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* A Message to the Field Artillery *

The vast amount of constructive and progressive work
accomplished by the Field Artillery during the past twenty years
under the leadership of its four devoted and distinguished Chiefs—
Generals Snow, Austin, Bishop, and Birnie—would seem, at first
thought, to have left but little to be done now or within the
immediate future.

Ever to be satisfied with present gains, however, is always to
stop further progress. The problems of the Field Artillery today,
affecting as they do its personnel, its materiel, its organization, its
training, are as acute and pressing as they ever have been, save only
during the late War when General Snow, in 1918, took them over in
a condition of chaos.

The wise and efficient solution of these present-day problems
requires the best thought and the most cooperative effort of the
entire Field Artillery. As has been the case ever since the
establishment of the Chief's Office, your assistance, your ideas, and
your suggestions, looking to the progressive development and
improvement of our arm—the arm that in the last war caused by far
the largest percentage of battle casualties—are solicited and will
always be welcome.

I shall hope by your visits to this office, and by my visits among
you at your work, to learn at first hand of your difficulties, your
problems, your plans, your successes, and your achievements. This
applies to all components—Regular, National Guard, Reserve,
R.O.T.C.,and C.M.T.C.

In 1907 we had 170 Regular and a few National Guard officers
of Field Artillery. Today we have 17,709 Field Artillery officers of
all components. May our constructive efforts for the accomplishment
of our mission as Field Artillery; for the efficiency of our Army as a
whole; and for the welfare of our entire Country, be correspondingly
multiplied and effective.

ROBERT M. DANFORD,
Major General, U. S. Army,
Chief of Field Artillery.



N the Gettysburg
fountain of steel,

ridge splashed a

&9 Where the cannon of Cushing ranged

wheel beside wheel,

And just to the left was the cluster of
trees,

The target to splinter that last lance of
Lee's.

Alexander was spanning the Emmitsburg
road

With a bridge formed of shell, as though
drawn by a lode

To the rock-like abutment where Cushing
stood bold,

Defying the flood that the thunder
foretold.

And the faded red guidon of "A" of the
Fourth

Was reddened again by the blood of the
North,

As the six sturdy sections by Cushing
arrayed,

Supported the Shamrock that Hancock
displayed.

- -

Picture by the courtesy of Colonel Stephen Elliott, 109th FA
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Though few are the years the commander
can boast,

His battle-learned art is to Hancock a
host;

And proud of their leader, his gunners,
who stand

To their posts at the pieces of Cushing's
Command.

A limber explodes with a deafening
crash,

And axles drop earthward, but quick as a
flash,

To cannon disabled the spare wheels are

brought,

While galloping caisson replenishes
shot.

Though hot now the barrels to

cannoneer's hand,
are the gunners of Cushing's
Command,
As loading and laying and firing, and
then,
As swiftly they're loading and firing
again.

Cool



CUSHING'S COMMAND

And the guidon that waves by the  Wherever a driver has tightened a cinch,

battery's guns, Let him mount to the whistles of
Is red from the blood of the battery's sons: Cushing's "Three-Inch";
One :aei(;tlon surviving the death-dealing Wherever a wheeler leans into a load, Let

' him follow the leaders that Cushing's

And Cushing, twice wounded, still fights men rode;

by its trail. Wherever, at lanyard, awaits Number
Then, out of the smoke of the last One, Let the answer re-echo to

cannonades, Cushing's last gun.

Like a wave from a fog, surge the
Southern brigades,

While down to the fence where the
footsoldiers stand,

Is rolled the last cannon of Cushing's

For Pickett's men come, although blown
like the chaff,

And the cannoneers meet them with
rammer and staff,

And back rolls the wave with a wake that

Command. is red

Wherever red guidons float over this  But close by his cannon, young Cushing
land, Let them dip to the mem'ry of lies dead.
Cushing's Command; —RoLLIN QUEZON

"Lieutenant Cushing of Battery A, Fourth U. S. Artillery, challenged the admiration of
all who saw him. . ... At last, severely wounded himself, his officers all killed or wounded,
and with but cannoneers enough to man one section, he pushed his gun to the fence in front,
and was killed while serving his last cannister into the ranks of the advancing enemy." —
Norman J. Hall, Colonel, Commanding. (3d Brigade, 2d Division, Il Corps, Army of the
Potomac.)

SEVENTY-FIVE YEARS AGO THIS JULY
The Picture

Not quite historically accurate, the stirring scene here shown contains many points
mentioned in the verses. In the distance may be seen the Emmitsburg Road. On the left
is the "cluster of trees." The central figure in the foreground is Lieutenant Cushing.
Behind him, "Hancock the Superb,” corps commander who never lost an action in
which he was in direct command, grandson of Winfield Scott, under whom he fought in
Mexico. In several places, notably in the left foreground, may be seen the "Shamrock,"
the trefoil insignia of Hancock's Corps. Four pieces are shown in action, another being
brought "down to the fence where the footsoldiers stand." On the right is the limber
struck by a hostile shell. In the middle background are the gallant hosts of Pickett,
marching into the cannon's mouth.

The story of the battery's engagement is told on the following page.
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""Right Here and Fight It Out!""

11 CUSHING'S Command" and
its accompanying illustration
are portrayals of one of the

great, heroic incidents of the Civil War.

Longstreet's assault on the third day at

Gettysburg. Pickett's division forming

the spearhead, was directed toward a

clump of trees on Cemetery Ridge,

where Hancock's Second Corps was

posted. The attack was preceded by a

heavy preparation fired under the

direction of Alexander, Longstreet's
chief of artillery. Battery A, 4th US

Artillery, commanded by Lieutenant

Alonzo H. Cushing, supported the

Second Corps from a position on the

ridge, where the mass of fire had its

heaviest concentration. In spite of
repairs made to carriages under fire,
five of Cushing's six guns were out of
action at the end of the Confederate
preparation. The last remaining gun was
then run down to the fence on the line
of the defending infantry, so that its fire
would not be masked, and the oncoming
ranks were met with double and triple
charges of cannister, Cushing, himself,
serving the piece. The young battery
commander had been suffering for over

an hour from two severe wounds. In
personnel, Cushing, 1st Sergeant
Frederick Fuger, and a handful of

cannoneers were all that remained of the
firing battery. Of Cushing at this
moment, Sergeant Fuger afterward
wrote: "He called to me and told me to
stand by him, so that he could impart
his orders to the battery. He became ill
and suffered frightfully. | wanted him to
go to the rear. 'No," he said, 'l stay right
here and fight it out, or die in the
attempt." When the assault approached
to within 100 yards of the gun, Cushing
said to General Alexander S. Webb,
who commanded the Second

182

(Philadelphia) Brigade of Hancock's
Corps, the organization which received
the brunt of the attack, "General, | will
give them one more shot." At the
moment of the discharge of this last
remaining round, Cushing was shot in
the mouth by a musket ball, and fell
dead.

Battery A of the 4th lost, at
Gettysburg, two officers killed and one
wounded, of three; seven enlisted men
killed and thirty-eight wounded, of
ninety; eighty-three horses Kkilled of
ninety; and five guns put out of action of
six. According to Sergeant Fuger, who
was afterward commissioned in the
regular army for his bravery, "not an
uninjured wheel remained, and nine
ammunition chests were blown up."

Alonzo Hereford Cushing was born at
Milwaukee, Wisconsin, January 9th,
1841; graduated from the United States
Military Academy, 1861; breveted
Captain at Fredericksburg, Major at
Chancellorsville, and Lieutenant Colonel
at Gettysburg for conspicuous gallantry
on the first day of the battle. Because of
the slow promotion which existed in the
artillery, his permanent rank was only
that of first lieutenant. He was buried at
West Point.

General Webb, in his official report
of the part played by the Philadelphia
Brigade in the battle, wrote:
"Lieutenant A. H. Cushing, 4th US
Artillery, fell mortally wounded, at the
fence by the side of his guns. Cool,
brave, competent, he fought for an hour
and a half after he had reported to me
that he was wounded in both thighs. . . .
I recommended, for promotion, Sgts.
Frederick Fuger and Edward M. Irving
of that battery; also Acting Gunner
Francis Abraham. This battery was
nobly served."
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Lessons From Spain
BY COLONEL CONRAD H. LANZA

HE fate of the battles of the next

war is being decided by present

peacetime preparations. War has
become extraordinarily complex. We
used to believe that tactics changed every
ten years, but in these days, not only
tactics, but organization, equipment,
arms, and munitions change yearly. It is
no longer a question of simple principles,
such as whether the offensive is
preferable to the defensive. It is necessary
to know whether we are able to carry out
either of these types of warfare.

Over thirty kinds of divisions, and
other large units, varying as to
organization, mechanization,
motorization, and armament exist. There
are divergent opinions as to which of
these will be most suitable for the next
war. Nations doubt whether their armies
as now constituted and equipped will
stand the test of war. Everywhere there is
discussion and experiment.

This uncertainty is a prime reason why
the great war, which is being anticipated
with incredible energy, has not started.
General staffs wish to know more as to
what can be expected from new weapons
now available; and they desire to increase
the quantity of materiel which apparently
is absolutely required as a prerequisite for
victory, and which is a greater quantity
than until recently had been foreseen and
provided for.

