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VOLUME XXV JULY-AUGUST, 1935 NUMBER 4

THE LIAISON PROBLEMBY MAJOR JOHN S. WOOD, Field Artillery

INCE the war the floods of ink loosed in the discussion
ofinfantry-artillery liaison seem to have carried no one to a
definiteand satisfactory solution; but they have served to
emphasize the

difficulty and the importance of co-operation between the two
arms and

the need for thorough understanding between their officers. Of
primaryimportance in this co-operation is the problem of close
support in theattack. Hence a study of recent foreign thought on
the subject may be ofinterest and benefit to both artillerymen and
infantrymen of our Army.

S

THE FRENCH VIEW

In theRevue d'Artillerie for August, 1934, Colonel Buchalet
ofthe French Artillery discusses the application of fire on
demand

from infantry or from forward artillery observation posts.
Heconsiders that conditions of observation are similar in both
cases(danger from machine gun and artillery fire, lack of
preciseobserving instruments.* difficulty of communication
withbatteries) and that both must use very simple methods of
handlingfire. He rightly likens the situation of these observers to
that of airobservers, with the added disadvantage of inability to
see theterrain as a whole. Like the air observer, the forward
observermust be the eye of the artillery, transmitting to the guns
all that hesees. He indicates the nature of the target, the
location of itscenter, and its front and depth when possible. He
may alsoindicate the urgency of fire; the possibility of
observation; and, ifhe happens to be the commander of the firing
unit, the number ofrounds. This is allthe choice of means to carry
out the missionmust be left to those in charge of the guns. In
fact, in any welltrained unit, the indication of certain missions
calls for certainknown reactions which have only to be applied with
discernment

*Periscopic aiming circles are suggested as equipment for these
observers by aGerman commentator in theMilitr-Wochenblatt, March
11, 1935.
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and decision by those in rear. Hence these indications can be
madein very simple termsthe simpler the better, in view of
theprecarious communications of the forward observers
(visualsignalling or radio telegraph most often).* The voluminous
codes ofthe regulations must be shortened and simplified.

Colonel Buchalet sees no practical way of reporting targets
otherthan by rectangular coordinates. He assumes that the observer
willhave a map and be able to locate himself on it, tying in the
targetswith this location by means of polar coordinates in the
usual artilleryfashion. He recommends a small range finder
sufficiently accurate

for ranges of 2 to 3 kilometers as part of the observer's
equipment.With this, the errors in location would not be greater
than those ofthe map, i. e., 1/1,000 of the scale or 50 meters for
the 1/50,000 map.

For his study of artillery support on demand from front
lineinfantry, the author considers the case of contact during the
approachmarch and that of the advance after gaining the initial
objectives.

In the first case, an infantry regiment is moving forward on a
widefront, say 1,500 meters per battalion. It suddenly finds itself
under

distant machine gun fire sufficiently heavy to cause
considerable lossesand to stop the advance. Its 37's and mortars go
into action and itsobservers search the distant crests for signs of
the enemy. Within theregimental zone of advance the supporting
artillery, one groupe of 3batteries, is moving forward by bounds.
Two batteries are in positionand the third is hastening to join
them. Thegroupe observation post hasbeen selected; and the groupe
commander proceeds there, leaving hisliaison officer with the
infantry colonel. The infantry battalion

commanders have as liaison agent an artillery
non-commissionedofficer with one mounted messenger (motorcycle or
horse).

In order to obtain artillery support in this situation, the
infantrybattalion commander must first locate the objectives. For
this hehas his map and the observation section of his machine
guncompany with its instruments. He must then get the
informationback to the batteries. He is in communication with his
regimentalcommand post by radio, runner, and perhaps visual

*Two radio telegraph-telephone sets are soon to be issued to
each French artillerygroupe of three batteries.

294


	
7/31/2019 Field Artillery Journal - Jul 1935

8/102

THE LIAISON PROBLEM

signalling; while his only direct communication with the
artillery isby messenger. The call for fire is therefore sent
through theregimental commander by radio; for example: "Request
fire onenemy machine guns at 75-25." The liaison officer then
passes thecall on to the artillery by messenger, or perhaps by
telephone. Azone fire is prepared from the map and the artillery
groupeobservation post is notified to observe if possible. About
all that canbe expected from observation at this time will be
control of the zonefired on. Such fire will at best be delivered
after a delay of not lessthan 30 minutes and will entail errors of
200 to 300 metersa point

to be remembered well by the infantry.After the first phase of
the attack, which in the French conception

is made by time table, further artillery support must, in the
author'sopinion, consist of zone fire: concentrations of fixed
durationimmediately ahead of the infantry or box barrages around
advancingtanks. The most important information to be supplied the
artillery atthis stage is the exact location of its own front line
infantryadifficult task for the lone artillery non-commissioned
officer with the

infantry battalion. Calls for fire will be less difficultsimply
thedesignation by letter of concentrations fixed in advance.

Colonel Buchalet concludes that the basis of all liaison is
themap, no matter what the situation; and he recommends
muchattention to its study by non-commissioned officers as well
asofficers of both arms. He makes the usual recommendation
forcombined exercises by infantry and artillery battalion
commandersand staffs.

THE GERMAN COMMENT

TheMilitr-Wochenblattof March 11, 1935, gives a detailed
reviewand discussion of Colonel Buchalet's article. After
recommending itsstudy by German infantry officers as well as by
those of the artillery,the reviewer remarks, "It is interesting to
note that no satisfactorysolution of this problem in the attack has
been obtained by the French inspite of their self-acknowledged
pre-eminence as masters of themethodical advance and as artists in
the organization of fire."

In discussing the French conception of supporting fire duringthe
meeting engagement, the author says, "In our doctrine,requests for
fire support at this stage will not have to pass through
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such channels. Premature deployment of the mass of the artillery
inthe approach march may result in lack of support in the real
fightlater on. We consider that proper use of air and
groundreconnaissance will give the necessary information as to
thelocations of main defensive organizations against which our
artillerymust be deployed in mass. Furthermore, with carefully
trained troopleaders of infantry and artillery, I do not foresee as
many difficultiesas Colonel Buchalet predicts."

He continues, "In this age of radio communication
therenunciation of observed fire must be very exceptional. * * *
The

use of unobserved fire entails the covering of large areas,
butColonel Buchalet, unfortunately, does not tell us how to
accomplishsuch a distribution of fire."

"In every line of the article," he remarks, "there speaks the
warexperience of the French artilleryman who has personally seen
somany carefully prepared offensives with reinforced artillery
supportcome to grief in the deep nets of the German defenses. In
view of histactical doctrines, it is not surprising that the
Frenchman finds no

remedy except in a series of lesser attacks on such fronts and
to suchdepths only as the artillery can cover and support
effectively.Without artillery or tank support the attackthe fire
whichadvances, as the French see itcannot progress."

The reviewer notes with satisfaction that the difficulties of
liaisonappear as great to the French as to the Germans, "if not
more so." Incomparing the French artillery doctrine with that of
the Germancombat regulations, he emphasizes the fact that the
French pay

particular respect to the fire power of heavy infantry weapons.
"Fromthis fact arises their methodical treatment of the attack.
However, theyhave arrived at no satisfactory solution of the
artillery support problemafter the advance beyond the first
objectives. They seem sure that theadvance can continue according
to their preconceived fire plans. Butto accept this as a principle
appears dangerous, for it can hardlyfail to paralyze the initiative
of subordinate commanders andprevent the rapid exploitation of a
lucky break (Zufallscrfolge). In

future wars when the devastating fire of machine guns must
bemastered in zones beyond the definitely located fieldworks of
theenemy, unforeseen situations will arise which, under the
prompt
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handling of resolute front line commanders, may lead to a great
success.Under such conditions, only that artillery which has been
given free reinand which, without awaiting further orders, will
come promptly to theaid of the man who advances with the observed
fire of its guns can besaid to have established real liaison with
its infantry."

THE BELGIAN VIEW

TheBulletin Belge des Sciences Militaires devotes a portion of
itsApril number this year to a study of liaison by
Lieutenant-GeneralGrade. This officer considers the problem mainly
in its relation to

training.He begins by emphasizing the need for a well defined
idea of

maneuver in each tactical situation which serves as a basis for
theliaison exercise. The commander of each echelon, while keeping
to themain lines of his mission, must always be ready to stage a
maneuver inaid of his elements whose advance has been halted. This
maneuver maybe made by infantry action alone or with the aid of
supporting artillery.The author agrees with the Belgian combat
regulations that, in

principle, the right to bring artillery fire into action during
an attackcannot be delegated to echelons lower than the infantry
regiment. Frontline battalion commanders have an artillery
non-commissioned officerwith them as liaison agent, but they must
address their demands for fireto their colonel, who then makes the
necessary arrangements directlywith the commander of the supporting
artillery.

