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The Day at Lens

A GLORIOUS RECOLLECTION OF MY HORSE ARTILLERY BATTALION
IN THE BATTLE OF OCTOBER 4, 1914

BY MAJOR A. SEEGER, COMMANDING THE HORSE ARTILLERY BATTALION, 15TH
FIELD ARTILLERY, GERMAN ARMY

(From "Artilleristische Monatshefte," January, 1916)

TRANSLATOR'S NOTE.—The author of this article needs no
introduction to the readers of this Journal. Two other articles
in which he gives an account of operations in which his
battalion participated, have already appeared in THE FIELD
ARTILLERY JOURNAL, being published originally in
"Artilleristische Monatshefte.” In all of these articles there is
not a trace of the drool usually found in the canned articles of
so-called official correspondents or observers. Neither does
one find even a suggestion of the venom and bitterness with
which non-combatants and neutrals sometimes revile either
one another or one or more of the numerous belligerents. To
the trained professional soldier such feelings are unknown. To
him war is brutal and ruinous, and he knows that it is hard to
refine it. He treats his opponent with professional respect. To
strike or insult a fallen foe is abhorrent to him.

More than anything else, this article emphasizes the
importance of the duties devolving upon battery and battalion
commanders. Under modern conditions of warfare, by far the
greater part of the fire efficiency of a battery depends upon
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the efficiency of the Battery Commander, while its battle
efficiency depends upon the tactical ability of the Battalion
Commander. Above all they must be men of decision, leaders,
virile men. Are our battery and battalion commanders
prepared to meet the acid test?

WHEN at some future day the time comes to write the war
record of the 15th Field Artillery, and it becomes necessary to
think of some exceptional deeds of valor to which in the
presence of our comrades we may point with pride, the 4th of
October, 1914, will not be forgotten. It is one of the days which
will always remain indelibly impressed upon my memory.
With all its exalted, stern and sanguinary memories, it lies
before me now after a year, just as if it had happened but
yesterday. It proved to me that once again in this glorious war,
as on the day of its baptism of fire, the battalion fought its
opponents to a standstill and well deserved the confidence
which our superiors had placed in it.

I consider it a special ordainment of fate that the English
should have launched their great offensive of September 25,
1915, at Loos-Lens, exactly at the spot where we had a year
earlier fought and bled. This offensive, as well as the
simultaneous great offensive launched by the French in the
Champagne, both failed completely after some initial success.

After the great Cavalry engagements at Bapaume in the
last days of September, 1914, in which we were engaged
mostly with hurriedly organized territorial troops, we were
there relieved by the 27th Reserve Division (Wiirttemberger
and Baden). On October 2nd we, that is all the Cavalry
Division around Bapaume, received the order to march off to
the north, leaving Arras to our west, and to proceed to the
district northwest of Douai, in order to cover the unprotected
right flank of the German Armies, which flank was being
threatened by the advance of strong French and especially
English forces, then advancing from St. Omer via Bethune
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toward the coal and mining districts around Lens, with the
object of preventing this very important district from falling
into German hands. The haste of our opponents was easy to
understand because, as is well known, this district embraces the
heart of the coal mining industry. The name given this district
is La Borinage. It is composed of an endless communicating
chain of pits, shafts and mines, making it very difficult to tell
where the one begins and the other ends. In the last few years
just preceding the war, a great amount of constructive work
must have been done in the development and expansion of the
coal industries. Anyway, our antiquated General Staff Maps,
which had not been revised for several years, no longer
checked up and especially failed to show the great number of
recently constructed mine shafts and pits, power, factory and
other industrial plants. Those who had new and up-to-date
maps considered themselves lucky, and those who did not, had
to fight their way through this immense and unknown district
as best they could. The towns of Lens, Billy-Montigny,
Sallaumines and Courriéres, the latter so well known from the
recent notorious mine accident, all formed a closed sea of
houses, composed of laborers' and miners' homes, mine pits
and shafts, and apparently endless streets lined with buildings,
all of which offered material obstacles to the operations of our
cavalry. Mammoth heaps of slag and dross, often twice as high
as a church tower, were the landmarks of the district in addition
to the giant furnaces and chimneys, the endless winding shafts,
which gave a clear proof of the enormous importance of this
district.