Now nothing that can be done in peace
will give the information that war alone
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offers as to what materiel will give the
best results, how much of it is needed,
and how it is to be used. Consequently
recent campaigns are being carefully
studied. Italy has had considerable
experience in Ethiopia, where she has
tested her materiel in difficult country;
and tried out new forms of tactics. A war
is now occurring in China. This is far
away, and it is hard to obtain information
as to details. In both Ethiopia and China,
success has attended the power markedly
superior in equipment and leadership.
Our best available recent lessons
come from Spain. Observation of this
war has been practicable. Reports are
not lacking. The fact that this war is
occurring just at the time when there has
been a change of tactics, organization,
and weapons among nations, makes it
important, and desirable of close study.
Some nations have thought that this was
an excellent opportunity to try out
materiel and ideas. Germany, Italy, and
Russia have intervened, on an unofficial
basis, but effectively, with organized
forces, which are testing, on European
battlefields, tactics, implements, and
organization. France has had no
organized force involved, but she has
furnished some of her materiel. These

nations are profiting from their
experiences.
Let us first consider the forces

involved:
At the end of 1937, the Loyalists had
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around 600,000 men under arms. About
5,000 were former members of the
Spanish Army, and 20,000 were foreign
volunteers. Of the foreigners 90% had
no previous military training. About
10% of them were trained specialists,
including officers of artillery, tanks, and
aviation, and mechanics and
noncommissioned officers of all arms
and services.

During the first year the Loyalists
were handicapped by lack of competent
officers, and lack of training of the
enlisted personnel. Within their ranks
were those who, while admitting the
necessity for officers, objected to any
obligation of obedience, unless orders
were acceptable to those receiving them.
They reserved the right to investigate and
form an opinion on orders. They carried
this so far that during the advance of the
enemy on Madrid, at a time when a
hostile turning movement was noted, a
debate was started as to whether an order
to change front towards the threatened
flank was to be obeyed. Motions were
made to substitute for the order a retreat,
also to stand fast, etc. While the unit
concerned, acting as a committee of the
whole, was hotly discussing the subject,
the enemy completed his movement, and
opened fire with machine guns. This
immediately ended the debate, all present
suddenly arriving at the unanimous
decision that a very rapid retreat was
necessary.

On the Barcelona front, dominated by
the Federation of Iberian Anarchists,
command of companies and battalions
has been by roster, for a day at a time.
Orders of the commander of the day were
not necessarily to be obeyed; anyone who
disagreed was free to do as he pleased.
This front has had a superiority in
numbers over their enemy of not less than
3 to 1, but it has never been able to
accomplish anything, except to hold
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positions. Several offensives have been
tried, but they have failed, sometimes
through disagreements after the operation
had commenced, and sometimes through
failure of supply, either through inability
to decide what to do, or failure to do it.

Defeats, and no victories, have proved
that discipline is necessary for an army if
it is to do more than carry out a passive
defense. A corps of officers has been
established, and a training school for
them is functioning at Valencia.
Leadership is now improving, but is not
yet satisfactory, especially on the
Barcelona front, where there is strong
opposition to the Valencia methods.

In the Valencia-Madrid army, soviet
discipline prevails. This system of
discipline prescribes that everyone, from
general to private, is called "comrade.”
General officers have soldiers visiting
their headquarters to investigate what is
being done, and to suggest what ought to
be done. This practice was at one time
so bad as to make it impossible for staffs
to function. The soviet practice of
having a commissar as political
representative for battalions and higher
units has now been adopted. The
commissar explains orders to the
soldiers, with a view to eliminating
soldier committees of investigation. He
explains the reasons for wars, distributes
government propaganda with
appropriate explanations, lectures on the
advantages of communism and the
disadvantages of other forms of
government, and is in general charged
with the maintenance of morale, and the
securing of obedience to orders without

undue delay.
Provided orders are  received
sufficiently in advance to allow the

commissar time to do his explaining, this
system in a way works. It fails in
offensives, after the men become fatigued
or disheartened. When this happens,
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they revert to delays in obeying orders,
under pretext that a discussion is
necessary to determine the proper
procedure for the future. To date the
loyalist offensives have, after a few days,
failed to make progress.

Men for the Loyalist army are
obtained by conscription, and through
voluntary enlistment. A soldier has an
assured means of living—quarters, food
and clothing. His base pay of 300 pesetas
a month is high. Life is hard in Spain, and
opportunities for sudden death have not
been, and are not now, lacking. Wearing a
government uniform has been an
excellent way to keep out of trouble, and
has furnished a strong incentive to men to
join the army.

The Nationalist (Franco) army, at the
end of last year, had under 500,000 men
under arms. Inferior in numbers to their
opponents, they have surpassed them in
discipline and in leadership. The nucleus
of their forces consists of:

a. The old Spanish army, about
80,000;
b. The old Guardia Civil, about

15,000, nearly all reenlisted men;

c. Moors, probably about 30,000,
with their own officers—these are
excellent attack troops;

d. Three Italian divisions—about
36,000;

e. ltalian specialists—aviation,

services, arms and supplies; variously
estimated as 10,000 to 30,000;

f.  German specialists, of all arms
and services—5,000 to 10,000.

There have been sufficient officers
from the beginning of the war to enable
training schools to function continuously.

The Nationalist enlisted personnel is
maintained by conscription and by
voluntary enlistment. Devotion to ideals
such as religious enthusiasm, monarchial
traditions, Carlism, Fascism, have been
effective in securing recruits. The base
pay is just one tenth of that paid in the

185

Loyalist army. The various Nationalist
components, including the officers, differ
widely as to political beliefs, but they
have decided to postpone a decision on
the final form of government for Spain, in
order to unite on the immediate mission

of  suppressing  communism  and
anarchism, and establishing law and
order.

Loyalists and Nationalists are now
well equipped with materiel. Sometimes
one side has the advantage, and
sometimes the other side. The
Nationalists, with their trained officers,
have been able to use their materiel to
better advantage both as to technique, and
as to tactics. The Loyalists have been at a
disadvantage, due to lack of trained
personnel. This difference has been
strikingly noticeable in the artillery. We
will mention this later.

Recollecting the differences between
the two sides, let us see what lessons have
issued from Spain.

The outstanding one has been the
power of the defense. It has taken
unexpectedly stronger forces,
ammunition, and time, to break the
simplest lines, held by poorly trained, and
sometimes poorly equipped units. All
kinds of terrain have been able to hold off
an antagonist. It was not news that
mountain lines were hard to break, but
lines in open country have been difficult
to overcome. Towns, large and small,
have been held by very mediocre forces,
notwithstanding in many cases the
presence of large numbers of inhabitants
to hamper the defense.

Defensive positions during the early
stages of the war had some regular
formation. It was easy to locate these,
and a combined infantry and artillery
attack could break them. Concealment
became the rule, and with practice
camouflage became excellent. The
skeleton of the defense was a dispersed
system of machine-gun posts, supported
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by artillery in defiladed positions. The
dispersion was both as to distance and as
to interval, and was as irregular as
possible. The machine guns afforded no
targets that were visible from air or
ground observation, and their positions
were changed frequently.

Machine guns have not needed
extensive fields of fire—100 meters has
sufficed. Positions on reverse slopes, with
a mission of stopping attacks at a crest in
front, have been successful. If the enemy
remained on, or just in rear of the crest,
the artillery destroyed him by shell fire—
crests are easy targets to bracket. It has
been found to be almost impossible to
discover even approximately the location
of concealed machine guns. They have
been as close as 100, and as far as 2,000
meters from where infantry has been
stopped. In general, defensive positions
had several lines in rear of one another.

Woods have been defended by
machine guns which could not be located
by any kind of observation. Open ground
in front could be covered by fire through
tunnels cut through the underbrush.
Ravines inside of woods afforded
excellent defense positions, especially if
protected by wire, but any kind of
position has been found difficult to seize.
Where time permitted, machine guns
have had overhead cover. The artillery
mission has been, for the defense, to
provide emergency barrages, and to shell
hostile troops which have been halted by
the machine guns.

Spanish towns have stone buildings,
and have been important centers of
resistance. Only selected buildings, or
parts of buildings, were occupied.
Defenders could be posted as desired
between roofs and cellars, and on either
or both sides of streets, and anywhere
within a radius of several blocks.
Passages opened between buildings
enabled the defense to shift from a
building being shelled to one which was
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temporarily safer. Even when close by, it
was no easy task for the attack to
determine where the enemy was.

The initial attack on Madrid was
stopped by a force of 8 machine guns,
1,400 rifles, and 1 75-mm. gun. This
force was outnumbered 20 to 1, but it
held. The castle of Alcazar sustained
prolonged shelling over a period of six
weeks; it was mined, and repeatedly
attacked by superior forces, but it was
never taken.

Stone, concrete, and steel-framed
buildings have been difficult artillery
targets; not hard to hit, but hard to drive
defenders out of. Light and medium
artillery have caused but partial
destruction, and have not driven out
personnel in lower stories and cellars.
Heavy artillery, firing with delayed-
action fuzes, especially if of 210-mm.
caliber or larger, may bring down entire
buildings of considerable size. But there
has been little artillery of this caliber in
Spain. Bombing with delayed-action
fuzes, using bombs up to 300 kilograms,
has been very destructive, but it has not
been very accurate. Battles for towns, of
even minor importance, have lasted for
weeks and months, there not having
been sufficient heavy artillery and
ammunition to destroy the enemy's
positions within a reasonably short time.
Successive destructions have afforded
the possibility of occupying old
positions previously shelled, and have
given no solution.

Machine guns have formed the nucleus
of the defense, but they have needed
artillery to support them. The machine
guns have arrested the attack, and have
forced the attackers to seek cover. The
artillery has had the mission of searching
out the enemy, destroying him, or causing
him to retire. Usually the artillery has
been inferior in strength to that of the
enemy, and has been unable to cover the
entire front at one time. When an attack
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was received the artillery fired
successively at targets which had been
stopped by the machine guns. In brief, the
machine guns immobilized the enemy;
the artillery destroyed him.

The defense has profited by terrestrial
observation. In the early days attacks were
loosely made, and were visible to the OP's.
With improved training and experience,
infantry is no longer often seen; but the
auxiliaries of the infantry—tanks, infantry
cannon, and the like, are hard to conceal,
and have given the OP's at least some idea
as to the location of the hostile infantry.

