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OFFICERS AND MEN: YOU WILL WANT AN EXTRA COPY OF

THE SOLDIER'S HANDBOOKUBLISHED this year by the War Department
as FM 21-100, The Soldier'sHandbook has been widely hailed as
finely written advice and information for

the new soldier. It is valuable, too, for the older men and for
officers; combines ina compact, well-illustrated volume the basic
military information required for theindividual; and acquaints him
with military customs and procedures.

THE FIELD ARTILLERY JOURNAL now offers an exact reproduction

of the government text, and has added thereto a thick appendix
containingworthwhile information for field artillerymen.
Included:

History of Field Artillery and field artillery
developmentsDiscussion of materielPhotos of all field artillery
weapons, including newest typesPhotos of interiors of barracks mess
halls, etc., in cantonment buildingsBasic data on communications,
including codes for radio and telephoneInstructions for motor
vehicle operatorsCharts showing every type of field artillery
organization (not to be found

in any other commercial publication)Glossary of field artillery
terms (not to be found elsewhere)The Caisson SongStation list of
all Field Artillery units as of Feb. 15, 1941

A fine gift for relatives and friends! A good way to acquaint
the folks backhome as to how the field artillery soldier lives and
works.

An attractive souvenir of your service in the ARMY!

Durably bound in fabkotea flexible waterproof material of
artillery red.

Price 50 cents per copy. 10-24 copies, 10% discount, postpaid;
25 or morecopies, 20% discount FOB Harrisburg, Pa.

Order from THE FIELD ARTILLERY JOURNAL, 1624 H Street, N. W.,
Washington, D. C.

P
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MAJOR W. S. NYE,Editor

LIEUT. HARVEY S. FORD,Assistant Editor

LENNA PEDIGO,Business Manager

WITHOUT DOUBT the successful invasionof Crete has brought again
to the front thequestion "Can England be invaded?" Even afterthe
fall of Holland there were those who wereinclined to minimize the
importance of air-borneinvasions, saying that such attacks were
onlysuitable for small-scale operations. Because ofthe timeliness
and importance of this subject,and because too few of our people
have given itmuch weighty thought, we are publishing hereintwo
articles which discuss the pattern whichairborne invasions have
taken in the past, andthe scheme which they might conceivably
takein the future. There follows naturally an analysisof what
methods are best suited to meet this kindof attack. And in this it
is interesting to see thatboth historically and by logical
deductionartillery plays a vital role. In the leading article,there
is no desire to furnish prophecies as towhat will happen, or to
frighten folks intopulling the bedclothes over their heads. It
ismerely an effort to analyze what methods might

be used in the attack were feasible at all. Perhapsthe invasion
of England will never occur. Bethat as it may, the power of a
well-prepared air-borne invasion has been proved. Its use isadapted
to assault on islands in the WesternHemisphere as well as in the
Mediterraneanorto operations in the far Pacific for that matter.
Ifour readers' interest is aroused to the extent thatmore study
will be given to this importantsubject, our efforts will have been
repaid.

AS WE READ each succeeding installmentof Gen. Snow's serial we
are impressed anewwith the great timeliness of the advice which
hismemoirs contain. The situation in 1918 was notidentical with
what we are going through today,but so far as industrial
preparedness is concernedthere are many similarities. Gen. Snow's
workassuredly provides Signposts of Experiencewhich, if heeded
adequately, would enable us toavoid many of the pitfalls which
hampered us inour previous great war effort. We hope that allthose
who are concerned in procurement ofweapons and munitions will read
carefully Gen.Snow's next two installments. The final chapter(in
September) will deal with personnel,promotion, and miscellaneous
matters.
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INVASION OF ENGINVASION OF ENGEditorial note: For obvious
reasons, the

following article is speculative only in

character. It does not represent official views.

It visualizes only possible lines of action open

to Germany. It omits any discussion of

possible British defense plans or resources.

Dover, above, photographed from a German airplaneat a distance
of 12 miles, showing Dover Castle onthe right to the entrance to
the harbor on the left. This

photograph was made with an infra-red filter through fog and
mist. Below is a section of the cliffs on thecoast between Dover
and Deal, northeast of Dover.
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LAND-LAND-A PREVIEW

THE QUESTION

Invasion of England? When? What will the pattern be?Only Hitler,
we believe, can answer the first two questions; and perhaps even
he

has not reached a decision. The third query is still open to
debate, so there is no goodreason why we should not join the host
of other pseudo-expertsboth here andabroadwho have been speculating
about it.

The conquest of Crete again focuses attention on this critical
military problem;

and the too-quick denial of the "experts" that there is any
great similarity betweenthe Cretan affair and an assault on the
British Isles shows the trend of their thoughts.No good can come
from concealing the horrific possibilities. An overly
optimisticcajolery of the public has a tendency later to weaken
confidence in leadership.French misplaced confidence in the Maginot
Line and in Gamelin and his Army is agood example of this. Hence in
examining the possible elements of an invasion ofEngland we will
not pull our punches. It should be safer that way.

Tomas de Martin Barbadillo, inEjercito (Madrid, April, 1941),
has discussed theproblem of the invasion of England in what he
claims is a purely dispassionate andobjective manner. In view of
the known
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leanings of official Spain toward the Axis, the
completeimpartiality of Spanish military writers may be open
toquestion. Nevertheless, they have had unusualopportunities for
learning what is going on inside Germanyand German-occupied
territory. For that reason we shalldraw heavily on Sr. Barbadillo's
excellent study for manyof the statistics presented here.

We shall give only the lines of action open to Germany(and
probably not all of these). Britain's possible methodsof defense,
or her resources therefor, will not be touched

upon.Since an attack on England would be in the nature of a

river crossing (on a grand scale), we may divide ourdiscussion
into the following phases: Reconnaissance andPreparation; Advance
to the Water Line; the Attack; andthe Enlargement of the
Bridgehead.

RECONNAISSANCE AND PREPARATORY PHASE

Reconnaissance and preparation for an invasion ofEngland is now
going on. It has been in progress for sometime. Indeed, there are
those who believe that the great airattacks of last fall were not
all-out assaults but merely a

reconnaissance-in-force. Be that as it may, thereconnaissance
has been deliberate andthorough. All methods have been and are
beingused, including: espionage; aerial photography(excellent in
quality and extensive as tocoverage); visual reconnaissance from
air andsea, and from the French side of the Channelby means of
powerful telescopes; radio

goniometry; meteorology; and an intensivestudy of the foreign
press.

German amphibious operation taking place in northern waters

The purpose of this reconnaissance isa. To locate the ground
installations of the

R.A.F. Significant fact: To date there has beenno consolidated
effort against Englishairdromes. Is this because the Luftwaffe
hasbeen unable to locate these bases? More likely,according to an
accepted technique, theGermans don't want these vital targets to
moveso that they can't "put the finger on them" atthe critical
moment.

b. To locate naval installationsbases,

anchorages, minefields, fleet units. The lattermust be kept
under constant surveillance.

c. To locate land defenses: Beachdefenses, coast artillery,
barriers, fields of landmines, mobile artillery, antiaircraft
artillery,antitank defenses, communication andcommand
installations, troop concentrationsand billets, munitions and
supplies. Included inthis part of the preparatory phase is
theadjustment of the long-range Channel guns onterrestrial and
naval targets.

d. To locate suitable crossing routes andlanding areas for

(1) Air-borne forces(2) Water-borne forces.e. To locate
industrial and other "rear-

area" targets of importance.Doubtless the Germans have detailed
maps of the

British Isles, including navigational charts overprintedwith
such naval defenses as offshore and inshoreminefields and other
subacqueous barriers. As a result oftheir reconnaissances they will
keep these up to date as tocondition of beaches, locations of land
installations,roads, fortifications, emplacements for mobile guns,
andso on. The Germans will attempt to have timely data as tothe
location and condition of concrete studs, metal andwooden rails and
other obstacles placed along the beaches

and inland near possible air fields. All troop
leaders,especially those of air-borne units, will have maps
andlists showing British defensive dispositions in the area inwhich
they are to operate, together with houses harboringNazi
sympathizers and spies, local supplies of food,water, gasoline, and
transportation. They will attempt tosupply their detachments with
the latest data on thestrength and disposition of local defense
units and homeguards.
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The Germans spent the winter of 1939-40 preparing forthe attack
on France and the Low Countries. They spent thewinter of 1940-41
preparing for the Balkan campaign.Unquestionably they will be
equally deliberate andthorough in getting ready for an invasion of
England.

