually or linked together by
cables or chains, steel stakes or rails driven into
“the bottom in verv shallow water, or obstacles of a
similar nature.

(2) No indications of the presence of this type

of obstacles have -as yet been found on aerial photos
Their presence might or might not be detected. The
Germans are known to have used such obstacles on the
coast of France. Rails projecting from concrete
blocks have been employed by the Allies, Tetra-
hedrons and similar blocks are likely to sink into
soft sand. A great deal of time, material and labor
are involved in producing such obstacles on a large
scale. However, it is possible that precasting of
concrete obstacles may have been in progress for some
time, and as stated above, they could be placed
fairly rapidly by a derrick barge at night. If used
they will probably be on beaches near ports and will
most probably be sited on bars or false beaches., If
this type of obstacle is known to be present, the
hest solution is to choose another beach.

(3) large (4" or more) bangalore torpedoes have
proved effective in clearing a gap through concrete
blocks of the type described above, Placed between
blocks, they throw the obstacles =side, making a
clear path of 40 or 50 feet. A series of depth
charges close together might be expected to have a
similar effect. Bangalore torpedoes should also be
ffective in making gaps in steel stakes, Large
demolition craft should be very effective, As a
last resort, collar charges or flexible hose charges
may be placed by hand on steel stakes or projections
from concrete blocks. No type of gun or rocket
fire con be expected to be effective against such
obstacles since complete disintegration is required.
Fractured blocks remain an obstacle to boats,.
Removal is a naval responsibility, but it will un-
doubtedly be necessary for the Army to cooperate and
assist.

f. 0il Fire Defensec.

(1) A wixture of fuel oil, petrol, and diesel oil
is piped under water from a tank to the desired
location. ¥hen released, the oil rises to the sur-
face and is ignited by calc1un phosphide. A 2 inch
pipe discharging 12 to 14 tons per hour will produce
a pateh of fire 30 yards in diemeter with flames 60
to 70 feet high., Storage difficulties must limit
the durstion of flame barrages to a total of not
many minutes,

) ﬁqulres so much time, labor, and
‘ﬂyﬁ%obably be reserved for harbor
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e 4 5
(3) The best&so , ofhe %ﬂ destructions
of the oil source, is fo dypid ghe flame-covered
area, but if patches of flames™are narrow with
clear water inside, rapidly moving assault boats
should be able to pass through,

(L) Another variety of this type of defense releases
0il under pressure on the beaches themselves. Contrd
nmay be from a distance, Flame barriers of this sort
would be impossible,

Ze Controlled iines.

(1) These would probably consist of fairly large
charges (100 1b,. or morc of explosive), placed in
shallow water or on the beach, Anti-tank, enti-
personnel, or naval mines, wired for control might
be used, They might be detonated both by control
or contact,

(2) The employment of controlled mines at strategic
points and along important beaches seems rather
likely. Since such mines would normally be buried
aerial photos would not be likely to reveal thelr
presence, although traces of the work involved in
placing might be seen.

(3) The best method of reducing losses from
controlled mines is to neutralize the observation
posts from which they are controlled, either by
attack under cover of darkness by previous capture
(parachutists or rangers (commandos) of the command-
ing ground, or by smoke, If not actuated by enemy
observers, methods described for use against naval
ground mines, underwater mines in general, or beach
mines should prove effective.

h, Tubular Steel scaffolding.

(1) Such obstacles are made of 2" or 3" steel
tubing, clamped together in 3 to 5 foot panels, 7
to 1€ feet high, and braced by diagonal members
extending to the rear, It may be placed either

on the beach or in shellow water, If in the water,
it is an effective obstacle to small craft,

(2) This type of obstacle should be visible on aeri—
al photos, Its employment on important stretches
of beaches is feasible. :

(3) If a beach is known to be defended by metal
scaffolding, it is best to avoid it. If on the
‘beach and so situated that a "run" of 25 yards or
more on hard beach can be obtained, a medium or

heavy tank can ordinaroly penetrate it, If in the
water it ‘is necessary that a gep be cleared, 3"
bangalore torpedoes placed below water against main
members (reported to have blown 55 foot gaps) or
“flexible hose charges woven through the members at
about 5 foot intervals are effective, Two 45 1lb.