In general, the result has been that a
defensive line which averaged 20
machine guns to the kilometer of front, if
suitably sited and camouflaged, has been
unbreakable by any infantry attack,
regardless of support by tanks, aviation,
and accompanying weapons, unless it was
supported by strong artillery forces.

A hundred men have been able to hold
a kilometer of front; a regiment, three
kilometers with triple lines of defense.
Nine to ten kilometers has been a good
front for a division, which could provide
a defensive position of such depth that it
would be impracticable to break the rear
lines, without the enemy first causing a
displacement forward of his artillery.
Where only a single line of defense has
been necessary, as for temporary
positions, extensive fronts have been held
by small forces.

The power of the defense, through
extensive use of machine guns supported
by artillery, has caused battles to be
prolonged over days and weeks, has

involved heavy losses, and especially for
the  offensive, has required the
expenditure of enormous quantities of
ammunition.

The defense, in Spain, is constantly
improving, from experience, training, and
new materiel. Both sides are now provided
with antitank and antiaircraft artillery as
basic elements. Mustard gas would be an
excellent defense weapon, but reports to
date do not indicate its use in Spain.

How has the offensive succeeded in
overcoming such difficult and tenacious
resistance, which has caused battles to
last over prolonged periods of time?
Before we answer this question, let us see
what tanks have done.

Much had been expected of tanks, and
much had been hoped for from them.
There had been speculation, most
interesting, as to what tanks would do
when their opportunity came. The
artillery has been interested from the
viewpoint of bringing effective fire on a
rapidly moving target, which could shoot
back. Infantry has been interested both in
the use of tanks as an offensive weapon,
and as to how, when on the defensive,
best to meet their attacks.

What are the facts?

Tanks in Spain have been German,
Italian, and Russian. Germany sent units
from, or the same as, those assigned to
her mechanized units. Italian tanks were
those which had been successful in
Ethiopia. Russia sent two Kkinds of
tanks—a light type and a heavy. The
characteristics of these four kinds of
tanks, in round numbers, were:

Type Unknown Fiat T-26 T-28
Weight, tons .......ccccooeveiiininn 6 3 9 20
Speed, maximum miles per

hOUr oo 30 25 30 25
Armor, inches .6 .25 37 .6
Machine guns 2 2 2 3
Antitank guns None None One 47-mm. | One 47-mm.
Crew ..o 2 2 3 4

187



THE FIELD ARTILLERY JOURNAL

The first tanks appeared in October,
1936. They were Russian, and were near
Madrid. At this date there were no
antitank guns or mines in the field, and
tanks were not employed against tanks.
Conditions were most favorable for their
use. They were employed in groups not
exceeding twenty to make turning
movements, and then to operate against
the enemy's flank. These tanks had some
success, and they inflicted losses. But
they never had a decisive effect on the
engagement. They were not tied to the
infantry, nor to any artillery fire; they
invariably scattered, and were destroyed,
or were put out of action by the hostile
artillery. Light batteries were a dangerous
antagonist. Certainly batteries had to take
precautions for their own safety. A sharp
lookout, the ability to change the
direction of fire of at least one piece to
any direction, with a fair field of fire all
around, were necessary. In the Madrid
battles, tanks never broke through the
artillery line.

Russian tanks had certain mechanical
difficulties, which were sharply brought
out by war conditions. They had
considerable rubber in their running
gears. This melted or burnt out when
crossing through gasoline fires, which in
street fighting were hard to avoid.
Grooves existed on the under side of the
tanks. Individual hostile infantry, from
the shelter of shell holes or other places,
threw bottles of gasoline against the side
of the tanks. The escaping liquid
accumulated in the grooves, and was then
ignited by a hand grenade. The resulting
fire forced out the crew, and the tank was
lost.

There were numerous tank actions
during the winter of 1936-1937. The
infantry on both sides eventually secured
tanks, so most attacks had some. They
secured no important results.

The lessons of the World War, that
tanks should be used in masses, had not
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been forgotten, but it was the spring of
1937 before enough tanks were available
so to employ them. Loyalists and
Nationalists both secured considerable
number of tanks at about the same time,
but as pointed out, the Loyalists had tanks
which were heavier, and all of which
were armed with an antitank 47-mm. gun.

In the Guadalajara campaign, the
Nationalists used nearly 100 tanks in one
mass. They were covered by a strong
artillery ~ preparation. They had
considerable success, for they made a
breach in a defensive line which had
previously resisted numerous infantry
attacks. An advance of nearly 30 miles
was made, notwithstanding bad weather,
with nearly continuous rain and snow.
The artillery which had supported the
tanks displaced forward, but because of
wet ground failed to occupy positions,
and remained in march order on the roads
pending information as to location of

targets.

At this stage, the Loyalists
counterattacked with a mass of about 50
Russian tanks. The Russians

overwhelmed the smaller German and
Italian tanks, whose armor could not
resist the Russian tank 47-mm. guns.
Neither had the Nationalists at this date
any antitank guns or heavy-caliber
machine guns capable of stopping the
Russians. The Germans and Italians fled
back through their supporting troops. This
battle appears to have been the first of
tanks versus tanks—the one with the
heavier armament and armor won.

Now came the Loyalist aviation.
Finding the Nationalist artillery strung
out on roads with trains in rear of them,
they bombed these columns, causing
serious  losses and  tremendous
confusion. This was too much for the
Nationalist infantry. Observing what
appeared to be a spectacular destruction
of their artillery, from which they were
receiving no assistance, confronted
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by advancing Russian tanks with armor
impenetrable to their projectiles, they fled
after their own tanks, and streamed to the
rear. The Russian tanks made a
substantial advance, but they were not
able to penetrate the line of reserves. The
operators understood how to drive their
tanks, and how to fire their weapons. But
when they got in advance of their
supporting troops, the tanks were not
employed to the best tactical advantage,
and they lost the opportunity for all
except a local success.

The lessons of the Guadalajara
campaign were evident. Tanks by
themselves had not accomplished much.
It seemed clear that thereafter, the action
of tanks must be jointly with, and in
coordination with:

The artillery to clear the way.

The infantry to hold what the tanks
seize.

Tanks with armored cars are an
intermediate weapon between artillery
and infantry. They had given excellent
results for exploitation, but only when
the enemy had no prepared defense line,
antitank guns, or artillery to oppose
them. For the future, the possibility of
tanks and armored vehicles being
opposed by like types must be expected
and provided for.

Both sides in Spain have now
equipped themselves with antitank guns.
Standard equipment on the Nationalist
side is 4 65-mm. guns per battalion of
infantry. They have been very successful,
for since the spring of 1937, unless the
antitank guns were first knocked out by
an artillery preparation, no frontal attack
by tanks has succeeded.

This brings us back to the point of
determining how attacks must be
conducted in order to penetrate, or drive
back, a modern defense.

Many, in 1918 and afterward, thought
that the great concentrations of artillery
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in the closing year of the World War
were exceptional, and would not again
occur. They were of the opinion that the
World War showed decisively the
superiority of the offensive, and that this
method of warfare was unduly
handicapped when it was contingent on
accumulating masses of guns and
ammunition. They looked forward to
emancipating the infantry from being
tied to masses of artillery. Schools
taught that extensive artillery
preparations would occur only in a
limited number of cases, and that effort
should be directed to avoiding them,
substituting mobility for fire power. To
obtain mobility there has been in some
places a marked tendency to decrease
the artillery, on the ground that it is
cumbersome and interferes with the
desired mobility. If Spain has shown
anything, it has been that even slenderly
held positions can not be broken except
through thorough artillery preparation.
The rule has been—no artillery: no
progress.

The facts are that the World War
proved not the superiority of the
offensive, but the superiority of materiel.
The offensive of the Allies in 1918 won,
but they then had the artillery and
ammunition needed. Offensives in earlier
years had been generally fruitless because
of lack of materiel, and the war drifted on
until the means to end it were
forthcoming. Then it ended rapidly.

Once again we see the same lesson in
Spain. When one side has accumulated
materiel sufficient for an offensive,
progress may be made, and it ends when
the materiel, especially the ammunition,
is exhausted. A pause results until a new
stock of guns and ammunition has been
concentrated. It is not of course necessary
that new assemblies of means be in the
same sector as a preceding one.

After one and a half years' strenuous
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fighting, through mountains and across
plains, and against cities, large and small,
it has been everywhere found that only
artillery fire in great volume would break
an even moderately defended front. Both
sides in Spain had to increase, and are
still increasing, their artillery. It has been
necessary to provide much more
ammunition than had been previously
even imagined.

The artillery has been the main arm on
the offensive. Not only has there had to
be artillery in quantity, with lots of
ammunition, but it has had to be pretty
good artillery. Victories by the
Nationalists have been largely due to the
fact that the major portion of the Regular
Army artillery joined their side. The
Loyalists have from the first been
suffering from a dearth of competent
artillery officers. They had a deficiency
of materiel at the beginning of the war,
but this was later corrected by
importations of artillery and materiel
from Russia and France. But they have
not been able to find competent artillery
officers to handle the excellent materiel
now at their disposal.

The offensive has won battles by
piercing fronts. Excepting the early days
of the war before armies had been
organized, turning movements have
eventually had to fight a frontal action
from the local point of view. Victory
depended on having sufficient guns and
ammunition, not necessarily a superior
number of personnel . . . at the decisive
point. Owing to the quantity of artillery
required for frontal actions, attacks to
date have only been possible on narrow
sectors, because of lack of materiel for
more extensive operations. It has been
possible to change sectors from time to
time, and also theaters of operations, but
this has taken time to accomplish.

War is dangerous and expensive.
European armies are under constant threat
of having war break out without notice.
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They realize that the conditions of the
World War were not exceptional, but
were the necessary and reasonable
consequences of improved materiel, and
that the situation created by these, and
newer developments, must be met and
provided for.