However, such a preparation may have run concurrently

with the others.The Norwegian campaign was supposed to have been
a

rehearsal for the invasion of England (or so it has
beenclaimed). The Cretan campaign furnished further drill
andexperienceand it was no "dry run." Details are notavailable, but
we know that Crete was taken by air-borneunits supported by the air
force. The Germans now haveavailable many thousand veterans of this
type of warfare.The uncertainty of the unknown has, to a certain
extent,been dispelled for these men. They will be confident.Flaws
in staff planning, logistics, and execution will havebeen
corrected. This Cretan rehearsal is vastly differentthan an
ordinary amphibious "exercise" participated in by,

say, a brigade of marines or a skeleton infantry
division(complete with footlockers) but where the enemy consistsof
umpires, and supporting aviation is "assumed" to bepresent.

If the invasion of England occurs, the German taskforces will
consist of selected men, carefully conditionedand trained, and
equipped with all the materiel and materialdeemed necessary to
accomplish the purpose. The blowwill not be launched unless Hitler
feels that he has a 90%chance of winning.

THE ADVANCE TO THE WATER LINE

Since the Germans always strive for surprise, this phase

will be conducted in great secrecy or with great speed.
Forseveral months a number of German armies (adequate innumber to
supply the initial invasion force) have beenstationed along the
coast of France, and in Scandinavia.Germany can strike toward
England without any noticeable

preliminary strategic shifting of her forces. The bulk ofthese
coastal armies are, it is to be presumed, withdrawnslightlysay
30-60 milesfrom the actual coast so as toavoid excessive losses
from British bombing, and forsecrecy. Hence it will be necessary
for water-borneinvasion units to make a tactical march to the water
line.

Surely the British intelligence services are sufficientlysharp
to detect such a movement, and British air reactioncan occur almost
in a matter of minutes. Possibly theGermans could avoid detection
by advancing byinfiltration, but this would require time and would
riskdetection.

The most reasonable estimate as to lines of action opento
Germany is that the advance to the water line will notcommence
until air superiority has been secured and an air-borne invasion is
well under way. This does not precludethe possibility of an
embarkation on a reduced scale insome remote area such as the
Baltic Sea or along theScandinavian coast, whence a "sneak"
waterborne invasion

might be launched. It is difficult to visualize this asanything
but a diversion, however.

The advance to the "water line" will really consist of amovement
to air bases from which the air-borne invasionwill be launched.
This will be difficult to concealcompletely, but can be made under
cover of darkness andwill not be so hard to hide as a water-borne
invasion.

THE ATTACK

There will be no air-borne invasion of England untila. Air
superiority has been secured.b. Local ground defenses (at selected
landing areas)

have been neutralized by air attack

c. Weather conditions are "right."There will be no water-borne
invasion untila. Air superiority has been securedb. The British
Navy has been neutralizedc. Beach heads have been secured by
air-borne units

German long-range guns across from Dover
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d. British coastal defenseshave been neutralized

e. Weather and seaconditions are "right."

The Battle of England will notbe another Crete. The R.A.F.
will

be present in full force. So willthe Navy. The Spitfires
andHurricanes which played suchhavoc with the Germans last fallwill
be reinforced by the newTornadoes and Typhoons, as wellas by a
certain number ofAmerican - built interceptors. Thegeneral
characteristics of thesenew super fighters have beenpublished, so
the Germans knowwhat they are up against. Theywill have bent their
technical skill

and productive resources to meetthis formidable
barrier.Concerning German pursuitplanes, Sr. Barbadillo says:

"Germany has her famoussingle - engined Messerschmitt109, the
Heinkel HE-112, and theHE-113 (which is better than theformer); for
accompanyingdestroyers she has the Me-110and the Focke-Wulf 187,
thelatter formidably armed andprofiting from the experiences of

the Me-110, whose speedexceeds 375 MPH. We know thattwo new
engines, the Daimler-Benz DB-603, of 12 cylinders inV shape, which
at 3,000 RPMdevelops up to 1,700 HP; and theDB-605 of 24 cylinders
in theform of an X, which at 2,400RPM develops 2,000 HP.
Thesemonsters when installed on newtypes of planes will cause us
totake notice during the next fewmonths."

Aerial Attack 1st Phase. TheGerman pattern (Poland,
France,Balkans, Crete) of all-out attackshas meant at the outset a
heavyassault on hostile airdromes. Forthe invasion of England this
willrequire daylight bombing, whichthe Germans appear

Stukas over a chemical factory inmiddle England.
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not to relish at present. They will anticipate heavy
initiallosses, but if the bombing of airdromes is successful,
theBritish air strength will fall off rapidly after the first
fewhours. The Germans are said to have strong air superiorityas
regards numbers of combat planes available (estimatedby some
writers as 30,000 planes); hence they can protect

their bombers by numerous pursuit squadrons and maycount on
wearing the British down through exhaustion ofpilots in
long-continued combat.

The Luftwaffe will be faced, in turn, with Britishbombing
attacks on its airdromes. The Germans may feel itdesirable to
retain part of their pursuit strength over theContinent to protect
their air fields. For this purpose they can

employ older types of planes, since the British bomberslikely
will not have strong pursuit protection. Concerningthis, Sr.
Barbadillo comments: "In view of the relativeweakness of the
bombing formations of the R.A.F. and FleetAir Arm in comparison
with Goering's air force, the Germaninterception may be relatively
effective, because although

some British bombers will 'get through,' their destructivepower
will be incapableexcept for local successesofupsetting
fundamentally the plans for invasion, taking intoaccount, besides,
the enormous dispersion of German aerialinstallations from Norway
to France.

"All this phase of aerial activity may be characterized
aspreliminary, with the concrete object of gaining relative

After firing a German long-range gun disappears for the night
among the dunes
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supremacy, punishment and attrition of the R.A.F., and
willprobably last during the period necessary to attain the
end."

We may visualize the British air fields as beingCoventrized
simultaneously by an attack whose extent andferocity will be
immeasurably greater than anythinglaunched heretofore. In spite of
this, some well-concealed

fields will escape detection, some air units, by shifting tonew
bases, will escape destruction. The major part of thisphase, then,
may last for days, and, even after that, Germanpursuit will find
employment.

A German school for glider pilots

Aerial attack 2d phase. There will be no sharpbreak between
phases, but the intensity of the 2d phase willnot be felt in full
until the 1st phase is finished. The 2d phasewill be for the
purpose of breaking up the defensive

dispositions.This attack will have three general objectives:a.
To reduce local resistance at areas selected for the

landing of air-borne units.b. To neutralize mobile reserves
which the British might

move rapidly to meet the air-invasion groups; this willinclude
attack on troop concentrations and movements,barracks or other
billets, and on routes (especially on defilesthereon) which might
logically be used by the British to rushreinforcements to
threatened areas.

c. Command and communications installations. Everyeffort will be
made to paralyze the British commandsystem so that the high command
will be unable to receivereports or to issue orders. This phase of
the attack wasparticularly effective in Poland and in the west. It
willinclude not only air attacks, but attacks by small groups
of

parachutists or small raiding parties landed by sea undercover
of darkness or "artificial fog."* Possibly this actionwill involve
other means and methods.

By concentration of air strength the Germans can obtainlocal
superiority atalmost any selectedarea, and can landtroops there.
The bigproblem will be tomaintain thissuperiority for asufficient
length oftime to permit

thoroughconsolidation of theposition. Hence theGerman pattern
ofattack during thisphase will be to blockoff and isolate theareas
selected forlanding of air-bornetroops, and toparalyze
Britishreaction by a blank-out of their commandand
communicationsystem. There may bea concerted effort tothrow the
civilpopulation into panicso that the roads willbe clogged
withrefugees to the greatdetriment ofmotorized movements

of military forces. However, the Germans have probablylearned by
this time that such action stands little chance ofsuccess against
the English.

The air-borne invasion. This will commence as soon

as the local landing areas have been sufficientlyneutralized to
permit the mass landing of parachutists.Troops may also be landed
from gliders. This method,according to the press, was employed in
Crete, althoughso far there has been no German confirmation of
thesereports. The areas selected for these landings will bechosen
because of tactical and strategical considerations,although the
latter may not at first be apparent. First

*The latest scare-name for smoke screens.
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and foremost the terrain must be suitable for quick andeasy
installation of defense. Suitability as a landing areafor transport
planes will also be a consideration, but it mustbe remembered that
the extensive use of parachutist-pioneers may enable the Germans to
so utilize areas that atfirst glance may not appear suitable as
airdromes. Another

German method has been to seize an area near a largecommercial
airport, then by further ground action securethe airport itself. We
mayexpect the landings to occurfairly near the sea, because
theproximity to the shore wouldfurnish flank or rear
protectionagainst British armored-forcereaction. Such
considerations,of course, will be dependentupon the neutralization
of theBritish fleet. Anotherconsideration in such a choice

of a landing area would be theplan for linking up this areawith
a sea-borne invasion to belaunched simultaneously or at alater
time. As suggested above,the eventual success of theinvasion will
depend upon theability to land heavy materiel,including transport,
tanks andartillery, which cannot bebrought in by transport
planes.