0il drum charges, one in gap, as does a 200 lb,
Carrot charge. Thrown depth charges are comparative-
ly ineffective, and gunfire of any kind produces
little result. Demolition craft should produce large
gaps. e T

] i
R - S
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mines may be uséﬁ“1néﬁ§@&:}mlneflelds. Many of these
can in all probablllty‘be wateroroofed and laid in
shallow water. It is doubtful that the "S"(jumping)
type of anti-personnel mine would operate satisfac-
torily in water, but other types might be so used.
Special large '"beach" mines might be found, either
above or below water, The Garmans have been reported
to have used their heavy, box=type mine (37 1b, ex~—
plosive) irbeach minefields.

(2) Since they are capable of weing rapidly laid

and are probably available in large quantities, it is
reasonable to assume thet, with wire, mines of various
types will be the commonest form of obstacle encoun-
tered, There is no guarantee that minefields on
beaches will be visible on aerial photos; however,
traces of the work of placing them made by daily
reconnaissance pictures of beaches should be taken

if possible. Troops must in 21l cases be prepared

to deal with beach minefields,

(3) Strictly speaking, neutralization cof any type
of underwater mine is a naval responsibility., How-
ever, it is impossible to attempt to draw a hard
and fast line, and the Army will undoubtedly have to
remove many mines in shallow water. Suggested means
for neutralization are:

(a) Late trials of the British ”hedgerow”
mounted in an L.C.A, indicate that it is a very

" efficient means of blasting out beach minefields,
producing a gap 20 feet or more wide and over
300 fest deep. It may be possible to produce
similar effects with U.3. 'mousetrap” depth
charges since they can be projected as far as
"Hedgerows) providing they can be fitted with

. the type of fuze necessary.

{b) Rocket fire from British L.C.T.(R)'s and
from U.S, L.C.,S's {if encugh of the latter are
concentrated) should detonate beach wines over
o limited area, Rockets should be effective
in inducing detonation of mines in shallow
water. Any type of artillery fire, naval or
military, must be very concentrated to achieve
the required effect and involves cnormous
expenditure of ammunition.,

(¢) Large depth charges dropped from an L,.C.A.
or similar craft in shallow water shoull detonate
underwater mines within a considerable area. In
order to clear lanes for L,3,T. and follow up
~craft, it has been suggested that, aiter the
assault waves have landed, L.C.A's approach
the beaches at several points, guiding on mark-
ers set up on shore and dropping depth charges
‘at frequent intervals to neutralize ground mines.
If charges are fitted with proper delay (not
depth) fuzes, thus could be continued in very
shallow water.

(d) Any large charge (bangalore torpedo, oil-.
drum, explosivesin bags, etc,) exploded under
watcrvfngui ate underwater mines within

: ius.

1nst mlnoflelds on the beach, 2" or 3"
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‘ (f) On land, Cordtex strands of nets will deto-
nate mines which arc immediately under the
strands, Their effect in water is not certain,

(g) 4 200 1b. Carrot has produced a gap 60 ft.
deep in a field of British Mark IV mines laid
~on 20 foot centers each way.

(h) Demolition craft shoul dotonate underwater
mines for some distance, It is doubtful, how-
ever, what effect they would have or minefields
on the beach.

(i) Animals driven ashore from landing craft
might detonate a considerable number of beach
mines and some underwater mines, To be effec-
tive a large number of animals would be required,
and consequently a great deal of shipping space.
If wire or other obstruction is cmployed, the
use of animals does not seem feasible,

(3) It is doubtful that the flails of a Scor-
pion would detonate mines in water. Further-
more, the detonation of a mine underwater within
a few feet of the machine might demage the tenk.
Scorpions or Fowler Rollers should, howsver, be
very useful in cleaning up the beaches, and to
be landed in assault waves to meke gaps through
minefields on the dry beach.

(k) Once the beach is sccured, minefields on
land may be detected and removed by the ordinary
methods. Probably the majority of beach mine-
fields will be finally removed in this manner,
The detector cannot, however, be expected to
function properly in more than a few inches of
water.