That large quantities of artillery and
ammunition are necessary to make an
offensive possible is now recognized. As
the artillery provided by current tables of
organization is insufficient for modern
needs, this situation is being temporarily

met by:
a. Increase of artillery, as far as
stocks permit.
b. Great increase in ammunition
reserves.
¢. Reducing fronts of attack to a

width commensurate with the
number of guns and ammunition
available.

France has arranged, effective upon
mobilization, to double its division and
corps artillery. The materiel for this is
on hand. An increase of the army
artillery is under consideration. The
increase will provide approximately 50
guns per kilometer of front, of which a
little over one-half are 75-mm. guns, and
the balance of larger calibers. These
figures are basic strength, and are
exclusive of antiaircraft, antitank, and
infantry guns.

Fifty guns per kilometer is low to
insure success. It is a minimum for
favorable cases, such as where no cover
exists and observation is good. Where
cover does exist, the basic strength is to
be doubled or tripled.

Germany and Italy are increasing their
artillery, details not yet known. European
countries are increasing the ammunition
reserves, as it is evident that war will
come to a standstill if very large supplies
of shell and powder are not constantly
available.

Cessation of hostilities, due to lack
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of materiel, occurred during the World
War, and is again occurring in Spain.
Such a situation is costly. Prolongation of
war gives time for economic factors,
finance, starvation, lack of raw materiel,
to exert pressure. Economic pressure is
important and effective, and no nation
will nowadays start a war unless it has on
hand sufficient war materiel to give more
than a reasonable chance of lasting
through the period of all battles needed
for the mission of the war. Every effort is
being made to avoid in the coming war
long delays between battles. Quantities of
munitions in stocks are secret. No nation
wishes to allow a possible enemy to
determine whether it is ready for war, or
approaching that status. We can not state
how nearly ready for war certain nations
are.

Based on recent war experiences,
battles of the future are envisaged as
commencing with an artillery
preparation against a front restricted in
size to the number of guns available. All
guns will fire at a high rate, delivering a
deep and terrific barrage, largely of
medium and heavy calibers. This
barrage will advance slowly, starting
from a range which is known to be short
of the nearest hostile positions, and will
continue to a range beyond the objective
of the infantry. We will discuss the
infantry advance later. The barrage must
drive out, or destroy, substantially all
enemy installations in its path, which
must include those of the flanks of the
attacking force. Since it has been
repeatedly proved that a very small force
can defend a front, it is sufficient in an
attack, if only a thin line of infantry
reach the objective, provided there be a

short time for orientation and
reorganization.
Coordination of artillery, infantry,

tanks, and aviation must be arranged. In
the past we have found that coordination
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of artillery and infantry was far from
simple. To add thereto two other arms,
tanks and aviation, certainly complicates
the question. But it is absolutely
necessary that it be done. And it has
been accomplished in Spain, the first

time at Bilbao, where there was
provided:
a. A powerful artillery barrage.
b. Regulated bombing, coordinated
with the artillery.
c. Tanks in masses, closely following
the artillery barrage.
d. Infantry closely following the

tanks.
Lacking sufficient artillery, the sector of
attack was narrow, but it went through.

A later example of a modern attack
occurred at Santander in August, 1937.
The battle was fought over terrain
consisting of narrow valleys, between
wide stretches of open upland. In one
attack by the 61st and 62d Nationalist
Divisions, the artillery preparation, aided
by bombing, broke the enemy's lines, and
the tanks and infantry reached their
objectives without opposition.

Two Italian divisions, Black Flame
and Black Arrow, had stiffer opposition.
These two divisions had about 72
batteries, or 288 guns, in support, on a
front of some 5 kilometers. The artillery
preparation lasted 75 minutes, with an
average expenditure of not quite 2 rounds
per gun per minute. About 120 tanks
followed the barrage. Approximately one-
fifth of the tanks was of a newer type
carrying an antitank gun, and covered,
against hostile tank attack, the lighter Fiat
2-man tanks. In this battle no enemy
tanks appeared, so that there was no
tank-versus-tank action. The light tanks
ran around everywhere. They
concentrated against enemy nests which
had not been destroyed by the artillery;
they mopped up in a most effective
manner. The infantry assisted in mopping
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up, and organized the territory gained.

The infantry, having reached its
objective, protected itself with but minor
assistance from the artillery. The latter
was released for a following mission,
which was to prepare for an attack in
another sector, not necessarily adjacent.
Utilizing long ranges, and wide traverses
on carriages, the artillery, with as few
changes of positions as possible, drove a
second wedge into the enemy's front. This
system kept the artillery constantly busy;
the infantry was mainly employed by
sectors.

Successive attacks on restricted fronts,
each with limited objectives, are not
preferable to attacks on a wide front with
unlimited objectives. It has simply been a
necessity, due to the strength of the
defensive, which has imposed this type of
attack as the only one possible. An attack
on a wide front would require more guns
and ammunition than either side in Spain
now possesses. This lesson is becoming
well understood, and has led, as stated, to
a general movement to increase the
artillery and ammunition supply of
modern armies. If a new war occurs soon,
attacks on limited fronts, delivered
successively in different sectors, is what
will probably occur.

The days of infantry marching on foot
are at an end. Columns on roads are no
longer possible, and while it would be
practicable to march infantry on foot if
divided into small detachments, this
would require so much space as to be
impracticable. Road movements for the
future are clearly to be by motor vehicles,
which may march at high speed, with
sufficient distance between vehicles as to
preclude effective bombing or shelling.

The best opinion tends to having the
infantry in attack follow the artillery
barrage mounted on caterpillar cross-
country tractors, preferably armored.
Speed is not essential, as the artillery
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barrage to accomplish its mission must
move slowly. The tanks in Spain have
clearly shown that this is practicable. Ten
tractors to the kilometer carry enough
men, machine guns and ammunition to
hold an objective. The artillery
preparation can neutralize most of the
resistance; the tanks can mop up what
little escapes the artillery. Infantry so
mounted can safely follow the barrage at
some distance, and may march in an
irregular formation.

The French War Department has
announced that as a result of the war in
Spain, and of their own maneuvers held
in Normandy, in September, 1937, that a
large increase would be made in
mechanized armored vehicles. This
program is being pushed, as it is realized
that possible hostile states may be doing
the same thing, and may seize an
opportunity to commence a war before
their opponents have properly armed
themselves. For example, some notable
discussions of what is being prepared on
this line have appeared in the German
military press.

New weapons and equipment are
decisive in modern battles. The offensive
battles of the future, and the fate of
nations, now are being planned, and this
requires a strong artillery with plenty of
ammunition, an air force to bomb
objectives beyond artillery range, tanks
and armored vehicles to precede the
infantry attack, infantry mounted on
trucks for road movements, and on cross-
country armored vehicles for attack. The
days of infantry operating on foot, except
for defense, are disappearing.

Another lesson from Spain has been
in the use of infantry reserves. To hold
out important forces until reports are
received which will enable a decision
to be made as to the best place to
employ them, has given poor results. It
has been impossible for the
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OPs' or air reconnaissance to follow battle
movements, because of universal use of
camouflage and the impossibility of
certainly distinguishing hostile from
friendly infantry. Reports giving a clear
picture of a battle do not arrive until the
battle is over, and it is then too late to use
the reserve. If used at all, it must be
during the battle. The risk of committing
reserves too soon is small compared with
the risk of losing the engagement by not
using them. The best plan has been to
have the reserves follow whatever unit is
advancing, and in any case keep moving
forward.

Liaison between infantry and artillery
has been difficult on account of inability
of OP's and air reconnaissance to keep
track of battle movements. In the
offensive, the infantry has been able to
follow the barrage, and if the artillery
preparation has been correctly calculated
for its mission of sweeping enemy units
out of the sector of attack, the infantry
has closely adhered to a time schedule. In
the later battles, the artillery has set the
pace, and has opened a way for the
infantry.

On the defensive, time has been
required to relay information from the
front line as to enemy positions. Such
information has occasionally arrived
simultaneously from different sectors,
which has introduced the problem of the
priority of artillery fire between different
targets.

For both offensives and defensive,
CP's of artillery and infantry have
tended to be close by. Modern artillery
regulations generally have required this,
but in practice it has not always been
done. Some regulations show artillery
CP's, diagrammatically in texts, as in
rear of the next lower units—battalion
CP's behind batteries; regimental CP's
behind battalions; etc. War has not
demonstrated that artillery CP's must be
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in rear or subordinate units. What a CP
needs is:

a. Connection with own units, and
supporting units.

Information as to targets, and as to
the enemy.

An artillery CP which is near to an OP,
and close to the front, may be better
situated to secure information as to
targets, and maintain liaison with the
infantry CP's, than if it were in rear of the
batteries. A forward CP position has been
indicated as frequently desirable.

Advances and retirements near the
front, for all arms, have been in deployed,
or semideployed, formations. The
Germans practiced this in their retreat in
France in 1918, so this method is not new.
Some think that it must be slow and
exhausting. Even if this were true it is,
nevertheless, necessary. But its truth is
doubtful. Modern vehicles, and utilization
of roads, including secondary ones for
small parties moving at a high rate of
speed, afford means of transportation
heretofore unknown, and must now be
reckoned with.

The high rate of movement of
motorized and mechanized troops enables
forces 100 miles away to be in line over
night. For troops to take shelter with
safety, an outpost line must be at least that
far out. It can be maintained only with
motor vehicles and radio installations. If
security detachments thrown out to
considerable distances appear liable to
capture or to severe losses, it must be
remembered that they have greater
delaying power than formerly, that they
can be reenforced quickly, and that if
necessary they can get away rapidly.