German parachutists jumpfrom a very low altitude. Theyare in the
air for a few secondsonly, and do not offer goodtargets for fire
from groundweapons. They quickly organizea peripheral defense of
thelanding area. Small cannon,mortars, and automaticweapons,
together withmunitions and supplies, aredropped with them. Each
smallgroup has a planned, rehearsedtask, and will move quickly
andwithout confusion to itsappointed place to carry the

plan into effect. Groups willmove far out to establish road
blocks, seize localcommanding terrain, establish strong points, dig
fox holesand slit trenches. Pioneers will be dropped early. One
oftheir first jobs will be to make the area tank-proofbysowing
fields of land mines and executing demolitions andplacing obstacles
and barriers. In the latter task they willutilize locally available
material, probably objects which theBritish had placed there for
protection against the airinvasion. Other pioneers will be
preparing the terrain for thelanding of transport planes.

The transport will begin to come in as soon as theperipheral
defense has secured the area against small-armfire. Initial
protection against British artillery fire willcome from
dive-bombers and by parachutists dropped inrear of and near the
battery positions. When the transportscommence to land, they will
come in rapidly and

recklessly. Those that crash will be quickly removed fromthe
field. Each plane will carry ten or more soldiers,

together with full field equipment and extra ammunition.

A German bomber pilot's view of London

Assume that Germany has 2,000 transport planesavailable for the
task. If each plane makes five trips perday, it is possible thereby
to land 100,000 men in a day.Perhaps Germany can muster more than
2,000 troop-carrying planes.However, the ability to carry 100,000
ormore men per day to England depends also upon thenumber of
embarkation and debarkation fields available.The main obvious
lesson is that Germany can land avery large force from the air
provided she
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can secure sufficient landing areas. This landing, if itoccurs,
will be entirely beyond the reach of the BritishNavy, which thus
will be effectively short-circuited.Nevertheless, as has been
stated, the necessity for thelanding of heavy equipment will
require a sea-borneeffort, and that is where naval action will come
into the

picture.

The sea-borne invasion. If the air-borne invasionprecedes the
attempt to cross the water, and we think thatit will, the element
of surprise will be gone by the timethe Germans begin to get into
their boats. However, theGerman High Command probably counts on the
Britishair force being destroyed or neutralized by this time.There
remains the British Navy, which, it may bepresumed, will be rushing
toward the threatened area tosacrifice itself in a grand attempt to
stave off the disasterfacing the British Isles. The action near
Crete hasindicated that such an operation of the Navy will
beextremely perilous against the power of land - based

bombers. Furthermore the invasion will be threatenedfrom so wide
a front that the British will have trouble indetermining which is
the main blow. If they disperse theirforces in an effort to stop
the invasion at all points, theywill be too weak everywhere to stop
it. If they wait todecide where the main effort is coming, they may
havewaited too long.

Sr. Barbadillo suggests other German lines of action:"There may
be a triple actionaerial, submarine, andartillery (long-range
Channel guns). Without entering intothe discussion of the
non-aerial aspects of the problem, wemust say that the English Navy
might be the object ofambush by masses of ordinary submarines and
mine layers

at the places where the British ships would be obliged to goto
intercept the German convoys. Along the Channel, largenumbers of
long-range guns would be capable ofpreventingor at least slowing up
to a great extenttheoperation of the fleet, if beforehand the
Germans hadattained the relative mastery of the air in the
actionspreviously outlined."

The Channel guns are numerous and powerful. The 28-cm. guns have
a range of 42,000 yards, and the 21-cm.guns a range of 132,000
yards. These guns, therefore, atthe shorter ranges in the Channel
itself should be quiteaccurate. There can be no doubt as to their
efficacy againstnaval targets. Their current and past firing
against convoys

offers no evidence as to their possible effectiveness, forthis
firing has probably been only for adjustment. We mustaccept without
question the known accuracy of coast-defense guns against naval
targets. It is extremely unlikelythat the Germans have built and
emplaced these expensivemachines for the sole purpose of executing
harassing fireagainst the Dover area. They are for the purpose
of

dominating shipping to the limit of their effective range, atthe
critical time when the British Navy closes in to thesewaters.

The fact (see the weekly newsletter Uncensored, No.86) that the
German aerial minelayers have been able tokeep the Suez Canal
closed to British shipping forseveral months indicates another
method which theGermans may employ in roping off a path for a
sea-borne invasion.

For the successful landing of the sea-borne units therewill
still remain the necessity for reducing British coastaldefenses.
Important among these are the heavy and lightguns emplaced along
the coast. These will be the targetsof the super Stukas and it is
likely that parachutists, too,will be used against them. But it is
possible to land atsome pointsthe defense cannot be strong
everywhere,and the German invasion will be on a broad front.
Thedangerous places to watch will be those areas where theGerman
sea-borne troops can join hands with thosealready landed from the
air. These critical areas will notnecessarily be initially where
there are good harbors. TheGermans may count on seizing harbors and
wharves byland action after sufficient maneuvering forces have
beenlanded.

Where will the main landing occur? That will bedifficult to
determine, even after landings have been made.The Germans
themselves may not decide this until they seewhere successful
toeholds have been secured. Here is athought on which the reader
may ponder, however: Asuccessful landing north of Scarborough,
followed by asuccessful drive due west, would cut the island in
two; themain British defense forces would then be severed andmight
be defeated separately. This is one familiar Germanpattern. Another
would consist of two main landings oneither flank, with a resultant
pincer movement to destroythe forces caught between.

THE ENLARGEMENT OF THE BRIDGEHEAD

Little can be said regarding this vital phase of theinvasion,
for its pattern depends on the successfulconclusion of the
preceding phases. It will involveoffensive action against the
British Army, and will requirethe use of armored units and
artillery, as well as all othersupporting arms.

The Germans cannot hope to fight this battle

successfully with light tanks which might be carried byplanes.
If the British are still holding out after the firstphasesas their
recent history indicates they willtheGermans will be faced with a
major military effort. Wemay expect it to be somewhat deliberate in
preparation,and may last for a considerable period. It will be a
battlefor which there is no precedent in all history.
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An historical example:

A Successful Defense Against an

AIR-BORNE INVASION

BACKGROUND

In order to maintain all possible strength in her mainattack
through Sedan, Germany in May, 1940, assignedonly weak forces for
the holding attack against Holland.Nevertheless in order to clear
up the situation in that areapromptly she resorted to a vertical
envelopment. One airdivision was assigned the task of attacking The
Hague andcapturing the Dutch government and GHQ. Another was to

land near Rotterdam, seize the mile-long Moerdijk bridge,and
thus pave the way for the advance of armored unitsfrom the east.
The rest of Kchler's army was to attackfrontally to pin the Dutch
Army to the ground and facilitatethe encircling strategy employed
by the air-borne invasion.

The attack near Rotterdam was successful. The landingnear The
Hague was not. Although the latter had beenbeautifully planned and
was executed desperately, theDutch reacted so promptly and
effectively that sometimeafter mid-day on May 10 the German command
realizedthat their attack there was a failure. They diverted
theremainder of their air-borne forces to Rotterdam. We willexamine
in some detail the landings near The Hague,

particularly that at the Valkenburg airport.Near The Hague the
Germans selected small landing

fields, one southwest of the city, the other southeast, and
athird near Valkenburg some six miles northeast. Theinvaders
generally seem to have had quite accurateinformation as to the
strength and location of the Dutchdefense units, but from what
occurred at Valkenburg we judge that they met greater resistance
than had beenanticipated. The force assigned to land at the
Valkenburg

field has been estimated at a regiment ofair infantry reinforced
by a battalion of75-mm. mountain artillery, together

with some engineers, signal troops,medical and supply units. As
near ascan be deduced from the Dutchaccounts, the artillery was to
have comein by succeeding waves, possibly on the

second day, for none appears to have been landed.

The preceding pages outline generally how an air-borne

invasion might be conducted. The question will immediately
arise

in the reader's mind: "What is the defense against this kind
of

assaultwhat is an antidote?" It is appropriate, therefore,
that

we should now present an account of an actual air-borne
invasion

which met local defeat, the successful defense resting upon
prompt

counter-attack adequately supported by artillery.
Acknowledgment

is made to Lieut. Dr. Van Gunsteren and Lieut. Col. Van
Hilten,

Dutch Army, whose accounts ( Militaire Spectator, November,

1940, and February, 1941) supplied the facts upon which the

following study was based.Editor.

THE ATTACK AT VALKENBURG

The Dutch defense force at Valkenburg consisted of tworifle
companies and a heavy machine-gun section from the3rd Battalion 4th
Infantry under the senior companycommander, Reserve Captain van
Zuilen. One third of thisforce occupied outpost and battle
positions around the field

(the Dutch were expecting an air invasion); the
remainder,constituting the reserve, were assembled in Hangar
A-3under command of Reserve Captain De Vries.