The infantry must locate the objective, indicate its position
ona map or sketch together with the position of its own front
line

elements, and then bring it to the attention of the artillery.
Precisemap locations of targets can hardly be expected from
infantryplatoon or company commanders under fire in the front
lines.Even approximate map locations of their own positions will
bedifficult. They must be trained, therefore, to give clear
indicationsof the objectives on the terrain itself for
identification by moredistant observers, in particular by their
battalion commander. Aform similar to our field message blank is
suggested fortransmitting such information. The form requires a
sketchshowing the sender's position, the location of his front
line, andthe polar coordinates of objectives.

297


	
7/31/2019 Field Artillery Journal - Jul 1935

11/102

THE FIELD ARTILLERY JOURNAL

MessageAdvance stopped by infantry

weapons as shown.SMy positionXMachine gunsXXInfantry cannon

........Our front line(Signature)

The sender's station is

indicated by rectangularcoordinates and angularmeasurements to
objectives aremade from the north or preferablyfrom the line to a
knownreference point.

The battalion commander isresponsible for transforming the

information for use by the artillery. In this he has the
assistance of hisartillery liaison agent. In such a situation the
battalion commander mustdecide whether or not artillery fire is
needed in his maneuver against theenemy. Undoubtedly, an
ineffectual attempt with the means at hand willreact unfavorably on
the fighting power of his battalion. On the otherhand, a call for
artillery intervention means delay under fire for aconsiderable
period.

Unit .............................................Date
.............................................Time
............................................

The errors in location of enemy weapons may be as great as
150

yards, and not all the dangerous ones will be located in any
case. Underthese conditions, unobserved supporting fire must cover
excessivezones, in view of the limited ammunition at hand and the
need forprompt exploitation by the infantry. Observed fire must be
the rule, andthe time required for establishing proper observation
must be allowed.

When the battalion commander deems artillery supportnecessary,
he must request it from his regimental commander.This done, he sees
that the objective is identified by the artilleryliaison agent. The
latter transmits the necessary information to theartillery observer
who is covering the sector. At times, in flat orwooded country, the
observer may be compelled to go to theposition of the front line
company commander to see his target.
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The colonel arranges his maneuver after consulting thesupporting
artillery commander. He then informs the battalioncommander of the
time of opening fire and of its duration. In thisconnection,
General Grade emphasizes the importance of signallingto the front
line the exact moment when a concentration iscompleted. He believes
that it can be done best by an increasedcadence of fire followed by
a brusque cessation of all pieces at thesame instant. Smoke or high
bursting shell in the final volley may beuseful. He also emphasizes
to the infantry the difficulty of cancellingcalls for fire once the
arrangements are made.

General Grade concludes that the grave inconveniences
resultingfrom the slowness and difficulty of infantry-artillery
liaison have led tothe system of preconceived concentrations on
suspected localities,lifting by schedule or by infantry signal. He
realizes the imperfectionsof this method but, like Colonel
Buchalet, he finds no better solution.

In his annex on fire and observation, the author cites
theregulation requirement for rapid mass concentrations of 100 to
150rounds of 75mm per hectare (10,000 square meters) of not more
than

5 minutes duration. Since a groupe of 3 batteries can cover
onlyabout 5 hectares at one time and since the defensive zone to
beneutralized may often be much greater (200 to 400 meters wide
and150 to 300 meters deep), the offensive maneuver must either
bemade in two or more phases or aid must be obtained from
theartillery in general support. This again requires time.

Observation in the Belgian artillery is organized like that of
theFrench, with one advanced post for each supporting groupe or

groupment. In general, all three batteries are handled from this
postwhich moves forward by bounds as the attack progresses.
GeneralGrade emphasizes the necessity for additional advanced
observation,either one post per front line battalion or one per
company. In the firstcase, the observer remains with the infantry
battalion commander unlesssent out to one of the front line
companies for closer observation.General Grade prefers this because
he sees a chance of added confusionwith additional observers and
additional telephone lines deployed in

the fire-swept forward zones of action. The forward observer
willlocate himself on the map and make his position known
bytelephone to his groupment commander through the liaison
detachment
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at the infantry regimental command post. In designating a target
hereports as follows:

Nature of targetFront covered (in mils)Distance from OPDistance
of own troops from targetAxis of observation (OT line)

The center of impact of each salvo or volley and the nature of
thesheaf are reported as in our service, deviations being given in
milsfrom the OT line.

For an example of zone fire conducted according to this method,
theauthor imagines a supporting groupment of 2 groupes, each
groupebeing assigned half the zone to be attacked by a single
groupmentconcentration. Each battery of the first groupe fires
three rounds ofrapid fire, ten seconds interval being allowed
between batteries. Theobserver then reports his sensings for each
battery. The time requiredfor firing is 35 seconds and for the
observer's report 45 seconds. Thesecond groupe then fires and
receives the observer's sensings, giving

170 seconds for the groupment adjustment. General Grade
estimatesthat the remaining preparations will take 2 or 3 minutes
and that a 3-minute concentration will be fired (zone of 6
hectares). The totalelapsed time will be about ten minutesa minimum
under perfectconditions of observation and communication. In any
case, there mustbe no delay in the fire for effect which must not
last more than fiveminutes. No estimate is given of the total time
between the first demandfor fire and its execution.

COMMENTS

1. The limited liaison personnel and equipment in the Frenchand
Belgian artilleries result from their basic conception of theattack
rather than from lack of funds. There is no lack ofappreciation in
the French army of the importance of forwardobservation. Only one
paragraph of the French combat regulationsfor artillery is
emphasized in italics. It consists of one sentence:"Observation is
of supreme value in the artillery, and every

possible effort must be made to obtain it."Nor is there any lack
ofconviction that close support of the infantry is needed. It is
theirmanner of supplying such support that differs from ours
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and from that of the Germans. They consider the matter offorward
observation and communication only a minor, thoughextremely
important, feature of the entire problem of concertedthought and
action between infantry and artillery. The Frenchattack after
initial contact with organized defenses is a corpsoperation,
controlled and carefully timed. Reliance is placed onmaps and map
data because excellent maps of the whole area ofpossible conflict
are available. Single observation posts forgroups of batteries are
used because the concentrations of fire onenemy zones aregroupe
rather than battery affairs.

2. Even with this understanding of the French conceptions, it
islikely that most of us will agree largely with the German
criticism ofColonel Buchalet's article. To people of our
temperament, their closecontrol of maneuver appears too confining
and restrictive ofinitiative. We rely more on the happy chance and
the resolute actionof subordinate commanders, and our organization
of liaison naturallyconforms to this idea. I am convinced that it
is the only system forus, that our present liaison detachments are
none too large, and that

we are right in giving them as complete an equipment as possible
forcommunication and observation. In this connection, the
suggestionsas to periscopic aiming circles and small portable
range-finders are ofinterest. Of interest, also, is an article on
the close support of infantry byColonel Ricard in theRevue
d'Artillerie for February, 1935, in which hesuggests small,
cross-country, armored vehicles for the transport offront line
artillery observers and their radio equipmentin my opinion,an
essential development for our artillery.

3. The similarity between the situation of front line
artilleryobservers and that of air observers, as emphasized by
Colonel Buchalet,is worthy of note. Not only should all our
artillery officers be trained asair observers, but the general
procedure should be the same for bothfront line and air
observation. The front line observer will, in manycases, be
ignorant of his own position as well as that of the batteries.
Atsuch times, use of a procedure similar to the air control
described inSection XX of TR 430-85 will often be the means of
rapidly bringing

fire to the support of the infantry. The installation of
directingbatteries within battalions, directing battalions within
groupments,and a judicious selection of base points well within the
enemy

301


	
7/31/2019 Field Artillery Journal - Jul 1935

15/102

THE FIELD ARTILLERY JOURNAL

lines will facilitate effective and rapid support. One or two
volleyson the base point or other known target will give the
observer hiscenter of impact with respect to the new target,
deviations and rangeerrors both being estimated in yards.