Here in this district, the scene of Zola's novel "Germinal,"
I saw with my own eyes the truth of those uncanny
descriptions depicting the life of the workingmen's families of
northern France and the awful destitution of these inhabitants
and their neglect by the government. Again and again did we
spend the night in these villages and were thus able to
appreciate the depraved condition of these people and the absence
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of all paternal governmental supervision, that is, the absolute
want of labor regulations and protection to relieve the
distressing condition of these workingmen.

One could see how prevalent were disease and sickness
from the impoverished and exhausted faces. In addition, the
general destitution and famine resulting from two months of
war had greatly intensified all of these terrible conditions.

By a forced march on the 2nd of October, we had moved
from the vicinity of Bapaume to the region west of Douai and
that same night were quartered near Vitry-Artois (about 5 km.
west of Douai) without having fired a shot, night having
already fallen and the tactical situation not requiring a night
attack. Once again every one was dead tired and exhausted, so
that, after having settled in quarters, one scarcely took the time
to eat the little that was absolutely necessary to appease
hunger, unless one was lucky enough, as in my case, to have a
good striker who at midnight brought a snatch to my bedside.

Early on the morning of the 3rd, we opened fire from
Beaumont toward the north, firing on the towns of Henin-
Lietard and Billy-Montigny, both reported as being occupied
by the enemy. It was a fire reconnaissance, as our regulations
call it. Our mission was to cover the right flank of a Bavarian
Reserve Corps with whom we also fought the next days on the
Heights of Lorette near Arras. With the Bavarians we were the
first troops to set foot on and to attack these places. In the
course of the war they have become cities of the dead that have
swallowed countless numbers of heroes. They will for all time
stand as sacred historical landmarks of the war for all the
participating armies; Lorette, Lens, Loos, Angres, Souchez,
Givenchy and all the other blood drenched places.

This was also the day on which the Crown Prince of Bavaria
issued his well-known battle order to the Sixth Army, in which
he called attention to the fact that this was our first opportunity
to fight against the English, and that it was our duty to show
them what German valor could do.
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THE DAY AT LENS

Firing from the above mentioned village of Beaumont, my
batteries began early on the morning of the 3rd of October to
search the coal mines and pits about 3 km. distant and
particularly the high mounds of slag which were surely being
used by the enemy as observing stations. Their use in this
manner in the fights which now developed was the cause of a
great deal of trouble. One thing was certain, in this district the
enemy was in every way making use of an admirable service of
information and espionage, for which indeed all the necessary
preliminary conditions were already existing in abundance. In
this confused mass of buildings and in the innumerable hiding
places and haunts common to such mining districts, it would
have been impossible in so short a time to destroy or to render
harmless all of these dens which only a few days before had
been in the enemy's undisputed possession. Indeed, we all
knew that the whole civil population was in collusion with the
military authorities, and that careful and elaborate preparations
had been arranged by which the supreme command would be
kept constantly informed concerning our movements. Even
early that morning I had noticed from my observing station that
all around us signal lights were being used. Information was
also being communicated in letter code by smoke signals from
factory chimneys, or by signals from factory whistles or sirens.
I therefore sent word to the Division Commander requesting
that all localities already in our hands or which might be taken
later, be minutely searched, that is as thoroughly as possible
considering our deficient knowledge of the crafty system of
espionage used by the French. Certainly, there was enough
cavalry available for this purpose.

The heavy fighting which now developed on our left with
the Bavarians whose flanks we were protecting, led in the
course of the day to the occupation of the villages Rouvroy and
Meéricourt, both with heavy losses. This fight was continued for
the next two days and led us, with the Bavarians next to us,
through Avion and Liévin near Lens to the Heights of Lorette.
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My statements are fully confirmed by an article recently
appearing in the "Frankischen Kurier" by a Bavarian Brigade
Adjutant, who in highest praise acknowledges the valuable
services which our cavalry and especially my horse artillery
battalion rendered from the 3rd to the 9th of October.