About 2:40 AM foreign planes were heard flyingoverhead at a
great height. An hour later, as the earlynorthern dawn illumined
the sky, swarms of Germanplanes were seen. The Dutch antiaircraft
artillery nearThe Hague commenced firing. Captain De
Vriesimmediately moved his troops out of Hangar A-3 andtook up a
deployed position between the Kleidammen(Claybanks) on the north
side of the flying field. He wasnot a moment too soon, because the
Germanscommenced dropping bombs on Hangar A-3 and on the

Claybanks. The defenders adopted a widely-dispersedformation in
the bushes along the north and west sidesof the field.

Promptly after the bombardment ceased, 18 Germantransport planes
(JU-52's) swooped down and landed on thefield. As they rolled to a
stop they disgorged air infantry.One witness said that these planes
carried 13 soldiersapiece, Dr. Gunsteren says 20-25 apiece.
Simultaneouslyparachutists were dropped in the neighborhood

451
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Both were heavily firedupon by Dutch lightmachine-guns in
positionalong the edge of the field,later reinforced by riflefire
from the reserves

under Capt. De Vries. Asmay be seen, the Germanshad at once
landed from235 to 450 menprobablya headquarters detachmentand 2
rifle companies.They were able to drive theDutch defenders
outwardfrom the field, particularlytowards the northwest
andsoutheast. The Germanswere supported by aircraftwhich circled
low, using

machine guns. No bombswere dropped after theGerman
transportscommenced to land;apparently the order for theattack
forbade bombing inthe Rotterdam-Hague areaafter H-hour, or during
thelanding of the air-bornetroops.

Van Zuilen's Dutch infantrymen were only providedwith sixty
rounds of ammunition each. This supply wassoon gone, and many of
the machine guns were beginning

to stop firing owing to malfunctioning caused byoverheating.
About 7:00 AM, therefore, the defense of theValkenburg field
collapsed, and some 300 Dutch werecaptured by combined action of
the Germans on the fieldand parachutists who had landed in their
rear.* During thefighting they had sufferedsixty casualties, of
whom halfwere killed. The Germanstook their prisoners to thenearby
village of Valkenburgand confined them underguard in the church. By
7:30AM the flying field wascompletely in German hands.

More transports began tocome in.

The Germans were nowfanning out over thecountryside to
seizebridges, block the main

roads, and commandeerlocal transportation. Itlooked as if their
bold planmight succeed.

DUTCH COUNTERATTACK

Meantime a strongDutch reaction hadcommenced. Thecommander of
the 4thInfantry, Lieut. Col.Buurman, had been inNoordwijk, 3
kilometers

north of Valkenburg. Theroaring of German planesoverhead having
turned himout at an early hour, hewent immediately to his CP(at
Noordwijk) and orderedthe alarm for the entireregiment. He also
directedthat the light machine gunsof the 1st and 2nd

Battalions take the positions previously assigned them
forantiaircraft defense. He then made a hurried
personalreconnaissance which assured him that no parachutists
hadyet landed in Noordwijk, after which he went byautomobile toward
Katwijk aan den Rijn (on the Rhine). Atabout 5:30 AM he met the
commander of the 3rd Battalionnear the Shell filling station at the
southern end of thevillage.

Map No. 1German plan of attack against Holland

ACTIONS OF 3DBATTALION

Map No. 2Area of the air invasion near The Hague

Most of the 3dBattalion was alreadyengaged (under Capt.
vanZuilen) in the ill - fatedaction near the flyingfield. The
battalion

commander had, by 5:30,alarmed the rest of his unitand was
assembling themen for the purpose ofattacking the field.
Thesetroops consisted of onerifle company, theremainder of the
machine- gun company, and someloose units which werestreaming

*Apparently some parachutists

had landed before daylight somedistance from the field. Dr.
vanGunsteren says that he was capturedat 4:30 AM by a platoon of
50parachutists whom he mistook forDutch soldiers. The Germans
wereclothed in a dark-green uniform whichblended well with the
foliage. Theywere moving through the countrysidecapturing Dutch
reservists who,having been called out, were hurryingto oin their
commands.
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back from the hot fighting at the field. He also had a
smalldetachment of the 2d Depot Battalion (infantry) which hadbeen
on guard at the local rifle range.

The battalion commander started his attack with threesections on
the left and one section on the right with theaxis of the attack
along that portion of the Wassenaarsche

Road leading from Katwijk toward the flying field. TheDutch soon
ran into heavy fire from the front (toward thefield) and from De
Pan. One section, under a sergeant,detached to deal with this
flank, sustained heavy losses butwith the aid of a machine-gun
section reduced hostileresistance in that quarter. The main attack
came to astandstill 250 yards from the field owing to
heavymachine-gun fire. The battalion commander, seeing that
his"bob-tailed" battalion was too weak to cope with theGermans on
the airport, withdrew and took up a defensiveposition behind a
bush-covered bank on the west side ofthe road, toward the dunes.
(See Map No. 3, p. 455.)

The regimental commander, after contacting the CO 2d

Battalion at the Shell station, made a quick motorreconnaissance
south and southeast of Katwijk, thenreturned to his CP at
Noordwijk, where he had directed thatthe battalion commanders of
the 1st and 2d Battalionsreport for orders.

REGIMENTAL ORDERS

At 6:30 AM Col. Buurman issued the following oralorders to his
battalion commanders:

"Order for CO 1st Bn:

"Take your battalion (less one company and onemachine-gun
section) and attack the Valkenburg flyingfield from a northwest
direction. Route of movement:

Noordwijk aan ZeeZusluizenKatwijk aan Zeepumping station of
Duinwaterleiding (dunes water-conduit).

"Order for CO 2d Bn:

"Take your battalion (less one company and one heavymachine-gun
section) and attack the Valkenburg flyingfield from a northeast
direction. Route: NoordwijkKatwijk aan den Rijn."

"The regimental reserve, consisting of one rifle companyand one
heavy machine-gun section each from 1st and 2dBattalions, to remain
in Noordwijk."

The gates in the dike north of Katwijk aan Zee wereguarded by a
detachment of the 4th Reserve Grenadier

Company, operating under command of the Leiden Groupof the West
Front of the Fortress of Holland. This guardwas of importance to
the safety of the flank of the 2dBattalion.

The regimental commander now displaced his CPforward to Katwijk.
Here he was informed that hisregiment, plus the 3d Battalion 2d
Field Artillery, had beendetached from the 1st Division and placed
under the 3dDivision, Col. Kraak commanding. He was ordered
toretake the Valkenburg field. This order apparently camefrom the
3d Division CP at Oegstgeest.

This division order had not specified that the 3dBattalion 2d
Field Artillery was attached to or wouldsupport the 4th Infantry in
the attack. Lieut. Col. Buurmanrealized, however, that he would
need such support.Therefore he established liaison with the
artillery battalion,whose commander agreed to furnish the needed
support

with the two of his batteries which were in Katwijk.

ARTILLERY ACTION

Things now moved fast. The artillery commander hadalready (at
7:00 AM) emplaced one of his batteries (the2d) in the sand dunes
below Katwijk aan Zee, and nowgave similar orders to his other
batteries. As there wereknown to be parachutists lurking in the
dunes, he askedfor, and received, an infantry section as protection
for theartillery.

About 7:30 AM the artillery commenced firing on theflying field
throughout its entire expanse. Thisbombardment lasted several
hours.

Prior to this, some 20 more German transports hadlanded on the
field and had discharged troops. During thisoperation a Dutch
pursuit plane had attacked the Junkersas they were landing, but was
shot down by threeMesserschmitts. The artillery fire caught the 35
or moreplanes which were now on the field, demolished someand set
others on fire. The planes had landed very closetogether and some
had sunk deep into the turf. Theaviators tried vainly to get them
into the air, but soongave up the attempt and commenced digging
slit trenchesnearby. Subsequent to this the Germans made
severalfruitless attempts to land more transports in nearbymeadows.
These unsuccessful efforts were continued

during the next three days.To return to the description of the
attack of the two

battalions of the 4th Infantry:

THE 2D BATTALION, 4TH INFANTRY

The 2d Battalion, under Major J. J. N. Cramer, was thefirst to
arrive in Katwijk. En route from Noordwijk it hadbeen attacked by
German aircraft, during which the tworegimental communications
trucks were destroyed. Thismishap was a serious handicap in the
coordination of theregimental effort. The 2d Battalion soon ran
into theGermans near the intersection of Voorstraat andTramstraat
(Front and Tram Streets) in the village of

Katwijk aan den Rijn. The Germans had occupied theseminary and
the Katwijk Sandstone Factory. The latterwas of considerable
military importance; as it was aplace for manufacturing artificial
stone slabs, and waslocated on an island near the banks of the
Rhine, itformed a natural strong point. It had been guarded by
asingle sentry, of which fact the Germans probably wereaware.