The Germans employ both concertina type wire similar to
darmert and an entanglement much like the U.S. double
apron fence., Either may be used in deep belts on the

 beach or in shallow water. It has been reported that an

extra heavy type of wire 3/16th inch thick and with barbs
very close together has been used on the coast of France,
Thick belts of wire in water are effective antiboat
obstacles and probably would stop a wading tank, Mines
and/ér alarm devices could be used in conjunction with
wire,

Wire is the one obstacle which is almost certain to be
encountered. It has already been observed on many beaches
and additional wire is constantly being placed, All wire-
observed todate is on land rather than in the water's edge.
Intelligencs is doubtful, however, whether wire in the
water can be seen on aerial photos, and there is little
seaweed to mark it. It is possible that om shifting sand
beaches wire placed in water or on the edge of the beach
might quickly become sand covered, However, since it is
available in quantity and -quickl ‘ﬁﬁyed, it must be

reod the water,

“‘Jf%é?‘ ¢

% peayy W rqlﬁj§%§é%§$%f explosives, either
”rg@mg%&uﬁ@ﬁﬁﬁbr great blast effect must be
hiseiidy make it difficult to blast out under-
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water wire., The following means arégéﬁgggﬁted:

(a) Hedgerows and similar devices which throw heavy
concentrations of explosive should effectively blast
out wire as well as mines, whether on land or in
water, :

(b) The concentration of rockets put down by an L.C.T
(R) or by a group of U.S. L,C.S's should produce good
~gaps in beach wire, The effect on water is doubtful,

(¢) Accurate artillery fire with instantancous fuzes
will cut wire on land but probzbly not in water. A
considerable amount of ammunition must be expended.
Infilade fire is most effective,

(4) Baugalore torpedoes are a very effective means

of cutting gaps in wire on land, Probably unusually
large (4" or more) bangalores will be required to cut
it underwater, as much of the fragmentation effect will
be lost. :

¢e) TFlexible hose containing 3 lb. per foot of explo-
sive thrown over the wire has been used to cut a 15
foot gap in double apron or dannert low thick wire.

Tt probably would not do well in water.

(f) Thrown depth charges or any chargssplaced by.
hend should produce a cc siderable effect on wire under
water.

(gj A 200 1lb. Carrot with fragmentation plates has
plbun a gap 50 feet deep in loose tangled wire in a
gulley.

(h) Demolition craft should produce large gaps in
underwater wire.

(3) Providing craft can approach shore closely enough
for men to wade ashore, troops may be able to cross
wire with the aid of wire netting or other "carpets"”,

(k) After a beach is taken and one or two tractors
are ashore, it should be possible to clean out re-
maining underwater wire by dragging it ashore with
grapnels and lines. There are some possibilities
in the idea of throwing grapnels into the wire with

 a line-throwing gun and dragging it out to sea with
an L.C.I., L.C.T., or destroyer, '

Concrete VWalls, "Eggs", "Dragon's Teeth", ete. on the beach,

(1) This type of obstacle might take a variety of shapes.
Almost certainly any concrete obstacle would be reinforced.

(2) Obstacles of such a deliberate nature require great
expenditure of time, labor, and material, They should be
easily detected on aerial photos and thus far no indications
of their presence have #3eery, Their use to cover import-
2 howevet, wbe ruled out, Sea walls may

3 ARG b . .
o%£§ﬂ¢ d these may be improved by

D) S rigét¥Firc with 37 mn (2 pdr) or larger caliber weapons
Ssedn found effective against concrete obstacles but a
considerable number of direct hits must be made. 2 pdr. and

6 pdr. (57 mn) fire has demolished obstacles up to 30 and
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200 cubic feet, respectivély, g‘{lq% 3" bangalore :
torpedo is effective against dragbef s teeth laid in direct
contact with them. A 200 1b. Carrot cherge has been found
ineffective against a 70 cubic foot "egg" but a 700 lb.
Carrot blew a gap for a tank in a 7 foot concrete wall, 6
feet thick at the base and 3% feet thick at the top, as did
a 350 1b, "Hef®ick", Properly located hand-placed charges
should destroy any such obstacle and are better than
"Carrots" placed by tanks in that contact between the charge

and thc obstacle cannot be relied upon when using the latter
method, :
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DISCUSSTON FOLLOJING
* TALK BY QUL E.P. LCGCK