There is no reason why all infantry company officers, as well
asartillery observers, should not be able to call for and adjust
fire by thismethod. The technique of fire and its tactical
application to the targetare left to those in rearthe observer
merely tells what the target is,gives its front and depth in yards
if possible, and then reports the centerof impact of the salvos or
volleys fired in response to his call.

I agree with Colonel Buchalet that communication between the
frontlines and the guns will be by radio or visual signalling most
of the time,as the operation of telephones in this zone is a
precarious affair.Therefore a very simple but comprehensive control
code should beprovided. The air-fire control code of TR 162-5 is
entirely toovoluminous. A front line-fire control code which has
been foundeffective in practice problems is as follows (the letters
are givensomewhat in the order of their use):

Ttarget Numerals from 0 to 9OTlast target fired on SHsheaf

Bbase point WwideEenemy Nnarrow

OFLour front lines AairINinfantry GgrazeMGmachine guns
OoverTKtanks SshortARartillery OKcorrectCVcavalry Vverify or
repeat

Ffront VBverify base pointZzone (2 salvos200 yds. apart)

CAcan adjust VTrepeat fire on targetRright CFcease firingLleft
Hfire high bursts

Such a code lends itself to rapid transmission of simple
messagesby any means of communication. With a very few additional
signals,it could be adapted for air-fire control. A type problem
for onebattery under this procedure is as follows:
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Narrative Message BC's Commands Remarks

Infantry is stopped by

machine gun fire.Approximate location is

pointed out to artilleryobserver. He reports andcalls for fire
on base

point giving position ofown front lines withrespect to
target.

TEMG F 100 Z

200 OFL 800 S VB

Observer has not

identified base pointand does not knowlocation of batteryfiring
nor his ownexact position. BnCommander assigns

battery to target.

Narrative Message BC's Commands Remarks

Battery is laid on

base point.

BD, Si 305, Shell FL

BR AMC 3600B. C. fires and

commands:Fire

3800 2d verifying salvo.Observer gets line offire and senses
onthis salvo.

2d salvo, fired 10seconds after first.

Fire

Observer senses. 200 L 400 O

BC makescorrections and fires. R 55, BR 3400

8.3

200=53

Observer senses. 35 L 200 O

BC makes correctionand fires. R 10, 3200

35/3.4=10

Observer senses. S Sheaf anddeflection correct.

BC goes to fire foreffect.

B, 2 rounds, zone3250 - 3450

Fire to continue forfive minutes, rate asrapid as possible

or

Battalion

concentration for 2 or3 minutes.

With our organization for liaison and a procedure of this sort,
weshould be able to provide effective artillery support
withconsiderably less delay than the half-hour or more needed under
theFrench or Belgian systems.
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ORGANIZATION, ARMAMENT, AMMUNITION

AND AMMUNITION EXPENDITURE OF THE

GERMAN FIELD ARTILLERY DURING THE

WORLD WARBY LIEUT. GEN. VAN ALFRED MUTHER, Retired

During the war Chief of the Field Artillery section and director
of the Department of troops of the

Royal Prussian War Ministry

Translation by Captain Arnold W. Shutter, Field Artillery,
National Guard Bureau

(Continued from the May-June issue)

IV

AMMUNITION OF THE GERMAN FIELD ARTILLERY

1. THE AMMUNITION SITUATION AT THE BEGINNING OF THE WAR

T the outbreak of the war, the German Field Artillery
wasequipped with an all-purpose ammunition, such as had beenordered
by the various armies of the larger powers in peace

times, but which had not yet come into universal use. This
wasavailable for both field guns and light howitzers. Both
projectilescould be used either as shell or as shrapnel. Each type
of weapon

therefore carried with it only one type of ammunition,
whichafforded any desired type of effect. This ammunition was
inconsonance with the latest specifications and presented the
besttype of ammunition for the light artillery in accordance with
theopinions in vogue at that time, since it afforded an adequate
effect,while presenting the simplest possible handling in practical
use andappreciably simplified the question of supply. It
necessitatedbringing up only one type of ammunition for each type
of gun,

since it was possible to use the projectile against infantry
andsimilar targets, or as shell against artillery and covered
positions.The previous necessity of having two types of ammunition
carriersfor the double purpose of providing both shell and shrapnel
was nolonger necessary. The ammunition of the German light
artillery wassuperior to that of the other countries, since they
only dealt with highexplosive projectiles while the hostile
artillery was provided withboth shrapnel and shell. As a matter of
fact, the all-purpose projectile

for both types of weapon answered all requirements in warfare
ofmovement, both in its shell and shrapnel effect, according to
theuniversally expressed opinion of the troop and artillery
commanders.

A
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Since, at the outbreak of the war the matter of providing the
fieldgun 96 n/A with the all-purpose projectile was not a
completelyaccomplished fact, as there were available in war
reserve, in additionto the all-purpose projectile, also shrapnel 96
and shell 96. In thecase of the field howitzer 98/09, the
all-purpose projectile projecthad already been pushed to
completion.

2. THE DEVELOPMENT OF AMMUNITION DURING THE WAR.
PROJECTILES.

In spite of the simplicity of ammunition supply and the high
pointto which the construction of projectiles had been developed
with

which the light artillery was provided in peace times,
conditionsdeveloping shortly after the beginning of the war made it
necessaryto abandon this ammunition equipment and to introduce
newprojectiles. The circumstances under which these far
reachingchanges were forced into the realms of ammunition may
beconsidered under three main headings:

(a) Covering the extraordinarily large demands of the troops
formunitions and equipment, the total of which brought into
question

the capacity of Germany's private industries for mass
productionammunition.(b) Influence of the supply of raw materials.
The export material

which could be depended on in peace time for preparation
ofprojectiles was growing constantly more restricted, so that
substitutematerial had to be drawn upon for the manufacture of
projectiles,which in turn made mandatory a thoroughgoing revision
of factoryprocedure.

(c) Heightening of the effective radius of projectiles which
wereforced by the requirements and changing conditions of the
war.These three requirements, which did not complement each
other,

but rather stood out in sharp opposition one to the other in
increasingdegree as the war went on, presented the High Command and
thematerial industries with an exceptionally difficult problem
whichhad to be solved in a short space of time by adequate
constructionwith the means at hand, if the prosecution of the war
was not to falldown because of a lack of ammunition.

The consideration under groups (a) and (b) which led to
theremodeling of approved types of ammunition cannot be dealt
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with in detail in this place. It was, however, clearly indicated
that the"auxiliary ammunition" (gun shell 14, and howitzer shell
14) already

under construction in peace times, would have to be prepared
duringthe war in order to cover the enormous ammunition
expenditure.

With respect to increasing the effective radius of projectiles
(c)the observation is in order that the shrapnel had given a
goodaccount of itself during the warfare of movement, but that with
theinitiation of position warfare, the shell had come more into
theforeground. The demand for a greater effective radius for
individualrounds of the shell could not be fulfilled by
reconstructing the

individual all-purpose projectile. It was therefore necessary to
drop themanufacture of the all-purpose projectiles and to revert to
theconstruction of separate projectiles. This expedient was further
forcedby the circumstance that the complicated fuze of the
all-purposeprojectile could only be turned out in the governmental
munitionslaboratories. Thus it could not be produced in sufficient
quantities andthere was the further necessity of making out with
limited metal.

In the case of the field gun we fell back directly on the field
shell

96 and in the case of the howitzer on a highly efficient
projectile,already tried out in peace times, which went under the
designation ofthe "long field howitzer shell." By increasing the
bursting charge(from 1.37 kg. to 2.00 kg. in the howitzer shell 05)
an excellenteffective radius was obtained. Cutting out the all
purpose projectilefor the howitzer made necessary the new
construction andintroduction of a shrapnel, the "howitzer shrapnel
16." For the gunthe "field shrapnel 96" was re-adopted.

The increased production of the field shell 96 could only
beregarded as an emergency measure as its limited bursting charge
(0.190kg.) was incapable of fulfilling the demands for a shell with
a largereffective radius. Along with the introduction of the gun
shell 15, turnedout principally for feasibility of construction,
there came into being the"long field gun shell" (lange Feld
Kanonengranate, lg. F.K. Gr.) with abursting charge of 0.900 kg.
Both of these "long projectiles" werefitted with a bore-safety,
double-action (in the case of the howitzer,

triple-action) fuze, respectively designated as Az, Az m.V., and
Bz*,* Az.Aufschlagznderpercussion fuze.