The CO 2d Battalion was ordered to clean out thesenests. By 1:45
PM his 3d Company had taken theseminary, but the sandstone factory
was still holding out.
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Since the artillery had been firing at the flying field andother
points, no artillery support had been available up tothis time. The
battalion commander saw that artillerywould be needed to take the
sandstone factory. Apparentlythis help was forthcoming.

Meanwhile the 2d Company cleaned up the village's west

street and proceeded along it to the Shell station. This
wasmostly house-to-house fighting against German parachutistswho
were concealed in and around the buildings.

Lieut. Col. van Hilten describes the actions of thevillagers
during this time. Apparently the stolid Dutchreacted quite
differently than did the populace of certainother invaded
countries.

"A remarkable thing under these circumstances," hewrites, "was
the presence of the civilian population, whichcarried itself during
our battle operations as if these wereonly peace maneuvers. Various
little groups of people werein the street, discussing the events
and watching the battleactions with keen attention. During the
fight at the

seminary, a Noordwijk South Holland street-car suddenlycame
through the village, bell clanging. It was comingfrom the direction
of Rijnsburg. The passengers werehanging out of the windows,
watching the battle."

ACTIONS OF 1ST BATTALION

The 1st Battalion, under command of Captain W. C.Dikker, marched
along the bicycle path from Noordwijkaan Zee to Katwijk aan Zee,
whence it proceeded to pl. 88*on the shore. Here the battalion
commander issued thefollowing deployment order:

"2d Company (less 1 section) with one heavy machine-gun section
attached, on the left.

"3d Company with 1 machine-gun section attached, onthe
right.

*Pl. = paal = pile. Evidently a series of numbered pilings or
polesalong the beach at intervals of 1 kilometer (or
half-kilometer) to mark thetide and erosion of the shore.

The attack on the Valkenburg airport
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"Total front, 600 meters."Battalion reserve: Reconnaissance
detachment, with

Machine Gun Company 1st Battalion (less 2 sections)."Contact
between assault companies to be maintained

along Wassenaarsche Road."One section 2d Company was sent on
regimental orders

to Katwijk aan den Rijn, for defense of the regimental CP.During
the march to pl. 88 the battalion had been fired

on by German planes circling overhead. Later 10 or 15planes
landed on the beach, between pl. 90 and pl. 92(southwest of
Valkenburg). A group of riflemen and amachine-gun section under Lt.
Engles was left behind toattack these, but the Germans made off to
the south among

the dunes. Seven of the planes had cracked up nearKatwijk, which
indicates that heavily-loaded transportsrequire a fairly smooth
airport.

The battalion now advanced inland in deployedformation toward
the Valkenburg field. They traversed thesand dunes and came out
into the open terrain east of the

Wassenaarsche Highway. Here there were numerous ditchesin the
fields of tulip bulbs to be waded or jumped. Theadvance had
progressed slowly through the heavy sanddunes, and contact between
the assault companies was lost.The right company, having met heavy
fire from the Germanair infantry landed on the beach, had dropped
behind.

Map No. 3Actions near Valkenburg

The left company reached the highway. Here was
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the CO of the 3d Battalion with the remnants of his unit,lying
along the bush-covered edge of the dunes. Thisofficer, without the
knowledge of the CO 1st Battalion,took the 1st Company 1st
Battalion under his command.As the other sections came up he
grabbed them too, andwith the lot attacked the flying field. This
unorthodox

procedure succeeded! By 5:30 PM the flying field was inDutch
hands.

The CO 3d Bn occupied the field with the followingorder:

"2d Company 1st Battalion (less 2 sections) takeposition along
north edge of field. One section along eastedge.

"3d Company 1st Battalion take position along southedge.

"Liaison detachment, plus Machine Gun Company,guard approaches
(roads)."

The remainder of the 3d Battalion completed theoccupation.

FINAL ACTIONS

When the 4th Infantry attack and the artillery fire beganto take
effect the Germans who were not captured or killedretreated into
the village of Valkenburg, where they seemto have maintained
themselves until the surrender ofHolland on the fourth day. The
German regimentalcommander attempted to persuade the Dutch
officerswhom he had captive in the church that their resistance
wasfutile. He also tried unsuccessfully to get them to tell
theirpeople to "behave like the Danes."

On the second morning the battalion of artillery atKatwijk
commenced bombarding Valkenburg. The

German commander tried to get a Dutch captive officer tocall
this off by telephone, but the latter refused. The

artillery fire drove the Germans back to the edge of thevillage.
The following day, Sunday, May 12, the 4th DutchInfantry attacked
Valkenburg from the west; although theyalmost penetrated the
village, the attack was not pushedhome.

The available accounts do not carry the action farther,

but, as is known, this successful defense against theGerman
attempt to seize The Hague was finally nullifiedby the general
surrender of Holland.

COMMENTS

Here was a well-planned aerial invasion which failedbecause the
defending forces were able to move promptlyto the counterattack,
and were supported at the criticalmoment by artillery fire. After
the artillery commencedbombarding the field, the Germans were
unable to land anymore planes. They attempted to find other landing
points innearby fields, but these were too cut-up by ditches.
Theytried to land on the beach, but those planes which survived

this rough treatment did not discharge sufficient troops toalter
the situation.

A landing field is very vulnerable to artillery fire.
Thebatteries can stand off at a distance, safe from infantry
fire,and absolutely render the field untenable. They canmaintain
this fire day and night, and can scarcely miss sobig a target, even
without observation. Fragile planes on afield are "cold meat" for
high-explosive fire.

But this artillery must be protected againstparachutists. The
Dutch provided such protection.

The Dutch were fortunate in that their infantry unitswere within
easy marching distance of their objectives.Had they been forced to
rely on motor movement under

heavy aerial attack, the action might have been
lessfavorable.

AIR-BORNE FIELD ARTILLERYBy Lieut. Edward A. Raymond, 87th FA
Bn.

The versatility of air-borne troops has been proved by

the Battle of Crete. In Norway and Holland, advance-

guard units were transported by air, but it was generally

supposed that the need to reenforce them promptly byland or sea
would limit their employment. The major

action fought in Crete has demonstrated the ability of air-

borne units to constitute the point, advance party, advance

guard, support, and reserve of a large force. From the

view of a field artilleryman, the Suda Bay engagement

was the climax of the campaign. Here, according to

newspaper accounts, the principal British harbor was

brough under artillery fire from defiladed positions in the

hills. The British were largely cut off from sea-borne

reinforcements some time before German infantry

actually seized the port. This may have lost the campaign

for the English.

To date, official field artillery texts have been silent onour
own experience and our own doctrines regarding air-borne artillery.
Yet THE FIELD ARTILLERY JOURNAL* toldhow a complete battery of
American artillery was movedseventy-six miles by air as long ago as
1931. Some of thecircumstances of that displacement, and some of
thelessons learned, are of fresh interest today.

Ten years ago the 2d Field Artillery was stationed atCamp Gatun,
Canal Zone, some eight miles from FranceField. It was commanded by
Lt. Col. (then Major) John B.Wogan, 68th FA, whose interest in
air-artillery

*Flying batteries, by Lt. L. B. Ely, FA JOURNAL, May-June,
1931.
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coordination has fathered a recent JOURNAL article on thesubject
and not a few of the pertinent paragraphs of F.M. 6-40, the Field
Artillery Field Manual on Tactics andTechnique (1940 ed.). Lt. Col.
Tisdale, then a captaincommanding Battery B, is given credit for
suggesting a skymarch for his outfit.

Since 1930 the 2d FA has been a mule organization,equipped with
the 75-mm. pack howitzer, M1. On the dayof its air displacement,
Battery B packed out early. Eachsection had six mules; loads ran up
to 345 pounds on asingle beast. It took a good two hours to make
the march toFrance Field, and in the latitude of the Canal an
eight-miledavlight march is not quite like eating ice cream.

Between assembly in pack loads and firing position, the75-mm.
pack howitzer has an intermediate assembly in onecompact, wheeled
load. On reaching the field, sectionsplaced their pieces in this
assembly. Keystone LB-7bombers of the 25th Bombardment Squadron,
with specialwooden racks in their bomb bays, were already on the
line.

Against the sound of their propellors Captain Tisdaleshouted
"Load up!" The howitzers were shoved under thebellies of the
planes, and the husky six-footers of theSecond lifted the
1,269-pound pieces into place as thoughthey were rubber rafts. Each
bomber swallowed up thecomplete materiel of one howitzer section, a
chief ofsection, a gunner and a cannoneer, together with a pilot
andcopilot. This was in 1931. Remaining battery personnelclimbed
aboard Sikorsky amphibians; the armada roaredoff. High in the air,
a 12-plane pursuit escort joined theformation.