31 May 1943

A review and discussion of the methods available to overcome
underwater obstacles was held. The means were described in detail
but the effectiveness of all these means is not definitely known,
Hand or mechanically placed explosives were described as being
the only sure means at present The possible use of aircraft to
assist in the breaching of underwater obstacles was discussed,
along with the problems involved., This use o aircraft would
appear desirable but it involves some considerable problems of
dispersing of aircraft and lowering the air effort from other
missions,

It was indicated by a naval officer that the Navy has dis-
carded the idea of sweeping mines in shallow water. Small suppert
craft with detonating charges may be employed against controlled
mines, The exploding of other detonating charges nearby was des-
cribed as the pr1nc1pal means now in use for eliminating mines.
¥t was pointed out that German A-T Tellermines have been ascertain-
ed by research to be dependable after immersion of 2 weeks. The
use by the Germans of A-T and anti-personnel mines in shallow
water is anticipated.

Permsnent heavy underwater obstacles such as reinforced
concrete, structural steel, pilings or combinations of these are
not anticipated to any great- extent since the expense in time,
labor, and materials is very considerable,

It is obvious that 100% clearance of underwater obstacles
in front of a beach where an assault landing is to take place would
be the most desirable, but to do this is a considerable and almost
prohibitive task, In view of this fact, a discussion developed
on the number and size of gaps required through underwater obstacles
in order to get the assault troops on to the beach,

It was generally agreed that a winimum of 5 or 6 gaps, each
50 yards wide, would be required on a battalion front, The gaps
must be sufficiently wide to permit of the succeeding waves going
into the beach and the craft transporting earlier waves retracting
at the same time, The possibility also exists of craft being sunk
in these channels or gaps and creating hazardous defiles, The
number and width of gaps required for each beach must be decided
and the necessary means to create them must be provided in the
planning,

The effect of a storm on the underwater obstacles off beaches
was described as being very considerable, and storms may wash out
some of the obstacles., In a landing-assault executed immediately
following a heavy storm the difficulties presented by underwater
obstacles might be considerably reduced. The use of precast con-
crete obstacles, placed in position a short time prior to the anti=~
cipated attack, was stated as a possibility. Otheemunderwater
obstacles were discussed, such as the var;gu@“@“
and smaller mines, controlled mines, (st€%15
wire, and oil fire defense. O}l ﬁir ‘def i
employed some 200 yardg &ff ] 0ge saiad/‘o n"‘the beach within the
tidal area, was descfiﬁ%' xn ;‘&ét effective while burnlng,
but would be of compar: qﬁhdrt duration and very costly in
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labor and fuel., It would necessitate standing by until the fire
had burned itself out.

Tt was pointed out that the "Snake" might be adapted for
the purpose of creating gaps in underwater obstacles. It is
possible to push out lengths of the snake from an LCT, as it has
been tried out, This operation would require heavy gunfire and
smoke cover, '

The discussion indicated that methods of dealing with
underwater obstacles are presently unsatisfactory and new develop=
ments must yet be proved., It was also indicated that weather
conditions preclude to a large extent the extensive use of under-
water obstacles,

The possibility of locating and marking underwater obstacles
by aircraft was discussed briefly.

The various types of beach obstacles, cspcclally those known
or suspected to be contained in the German coastal defenses, were
discussed along with the means available to overcome these obstacles,
It was brought out that minefields are most difficult to locate
as they are not identifiable on aerial photos, Acrial bombardment
or shelling are not adequabte to create gaps in the beach defenses,
although they have great value in neutralizing hostile defenses
during the time these defenses are subject to the bombardment and
shelling. To create specific gaps through minefields and wire, hand
or mechanically placed explosives must be used. Iine detectors may
be used but would require 2 or 3 hours time to get through a mine ~
field. The use of the ".nake" to create gaps through minefields
and wire has been tested and is a means capable of further develop-
ments., An estimated minimum number of gaps through beach obstacles
was determined through discussion to be 3 gaps, each 16 yards in
width,

The "Petard" is a most promising development in overcoming °
reinforced concrete obstacles, -

The "General -Wade Charge' is very effective in clearing
assembled steel obstacles and reinforced concrete, but it invclves
deliberate placing. Anti-tank ditches may be surmounted by means
of fascines or may be reduced with the aid of a bulldozer.