Excellent motor  equipment in
quantities is necessary for troop
movements. It may be used deployed, or
in numerous small columns on roads if at
considerable distances apart. The increased
lengths of columns will be balanced

b.
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by a shorter time distance, due to the high
rate of speed of vehicles. If moving at 30
miles an hour, and an average distance of
100 meters between vehicles (which is
probably sufficient to avoid extreme
losses from bombing) more than twice as
many troops may move over a road than
if on foot, marching at 2% miles per hour.
The days of advancing at this speed,
except for small units, are gone.
Protection against bombing and shelling,
especially near the front, has to be taken,
and detours may be frequent. Cross-
country vehicles are indicated as the type
for future troop movements in forward
areas.

Comments

If war should come soon, there is a
strong probability of repeating the
sequence of events which occurred in the
World War. Rushing troops to the front,
stabilizing warfare, conscription, efforts
to have more men at the front than the
enemy, sacrifice—largely useless—and
then, after a long time, costly victory,
provided we furnish men, money,
materiel, and ammunition absolutely
necessary to win.

Why start on such a course? For some
it is easier to follow a path already
defined than to discover a new one. But
when the old path is known to lead to
destruction, it ought to be boldly
abandoned, and a complete new direction
taken, in the light of lessons of recent
wars.

We have been basing our training on
the value of the offensive. Our annual
training programs have stressed this
point, and have insisted on teaching our
officers that the offensive must be
undertaken. There seems to be a general
opinion that history indicates that
victory goes to the side which adopts the
offensive. This is not true. A moderate
knowledge of history will show that
victory by no means went always to the
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side which commenced the offensive.
The passive defense has occasionally
won decisive actions; the active defense
has won the majority of decisive battles.
Think about Saratoga, Gettysburg,
Waterloo, and the Moscow campaign of
1812. Nowadays the tactical offensive is
most difficult, and ought not to be
undertaken unless there are available the
means required for success—artillery,
ammunition, tanks, armored vehicles,
planes. No training should stress the
point that we must attack, if
insufficiently or improperly equipped.
To do so is to play into the enemy's
hands.

In the past 50 years, decisive victories
have been won only against forces which
have been greatly inferior as to
equipment, particularly as to artillery and
ammunition. This is what is occurring in
Spain—a repetition of past lessons. Why
blind ourselves to this fact? If we are
going to win our next war, a very great
superiority will be needed to win. If we
do not have this superiority, it is useless
to try. For this reason, nations in Europe,
although having assumed missions which
from their point of view would justify
war now, hesitate to start one, as they do
not have the superiority necessary for
winning. This explains the present
stalemate in Spain. Neither side has the
great superiority required for the
overthrow of the other side. Two years
ago in Ethiopia, and today in China,
successful offensives have occurred. In
both cases, one side has had noticeably
inferior numbers, but a tremendous
superiority in materiel, ammunition, and
leadership.

In past wars decisions were sought
primarily  through  application  of
principles. The main one was that victory
generally went to the party which had the
strongest force on the battle field. There
were discussions as to whether morale
was more important than numbers.
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As there was not much difference
between opposing forces as to morale and
equipment, the result usually was that the
larger force won. Many still have the
same idea—at the present time a
dangerous one.

The opinion that the offensive is
superior to the defensive is not
necessarily true. Nearly a quarter of a
century ago, in 1914, the French attacks
on the Belgian frontier showed this to be
false. Yet our regulations have not
changed. Men are no match for machines.
To hurl infantry forward, improperly
supported with materiel and ammunition,
is to invite death and defeat. Attacks
nowadays do not succeed unless correctly
planned, and equipped with materiel and
ammunition.

If Spain has taught any lesson, it has
been that morale will not compensate for
lack of means. We need morale and trained
troops, but we must have weapons and
ammunition, and know how to use them,
before we can expect victory. Numbers are
no longer the main factor. A small, trained,
and well-equipped force is superior to a
large but improperly or insufficiently
equipped force. We need only remember
the offensive at the Dardanelles in 1915,
with a superiority of 9 to 1; or at Neuve
Chapelle in 1916, with a superiority of 16
to 1. Both of these failed, notwithstanding
overpowering strength of numbers, due to
insufficient  equipment, particularly
artillery and ammunition.

Modern weapons have changed war,
and we can not count upon the old
systems of tactics being of value today.
We have not had meeting engagements
between large forces since our Civil war,
and not many then. Seventy years after
this type of warfare has disappeared, we
are still teaching it. Advance and rear
guards marching on roads in columns
are now impossible. The British have
boldly abandoned this idea, and practice
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advancing on a wide front, with small
mobile motorized bodies. Some of our
generals have practiced this maneuver,

but we continue to instruct in old
formations  which are  completely
obsolete.

What has replaced the old tactics?
Advances in line; marching of troops at
rapid gaits through use of motor vehicles;
an extraordinary change in materiel; the
great strength of the defensive due to
combined use of machine guns and
artillery; the increased need of a powerful
artillery and immense quantities of
ammunition when on the offensive; the
use of air forces to bomb and reconnoiter;
armored vehicles to assist the attack; the
coordination of numerous and
complicated kinds of weapons and troops
into one joint maneuver.

Competent leadership is more than
ever necessary. Spain has shown that
imposing masses of artillery and tanks
will give but minor results, when
leadership fails to make the best use of
them. A leader with a high morale, and a
will to win, will not compensate for lack
of artillery, munitions, and materiel, and
a knowledge of how to use them
properly.

How are we to obtain this leadership?

Our schools follow some old methods
which ought to be discarded, to be
replaced with a corresponding amount of
instruction ~ based  upon modern
campaigns. Campaigns of this century
should be treated as normal, and not as
exceptional instances not likely to be
reproduced in the future. Spain once more
shows that stabilized warfare is not
impossible, but is the necessary
consequence of insufficient artillery and
ammunition to keep moving. This is a
repetition of the experience of innumerable
wars. For the combined arms, maneuvers
are necessary, with decisions based
upon  modern  battles, and not
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upon tactics long dead. Above all, careful
attention and study of lessons
demonstrated in recent campaigns.

For an offensive, the artillery and the
ammunition for the artillery determine the
width and depth possible for an attack.
Artillery communication is the least liable
to interruption; its fire is the most
accurate; it acts independly of the
weather, terrain, and visibility. It can
deliver fire, within the range of its guns,
anywhere and at any hour, and in truly
destructive volume, if ammunition is
provided. Artillery blasts a way for tanks
and infantry, and with its barrage marks
out the path which they are to follow. It
protects and screens, and destroys
machine guns and other hostile weapons
which oppose an advance.

Twenty years have elapsed since the
World War. Unexampled changes have
occurred in weapons, organization and
tactics. A complete new orientation is
required; new training with new ideas.
There may be a delay before the next
war starts. No nation desires to start
war, if it feels there is the slightest risk

of losing—the result would be too
terrible to contemplate. No nation is
sure of all changes which ought to be
made in existing armies. All are rapidly
changing and adjusting their forces,
hoping to complete reorganization and
increase of materiel, before their
possible enemies can do the same thing.
But on certain changes all nations are
agreed. These are:

a. Ability of the defensive to hold
fronts with only a light occupation, until
the enemy has assembled a vastly
superior force of materiel and munitions.

b. Great increase of artillery for the
offensive—officers, men and guns.

c. Greatly increased expenditures of
ammunition, which for both defensive
and offensive must be provided in
advance while peace still reigns.

d. Necessity to coordinate with the
artillery and infantry, air forces, and
mechanized units. For this, frequent and
extensive maneuvers.

Let us take advantage of the time
which may yet be available before our
next war starts.

New President of Field Artillery Association

Major General Robert M. Danford, the Chief of Field Artillery, has been selected
by the Executive Council, in accordance with the terms of the Constitution, as President
of the United States Field Artillery Association, to complete the unexpired term of
Major General Upton Birnie, Jr., who resigned his office March 25th.

During National Airmail Week, letters from Fort Hoyle, Md., carried a "cover" of
the Sixth Field Artillery (Colonel William P. Ennis), the regimental crest in black on a
scarlet background, and the reminder that a gun of this command fired the first

American shell in the World War.



Are Private Soldiers Necessary?

BY WILLIAM HAZLETT UPSON

OW that the horses have been so

largely eliminated from the field

artillery. | have decided, entirely
on my own initiative, to start working on
another much-needed reform—the
elimination of the privates. And | feel that
it is only fair for me to present my plans
to you artillery officers who read this
journal, so that—if you have any
objections—you may voice them before it
is too late.

In my opinion (and | ought to know,
having been one of them) privates are just
as objectionable as the horses ever were.
To put it bluntly, the average private
soldier—Ilike the average horse—is an
unmitigated nuisance. He is always in the
way—always making trouble. He is a
continuous source of worry to his
officers, and a burden on the service of
supply. And the small amount of useful
work which he contributes can be handled
much better by machinery. In short, the
private has no legitimate place in an
efficiently organized battery of field
artillery.

Perhaps this point can be made
clearer by a consideration of the
activities which went on in our battery—
D of the 13th—when we were at the
front in 1918. As batteries go, this outfit
was unusually efficient. We were well
trained and well commanded. The
officers knew their stuff, the drivers
knew their horses, and the cannoneers
knew their guns. The special services—
cooks, telephone men, and others—
performed their tasks effectively. At all
times we managed to put the guns into
position and deliver our fire as ordered.
Judging by the standards of the day, we
were a swell outfit. But judging by any
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modern, common-sense standards of
efficiency, we were, | regret to say,
lousy.

Here are the mournful facts and
figures. Our battery, which was equipped
with four horse-drawn 155-millimeter
howitzers, had a personnel of
approximately two  hundred  men.
(Because of losses and replacements, the
number varied from 186 to 211.) Starting
on the balmy summer morning of August
1, when we detrained at Chateau-Thierry,
and ending in the damp and chilly dawn
of November 11, when the BC, in a field
near Murvaux, confirmed the rumor that
the war was really over, the battery put in
one hundred and two days of active
service. For ninety days of this period we
were constantly in action or on the march.
For ten days we were in so-called rest
billets, busy all the time on the
equipment, and working just as hard
toward the winning of the war as when
we were at the front. And there were two
days of real rest on a railroad journey
sandwiched in between the Aisne-Marne
and St. Mihiel offensives. This leaves a
period of exactly one hundred days
during which two hundred men labored
so hard and so continuously that, even
now, it makes me tired just to think about
it.