Seventy-six miles (airline) from France Field, across the
jungle-covered slopes and high peaks of the Continental

Divide, and westward over the mangrove swamps of thePacific
Coast the battery flew. It reached the llanas, orplains, of upper
Panama, and landed at La Venta, nearwhere the buildings of the
Department Training Centerstand today. One hour and twenty-nine
minutes afterCaptain Tisdale gave the order to load up in the
CanalZone, his executive shouted "Fire!" a hundred miles away.In
three-quarters of the time it had taken to march 8 milesto the
airport, Battery B had made a displacement which itcould not have
made in that terrain in less than a month bymules alone. The U. S.
Army had proved the practicability

of air-borne field artillery. The 2d Field Artillery had livedup
to its motto of "The Second First."

In recollecting this experiment, several usefulconclusions
suggest themselves. Most important of all, itworked. Even with the
relatively crude planes of that day,the battery sped at eighty
miles an hour over country more

impracticable for marching than any in the United States.The
landing was made on an unimproved field, and with aminimum of
previous negotiation with the Air Corps.

The job was done with the standard U. S. Army packhowitzer. The
75-mm. field howitzer is nearly twice asheavy2,100 pounds against
1,300 pounds; it would takeup needless cargo capacity in the plane,
and be moredifficult to move on the ground. A gun crew has to
pullhard enough on its prolonges already to move the packhowitzer
fast.

Planes carried the howitzer in one assembly. No attemptwas made
to drop six separate loads by parachute. If any ofthe six loads
became lost or damaged the piece would

never get into action. Furthermore, many parts of a fieldpiece
would probably suffer from hitting the ground fromthe air. The
Germans have dropped .30 cal., and even .50cal. machine guns, but
it must be remembered that the partsof a pack howitzer are less
compact, and some are in muchless rugged assemblies.

The 2d FA pieces went into action with theirammunition already
at hand. Even if unfuzed rounds, orammunition with bore-safe fuzes
could be dropped withsafety from a plane, crews would have the
greatestdifficulty in collecting the ammunition and keeping up
awell-nourished fire if parachute loads were scattered allover the
landscape.

The 2d FA showed that a pack outfit with no previousexperience
can move by air. It serves as another justificationof our
everlasting prejudice against employing shocktroopscorps d'elite
chosen from the rest of the army,leaving skimmed milk behind. Since
air-borne field artilleryis not a parachute force and does not
require special prowessor training, any battery of pack artillery
is a potential air-borne unit, provided that it is disciplined and
that it knowsits business. Most units are in that condition now.
But evenif all our pack artillery could fly when the need arose,
therewould not be enough available to meet that need.

NOTICE TO ENLISTED MENA number of enlisted men have made inquiry
as to whether they can subscribe to THE FIELD

ARTILLERY JOURNAL. The answer is, they CAN. One does not need to
be a member of the U. S.Field Artillery Association to subscribe to
its JOURNAL; all he needs is three dollars. You all arecordially
invited to subscribe. The JOURNAL will keep you up to date on field
artillery technique;it will give you the most authoritative
information on the European War. Many of you will wishto present a
year's subscription to your people at home to keep them informed as
to the kind ofwork you are now in, and to help them keep abreast of
war developments. Send your applicationto THE FIELD ARTILLERY
JOURNAL, 1624 H Street, N. W., Washington, D. C.
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What about the FORWARDOBSERVER? Our field manualsand texts
ignore him. Do we needhim? Who is he? What enlistedassistants does
he need? Whatcommunication and equipmentshould he have? What does
helook for? How does he use what he

sees? This paper is an attempt toanswer some of these
questions.

By

Major John F. Bird, FA.

Photo courtesy LIFE

THE FORWARD OBSERVERDo we need him? Why do we need observation
other

than that afforded by the battery OP? Officers trained at

Fort Sill are likely to get the idea that there will alwaysbe a
hill mass overlooking the enemy position, fromwhich the battalion
base point can be selected and thebattery commanders can register
their batteries.However, the large-scale maneuvers of today are
notheld at Sill; neither are wars. The terrain is different inSouth
Carolina, Georgia, and Louisiana, as those of uswho were on
maneuvers last spring can attest. We spentmuch time looking for our
dear friends the MedicineBluffs, Mission Ridge, and Feigel Point.
Alastheyweren't there. Many times there wasn't even a
GeronimoHill.

The maneuver area "down south" was flat and coveredby a dense
growth of pine trees. All you could see weretrees and occasional
clearings. Some battery commandersthought that the tops of these
pine trees would makeexcellent observation posts. However, on
putting thethought to the test, they found that the tops of other
pinetrees were all that they could see. All artillerymen knowthat
tops of trees don't make good battalion base points.Some other type
of terrestrial observer was needed. Theforward observer was the
obvious answer. But theobservers lacked experience as well as
texts; they didn't

always know how to go about their job; sometimes theblind were
observing for the blind.

This summer, maneuvers will again be held in much thesame areas,
and, whether we like it or not, we will useforward observers. All
too often an inexperienced juniorofficer will be sent forward with
but a vague idea of whathe is supposed to do and how he is to do
it. As the fieldmanuals still remain silent, this paper is written
in the hopethat it will help these battery forward observers.

Who is the battery forward observer? There are fourofficers
assigned by Tables of Organization to the gun orhowitzer battery:
The battery commander, thereconnaissance officer, the executive,
and the assistantexecutive. Which officer should be the forward
observer?

The executive should not. He is responsible for thetraining of
the firing battery and should remain with itwhile it is in action.
Depending on the situation, the otherthree officers are
available.

If the battery does not establish an observation post,the
battery commander may well act as forward observer.An example is a
battery in support of an advance guard.Here the infantry commander
and the principalobservation of the battery will be forward; the
batterycommander will certainly want to be up there with them.An
incident is recalled where a battery was attached to
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an advance guard as supporting artillery during a march
toassembly areas. The march began in darkness with thethought that
the assembly areas would be reached prior tocontact with the
opposing forces. As happens many times,the enemy did the
unexpected. He moved covering forcesout during the night, and
contact was gained shortly after

daybreak. The march group was caught in marchformation. The road
was only about thirty feet wide, nomore than a slit through a dense
pine forest. There were nobattery positions and no observation. The
batterycommander adopted the only possible solution; he placedtwo
guns in position, one on either side of the road. Thenhe went
forward to a point on the road where he could seethe infantry
action and conduct the fire of his two guns,using radio
communication. This he did amid muchconfusion but to the
satisfaction of the umpires. The enemywas pushed back. However, in
many situations the batterycommander will want to remain with his
battery tosupervise its general tactical functioning.

The normal duties of the reconnaissance officer are toorganize
the installations at the observation post, toconduct survey
operations, to observe and, in the absenceof the battery commander,
to conduct fire. However, theinstrument sergeant can take over the
duties of thereconnaissance officer, especially if the battery
commanderis at the observation post.

The assistant executive assists the executive and isresponsible
for transport. These duties do not require hisfull time. He is
normally available and will frequently actas forward observer.

The battery commander must decide who will act asforward
observer, basing his decision on the availability of

his officers. Whoever goes forward must be trained in theduties
he will perform in the forward area. Any batteryofficer may have to
act as battery commander,reconnaissance officer, or executive;
therefore, all shouldbe trained in these duties. Following the same
thought,since any officer may have to act as forward observer,
allbattery officers should be trained as such.

In addition to the normal training given any batteryofficer, the
forward observer needs instruction in:

Methods in use at the fire-direction center in handling
firemissions. The forward observer should know where his reports
goand what happens to them when they get there; this knowledgewill
make him a more efficient member of the fire-directionsystem.

The communication system. The forward observer shouldknow what
lines battalion and the batteries lay. He should knowwhat radio
sets constitute each net and where they are located; heshould know
their call signs, frequencies, and peculiarities. Thisknowledge
will help him if, for example, his set can't contact theset
designated for it to work with. Perhaps he can get contact bymoving
his set a short distance, or he may be able to relaymessages
through another set.

The procedure used in reporting targets. The forward
observershould know the proper procedure in reporting targets
andobserving fire; the use of proper procedure speeds transmission
ofmessages and gains accuracy.

What enlisted assistants does the forward observerneed? The
forward-observer party should consist of anoncommissioned officer
and two privates, withreplacements for the inevitable casualties of
battle andfatigue. The noncommissioned officer assistant will be
incharge of the party. He should be trained in scouting; he

should be able to read maps and air photos, plot points,estimate
distances, and send and receive visual signals; heshould be able to
act as a relief radio operator. He shouldobserve the area for
targets and should be able to conductfire, if necessary. A radio
operator is necessary for thebattery SCR-194 (walkie-talkie) radio
set assigned thedetail. One additional member is needed in the
party. Heshould be a trained visual signalman, to form a team
withthe noncommissioned officer; he should be trained in mapreading
and messenger duties; he should have a knack forkeeping
oriented.