Az.m.V.Aufschlagznder mit Verzgerungpercussion fuze, delayed
action.Bz.Brenzndertime fuze.
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with a detonator safety device, and became, because of their
highefficiency, the chief projectiles of the field artillery.

The long field gun shell, when fired at the longer ranges,
developed anunstable flight, producing shorts, particularly when
propelled througholder and worn out tubes and in the presence of a
head wind.

This maladjustment, which had its source chiefly in
theintroduction of inferior rotating bands (substitute metal
instead ofcopper) could be overcome only by shortening the
projectile. Theabbreviated form came into production under the
designation of gunshell 16 (K.Gr. 16). The projectile had a
bursting charge of 0.700 kg.

but was still regarded as an efficient shell.The other
requirement, raised as a result of war time demands:

namely, increased range, could be achieved only to a limited
extent,by increasing the initial velocity. This question could be
solved onlyin proportion as the projectile could be shaped to give
it less windresistance than its predecessor had. In February of
1917 themanufacturers were successful in producing a model for a
long rangeprojectile for the war guns of the field artillery which
attained good

results under test, for the field gun 16, the light field
howitzer 16,and the light field howitzer Krupp, which came out
under the captionof "C" projectile. This projectile was
characterized by a slender pointand a boat-tailed base. It carried
a bursting charge of from 0.550 kg.to 1.500 kg.

The following enumeration illustrates the progressive increase
ofeffective radius introduced during the war:

Field gun 96 n.A. and Field gun 16.Weight of bursting

charge in kilograms

F. Gr. 96 (field shell 96) 0.190F.K.G. 11 (field gun shell 11)
0.250K. Gr. 14 (gun shell 14 0.180K. Gr. 15 (gun shell 15) 0.380lg.
F.K. Gr. (long field gun shell) 0.900K. Gr. 16 (gun shell 16)
0.700

("C" projectile)* 0.550

* For use only with the field gun 16 and the light field
howitzer Krupp.
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Light field howitzer 98/09, light field howitzer 16, and light
fieldhowitzer Krupp.

Weight of burstingcharge in kilograms

F.H.G. 05 (field howitzer shell 05) 1.370H. Gr. 14 (howitzer
shell 14) 0.300H. Gr. 15 (howitzer shell 15) 1.400lg. F.H. Gr.
(long field howitzer shell) 2.000("C" projectile)* 1.500

The increase of effective radius for shell by the introduction
of

chemicals in place of a bursting charge will not be enlarged
upon hereas it falls outside the scope of our present study. It was
a road that hadto be traveled during the course of the war, as the
project of increasingthe effective radius of high explosive
projectiles had reached the limitsof its possibilities, and by this
means, still greater success was not tobe achieved. During the
course of the war gas proved itself to be aneffective weapon. By
the termination of the war the standard ofconstruction for gas
projectiles was technically developed to a high

degree and a definite conclusion had been attained.In the realm
of special projectiles it had been found necessary to

introduce armor-piercing projectiles for anti-tank defense;
tracerammunition for special missions in night firing as well as
case shotfor purposes of close defense.

FUZES

Much more difficult than the development of projectiles for
thefield artillery was the problem of preparing, during the war,
for the

mass production of fuzes, not only in the matter of their
construction,but in making alterations, and setting up new
installations in order tofit them into war's constantly changing
demands.

The considerations which influenced the development of the
fuzemanufacturing industry and the preparation of fuzes were the
sameas in the case of the projectiles.

(a) Questions of manufacture and raw material.The private
industries which were drafted into the manufacturing

of fuzes during the war were not in a position to produce
fuzeswhich presented a complicated structure as they lacked the

* For use only with the field gun 16 and the light field
howitzer Krupp.
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special machinery and experience necessary for their
fabrication.There were introduced, therefore, along side the
standard fuzes ofthe field artillery, simple, easily manufactured,
bore-safetypercussion fuzes, the so-called auxilliary fuzes, the
details of whichhad been worked out in peace times. Gradually the
all-purpose fuzes(K.Z. 11 and H.Z. 05)* along with the all-purpose
projectiles weregiven up and a simpler fuze construction undertaken
in which theshrapnel time fuze effect was discontinued and only a
time shell fuzeeffect was possible.

Field artillery fuzes were made principally from aluminum
and,

in the case of the howitzers, from brass. Thereafter brass
wasreplaced by zinc. Even though it presented no proper substitute
forthe highly useful brass in the manufacture of fuzes,
nevertheless itmay be regarded as adequate for this purpose because
of itsexceptional maleability. Later on, zinc or electron was
likewise usedto replace aluminum. Finally even these metals had to
be declared onthe proscribed list on account of the lack of raw
materials and irontook its place. This brought about a materially
backward step in the

administration of the fuze factories because the working of iron
is by itsnature inseparable from great inherent difficulties.
Drillings for the fuzebases could not be made except by the
installation of new machinery. Inaddition they still had to be
equipped with a brass lining in order toavoid disturbing the
primers by direct contact with the iron.

In spite of these terrific difficulties in the planning,
preparationand working up of the raw materials on which the
production offuzes depended, all of which made necessary a
thoroughgoing

reorganization of the facilities, the German fuze industry
succeededin a relatively short time in delivering at the front
practicable fuzesin suitable number to meet the needs of mass
production.

(b) Increased Effectiveness. Percussion Fuzes.With the
initiation of position warfare, percussion shell

assumed the significantly important position that had
beenvacated by shrapnel, although the latter had rendered
yeomanservice during the warfare of movement. The troops were
demanding

more efficient shells with percussion fuzes. Along with other*
Gun fuze 11 and howitzer fuze 05.
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peculiarities of position warfare, the dissatisfaction with
shrapnelwas enhanced by the fact that the fuze ring for time fuzes
wasgetting worse all the time because of mass production and lack
ofraw material, which in turn caused an increasing dispersion in
timefire. Moreover the poor storage facilities necessitated by the
war, thedestructive influence of climatic conditions, as well as
the enforcedskimping of the time trains, made a successful time
fire problemalmost impossible and contributed to this disfavor.
There was theadded fact that the private industries were far from
being in aposition to cover the mass demands for time fuzes. The
need for

fuzes, therefore, could only be met if industry supplied a
basicallysimple percussion fuze, capable of being rapidly
produced.

The development of percussion fuzes during the war may bedivided
into three periods:

1st period (1914-1915)mass production of auxilliary fuzes(K.Z.
14 and H.Z. 14).

2nd period (1916)construction of bore safety and
percussionsafety fuzes with mechanical safety devices (K.Z. 16 and
H.Z. 16).

3rd period(1917)construction of super sensitive fuzes.FIRST
PERIOD

The models for these auxilliary fuzes for the field artillery
hadalready been set up in peace time, so that quantity production
couldbe started at once on the outbreak of war. They were simple,
bore-safety percussion fuzes and easily produced even by factories
thatwere without experience in the field of fuze manufacture. The
safety

element lay in the stable powder grains themselves, which were
ingeneral use in the German Army. In peace, these had proven
entirelysatisfactory. Their usefulness had been proved in rather
long storagetests under the most unfavorable conditions. In war,
this type ofsafety device gave a poor account of itself. In
consequence of anunavoidable thinning of the time train and a lack
of protection forthe powder grains, these deteriorated very rapidly
due to thepenetration of moisture. Duds, bursts in the tube and
prematurebursts were the result. The remedy was found in new
constructionperfected during the war which equipped the fuzes with
mechanicalbore and detonator safety devices.
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The first part of the development of fuzes during the
warpresents itself as a war time emergency measure, to offset
theterrific lack in the quantity of ammunition which developed
shortlyafter the beginning of the war and which was a proposition
towhich neither ourselves nor our opponents had attached
sufficientweight during peace time. Just as was the case with the
auxilliaryprojectiles, so also with the auxilliary fuzes, mass
productionbecame an urgent necessity, if a lack of ammunition was
not toensue which would have made the further prosecution of the
warabsolutely impossible.

SECOND PERIOD

With the building up of the bore-safety and percussion
safetyfuzes the powder grain safety scheme with which we had
suchdisastrous experiences early in the war, and which showed an
ever-increasing number of bursts in the gun, fell into disuse.
These latterwere replaced by the mechanical safety devices, which
wereunconditionally to be regarded as suitable for field service.
There is

no question but what great progress was made with the
constructionof these fuzes. The mechanical safety devices proved
themselves tobe free from deterioration, even under the most
unfavorable storageconditions so frequently encountered in war. The
unfortunateexperiences which characterized the powder-safety
devicesdisappeared. The number of muzzle bursts was materially
reducedwith the introduction of the mechanical safety devices.
Whereas inthe year 1915 the field gun 96 n/A developed a burst in
the tube for

every 5,000 or 6,000 rounds, such an occurrence with the new
fuzescould not be counted on under 30,000 to 40,000 rounds.