And what, in a military sense, did we
accomplish as a result of all this toil?
Well, an inspection of my own wartime
diary, and the history of the battery which
was published after the war, shows that
we moved the guns, in the course of
twenty-eight night marches, a total
distance of 324 miles. And we fired
slightly in excess of 14,000 rounds at the
Germans.
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Now, 14,000 seems like a lot of
rounds, and 324 miles seems like a long
distance to travel—until you consider the
effort that went into it. 100 days' work by
200 men makes a total of 20,000 days of
man-labor. This does not include the time
spent in training. It does not include the
work which the railroad and steamship
organizations performed in moving the
battery from the United States to the front
in France. And it leaves out the labor of
the services of supply in delivering
ammunition. In other words, this 20,000
days is purely and simply the amount of
man-labor that had to be expended in
order to move the battery 324 miles and
fire 14,000 rounds.

20,000 days of man-labor divided by
14,000 (the number of rounds) gives 1.4
days of man-labor per round. 324 miles
divided into 14,000 parts gives 122 feet
as the distance travelled by the battery for
each round fired. And 122 feet multiplied
by 4 (the number of guns in the battery)
gives 488 feet of gun travel for each
round fired. All of which may be summed
up by saying that in our battery it required
1.4 days of man-labor to move one gun
488 feet and fire one round.

At first sight, this seems completely
cock-eyed. Does it take one man almost a
day and a half to hitch up the horses,
move one gun 488 feet, and shoot it off

once? Or does it take ten men two weeks
to hitch up the horses, move one gun less
than ten miles, and fire a hundred rounds?
The answer, of course, is that no such
amount of time could possibly be
required for any such task, and that most
of the ceaseless labor of our battery was
expended on nonessentials. Instead of
concentrating on the only two jobs that
had any effect on winning the war—
moving and firing the guns—we
artillerymen of 1918 frittered away our
energies in an incredible number of
miscellaneous activities which had no
real connection with what we were trying
to accomplish.

And what were these miscellaneous
activities? Well, different members of the
outfit did different things. According to
the roster in the D Battery history, we had
five officers—a captain and four assorted
lieutenants. These gentlemen—as near as
I can remember—used to spend most of
their time telling others what to do. (They
also engaged in certain minor activities,
such as orienting the guns, figuring firing
data, riding around on horses, and

adding to the burden of the service of
supply by consuming their due quota of
food.) We had thirteen sergeants and
sixteen corporals, who also spent most
of their time, when not eating, in telling
others what to do. This means that the
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moving and firing of our four guns
required the presence of thirty-four
people to give directions.

It was also considered necessary to
have four cooks, four mechanics, eight
wagoners, one horseshoer, one saddler,
two buglers, and a miscellaneous
assortment of telephone and instrument
men, and other specialists.

And, finally, there were almost one
hundred and fifty privates, classified as
drivers and cannoneers. The drivers did a
certain amount of driving, and the
cannoneers actually put in a small
fraction of their time firing the guns. But
most of their energies were devoted to
odd jobs such as digging fox holes,
setting up pup tents, taking down pup
tents, rolling packs, carrying packs on
long marches, digging latrines, cleaning
harness, washing wagons, grooming
horses, leading horses to water, serving
on mess details, carrying hay in bales,
and so on—far into the night. You know
the dismal story as well as | do.

And what was the reason for all this
toil and trouble? Why—if the basic
function of the battery was merely to
move and fire the guns—was there so
much messing around with picks and
shovels, pup tents, packs, wagons,
kitchen equipment, curry combs, baled
hay, and what not? The answer is that all
this extra work was necessary because
there were so many men and horses in the
battery. And why were there so many
men and horses? Because there was so
much work. The whole thing was a
vicious circle—with the members of the
battery, both human and equine, spending
most of their time waiting on each other.
And, to make matters worse, all of them
were in turn being constantly waited on
by the services of supply.

So what is the answer to all this
foolishness? Well, part of the problem
has already been solved by getting rid of
the horses. And, as | have already pointed
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out, the rest of the mess can be cleaned up
by getting rid of the privates—and also, if
possible, the noncommissioned officers.

How this reform can be brought about
is, of course, a difficult question. It is
always easy to criticize; it is hard to work
out a solution. However, privates—in
spite of their uselessness in fighting a
war—have always been noted for their
wealth of ideas on how to improve the
Army. And Ex-Private First-Class
William H. Upson, Serial Number
563,591, Battery D, 13th Field Artillery,
Fourth Division, AEF, is no exception. So
here goes.

My plan is to appeal directly to the
Secretary of War, and get myself
appointed, through special act of
Congress if necessary, as Grand High
Field Artillery Reorganizer, with full
authority to carry out my reforms, and
plenty of funds for expense. It might
take several million dollars—which is a
lot of money, but not much when you
consider the good | would accomplish.
Without the authority and the cash, |
would of course be helpless, so, for the
purpose of this discussion, we must
assume that | am to be granted these
primary requisites.

Like any other good executive, | plan
to carry out my job by referring all
problems to competent experts. In
choosing these experts | will always bear
in mind the fact that my principal
objective is the saving of labor.

I will avoid all European ordnance
experts, and all Americans whose ideas
are derived from them, because in Europe
labor is so cheap that no European has
any real conception of labor-saving
technique. | will pick all my helpers from
American industry, particularly such
branches as automotive production,
where the saving of labor has been more
highly developed than anywhere else in
the world.

The first problem will be the redesigning
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of the basic unit of all artillery—the gun.
In tackling this job I will first get hold of
one of our ancient cannons—Ilet us say a
Schneider 155-mm. short. | will hitch it
onto a caterpillar tractor. I will drive the
whole works up in front of the office of
somebody like Mr. Kettering, of General
Motors. And | will ask him to come out
and give it the once over.

I will say, "Look what we have here,
Mr. Kettering. This is what we used to
use when we fought the Germans over in
France. Since that time, however, there
has been one improvement. The eight
clumsy horses—which used to be urged
along by four drivers, with a corporal on
a fifth horse to tell them how to do it—
has been redesigned into a tractor which
can be handled by one man. We have
now decided that this clumsy cannon,
which required anywhere from four to
eight men to operate, must also be
redesigned into something which one
man can handle. Our slogan is, 'One
gun—one man.' and you, Mr. Kettering,
have been selected to make this ideal a
reality."”

If Mr. Kettering should refuse, it is
almost certain that some other competent
man could be found who would be
successful in putting over the job—
difficult though it might be. The main
problem would be the devising of some
mechanical means by which the
ammunition could be received from a
truck, held in temporary storage in some
sort of magazine, and then fed into the
breech of the gun as needed. The setup
would be very similar to the automatic
handling of materials in factories. And
the details would be left entirely to our
engineering expert. He could use cranes,
hoists, belt conveyers, pneumatic tubes,
or even magnets. He could employ fixed
or semifixed ammunition, or, for greater
safety, he could keep the shell, fuse,
propelling charge, and primer separate
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and assemble them during the loading
process. He could borrow ideas from the
mechanism of machine guns, revolvers,
sausage-stuffing machines, or anything
else that met his fancy. The power could
come from the recoil, or from a special
motor on the gun, or from the tractor.
And this power could be applied in any
way that seemed  best—electric,
pneumatic, hydraulic, or mechanical. A
few operations—such as screwing in
fuzes, and swabbing out the bore—might
possibly be done by hand. The gun tractor
could be kept as separate units, or
combined by mounting the gun on the
tractor. The only requirement is that the
gun be developed into a machine which
can be operated by one man.

If any of you artillery officers doubt
that such a machine can be constructed, |
would suggest the examination of certain
intricate machines which are already in
common use. There is the newspaper
press, the automatic cigarette-making
machine, and the machine which permits
one man to control the simultaneous
grinding of a dozen or more cylinder
blocks. If you feel that such intricate
machinery  cannot be  successfully
operated in the field, even by highly
trained army officers, you might
investigate the operation of complicated
combined harvesters by ordinary farmers.

If civilians can use elaborate
machines, the army can do it too. All we
need is a competent engineer, two or
three years for experiments, and a couple
of million dollars for expenses, and | am
sure that a thoroughly practicable, fully
automatic one-man field piece can be
produced. And, as soon as we get this
field piece, the rest will be easy.

As Grand High Artillery
Reorganizer, 1 will at once set up an
experimental battery of four guns. To
begin with, I will not attempt any fancy
tricks like firing the guns while they
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are in motion, so | can use one man both
to drive and to fire each piece. This
means that, in a pinch, the whole battery
could be operated by four men—Iet us
say a captain and three first lieutenants.
However, we want plenty of help in case
of emergencies, so | plan to assign one
extra man—probably a shavetail—to each
gun. This, of course, will raise the
personnel of the battery to eight—which
may seem excessive. But the four extra
men will be useful whenever it is
necessary to run day and night shifts.
They can also act as replacements in case
of casualties. And they will come in
handy for the few odd jobs which still
remain in spite of the reorganization.
Most of the jobs which used to wear
down the strength and morale of the old
battery will, of course, disappear
entirely. And the rest will be handled, in
large part, by machinery. By getting rid
of the privates and noncommissioned
officers, as well as the horses, we reduce
the task of supervision and the paper
work to almost nothing, and we
eliminate entirely the whole miserable
round of grooming, feeding, and
watering of horses, the cleaning of
harness, and the washing of innumerable
wagons. No longer will there be one
hundred foxholes to dig, and one
hundred pup tents to be pitched thereon.
Instead, each tractor will be provided
with a neat cabin, incased in steel armor
plate, and containing two comfortable
bunks—thus  providing far  better
protection, both from weather and shell
fragments, than the former arrangement.
If elaborate gunpits are desired, they can
be scooped out by the regimental power
shovel. The laboriously-excavated 200-
man latrines of former days will be
replaced by four cute little chemical
toilets, one in each tractor cabin.
Kitchen arrangements will be worked
out in collaboration with some competent
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firm like the Statler Hotel people or
possibly the Cornell University School of
Hotel Administration. Probably there
should be light housekeeping apparatus in
each cabin. We might also experiment
with foods cooked at the rear, and
delivered, along with the ammunition, in
thermos containers. Or, we might have a
fully-equipped armor-plated regimental
dining car, mounted on caterpillar treads,
and operated by a highly trained cook,
who—considering the importance of
good food in maintaining high morale—
should rank at least as a major.