Present Tables of Organization do not provide aforward-observer
party, although many artillerymen

believe that they should provide one just as they
providebattalion liaison details. Until Tables of
Organizationprovide a forward-observer party, the battery
commandermust decide whom he can best spare for this importantwork.
One possible selection is the instrument corporal, theradio
operator who rides on the detail truck (Rad 3), and abasic
private.

Communication is vital to the forward observer. Withoutit his
observations are valueless. Primary dependenceshould be placed on
wire communication; the details ofinstallation will have to be
decided upon in each situation.It will frequently be difficult and
sometimes impossible toestablish and maintain wire communication.
Lack of roads

or lack of defilade may prohibit the use of a wire
truck,especially if the country is very wooded or mountainous.
Inthe near future, issue of the new-type wire, the W-130, willhelp
to solve the problem. This wire is made especially foruse in
forward areas. It is very light (one half mile weighsabout
twenty-five pounds), so that the detail can carry asufficient
quantity for most situations. One mile of thiswire can be carried
on the standard (DR 4) drum, and withattachment for laying by hand
(Axle RL 27) the entireapparatus will weigh about eighty pounds.
Its transmissionrange, while less than that of ordinary field wire,
isadequate. Although the covering is somewhat thinner thanon the
heavy field wire, it is impervious to water. With itsthin cover,
the wire is less resistant to rough wear; but thisshould not be a
serious problem. With this wire, the task ofrunning the wire line
forward will be much simplified.However, there is still the problem
of maintaining wirebroken by shell fire and vehicles. There will be
occasionswhen the forward observer must rely on radio,supplemented
by visual communication and messengers.He will have one of the
three SCR-194 sets allotted to thebattery. But he should endeavor
to run wire forward, if it isat all possible.

To illustrate the duties of the forward observer, let
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us assume that the 1st Field Artillery Battalion (truck-drawn
light artillery) is in direct support of the 1st Infantry(see
sketch p. 462). The terrain is similar to the southernmaneuver
area. The battalion commander has spcified theuse of forward
observers. Captain "Battery C" designatedhis assistant executive,
Lieutenant "C," for this duty. The

well-trained party consists of the instrument corporal,
radiooperator 3, and a basic private. In addition to
thetransportation and communication equipment, Lieutenant"C"
decides to take the following:

Mounted map (or map substitute) covering the area in whichthe
detail is to work.

Plotting equipment, including: Scales, pins, protractor.Message
book.Air-Ground liaison code.Prearranged messages.Cold lunch and
water for each member of the detail.

Range tables for type materiel in use.Field glasses, compass,
side arms.

Intrenching tools.There will be times when the party will remain
out after

dark. The war goes on; and experience in 1918 proved that,though
the observers cannot see during darkness, they cangain information
by listening. When the enemy fired atnight, the battalion commander
had to depend on hisforward observers to tell him where the fire
was falling.Sometimes the firing was followed by an attack; in
oneinstance, at least, the attack was broken up by a barragelaid
down simply because the forward observer heard theattack coming. If
the detail is to remain out after dark, they

will need food and bedding. The battery commander mustsee that
these items are sent forward, as the detail will beunable to carry
them.

Before leaving the battery area, Lieutenant "C" wantscertain
information. This will normally come from thebattery commander and
should include the following:

Latest information on location of enemy and own front lines.

Zone of observation of his battery.

Description and location of the battalion base point and
allnumbered concentrations.

Lateral boundaries of supported unit.

Accurate location of all batteries of the battalion.

Plan of action of the force as a whole (attack, defense,
retire).

This information should be plotted on the forwardobserver's
map.

Lieutenant "C" is about ready to start forward. Before

starting, he devotes a few minutes to a study of the terrainand
his map (see sketch) to determine where he will go and

a defiladed route thereto. Since their arrival unobserved inthe
forward area is of vital importance, the forward-observer party
will, as a usual thing, walk. Our sketchshows a covered route along
the stream and a small rise inrear of the line of departure. Since
this rise is within thezone of observation of Battery C, Lieutenant
"C" wouldfollow the defiladed route along the stream and guide
hisdetail toward the hill. If and when the new bantam (Blitz-Buggy)
cars are issued to the batteries they will be ofassistance to the
party in some situations, as they can goplaces where the ordinary
truck cannot.

Quarter ton 44 bantam car with DR-5 drum mounted on RL-31 frame
attached. The DR-5 drum carries two miles of W-130. Five milescan
be carried.
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Let us walk forward with Lieutenant "C" and observehis actions
when he arrives in rear of the infantry lines.Undoubtedly he will
seek some officer of the infantrybattalion occupying that part of
the line, possibly theplatoon leader of the front-line platoon or
the companycommander of the left company. These officers have
been

in the area for some time, have reconnoitered it, and cangive
the forward observer valuable information that hegreatly needs.
Then, too, he will be wise to acquaint theseofficers with the fact
that he is to remain in the area; theywill no doubt be happy to
have his assistance and support.This is in keeping with the policy
of close cooperation andassociation between the artillery and the
infantry infurthering the general plan. This first contact should
be asbrief as practicable and not greatly delay establishment ofhis
observation. W-130 wire being laid by forward observer detail. The
DR-4

drum holds one mile, and the entire load weighs about
eightypounds.

Let us say Lieutenant "C" meets the left platoon leader.What
information will he seek from this infantryman? Hecertainly will
want to learn the present location of the lines;

the location he received before he left his battery may nothave
been accurate and the lines may have changed sincethey were
reported to the artillery. He will check hisplotted location on the
ground and make the necessarycorrections. This infantry officer, in
his reconnaissance ofthe area, has no doubt located places which
overlook theenemy position. This information will save Lieutenant
"C"time in selecting his own observation and may help him toavoid
positions already in use. The platoon leader mayhave located
certain targets, such as machine guns orsimilar weapons, which are
of vital interest to the forwardobserver. These and other
information of general interestwill be of great help.

Having obtained all information possible from theplatoon leader,
Lieutenant "C" gives him his generallocation, and explains the
support that the artillery canfurnish. Lieutenant "C" then proceeds
with hisreconnaissance and selects his observation. Having
decidedwhere he can best operate, he has the operator set up
theradio at once and establish contact with the battalion
fire-direction center or his battery, depending on thearrangements
previously made. As soon as contact is madeby radio, he reports his
location, using a prearrangedmessage. While awaiting this contact
and report Lieutenant"C" points out the zone of observation to the
instrumentcorporal, orients his map, and locates the base point
and

the various numbered concentrations on the ground.The forward
observer is now ready to start fulfilling hismission. He studies
the terrain, locates enemy installationsand targets given him by
the infantryman, locatesadditional ones by his own observation, and
reports thesepromptly. He is assisted in his observation by all
membersof his party, especially by the instrument corporal. It
islikely that radio may be silenced prior to the attack; in
thatcase he sends the reports back by an alternate means
ofcommunication, either visual or messenger. If wirecommunication
has been established either by his party or

by the battery, this means would of course be used. If
theterrain is such that a battery wire truck could lay wireforward,
definite arrangements would have to be madewith the battery signal
sergeant as to where the line is toterminate.

Lieutenant "C" selected the point (see sketch) where thesmall
stream joins the large stream. When the wire truckarrives at this
point it will be met by the basic, who willguide the truck to the
proper place. Often it will benecessary to pull the wire by hand
from the rendezvouspoint forward, because of lack of roads or the
need not tobreak defilade.

How long should Lieutenant "C" remain at his initiallocation?
Remember, the mission of the forward observeris to observe and to
adjust fire on targets. If he canobserve better by remaining at his
initial location, heremains; if he can observe better by following
closelybehind the advancing infantry, he follows. The point is.

Showing relative size of commercial spool of W-130,
ordinarytelephone, and DR-4 Drum. The spool holds one-half mile
and

weighs about 25 pounds.
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he goes where he can best fulfill his mission. In oursituation
Lieutenant "C" decides to remain at his initiallocation until hill
2 (see sketch) is taken, and then to moveforward.

How does the forward observer use what he sees? Thereare several
possible methods; four of the most commonly

used ones are discussed below.

METHOD 1TARGET REPORTED WITH RESPECT TO THEBASE POINT

To use this method the forward observer must be able tosee the
base point. Lieutenant "C" locates a target at thepoint marked X
(see sketch). He estimates the distance (inyards) that the base
point is right or left, over or short, ofthe target and
reports:

BASE POINT IS 400 RIGHT 100 OVER MACHINE GUNSWILL ADJUST.