THIRD PERIOD

Since shrapnel had lost its importance with the beginning of
positionwarfare, and shell had come to the forefront of the
picture, even as aprojectile for use against living targets, there
came the demand for agreater fragmentation for shells to be used
against living targets. Theheretofore useful non-delay fuze, which
detonated on the moment of

impact of the projectile with the ground was not able to cope
with thisdemand. A transition was therefore made to a super
sensitive fuzewhich acted before the tip of the projectile entered
the ground. With
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this type of fuze, the fragments were not swallowed up by
theground, but exerted their principal effect in a lateral
direction and ata lesser altitude. The supersensitive fuze
introduced by the Frenchhad a very primitive and inadequate bore
safety. The French fuzehad no percussion safety device at all. The
French also appear tohave had a goodly number of bursts in the tube
when using this fuze,for in the January number (1920) of the
"Revista d'Artiglieria eGenio"* we read: "The present
supersensitive fuze is notsatisfactory, and it will have to be
changed in order to giveprotection against premature bursts in the
gun," and in another place

we observe the remark: "In the late war the losses of the
artilleryreached considerable numbers because of premature bursts.
In thisconnection, the French supersensitive fuze was particularly
faulty."

In the American periodical "Army Ordnance" the point wasraised
that, during the war, very limited success was enjoyed withthe
French sensitive fuze without detonator safety and that the
Allieshad suffered a great number of bursts in the tube. About one
burst inthe tube for every 12,000 rounds had occurred. The French
Colonel

Wilmet expresses himself during the war as follows in the course
ofthe firing instruction at Amiens: "The German fuzes did not
becomearmed until after they had traveled about three hundred
meters fromthe muzzle of the gun, from which circumstance it
follows that theyhad nothing to fear from their use in the way of
bursts in the tube.The Germans apparently would have had just as
many accidents asthe French, if they had not gone to extremes to
avoid it by changingtheir fuze." These expressions of opinion are
sufficient evidence that

the French sensitive fuze was a bad investment. The German
onewas appreciably superior to it.

In Germany the first sensitive fuzes arrived at the Front in
theSpring of 1917. The first fuze had a good mechanical bore
safetyprovided by a centrifugal bolt, the second had in addition
apercussion safety device.

The sensitive fuzes gave a most excellent account of
themselvesduring the war. The time shell, which stood in the
highest favor with

the Field Artillery in peace was almost completely superseded by
theintroduction of the sensitive fuze.

* Italian: "Artillery and Engineer Review."
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TIME FUSES

In spite of the revaluation which time shell experienced with
thelight artillery for terrestrial warfare, the time fuze was still
requiredfor shrapnel, which was even yet considered in position
warfare, andfor the shell used by the anticraft artillery. The time
fuze of the lightartillery had, at the outbreak of the war, a range
scale of from 200 to5,000 meters in the case of the field gun 96
n/A and from 300 to5,300 meters in the case of the light field
howitzer. These rangeswere more limited than those of the hostile
army. France had, withtheir shrapnel, a time fuze range of 6,800
meters; Russia a range of5,500 meters for the field gun and for the
light field howitzer,according to type, 6,400 meters or 6,000
meters; England, 5,600meters for the field gun and 6,000 for the
light field howitzer

The reasons why Germany placed no significance on the
greatertime fuze range have already been explained.

As a matter of fact, early in the war, the range of our time
fireprojectiles had proved itself inadequate and the troops
weredemanding an increase of this range. By the use of a slowly
burning

fuze powder, the range, in 1915 was increased to 7,000 meters
for thefield gun 96 n/A and the light field howitzer 98/09. The
result:namely, that the slow burning powder is difficult to produce
inuniform lots, and that atmospheric conditions and barometric
pressureinfluence the burning of the fuze even more than is the
case withquick burning powder, had to be considered as part of the
bargain.

Attempts at improving the dispersion and combustion of the
timefuzes led to a better form and arrangement of the gas escape
vents as

well as better machining of the fuzes. A thoroughgoing
success,however, was never attained.

And thus transition to mechanical time fuzes becamemandatory.
The first to make its appearance was the double fuze16, a
mechanical time fuze by Krupp actuated by a watch springas well as
the mechanical gun fuze 17, by Junghans, which wasactuated by a
centrifugal weight. These were for antiaircraft guns,and with their
introduction, time effects at altitudes of 5,000 to

6,000 meters, hitherto impossible, were introduced.
Theintroduction of the Junghans fuze for field guns had
beenapproved at the close of the war. These fuzes, which were
not
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subjected in any way to atmospheric conditions or
barometicpressure proved to be efficient in every respect

FUSES FOR SPECIAL WEAPONS

For tracer ammunition for field guns and light field howitzers
thetime-fuze S/24 came into use.

For anti-tank purposes the gun shell m.P. (steel point)
wasequipped with the Krupp percussion fuze with safety jack
anddelayed action. It was built into the projectile under the
armoredhead, and was not outwardly visible.

FIELD AMMUNITION, SHELL CASES, PRIMERS

Propelling charge containers and shell cases for field artillery
weremade from brass in peace times. These cases proved their worth
in timeof war. But soon after the beginning of the war, the need
for copperforced the reduction of the peace time formulae. Proper
results did notfollow the adoption of these means. The constantly
increasing lack ofcopper led to replacing the brass cases with
another metal.

Transition to substitute cases made from steel was
attempted.Although we gradually succeeded in producing efficient
steel casesfor the field gun 96 n/A and for the light howitzer
98/09,nevertheless when these were used in the field gun 16 and the
lightfield howitzer 16, the relatively high gas pressures resulted
in jams.

The steel case, in mass production, is difficult to turn out
with therequisite degree of hardness. The production of good raw
material,as well as its preparation in the smelting and casting
processes isdifficult. The steel cases could not, therefore, be
regarded as a

successful substitute for the brass cases.Since more useful
material was hard to obtain, substitute cases of

iron were attempted. Successful cases of this material
wereproduced. The casting of the iron cases is simpler than steel
cases.

PROPELLING CHARGES

The charge for the field gun 96 n/A consisted, at the
beginningof the war, of nitrocellulose powder, while the case for
the light

field howitzer 98/09 was provided with seven partial charges
ofnitroglycerin powder. The several approved types of powder
hadbeen found satisfactory in every respect. As to the
direction
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that the development of powder took in the course of the war,
thequestion of available raw materials immediately at hand was
thedeciding factor. To go into the details of this is a matter that
liesoutside the limits of this study, just as it was impossible,
for thesame reasons, to give a resum of the development of
burstingcharges, a question which is intimately associated with it.
In regardto the powder question, it may be briefly suggested at
this point thatthe great need for powder in the war and the lack of
raw materials,particularly gun cotton and acids, made it necessary,
in providing forthe field gun, to fall back on ammonia powder, a
mixture of carbon

and ammonia salt peter, raw materials which could be quickly
gottenup from the interior. This emergency measure had the
advantage thatthe inactive black powder factories could be turned
over to themanufacture of powder, a fact that initially subjected
the fieldartillery to difficulties and set backs, which were
however, in thecourse of time, overcome.

In order to reduce the gun flashes at night which betrayed
theposition to the enemy, it became necessary with the field gun 16
and

the light field howitzer to introduce a salt preparation of
Dnebergercalcium chloride that came packed in bags. In the case of
the fieldgun 16, this resulted in an increased dispersion and an
increased gaspressure, while in the case of the light field
howitzer a decrease inmuzzle velocity and in range took place.

In order to conserve powder a case with reduced charge had to
beprepared for the field gun 96 n/A, which was to be fired with
aspecial range table and was for use only in position warfare.