The communication problem will be
referred to the Radio Corporation of
America with the request that they work
out a system of two-way radios for all
guns and for the colonel's armored car.
If they fall down on this job we shall
probably have to develop a couple of
regimental high-speed  motor-driven
armored reel-carts. Orienting the guns
for map firing can be done by two or
three of the spare lieutenants. If an
observation post is needed, it can be
established by one or more lieutenants
and a regimental reel-cart. Firing data
will be figured on machines developed
by some adding-machine, comptometer
or cash-register company. If these
people can make apparatus which works
out an intricate problem in compound
interest with a mere flip of the wrist,
they ought to be able to provide
something that would handle an old-
fashioned one-hour firing-data
nightmare in about thirty seconds.
Probably the firing-data machine should
be built into the panoramic sight, so that
the results of all computations, including
corrections  for  barometer, wind,
temperature, drift, site, and so on, can be
applied directly to the laying of the gun.

There will, of course, be other
problems. But in an article of this length
it is not possible to discuss everything,



THE FIELD ARTILLERY JOURNAL

and | have therefore attempted to list only
a few of the high spots.

On the whole, | think my plans are
rather conservative. Instead of taking on
the whole army, and attempting to
eliminate the privates from the infantry as
well as from all other branches, 1 am
confining my efforts to the artillery alone.
And | am proposing only a very moderate
reform. Later on, with machine-operated
guns, it may be possible to shoot each
piece four times as fast, thus using a one-
gun battery, and reducing the personnel to
one captain and one lieutenant. At
present, however, | am content to let it
go at eight men to the battery instead of
the former two hundred. And there is no
reason, in my opinion, why this change
cannot be brought about—if the problem

is taken up in a systematic way, and the
services of the best experts in the
country are utilized.

At any rate, it is a swell idea. And, if it
can be accomplished, everybody—except
perhaps the enemy—ought to be satisfied.
The taxpayers will have a much less
expensive army to support. The service of
supply will be relieved of tremendous
burdens. The artillery privates should be
delighted at this opportunity to help win
the war by sitting around at home. And
you artillery officers ought to be more
than delighted at the prospect of carrying
on a whole campaign without being
hampered by the presence of vast herds of
stupid horses, privates, and
noncommissioned officers. So what do
you say?

ROUGH GOING

Dry-point etching by Kerr Eby
Courtesy of Charles Sessler, Philadelphia



FROM SEATO MOUNTAIN

with the
Second Field Artillery (Pack)

BY LT. COL. G. H. FRANKE, FA

ARLY in December last year the

commanding officer of the 1st

Battalion 2d Field Artillery,
stationed at Fort Clayton, Canal Zone,
was confronted with the problem of
putting on the finishing touches in
preparation for Pacific Sector and
Panama Canal Department maneuvers to
be held the following February and
March. His "ship" had been in "dry dock"
the previous eight months of the rainy
season, undergoing repairs, and in his
crew of six hundred and seven enlisted
men, three hundred and twenty, more
than fifty percent, had never sailed
before. A like proportion applied to the
15 officers for duty with the unit. A
"shakedown cruise”; in the form of a
tactical march and to include
reconnaissance, selection, and occupation
of positions and some service firing,
promised a happy solution.

La Venta, located in the Republic of
Panama some eighty miles southwest of
the Canal and on the Pacific Coast,
offered itself as an ideal terminal camp
site. It possessed, for these parts, the rare
combination of an ample supply of fresh
water and several miles of excellent
ocean heach in close proximity to one
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another. Nineteen thousand acres were
also already under lease to the U. S.
Government as an air-corps bombing and
machine-gun range. The open cattle-
grazing country suggested  service
practice and the nearby mountains some
real pack artillery marching which had
hitherto been extremely limited on the
jungle-covered terrain in the vicinity of
the Canal Zone. Suitable intermediate
camp sites en route to this ideal spot were
to be had—but only after many man-
hours of under-jungle clearing to provide
the cover demanded by tactical conditions
imposed.

Permission to make the march having
been secured in late December, plans
were devised for a combined animal and
truck movement to La Venta, to provide
training in certain phases of current
defense plans. Early January was devoted
to polishing off the conditioning of men
and animals. Practice in loading weapons,
equipment, and men on trucks was
included in the schedule. The number of
trucks required to supplement our ten-
vehicle motorized section had to be
determined. Native officials and private
property owners had to be contacted for
the approved use of necessary camp sites,
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without cost to the Government. Thus
ended the important features of the final
preparatory phase for the battalion
maneuvers to say nothing of innumerable
details covering such matters as supply,
boot-fitting, training in antimalarial
measures; and teaching the recruit how to
trim and notch his toenails.

The animal column of two hundred
and thirty officers and men and four
hundred and twenty-three animals
departed from Ft. Clayton at 4:00 AM
on Monday, January 17th, crossed
Miraflores Locks, and arrived at the La
Venta camp site at 11:00 PM on
Wednesday the 19th. Better to simulate
such a move under combat conditions, it
was placed under the command of a
lieutenant. First Lieutenant Carl Darnell,
who was assisted by First Lieutenant R.
G. Baker. In addition to the Second

Field Artillery, this column included the

62d Quartermaster Pack Train of fifty-
eight mules and fourteen men, and
attached  veterinary and  medical
personnel. Conforming to the tactical
situation and at the same time avoiding
the tropical sun, all marches were made
under cover of darkness with daylight
finding men and animals hidden along a
stream under the shade of the trees. The
march of four laps, totaling seventy-
eight miles, was made in the total
elapsed time of sixty-seven hours. The
last two hikes, thirty-eight miles, were
made in the final twenty-three hours,
with men and animals arriving in
excellent condition.

Forty-four vehicles, mostly borrowed
from the Pacific Motor Pool and the 33d
Infantry, and consisting largely of 1%-
ton Dodge trucks, comprised the motor
column. This column departed at 6:00
AM, January 17th, crossed the

NOW WHERE DID THAT OUTFIT GO?
Within the area marked "A," 600 men and 400 animals are bivouacked on the beach at La Venta,
Panama, "'C" marks the Santa Clara Inn.
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FROM SEA TO MOUNTAIN

WITHOUT BENEFIT OF TIRE CHAINS
The Bn CO supervises the crossing.

"*Come on, pal, up!"”

Balboa Ferry and arrived at La Venta
before noon the same day. All borrowed
motor vehicles were now released and
henceforth the Second Field was to depend
only upon its own transportation. This
proved an easy trip for these mountain
artillery soldiers, but their two days' wait
for their buddies with the animal column
was not to be spent in play. Camouflage
was still demanded. The camp site
overlooked the ocean from one-hundred
foot heights and extended along stream
lines leading to the sea. Large trees
promised concealment from the air, but
jungle growth underneath had to be
removed to make the area comfortable for
a rather extended stay, A small freshwater
stream, flowing but seventy-five gallons a
minute, had to be dammed in two places
for potable water supply and fresh-water
bathing. The arrival of the animal column
found these jobs completed, while a
limited schedule provided at the same time
some training in the Service of the Piece,
and Communication.

Streams in the Republic of Panama,
particularly near the seashore, are most
likely to have high precipitous banks or
treacherous muddy shores. To overcome
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this handicap, a small engineer detachment
of four enlisted men, equipped with
gasoline-motor water pumps and canvas
troughs, supplied the command with its
fresh water requirements. They
occasionally had to be reenforced by a few
artillerymen. This detachment served us
until our return to Fort Clayton and, except
when in the mountains, where motor
transportation was prohibitive, they met
every water demand with well-known
Engineer efficiency.

With the command assembled, daily
training began, radiating from La Venta.
The working day generally began at dawn
and, except for occasional afternoon care
of equipment and the usual chores in an
animal outfit, it was over by midday.
There were instances, however, when
departure from camp long preceded the
glow of the morning sun, and an all-night
problem further augmented the variety of
the training. Marches and RSOP's
covering appreciable distances were the
order of the day, but the experience also
included two days of excellent service
practice with all batteries participating.
The artillery range in the Canal Zone is
covered with dense jungle or thick
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cogon grass, the latter growing to heights
of eight or more feet. Eight months of the
year the whole remains saturated with
water. Percussion problems have proven
impossible with the ammunition thus far
furnished. The Air Corps Bombing Range
just north of La Venta enabled us to use
shell for a change.

Mention should be made of the
Sunday morning ride, with all officers
and their orderlies participating. Leaving
camp at 7:30 AM, we traversed jungle
growth along the streams and grazing
lands in the higher regions. Five gorge-
like stream lines were crossed, requiring

P S

had saved us a good Sunday dinner and,
although the trip had thwarted a few
contemplated week-end family reunions
at Santa Clara Inn, all gave evidence of
feeling that the experience was well
worth such minor sacrifices.