The "Scorpion'", as developed by engineers of the British
8th Army, was claimed by them to be unsatisfactory in its present
stage of development. It was described as being slow, having but
a short useful life, being too wide for landing craft, having an .
underpowered motor for operating the flail, and several other
deficiencies, o

A discussion developed on the matter of special "Engineer
Tanks" which are being designed specifically to assist the troops
charged with breéaching obstacles, - These furnish protcction against
small arms fire,

In discussing the planning.of an assault landing operation
and the effect that underwater and beach obstacles would have on
the plans, many points were raised, Detailed and accurate intel-
ligence of the locality where tle contemplated operations are to
take place is mendatory. Knowing the situation, a decision must
be reached as to whether it is best to land on a defended beach or
whether to land on a shore less favorable from a geographical and
terrain point of view, Well defended beaches should be avoided if B
possible; otherwise all obstacles must be taken into consideration
in the planning and the necessary troops and meterials provided.

The cretering of the beaches by aerial bombardment was
suggested as being a means for giving the assaulting troops cover
from fixed fires,
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The use of small (10 Man) rubber boats was suggested, and -
their various characteristics pointedout. FExperiments have shown
that they are difficult to hit, they can wend their way between,
over, or around undecrwater obstncles. They cen be equipped with
a small outbozrd motor, Thsy have limitations on speed and leoad
carrying capacity which must be considcred, however,

It was indicated thet the Far Shore Enginecers should not be
used in an assault or combat capazcity, but that they should be used
in the beach arce to expedite and maintain the build=-up of troops
and supplies,

In reference to the matter of responsibility for the removal
of underwater obstacles, the conclusion that was eventually reached
was that the Navy is responsible to the point where boats ground
at the time and place of landing, and that the Amy was respons1ble
from that point, However, it was the opinion generally that, in an
operation of this nature, it is wrong to assume thet one or the .
other Service is assigned full responsibility, since the planning
and training are joint responsibilities, Planning must designate
the removql of specific obstacles by specifically designated units.

Methods of mine removal were discussed, The principa al
‘methods are acrial bombardment, (cannot blast specific gaps in
mine field, but can soften it up through heavy bombing), hand or
mechanica lly placed bangalore torpedoes and "snakes" for creating
gaps, the mine detector for the removal of mines, end the slow
and laborious-probing method, OSome samples of mines were exhibited
and described, including the German Tellermine (2 models), the
French A-T mlne, the German "S" mine. Also exhibited were various
igniters and adaptors, It was pointed out that initially the Ger-
mans used the "S" mine in their A-T minefields at the ratio 1 to
30, but this was gradually increased until the proportion of about
1 to 5 was beirig used. Reports from Africa indicated that in mine-
fields encounbtered, mines had been laid two deep in some cases,
That is, when the mine detector disclosed 2 mine and it was removed,
the second mine remained unnoticed and remained an active hazard.

The Germans have a china mine, containing no metal., It
operates by means of a chemical detonator which breaks when the
11d is crushed down. This type mine is not subject to being picked
up by our present mine detector.

A discussion of the means available for an assault mission
of the type contcmplated was a more deteiled explanation of the
means described in the Appendix to Col Lock's lecture, Some figures
that were mentioned follow:

(L) It has been ascertained that a shell from a 155 mm
mounted on a medium tank will penetrate 6 feet of concrete.

(2) A 105 mm is effective for penetration of 3 feet rein-
forced concrete but has a much more rapid rate of fire than the
155 mm, ’

(3) A British training film was shown which demonstrated
ir a limited way various mecans under development and triel, In
each film it was pointed out that the 2 pdr, was effective against
reinforced concrete up to 30 cu, ft. The 6-pdr. attained its
limiting effect with 200 cu. ft.; each shot being cepable of
shattering approximately 12 cu., ft.