What German technique accomplished for the field artillery inthe
realm of new construction for projectiles and fuzes, needs
noapology in any way when compared to the efforts of our
formeropponents. On the contrary, German production of projectiles
andfuzes during the war may well serve as a model. The
tremendousservice of the highly developed German armament
industries in thepreparation of field pieces and their ammunition,
and what thespirit of German inventiveness accomplished in the
midst of a

difficult war, in supplanting a failing supply of raw material
withother means, were without parallel in any other country and
willremain for all time for the admiration of mankind.
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V

AMMUNITION EXPENDITURE

For the Field Artillery of the mobile units contemplated in
theplan inclusive of Reserve and replacement troops there was set
up asa munitions reserve for the mobilization year 1914-15:

for each field piece (gun) 987 rds.for each light howitzer 973
rds.

For mobilization supply there was established:200,000 rds. for
field guns70,000 rds. for light howitzers.

This amount of ammunition, which in time of peace had
beenpredicted as sufficient, failed shortly after the beginning of
the war by awide margin of being adequate to cover the front in the
face of a demand

for projectiles never before dreamed of. But the same
situationconfronted our opponents, who, after the Battle of the
Marne, had aneven scantier supply than we did. All of the embattled
countries haddeceived themselves in regard to munition
requirements. Without furthercomment, it must be admitted that the
stocks of ammunition in Germany

for which provision had been made, as well as the mobilization
supplies,were inadequate as viewed from our present day standpoint.
In spite ofthis there would not have arisen such an acute lack of
munitions as weexperienced in the Autumn of 1914 had not
circumstances intervenedwhich increased the use of ammunition in
ways that were quiteunforeseen. These were:

(a) The increase of Field Artillery through reorganization
overand above all plans and expectations, and the transformation
ofimmobile units at the front.

(b) The diversion of weapons to missions which they were
notdesigned to undertake.

(c) Insufficient supervision of the employment of ammunition.An
acceleration of munitions production had been placed in

effect with the beginning of the war. This precaution
however,could not carry with it an immediate solution since aside
from thestate owned and private factories whose use had already
beenanticipated, and which had already been producing the

ammunition as scheduled in times of peace, and therefore
werecharged with its preparation, there had to be diverted to this
purposeof munitions manufacture even factories of private ownership
that
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had never before manufactured and produced ammunition.
Theseindustries, however, were not in a position to cope with the
difficultiesof producing the approved types of ammunition in view
of theirinherent construction for other purposes, and they were
therefore ableto produce only projectiles whose preparation was
consonant with themeans they had at hand, such as casting
facilities, lathes and the like.It was therefore necessary to
revert again to projectiles of cast ironwith simple percussion
fuzes in lieu of drawn steel shells. The entireundertaking in fact
bespoke a backward step in the technique ofprojectile manufacture,
but there remained no other means of assuring

ourselves of fulfilling the terrific demands for munitions.
Already inpeace times these so called auxiliary projectiles and
fuzes had beensubjected to test and the drawings for them prepared,
and so theseprojectiles with their simple percussion fuzes came
into production.The bursting charge, in view of the strength of the
walls of this lattertype of projectile, had to be reduced so that
the effect, both as topenetration and effective radius was
materially reduced. The normaleffect lagged far behind that of the
drawn steel projectile.

This war time expedient might have been avoided entirely if,
intimes of peace, an industrial mobilization plan had been
prepared.*This event, however, failed of accomplishment, both in
our own caseand in that of our opponents. In Germany, during peace
times, theproject was mentioned but beyond that no further measures
weretaken. The reasons for this may be sought in the fact that no
one hadproperly envisaged the munitions requirements of a possible
futurewar, and it was generally hoped that the preparations which
had been

inaugurated would suffice. But the cost of all this has been
staggering,for the private industries should have been provided in
peace timeswith mechanical equipment and in order that they acquire
adequateexperience for war in the province of munitions
manufacture. Theyshould have received in times of peace
commensurate orders formunitions. Since munitions retain their
stability in storage only for acertain number of years, the surplus
ammunition should have beenexpended in peace times; that is to say,
the allowance of ammunition

to the troops for service practice, would have had to be
appreciablyincreased. This would naturally have resulted in
appreciable

*Italics by translator.
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expenses, but the authorization of these expenditures would
mostassuredly have been richly rewarded.

In a relatively short period of time we succeeded in
surmountingthe principal difficulties in the preparation of
ammunition. Thus asearly as the autumn of 1914 the munitions output
for the field piecehad been increased four fold and that for the
light howitzer five fold.

The consumption of ammunition during the war varied accordingto
the individual theaters of operations. Whereas in general in
theEast a lesser consumption of ammunition was indicated, on
theWestern Front the needs were the greatest.

The following table gives a general resum of the
approximatemonthly expenditures of ammunition for the several years
of the war.

Year WeaponMaximum Monthly

ConsumptionMinimum Monthly

Consumption

1915 Field piece; 2,562,720 584,640light how. 825,000
189,000

1916 Field piece; 4,744,320 960,960light how. 1,944,000
540,000

1917 Field piece; 5,664,960 1,357,440light how. 2,634,000
588,000

1918 Field piece; 7,842,240 1,081,920light how. 3,792,000
531,000

The munitions which were placed at the disposal of the
FieldArmy, was divided into munition trains. This embraced:

1 K Zug (Field gun train) 26,880 rds.1 F Zug (Field Howitzer
train) 12,000 rds.

1 KF Zug (Combination) total 19,440 rds.Divided as follows:

For field gun 13,440 rds.For light howitzer 6,000 rds.

During the war there were sent into the field
approximately:6,000 field gun trains,5500 light howitzer trains,
making

161,000,000 rds. for field guns

66,000,000 rds. for light Hows.

Total, 227,000,000 Rds.
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In this enumeration, munitions for mountain artillery,
infantryweapons, anti-tank and anti-aircraft have not been
included.

The O.H.L. (Commander in Chief) had, in October, 1918,
anadditional Reserve of 725 munitions trains, and at home depots
therewas another such (reserve) of approximately 500 munitions
trains. Alack of ammunition therefore did not exist.

The foregoing figures on guns actually delivered and
munitionsplaced at the disposal of the troops establish the fact
that the war wasnot lost through a lack of guns and
ammunitions.

Translator's Note: It is difficult to visualize the significance
of

this tremendous ammunition expenditure without some
slightanalysis. Taking the maximum monthly expenditure for the war,
andrecalling that this table shows only the field guns and light
howitzersit means that during this month, German Field Artillery
projectileswere falling on the Allies at the rate:

per month, of 11,634,240 rounds;per day, of 387,808 rounds;

per hour, of 16,150 rounds;per minute, of 269 rounds;per second,
of 4 rounds.
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SPECIAL NOTICE

U. S. Field Artillery Association Prize Essay, 1936

An annual prize of $300.00 is offered by the United States
FieldArtillery Association for the best essay submitted by any
FieldArtillery officer of the Regular Army, National Guard or
ReserveCorps on any subject of current interest pertaining to the
FieldArtillery.

The following rules will govern this competition:(1) The award
of prize to be made by a committee of three

members to be nominated by the President of the Field
ArtilleryAssociation voting by ballot and without knowledge of
thecompetitors or of each other's vote.

(2) Each competitor shall send his essay to the
Secretary-Treasurer of the Association in a sealed envelope marked
"PrizeEssay Contest." The name of the writer shall not appear on
the essay,but instead thereof a motto. Accompanying the essay a
separatesealed envelope will be sent to the Secretary-Treasurer,
with the

motto on the outside and the writer's name and motto inside.
Thisenvelope will not be opened until after the decision of
thecommittee.

(3) Essays must be received on or before January 1,
1936.Announcement of award will be made as soon as practicable
afterthat date.

(4) The essay awarded the "United States Field
ArtilleryAssociation Prize" will be published in the FIELD
ARTILLERY

JOURNAL as soon as practicable. Essays not awarded the prize
maybe accepted for publication in the FIELD ARTILLERY JOURNAL at
thediscretion of the editor and the writers of such articles shall
becompensated at the established rate for articles not submitted
incompetition.

(5) Essays should be limited to 8,000 words, but shorter
articleswill receive equal consideration.

(6) All essays must be typewritten, double spaced, and

submitted in triplicate.
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LUZON CANNONEERSBY CAPTAIN JOHN P. ECKERT, FIELD ARTILLERY

IGHT thousand miles west of the Golden Gate, on the
typhoon-caressed island of Luzon, where the sun rises in the
Pacific andsets over the China Sea, flies the scarlet standard of
the Twenty-

fourth Field Artillery. The constructive effects of Uncle
Sam'smilitary methods have nowhere better been demonstrated, than
inthis remote organization, so far removed from the attention of
theAmerican public.