During the afternoon (October 3rd), the Cavalry of the
Division received the order to occupy Billy-Montigny. From
this manufacturing town, hostile fire was still being directed at
our 8th Cavalry Division which had already pushed its advance
so far to the north that the enemy in this factory district was in
a measure able to take them in rear, a very dangerous situation.
Our Hussars dismounted to fight on foot, and advanced very
slowly and cautiously against the town. My batteries were
directed to support this advance and to take under fire the
railroad station and its vicinity. The gun detachments of the 1st
Horse Battery felt a keen delight in firing into this sea of
houses, the range being scarcely 1000 metres, and with a few
rounds dispersed the enemy who was evidently not in great
force. Some of the houses began to burst into flames and we
were able to observe that our field artillery projectiles have a
very good incendiary effect. But it was a more difficult matter
for our Jégers to take advantage of this effective artillery fire
and to force an entrance into Billy-Montigny along the main
road from the east. Without interruption, small arms bullets
came whizzing down the whole length of the main road and
our patrols could advance scarcely 100 metres at a bound
without being taken under fire from all buildings. Once again
our Hussars and Jagers called out: "Artillery forward to take
the street under fire." One gun of the 1st Horse Battery under
First Lieutenant Langfried was then dragged up by hand and
while under hostile fire was pushed up on the main street at
the first house of the village, where several dead inhabitants
were already lying. Whether their death was due to their
curiosity or whether they were caught red-handed with
weapons in their hands and therefore shot as punishment, I
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could not determine. At any rate they were persons of an age
liable to military service, so that we were justified in taking
them for soldiers in civilian clothes.

The village street was as straight as a right line, at least 1500
metres long and with eager expectation did we all, Jéagers,
Hussars and ourselves, await the effect of the first shot. I
myself was present and gave the officer in charge orders to
search the street with volleys at successive ranges, because a
definite target could not be identified with certainty, and it was
moreover impossible to establish positively from what houses
firing was being delivered. At about 1200 metres we thought
we could identify thin clouds of smoke coming from a tree
lying across and blocking the road, and fire was directed upon
it. The first shot caused all the windows of the houses in the
vicinity of the gun to break. The shell sped straight down the
street and struck close to the indicated target, whereupon the
hostile fire diminished somewhat, only to be opened again with
renewed energy as the position of our gun had been discovered.
Under the protection of the shields the cannoneers served the
gun as if on the drill ground, and soon shot after shot at
different ranges was directed down the street, thus opening the
way for our dismounted cavalrymen. In any way the enemy
later evacuated the place and our flanks were here secure. In
the meantime the fire of the other guns had been directed
toward the centre of the town, at the church tower and the
railroad station, and this fire also assisted materially. Our
forces then occupied the town. Late the next evening we found
shelter and cantonment in the place.

In the meantime the attack of the Bavarians had made
progress and we were directed to support this with artillery fire.
During my absence a Bavarian Commanding Officer had
ordered my batteries to take position behind the confused mass
of buildings surrounding a mine shaft, in order to take under
fire numerous hostile groups which were withdrawing toward
the west. [ arrived just in time to indicate as observing station
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for the batteries a mound of slag near a mine shaft to our right
front. This mound exceeded in height all others in the
vicinity. A thin veil of steam and smoke was constantly rising
from it, an indication that the slacks were still hot. This and
the very steep slope of its sides made us at once conclude that
it would not be an easy thing to climb. With my staff [ rode
up close to the mound and immediately gave orders to
establish the telephone stations of the battalion and the two
batteries in position. We ourselves in the sweat of our brows,
climbed this Vesuvian mound at the steepest part. It most
certainly deserved its name. We could feel the burning heat
through the soles of our shoes. The slacks constantly kept
sliding down from under one's feet. This handicap and the
dense suffocating smoke made the ascent extremely difficult.
For me it was fortunate that I had been a fairly good mountain
climber in my younger days. I was thus among the first to
reach the top. Somewhat later the telephone was gotten up by
a round-about way and with it came the reconnaissance
officer of the 2nd Battery. From the top of the mound an
extensive view could be obtained and we were eye witnesses
of a beautiful infantry attack made by our pursuing Bavarians,
executed as if in field maneuvers, although the losses suffered
were by no means slight. In the distance we could see the
redtrousered columns of the French in retreat. And such a
target it was! A target such as one seldom has an opportunity
to see! Here was a case where haste in establishing
communications was necessary, because the batteries down
below were all ready to open fire. The necessity of rapidity in
laying the telephone line was never more forcibly impressed
upon me than in this case. Some means should be provided to
carry the cable reel on the back so that the wire may unreel
itself and follow the advancing operator and thus at any
instant be ready for use. Our system of communications must
positively be greatly improved in this respect.