By using this terminology Lieutenant "C" has told thebattalion
commander (or his battery commander) the

following: "400 yards left and 100 yards short of the basepoint
are enemy machine guns. I am in position to observethese guns and
can adjust any fire you desire to bring onthem. You can fire
whenever you are ready." The decisionwhether to fire on this target
is always made by thebattalion commander (who is the fire director
of thebattalion) or by the battery commander if fire direction
hasbeen decentralized. If the decision is to fire on the target,the
forward observer is so notified. In our situation, fire isconducted
by the fire-direction center.

The battalion commander's decision is to fire eightvolleys on
the target, using the entire battalion. The fire -direction center
sends the following message to Lieutenant

"C" by telephone or voice radio:CONCENTRATION 4 BATTALION WILL
FIRE BAKER

EIGHT VOLLEYS.

Battery B (Baker) fires. Lieutenant "C" senses theserounds and
reports

100 RIGHT 100 SHORT.

Battery B fires with corrections applied, and Lieutenant"C"
reports,

30 LEFT RANGE CORRECT FIRE FOR EFFECT.

The battalion fires, using the adjusted data of Battery B.The
fire is effective, so Lieutenant "C" reports,

MISSION ACCOMPLISHED.

METHOD 2TARGET REPORTED WITH RESPECT TO ANUMBERED
CONCENTRATION

The procedure using this method is the same as that usedin
Method 1, except that a previously designated point isused instead
of the base point. The point can be any visibleprominent terrain
feature in the area; road junctions,crossroads, hill tops, and road
bends are suitable; a targetpreviously fired on may also be used.
Battalion designatesthe concentrations, gives them numbers, and
sends them tothe battery commander, who gives them to the
forwardobserver before he leaves the battery area. In our
situation,

the points marked 1, 2, and 3 are numbered concentrations(see
sketch). The terminology used to designate targetswith respect to
numbered concentrations is the same as thatused in Method 1.

METHOD 3TARGET DESIGNATED BY COORDINATES

In this method of designating targets, the forwardobserver plots
the target on his map (usually byinspection), reads their
abbreviated coordinates, andreports them to the battalion or
battery, using some suchterminology as follows:

COORDINATES 3296 INFANTRY MORTARS WILLADJUST.

If an air photo is used, the target is reported by its
photocoordinates, using the arbitrary grid imposed on the photo;for
example,

AFFIRM MIKE 32 96.

The battalion or battery plots the target by itscoordinates,
gives the target a number for future reference,

and decides whether to fire on the target. If the decision isto
fire on the target, the forward observer is notified. Theprocedure
in reporting observations is the same as thatgiven in Method 1.

METHOD 4MARKING A POINT IN THE TARGET AREA

There will be many times when the forward observerwill be unable
to identify the base point, any numberedconcentration, or any other
point known to the battalion orbattery. This happened time and
again on the maneuverslast spring and will happen this summer. At
times theobserver will be able to see only a small clearing in
thetrees and will have to determine his own reference point.

He can do this in two ways: He can call on the battalion
(orbattery) to mark the base point or one of the
numberedconcentrations by firing a volley; or he can send data
forfire on a point which he himself has located. In the firstcase,
the battalion will designate a battery to fire on thepoint
requested and will notify the forward observer whatbattery is
firing and the ammunition it will use. In thesecond case, the
battalion will plot the point using the datasent and give the point
a number for future reference. Abattery will be designated to fire
and the forward observernotified as above.

In closing this brief article on the forward observer it
isdesired to emphasize one or two points. Prearranged terms

and phrases save time and should be used. However, do notallow
yourself to become ensnarled in them. In case you,as forward
observer, have forgotten whether you shouldsay can observe or will
adjust, for goodness' sake make upa phrase of your own that will
convey the thought. Theidea is to get the job done. Let me
emphasize that thisdiscussion is written not with the idea that it
is the onlymethod of using the forward observer, but simply as
astarting point. It is a method on which to build. Asexperience
dictates changes let changes be made. "There isnothing so constant
as change."
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21-cm. howitzerinterchangeable, on same carriage, with15-cm.
gun.

76-mm. guns M1933 (Bofors type)can beused as AAA.

122-mm. gun-howitzer.

Believed to be the 305-mm. "Obukov" howitzer.
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Artillery of the cavalrycorps is equipped with

114-mm. howitzers.

A recent article published in the "Krasnaya Zvezda"refers to the
progress, especially with respect to theartillery, made in recent
years by the Red Army nowengaging the Germans on the western
borders of Russia.

The number of infantry divisions has been multiplied byten, and
the number of effectives of each division, andespecially of its
artillery, has been increased from 13,000to 18,000 men.

The light artillery has been increased by 34%, themedium-caliber
artillery by 26%, the large-caliber artilleryby 85%, and and the AA
artillery by 169%. According tothe Russian periodical, the range of
the heavy artillery hasalso been increased 50 to 75%.

The number of tanks equipped with cannon, of armoredcars
provided with machine guns, of grenade throwers, andof airplanes
has also been increased.

A group of two batteries, each comprising three 76.2-mm. guns
M28, has been assigned to every infantryregiment as its
accompanying artillery. These guns, which

were originally designed for animal traction, are nowmotorized.
The tractors, which are also used in transportingthe gun crews,
have an armored compartment for thecommander and are equipped with
a machine gun. Theycan also be employed like armored cars in
reconnoiteringfor artillery in close combat.

Each infantry division comprises a field artilleryregiment
composed of 3 or 4 groups. Three of these groupsare armed with
76.2-mm. guns and light 122-mm. howitzers,

76-mm. gun. M1933.

The artillery laboratory of the Soviet tank school.45-mm. gun
mounted in Soviet Christie "BT" tank.

Indoor range for tank artillery.

The Dzerzhinsky Artillery Academy120 years old! The guns
shownare probably the 122-mm. gun-howitzer. Note muzzle brakes.
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while the fourth group, which does not exist in everyregiment,
has 107-mm. guns and 152-mm. howitzers.

The Putilov 76-2-mm. gun M62, which was used duringthe World War
(weight of projectile 6.58 kg., muzzlevelocity 588 m/s), has been
modernized. Its length hasbeen increased from 30 to 50 calibers and
its range from

8,750 to 13,000 meters.The Krupp 122-mm. M09 and Schneider M10
howitzers

(range, 7,500 meters) have been replaced by the 120-mm.howitzer
M10/30, having a maximum range of 9,500meters.

Each cavalry corps is armed with a 114-mm. howitzer,whose
principal characteristics are as follows: weight ofprojectile, 15.9
kg.; range, 7,500 meters, weight of piece,1,380 kg.

The mountain artillery is armed with the Schneider76.2-mm. gun
M09. Its principal characteristics are asfollows: weight of
projectile, 6.4 kg.; range, 7,100 meters;weight of piece in
battery, 625 kg.

The corps artillery consists of the 107-mm. gun M10/30and the
152-mm. howitzer M09. Both guns, which are ofFrench origin
(Schneider-Creuzot), have been modernized:

the barrel of the 107-mm. gun has been lengthened and itsrange
has been increased from 8,700 to 12,000 meters.

The heavy artillery comprises, in addition to the gunsused
during the World War, a new 150-mm. gun, a 210-mm. gun, and
210-mm., 280-mm., and 305-mm.howitzers. These cannon are
transported on caterpillar

tractors.The railway artillery comprises 305-mm. and 406.4-

mm. howitzers.TheAA artillery comprises 40-mm. Vickers guns of
two

models, 76-mm. gun M28, 76-mm. gun M33, and"Leningrad" 105-mm.
gun M34.

While the 76-mm. gun M28 has a horizontal range of11,000 meters
and a vertical range of 7,000 meters, the 76-mm. M33 gun has a
horizontal range of 14,500 meters anda vertical range of 9,500
meters.

The "Leningrad" 105-mm. gun M34 fires a projectileweighing 15
kg. and has a horizontal range of 18,000meters and a vertical range
of 13,000 meters.

The Rosenberg and Maklen 37-mm. antitank cannon,which were
employed during the World War, have beenreplaced by a modern gun of
the same caliber.

ENGRAVED CARDS

Engraved visiting cards or other social cards and announcements
may be ordered from THE FIELDARTILLERY JOURNAL. Quality work at
attractive low prices. Send for price list and card showing
differentstyles of lettering. We suggest that you leave your copper
plates on file here. When you need more cards, writeor wire the
JOURNAL.

MAY AND JUNE ISSUES, FIELD ARTILLERY JOURNAL

We still have a limited supply of the May and June,1941, issues
of the JOURNAL. Prices, 25 cents per copy tosubscribers, 35 cents
to nonsubscribers. These issues werepacked with value; for the
benefit of those "who came inlate," here are the tables of
contents:

May:Antitank Defense, by Maj. Wedemeyer; Ft. Bragg Replacement
Center, by Lt. Col. Parker; Centralized

Training, by Lt. Col. Delahaye, British Army; FireDirection
(F.A. School text); Value of Artillery in ModernWarGerman
translation; Service in Panama, by Lt.Raymond; Wh
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