E

Around the red guidons of the Twenty-fourth are assembled

natives from every province and walk of life in the
archipelagoMalays who ancestors have been separated for centuries
by barriersof water and mountain, tongue and creed, by tribal blood
feudsaraw material which has been and continues to be fashioned
into loyal,resourceful and efficient fighting men, welded by army
training anddiscipline, a common language, and a thorough infusion
of that mostremarkable quantity, the Spirit of the Field Artillery.
It is a lesson andan inspiration for Americans to witness the
outward manifestation of

this morale, when every evening as retreat is sounded, brown
skinnedmen in khaki salute the Star Spangled Banner with genuine
respectand devotionmen who have never seen, and will probably never
setfoot upon the shores of the United States of America.

Our oriental artillerymen enjoy as a theater of operations
whatis in many respects the finest military reservation under
theAmerican flag. Ft. Stotsenburg. From an elevation of about

LOOKING TOWARD CHINA SEA FROM BIRNIE'S LOOKOUT
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seven hundred feet, one looks out to the east and south across
thegreat central valley of Luzon, where a long extinct volcano,
Mt.Arayat, holds the center of the stage. To the west, at one's
verydoors, begin the hills, sloping up to the majestic backdrop of
theZambales Mountains. Northward and westward extends a vastrugged
region of tropical forest, broken by rock-strewn grassyplateaus,
deep canyons and swift streams. In that area, inhabited byonly
primitive Negrito tribes and game, service practice iscontinuous
practically the year around.

In panorama, the sandy terrain reminds one of some of our
Western

posts, but distinct local differences manifest themselves at
once. Sugarcane replaces corn; rice paddies must be visualized
instead of wheat.Maneuvers limbered is perfected among patches of
tall cogon grass, notof brier or mesquite; cover from aerial
observation is secured underarbors of feathery bamboo or broad
leaved banana, not amid the oaksand pines. The temperature never
gets below sixty; it is usually betweenseventy-five and eighty-five
degrees. Barracks buildings are all doorsand windows. But the
routine of garrison schools, service of the piece,

gunners' examinations, pistol marksmanship, guard, fatigue
andinspections, goes on about as it does at Ft. Sill or Ft. Bragg
in thesummer months. Annual maneuvers away from the post takes the
placeof training with civilian components. The rainy season
handicaps cross-country marching, as does snow in the States.

CROSSING THE AGNO
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Perhaps the chief difference between the life of the
PhilippineScout and his American comrades is family responsibility.
For afterretreat, unless on guard or barracks duty, our average
soldado goesoff to one of the barrios at the edge of the post,
where he has his ownnipa hut, his pigs, chickens and camotes, a
little brown wife and adozen or so rollicking youngsters, happily
free of shoes, leggins andbreeches until they are old enough to
join the army too. Soldiering isa profession for these men. Many
hash marks are to be seen on thesleeves of buck privates; a
corporal usually displays enough bluestripes to lend dignity to the
arm of a sergeant major.

The Scout soldier is celebrated for his attention to "spit
andpolish." He takes a mighty pride in keeping equipment shined
andbrightly painted. If not restrained, he will wear away the
threads ofthe breechblocks with excess elbow grease, and paint the
kitchenfirewood olive drab, with red artillery trimmings. A
carriage haltedon the road is at once beset by cannoneers, on top,
around and underit, examining, servicing and polishing.

In the field, our Scout is a tireless worker. He is always up
and

fed before reville; if you are not careful, he may, with the
greatestrespect, strike your tent and roll you up in your own
bedding rollwhile you are still asleep. His meal consists of an
enormous helpingof boiled rice, flavored with slum or fish. With a
bolo, a few sticksof bamboo and a strip of rattan, he fabricates
the most wonderfuldevices to make one comfortable in the jungle.
And he can handlehimself equally well in a muddy rice paddy, on the
rocky volcanicuplands, in the thorny thickets of the forest, or on
the paved streets

of Manila.It cannot be said that he is not adaptable, for within
the short space of

three years, his regiment has been successively metamorphosed
from amountain howitzer outfit with mules and aparejos, to a
roaring tractor-drawn unit of caissons and British 75's, and again
into the latest style oftruck-drawn organization. In the meantime,
he has done someexperimenting and marching as portee artillery. The
present personnelcan therefore pack mules, ride horses, drive
tractors and trucks. During

transition periods the regiment has never lost mobility, nor
skill inserving its material. A large percentage of the men are
expert gunnersand expert pistol shots. At any time of the night or
day this regiment
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has been able to assemble its personnel and within two hours
moveout, bag and baggage, for extended field service.

Recreation is taken quite as earnestly as work. The
Twenty-fourthgoes in for everything in the way of sports. Athletes
are developedby a sort of intramural system, which supplies
abundant material forregimental teams. Victories during the past
season in the field andtrack meet, gymkhana, in polo, boxing,
swimming, baseball,basketball, volleyball and soccer, are accepted
as normal. And whenthere comes along no typhoon rehabilitation or
wholesale buildingcampaign, the regiment must needs expend its
surplus energies in

sundry special feats and accomplishments.One of the most
celebrated of these in the past was the

construction of the famous Artillery Trail, a pack route of
scenicbeauty which winds westward for about forty miles through
canyonsand tropical forests of the Zambales Mountains to the China
Sea. Itwas a pioneering and engineering feat of vast proportions,
not onlyto build, but to maintain. Recently, that portion of the
trail extendingabout ten miles from Ft. Stotsenburg to Camp Hand
has been

widened and improved for the passage of motor vehicles.Near the
top of the divide, in a beautiful forest-inclosed

meadow 3,500 feet above the sea, the regiment maintains a
smallBaguio of its own, called Camp Sanchez. The natural
advantages

A WEDDING PARTY AT CAMP SANCHEZ
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of the site have been improved by the construction of stone
cabinsand a running water system. Trails and bridle paths have been
cut towaterfalls and other picturesque places; lookouts have been
clearedwhich present panoramas of unsurpassed magnificence.
Toweringabove the camp to a height of six thousand feet is the
loftiest peak inthat part of Luzon,Mt. Pinatubo. To scale the old
volcano on footis nowadays considered a major accomplishment,
successfullyachieved by less than five per cent of campers. Yet, in
1926, theindomintable Twenty-fourth Field Artillery dragged six
mountainguns to the very top of the mountain and fired a salute to
the

morning sun. An account of this remarkable feat may be read in
theSeptember-October issue, 1926 of the F. A. JOURNAL. Since
then,nothing has been considered impossible. A tradition of "Can
Do"was created and has remained in all ranks.

In 1932, having solved the mystery of the five ton tractor,
theregiment tested its mobility by marching to the Lingayen
Gulf.Following a short period of encampment among the cocoanut
trees

on that ten mile beach, a return route was attempted involving
thecrossing of the broad and deep Agno River, at a point where
therewere no bridges. After a night march, in the early hours of
themorning, a record passage of the stream was effected, utilizing
onlythree small native hand ferries. All men, tractors, guns and
caissonswere floated across without mishap.

Through the years 1932, 1933, and 1934, the regiment
wasseriously handicapped by an insufficiency of motor
transportation,especially in light trucks, and reconnaissance cars.
Only by meansof the most ingenious expedients and improvisations
was itpossible to transport itself in the field, yet on all
maneuvers andtactical tests it was able to execute its missions
with distinguishedsuccess. That it was able to accomplish its
reconnaissancemissions was due to the wise retention of a horse and
pack muleelement.

With such a flowering of past achievement, the Twenty-fourthmust
have been considered ripe for the extraordinary test in store

for it this year. In January, practically all its trucks were
takenaway, without replacements. It was then given orders to
proceedoverland to a given point in a given time. For sixteen miles
of
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the distance there were no roads, nor ever had been any since
mothernature heaved these islands out of the seaonly dense forest
and jungletraversed by innumerable deep ravines and rivers. The
only existing trailswere narrow paths, hardly passable for a man on
horseback withoutclearing with axe and bolo. Experienced officers
outside of the regimentventured opinions that at last the mighty
Twenty-fourth was stopped.

The regiment accepted the challenge with its traditional spirit.
Oldescort wagons, long discarded, were withdrawn from storage;
otherswere assembled from parts and from salvage. They were
reenforced,fitted with drawbars, greased and painted. Bamboo
superstructures

were erected on caisson trails and water carts for the carrying
of packsand rolls. On the appointed day, looking like a gypsy
caravan, butcomplete for the job in hand, the regiment moved out.
Each tractorwas towing at least a couple of vehicles, some three.
Almost on thespot where it has been inspired. Colonel Gruber's
immortal song wasrededicated. The caissons did not fail to
roll.