The pictures also depicted the use of the Scissors Bridge
and the Churchill Bridge layer, a mobile bridge for crossing Anti-
Tank ditches not to exceed 30 ft. in width. British technique
in their usec contemplates (tentative) that this mobile bridge will
normally be used in following armored forces when acting independ-
ently cross country over strange terrain, For approximetely five
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minutes during the laying operation the tank is immobilized and
has no weapons for its own defense except individual small arms
which may be fired through slits.



Review of discussion following the lecture
"Reduction of Cbstacles and Fortifications!

1, what type of underwaler obstacles may be encountered?

Conclusions reached:

gl) Naval mines (moored and drifting).

2)  Anti-landing craft booms and smaller mines.

(3) Naval ground mines (magnetic)

(4) Permancntly cBnstructed concrete blocks with rails
(could be prefabricated and laid upon threat of
landing operation).

(58) Vil firc defense, (limited by fuel availability ‘and
storage facilitics).

(6) Controlled mine. on buaches and shallow water,

(7} Steecl stakes or rails driven in sand.

(8) Barbed wire.

(9) Anti-personmnel mincs and anti-tank mincs.

2 What means arc available to overcome these obstacles
during an assault?

Conclusions reached:

(1) ixplosives, either mechanically placed or placed by
hand are at present only sure methods.
(2} Since storms destpoy or impair the cffeetivencss of
underwater obstacles, landing operations immediately
" following a storm might encounter less difficulty from
. the standpoint of underwater obstacles.
(3) = Consideration should be given to the use of small rubber
assault boats in leading waves.

3e What types of undefwater obstacles cannot be overcome by
means now available during an assault operation?

Conclusions reached:

(1) iines cannot bc swept from shallow water with present
means available,

(2) lMothods for dealing with controllcd mines are yet
unsatisfactory.

(3) In general the idca scems to bc thet present mecthods for
shallow water cliearance of obstacles are not satisfactory,

Lo Wthat types of beach obstacles are apt to be cncountercd
above the highswater line, and what means are available for their
removal during an assault operation?

Conclusions reached:

(1) Anti-tank and anti-perscanel minefields, antietank ehglacles,
barbed wire, reinforced concrste blocks and wals, trihedrads,
steel scaffoldlng, and zny- possible means that the enemy
can employ can be expectea to impede progress of 1and1ng' o
trcops. -

(2) The following means are now avai b Frenova:
obetacles, some with limited effect:
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Small asssult craft for firing %‘% u{,ckg"bif catd ;ﬁ@,

3.

T opill boxes, gun positions, etc. A i

b. Small engineer detachments with ba.ngalore ‘&bx:pedo 3 8
explosives and wire cutters. B F 4

&. Cortex. o

d. Scorpions or flails,

e. Air bombing (eratering of beaches for protection of

troops coming ashore, detonating of mines, and
breaching of wire).
f. Snakes,

(3)  Air bombing is not adeguate to reduce beach defenses.
(4) Use of mine detonators or probing methods may require 2 or
. 3 hours to get through mine fields. (Slow process)

(5) Hand placed explosive charges by engineer trpops, during
which time it is necessary to keep small arms fire off them,
is most effective method now in use., Mechanical means which
have been developed have not yet been perfected and cannoct
be entirely relied upon.

Se Which of these obstacles cannot be overcome during an
assault operation by means now available?

Conclusi ons reached:

(See (L) above ).

6, To what extent should the answers to (3) and (S). govern the
plans for the attack?

Conclusions reached:

(1) 1In planning an attack &ll obstacles must be considered, and
a definite plan must be laid for their removal or
neutralization.

'(2)  Avoid well organized oeaches if possible,

(3) ©vecision must be made as to whether landing on a less
suitable area from a geographical and terrain standpoint
is more desirable than landing on a well organized beach,

T What types of fortifications are apt to be found and where
will they be located with reference to the beachline?

Conclusions reached:
(1) Concrete protected coast defense batteries are apt to be
situated on very alfflcult terrain from an attack point of
\ view,
(2) ieinforced concrete bunkers and pill boxes will be placed
- to give enfilade fire on the beach.,

8. = ihat means are available for their reductlon during an
assault operation?