Initially only a two-week sojourn was
contemplated but, so unanimous was the
wish to prolong it, extension of another
week was secured. The fact that all was
not work undoubtedly contributed greatly
to this desire. There were many features
of a lighter and recreational nature, the
most popular of which was the surf
bathing by men and animals. Many of

R o et a1 ‘;W‘ f ‘!ﬂ!.*:m n

——

e e

—

SEAHORSE AND MERMAN

leading down the steep rocky descents of
several hundred feet and up again on the
opposite slope. Much of the route was not
even marked by native footpaths and the
experience very nearly cost us one animal
and one officer. The horse, which had
paused on a precipitous trail and backed
away from the officer leading him,
would, with one more step to the rear,
have crashed a hundred feet or so below.
The threatened officer casualty was due
to near heat exhaustion. With a little
slowing up he survived the march but
learned, it is hoped, that service in the
Pack Atrtillery requires superior physical
endurance in ability to hoof it as well as
to ride astride a sturdy steed. After an
estimated twenty-five miles we were back
in camp at 12:30 PM. The mess sergeants
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them had never experienced the
exhilarating thrill of a plunge in the
ocean. The Canal Zone offers no nearby
surf bathing. La Venta furnished the best
surf beach in the Republic. Even a
motorized field artilleryman would have
experienced difficulty in repressing a
thrill, when each afternoon some four
hundred mules and horses and some six
hundred “red-legged mountaineers” took
to the salt water together. For many of
the animals, the mules particularly, their
first approach to the ocean was with
suspicion and they required considerable
urging. Once their feet were wet most of
them took to the water like ducks. They
seemed to enjoy going beyond their
depth and the splashing around—as
much as the soldiers who clung to
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their backs, their necks, their tails, and
even their ears. Many a soldier acquired
his first real tan in the tropics and, that
the folks back home might know, it was
not an uncommon sight to see them
remove their shirts when a buddy's
Kodak came into play. The modest but
excellent Santa Clara Inn nearby
provided other facilities for evening
relaxation. It was here that the two
senior bachelors entertained all of the
officers at a superior dinner, properly
embellished. Many will likely return to
this fascinating spot at a time when their
consciousness of the next day's work at
dawn is not so apt to induce early
evening departure from the Inn.

All good things come to an end and
after two weeks based on La Venta,
orders were issued for the trek back
home. However, a new experience was
awaiting the crew. The first part of the
trip was to provide the diversion—a
detour north from the sea into the
mountains at ElI Valle and thence
southeast again to the route followed on
the outward journey. Located well up in
the hills, some thirty miles to the north of
the Pacific, via devious trails, if trails
there were, ElI Valle presents a
picturesque and fascinating settlement
inside an ancient volcano. Its valley floor,
at an altitude of 1865 feet, extends from
east to west some five miles, and its
breadth averages about a mile.
Mosquitoes are declared unknown in its
environs. Among its products are the
sweetest and most luscious oranges of the
Republic and truck loads of watercress
find their way therefrom to Panama City.

No negotiable trails, for pack animals,
that led directly north from La Venta to
this alluring spot were known to exist. In
consequence, a small pioneering group of
one lieutenant, fourteen men, and
nineteen animals, with light packs, and
led by a native guide, was dispatched
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several days early to reconnoiter and
improve a prospective route. They
attained El Valle on the second day, when
a message came from the lieutenant to the
battalion commander to “please come
look at the trail." The battalion
commander reached El Valle that same
afternoon by motor, over a circuitous and
difficult route, and interviewed his
subordinate. The report revealed that with
a little work the route was feasible until
the descent of some 600 feet into El
Valle. This descent was regarded as
impracticable for the heavily loaded pack
animals and, upon inquiry, an estimate
was offered requiring the labor of the
whole battalion for a month to make it
negotiable. Otherwise, there were visions
of guns, equipment, men, and animals
tumbling down this slope in one wild
scramble. This called for inspection and
the battalion commander hoofed it to the
top before making a decision. After
seeing the problem he directed that the
detachment devote the next day to
specified improvement of this part of the
route, that the following day be spent on
sections over the balance of the trail and
that on the third day the group return to
La Venta. Subsequent events proved the
decision correct. The relation of this
incident is not for the purpose of praising
the battalion commander for his decision
nor to criticize the estimate made by his
subordinate. Its object is to emphasize the
seemingly impossible terrain that can be
traversed by pack artillery. The lieutenant
displayed  unusual initiative  and
aggressiveness upon this task, for which
he was highly commended upon its
completion. The whole of his experience
involves a story of its own.

The pioneer detachment returned on
the third day as planned and on the day
thereafter, Tuesday, February 1st, an
hour before daylight, the command,
less its motor section, began its hike
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UP FROM THE JUNGLE

into the mountains. The first day's march
took us to an altitude of only some 700
feet, but included traversing four of the
five same difficult stream lines described
in the officers' Sunday ride. The cooler air
that night brought forth many covering
blankets not previously so used.
Impressive sights of the command were
panoramically presented, as in the case
when the column formed an almost
perfect tremendous "S"; with its tail on
one ridge line, its center deep in the
bottom of a stream, and its head on the
opposite heights. That night found the
camp along a beautiful rocky stream, with
limited cover but abundant grazing to
substitute for the long forage which could
not be brought along. One soldier, a
malarial suspect with a high temperature,
had to be evacuated. Given a hypodermic
and a little rum, he was strapped to the
pack mule ambulance and started for El
Valle at 5:00 PM, in a delirious condition.
Lieutenant R. G. Baker in charge, the
soldier's brother and two other enlisted
men, all dismounted, accompanied the
patient. The trip, mostly in the dark, was
completed by 10:00 PM, without mishap,
although he had to be carried by hand
over the sharp 600-foot descent near the
end. In spite of the arduous trip the lad
was less delirious upon arrival at El Valle
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where a motor ambulance, summoned by
radio, whisked him to the Zone, over
eighty miles away. A week later he was
back in barracks for duty, none the worse
for his experience.

Dawn of the second day saw the
beginning of the climb to some 2,500 feet
before the sudden descent to the floor of
El Valle. The morning was cool, a light
rain fell, and a twenty-five-mile wind was
blowing. To many, such weather in the
tropics was not even imaginable and the

appearance of snow flakes would have
added little to the pleasant surprise. A full
half-circle rainbow, with its ends against
a background of distant higher mountains,

completed the picture. Precarious
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going, to include a two-foot passage,
which could not be widened because of
the sheer drops on either side, was
encountered throughout the journey.
Noon, however, found the entire force in
camp enjoying an excellent dinner and
neither animal nor man had to be
evacuated because of the journey.

The cold night air made welcome the
departure at 1:.00 AM, the following
morning. Together with a twenty-five-mile
tail wind, it made easy the ascent to the
saddle that took us out over a different and
relatively perfect route. With the third lap
completed, only three more uneventful
ones remained. But coming down the
home stretch the boys did open up and
made the last two laps of thirty-nine and a
third miles in twenty-three hours. This
cannot be considered bad marching when
one appreciates that almost two-thirds of
the command carries the same light packs
as the doughboys and that the automatic
riflemen on foot set the pace of almost
three and one-half miles an hour. And, all
automatic riflemen do not meet the
specifications of at least five feet ten
inches for pack artillerymen. The pace
setters in Battery A would be classified by
some as "runts” but none ask them to step
on it when they are out in front.

The battalion returned to its luxurious
stables and barracks in Fort Clayton at
10:00 PM, on February 5th, after one
hundred and five miles in the last series
of marches. It had covered, in all,

approximately three hundred miles during
its twenty days in the field while, for
much of this period, it was at the same
time engaged in tactical exercises and
firing. No claim is made that the
experience was completed without
ailment to man or animal. Some mules
and horses, previously suspected of being
unable to take it, had to be condemned.
There were limited casualties among the
men in such matters as malaria and
blistered feet, but such as these saw the
light in adherence to prescribed
precautions, as no instruction or
disciplinary action could equally have
accomplished it. Although recognizing
that a chain is as strong as its weakest
link, this battalion operates upon the
principle that the remedy lies in
strengthening that weakest link. The
weaklings must be culled or brought to a
higher standard just as they were in the
marches of Stonewall Jackson in his
Shenandoah Valley campaigns.

The experience reemphasized and
brought forcibly home to everyone the all-
time need for perfect physical condition in
the Second Field Artillery Pack—
motorized standards in this respect,

apparently prevalent in some instances,
simply would not suffice. For those in
doubt and who had no service with the
other types, overwhelming evidence was
furnished that horse, horse-drawn, or
motorized artillery could not displace pack
artillery in certain rugged terrain.

HI HO, HI HO—

3% MPH, 120 steps a minute, automatic-riflemen setting the pace.



Fire Direction Indoors

BY MAJOR G. D. WAHL, FA

HE Field Artillery has developed a

system of fire direction during the

past few years which is simple,
rapid and accurate. It is readily adaptable
to almost any situation provided the
commander has the requisite technical
qualifications and the unit headquarters is
accurate and dependable. The
development of qualified commanders is
the purpose for which our special service
schools were devised. The development
of qualified headquarters personnel is the
responsibility of the Field Artillery units
concerned. The purpose of this article is
to suggest a method of developing
efficient  fire-direction centers and
training the necessary communication
personnel to the end that when used in
connection with actual firing the results
will be satisfactory.

Communication

Chapter 4 of the "Digest of Field
Artillery Developments, 1935" gives a
rather complete discussion of the usual
communication set-ups for fire direction.
The one best adapted to the exercise to be
suggested is Figure 23 on page 67 (See
Fig, 1 hereof). At most stations the air-
ground set will have to be eliminated
because of a lack of an airplane or
suitable substitute to work with it.
Because of the development of the
present fire-direction center, two lines to
the battalion OP are no longer necessary
in the average situation. For the battery
set-up the operator at the guns can be
placed about 20 yards from the OP and a
plane table with a range-deflection fan
can be substituted for the guns.
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FIRE DIRECTION INDOORS

FIGURE 2

In installing the system greatly
reduced distances are used. Battery
switchboards normally should not be
more than about 30 yards from the
battalion board. Distances between
phones should be only enough to make a
normally pitch