Plows, scrapers, explosives, and smaller tools had been
requisitionedin wholesale quantities. When our heroes arrived at
the place where the

road petered out, they proceeded without hesitation to create a
road. Likea pair of gimlets, the two battalions bored into that
wilderness. When onepaused for breath, the other leap-frogged and
went ahead. Bivouacing inits tracks, the column moved steadily
toward its goal. No supply trucks

DIFFICULTIES OF TRAIL MAKING IN LUZON
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could at first keep up with the troops. Two trips of the
tractor-drawnwagons were required to move tools and equipment from
one campto the next; long treks back to the base had to be made for
necessarywater and supplies. All available horses and pack mules
assisted, andcontributed materially to the advance.

Tangled miles of bejuca and bamboo had to be boloed
away,hundreds of huge hardwood trees felled and their stumps pulled
out,mountain sides dug and blasted to make footing, valleys filled
up, fordsconstructed and bridges built. Sundays and holidays were
forgotten.Working parties often stayed out until late at night. But
a full day before

the appointed time, tired, dusty, but supremely happy in its
triumph, theband proudly playing the Caisson Song, our regiment
reported at itsdestination. Behind it lay not a mere tractor trail,
but a well graded roadnegotiable for passenger cars and light truck
transportation.

Compliments and commendations were liberal. The powers that
bewere highly gratified that their estimates as to the possibility
of theenterprise had been verified. After recovering from the first
astonishment,they must have decided that the job was easier than it
looked. To show

their unbounded confidence in the Twenty-fourth Field Artillery,
theyforthwith assigned a new task, of equal or greater difficulty.
The regimentwhistled, took a hitch in its suspenders, and pitched
in again.

In this second phase, only one battalion could be employed,the
other being detached on a separate mission. Its place waspartly
filled by a regiment of infantry and a battalion of engineers.

CONSTRUCTION OF A BRIDGE
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More weeks of chopping, digging, blasting and bridge
buildingfollowed, and again one day sooner than the zero hour, the
reportwas radioed, "Mission Accomplished."

During the entire period just described, lasting considerably
overa month, the regiment constructed about twenty-five miles of
road onits own account, built three large bridges, six fords,
numerous smallerbridges and culverts, felled a forest of trees, and
excavated incalculabletons of earth and rock. It supplied itself
for over half that period. Itmight have been considered in itself a
major accomplishment to takethose five ton tractors and heavily
located escort wagons over the route

and bring them back without serious accidents or damages. Just
as afinal switch of the tail, so to speak, the outfit effected a
forced marchback to Ft. Stotsenburg. One battalion returned in
three days over adistance which was normally a five day march,
demonstrating theexcellence of the road that had been constructed.
The other battalionmade sixty-five miles in a single
displacement.

Back in garrison again, a reorganization into its
latesttransportation phase has begun. The first increment of new
light

trucks and reconnaissance cars is here. Construction and
remodelingof motor sheds proceeds apace. Past performances are
forgotten;new exploits are being planned. Some pangs of regret
willaccompany the turning in of the stout hearted tractors which
madethe late impossibility an accomplished fact, just as was the
casewhen the faithful old jug-heads were given their despidida in
1932.But the real power and driving force remains and will make
asuccess of the future as it did of the pastthe spirit of the
officers

and men of this fine regiment.The Twenty-fourth welcomes the
unfurling of a new scarlet

guidon beside its own at Ft. Stotsenburg, Battery "A,"
Twenty-thirdField Artillery, P.S., (Pack). To this lusty baby it
bequeathes a fullcomplement of its best personnel, with hearty good
wishes for futuresuccess. The pack mule in the quarter of its
coat-of-arms will neverbe forgotten by the Twenty-fourth, and when
the Mountain BatterySong, which was its own so long, is wafted up
the breeze with the

perfume from the stables, it will bring tender memories of the
past.The Twenty-fourth knows and loves them allhowitzers,
guns,horses, mules, tractors, and trucks.
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AS TO ADVANCE GUARDS

BY MAJOR HARRY B. HILDEBRAND, INFANTRY

OR many years we have been teaching a formation for
advanceguards which envisages a point, advance party, support
andreserve marching down a road naively exemplifying the motto

on the American dollar"In God We Trust." Various quarters
haveadvocated changes from time to time to meet modern conditions.
Abrief study of recent training literature from the Command and

General Staff School and of the Infantry School indicates that
aradical change in the march formation to be employed by
advanceguards is being contemplated. As Artillery is forced to
conform tothe movements and plans of the force which it is
supporting, thischange is worthy of note by the officers of that
branch.

F

Briefly stated, this change brings about two different
formationsfor advance guards; one to be employed when there is
little or noprobability of encountering hostile forces; the other
to be employed

when contact may reasonably be expected and readiness for
combatbecomes imperative. The two types may be classified as.
"TheAdvance Guard When Contact is not Imminent" and "The
AdvanceGuard When Contact is Imminent."

One immediately asks "When is contact considered imminent?"No
set distances can possibly be laid down on this point.
Thecapabilities of the enemy due to conditions of terrain,
roads,transportation, mobile equipment, etc., must govern in each
case. It

is believed sufficient in general to consider "contact
imminent"whenever the probabilities are that the enemy will be
encounteredwithin the day's march.

The advance guard employed when contact is not
consideredimminent adheres closely to the conventional ideas of
advanceguards previously taught at our schools (the point, advance
party,support, and reserve, marching on a road) and requires no
furtherexplanation. The formation for the advance guard to be
employed

when contact is considered imminent has little resemblance to
theconventional type, but is more of an approach march formation.
Itcan be very descriptively called a semi-deployed formation.
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FIGURE 1. SEMI-DEPLOYED FORMATION OF ADVANCE GUARD

The semi-deployed advance guard formation for a battalion
wouldappear something like Figure 1. By reference to this figure,
it can be seenthat the old point is replaced by a line of scouts
working in pairs withlarge intervals between individuals. Their
function is to draw fire andthus definitely verify the presence of
hostile troops. Some distancebehind this line of scouts is a line
of reconnaissance detachments.

Their function is to back up the scouts by driving off small
enemyparties which prevent the movement of the scouts or by
developingthe general contour of any enemy position whose garrison
is too strong to
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drive off. These reconnaissance parties will vary in strength
from asquad to a section. Behind these reconnaissance parties will
be foundthe line of supports. These supports reenforce the action
of thereconnaissance parties, clearing out any minor resistance
orpreparing the way for the action of the reserve in case a
strongenemy force is encountered. The commander of the advance
guardand his party will be found in the area between the supports
and thereserve at a point from which he can control the movement of
thereserve or move quickly to influence the action of one of
hissupports if the need arises. It should be noted that the
distance from

the scouts to the head of the reserve varies between some 2,100
toabout 4,100 yards according to the figure. These distances have
beeninserted merely to give some idea of the area covered by
thisformation and should not be regarded fixed or "regulation"
distances.

Considering the efficiency of reconnaissance facilities
availabletoday, a large force of all arms moving toward contact
with the enemyin a given theater of operations can be reasonably
expected to have afair knowledge of the strength, dispositions and
movements of any

major forces of the enemy for a considerable period prior to
actualphysical contact between major combat elements. A careful
estimateof the situation will indicate the probable general area
where majorcombat will take place. Movements of the force as a
whole will bepreceded by small, mobile screening and reconnaissance
units.Marches of large forces will be conducted in several columns,
more orless parallel, until the leading elements of the combat
units approachthe probable area of combat. As this area is
approached, the

commander of the force as a whole will have made basic plans for
theemployment of his force. Based on these plans, the force will
beprepared for action. This preparation involves the breaking down
ofthe force into a greater number of small columns and the closing
up ofrearmost combat units and preparation for their entry into
action withthe least practicable delay.

At this stage of operations we will find that advance guards of
theseveral original columns which have been marching in the

conventional formation are replaced by advance guards utilizing
asemi-deployed formation.

Orders for advance guards will prescribe general phase
lines.
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FIGURE 2. ZONE OF ACTION FOR ONE BATTALION

dictated by the terrain, which are to be used for
coordinationlaterally along the front. Zones of advance for
subordinate units willbe indicated. Action to be taken by
subordinate columns within theirrespective zones of advance will be
outlin
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