Conclusions reached:
(1) Reference Col, Lock's speech,

9. Assuming that any plan for an assault operaidon
carefully plannned and rehearsed, what are bheﬁé«ss
of information which must be obtalned, .
fortifications ? %?’\



Conelusions reached: w g

1) Accurate information is vital to success of th'e &p8
and detailed inforpation must be obtained concerning®s
defense installations, obstacles, fortifications, eremy
troops, etc. however plans and training must provide for
reducing unexpected obstacles and resistance,

(2) lMinefields are most difficult to locate and are usually

not identifisble on aerial photes.

10, - Hhat means are available for obtaining this information?
How mach time will be required tp meke the necessary reeonmissama?

Conclusions reached' -
{1 Su ines, agents ashors, ralds, aerial reconnaissance.

(2 Retonnaissance must be made cpntinuocusly over a period of
months, .

11, what width and how many gaps are required for passags of
underwater obstacles? Beach obstacles?

Conclusions resched:

Underwater Ustacles:

(1) 100% clearance of the approaches to the beach is most

. desirsble, but not practicable.

(2) Number and width of geps must be decided in the planning phase.

(3) Five or six gaps, each 50 yards,in width, are the estlmted
mipimim for a battalion frOnt,

(4) Too rarrow and too few geps will create hazardous defiles,
taking into consideration the possibility of craft being
sunk and the necessity for two way traffic through the gaps.

(5) The clearing e width of 500 yards through underwater obstacles
is a congiderable task.

Beach Obstacless

(1) At least thrce gaps, each 16 yards wide, are necegsary
through beach obstacles on a battalion front.

12. ‘/hat means are available for meking these gaps?

Conclusions reached:

1 ropping buoys to mark the chaxmel.

(2) Darkness and smoke make the finding of these channels
very dif ficult.

13. pat size parties of engincers, (or other troops) , are
required for each gap and how long will cach perty require {o
aceomplish its mission?

Conclusions reached:
The number will vary with eech specific task to be performed.

(2) Development of means of passing underwater obstacles is still
in the experimental stage and no definite time figures are
available,

(3) Creating a passage for ammored vehicles is a time consuming
operation amd may require two or three hours, Mechanlcal
means are yet unreliable,

14, What are the separate regponsibilities of the combat
engineers organically part of the landing force and Hestar
party engincer components? 5

évv;g %
Conclus:.ons reached: @%

Shore party engineers must expe@i 1d up of troops
and supplies over the beach and cannot play & part in the
assault.,
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assist in
' create passages

(2 Organic ergineers of the, %ﬁ@mr .
the assault, Thelr primary ml.)stl 0
through obstacles,

15, Should not the proportion of combat engineers in a R.C.T.
conducting landing operations be greater than normal?

Conclusions reacheds .

(1)  dmphatically yes. The normel component of engineers in a
tactical unit must be augmented in this type of operation.
The definite nced must be snalysed for each particular
landing =nd the nccessary engincers and special troops
movided.

16, Vho is responsiblc for the ranoval of underwater obstacles
and how should work be coordinsted botwecn the Army and Navy?

Conclusi ons reacheds

(L) The Navy is responsible for the removal of underwater
obstacles to the point where boets ground st the time and
place of landlng,

(2) Th\, hymy is responsible landward from point indicated in (1)

(3) he joint planning must designete specifically the
responsibility for the removel of cvery obstacle.

17. How can mincs on the beaches and boach exits best be disposed
of? How docs the problem differ from normal mine removal tasks?
To what extent can acrial bombardment. of the beaches help climinste
mines?

Concl usions rcached: _

(1) GSngincers using normal minc removal mothods, with mine
detectorsm flails, scorplons, or other special cquipment,
must move in ard meke gaps through the mincficlds as
required, No special technicuce has buen developed.

(2)  Acrial bombardment of a buach arca will detonste many
mines and will be pertially offective, but cannot be
relicd upon to clear a passage for veéhicles, Channcls or
gaps cannot be blasted through the mineficlds by the
air bombardmcnt.,

(3) Acriel bombardment can be cifected at night.

18. hat mothods arc svailable for the assault of strongly
defended localitics, “hudge~hogs', and the 1like?

Conclusions rcached:
(1)  Icferaace: Colondl lock's speech.

19, whet speeial cquipment may be nceded in the above tasks?

Conclusi ons roached”
(1) Heferaence: CGolonel Lock!s speech.