My adjutant, First Lieutenant G., reconnoitered and identified
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the enemy with the scissors telescope and urged haste upon
every one. His keen vision enabled him to observe accurately
the strength, composition and direction of retreat of the enemy.
Later in the evening he was thus able to make to headquarters a
detailed and useful report of his reconnaissance which this
splendid observing station had made possible. Such
commanding points, although they should not be occupied by
staffs and headquarters (because of danger from hostile fire)
should at once be located and occupied by individual
reconnaissance officers, or by agents or scouts, because the
things which one has personally seen with the eyes very often
lead to a quicker decision and more expeditious results than
information obtained from the reports of Cavalry patrols,
oftentimes delayed. On many occasions the Artillery, just as in
our peace maneuvers, was able to give the best and most timely
reports and information. If the Field Artillery correctly
understands its mission and function and does not confine itself
simply to the technical features of its arm and service but,
thanks to its good field glasses and observing telescopes and
the careful and systematic training of its officers, if it also
extend its activities to the tactical features, it will always be in
a position to be the first to make a general reconnaissance
report which will be clear and concise. I purposely interpolate
this observation in this place because it was exactly the events
of these days at Lens which impressed me with the importance
of a reconnaissance which is of general benefit. In my adjutant
I found a powerful support. His keen vision and mind, and his
expertness in map reading permitted him to instantly translate
his observations into correct and useful reports.

From this commanding station he succeeded in transmitting
rapidly to the battery below and nearest to him, the commands
which enabled it to fire several effective volleys at the retreating
enemy. To his infinite regret, his successful endeavors were
interrupted by a break in the telephone communications, just
at the moment when the fire promised to be most effective.
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In the meantime, after a rapid estimate of the situation, I
hurriedly descended from the mound, in order to select a more
advanced position for my batteries farther to the west, which
the progress of the fight imperatively demanded. In order not to
lose contact with the Bavarian infantry and in order also to give
our comrades no cause for reproach due to any omissions on
our part (which is always easily done by simply going ahead
and starring it alone) I rode rapidly forward in the direction of
Rouvroy toward our firing line, with the object of giving our
infantry the most effective support by firing over them. There
remained only one musician to go with me, my agent and
reconnaissance officer being absent on some mission. Upon
arriving at the edge of the village I gave the order to have the
batteries, all of them, to advance along the main road as rapidly
as possible toward the infantry firing line. Our own infantry
had in the meantime again disappeared from view, having
moved off obliquely to the left front, so that I stood there all
alone with the open fields in front of me absolutely vacant. The
only protection for myself and the battalion which was
advancing directly behind me, was given by two Bavarian
infantrymen, who had become separated from their
organization during the advance and were now coming toward
me in search of information that would enable them to rejoin
their organization. I pointed out to them in the distance the
hostile infantry in retreat, among them a few stragglers whom
the valiant Bavarians after a rapid estimate of the range at 800
to 900 metres, immediately took under fire, and as my
observations clearly showed, with immediate effect. All three
of us puntuated our delight with pithy and appropriate remarks
as we observed five Frenchmen fall in rapid succession.

In the meantime the battalion had arrived and in the
absence of any cover in this perfectly level terrain, it took
position in the open, each battery going front into line at a gallop,
a stunt which we had not pulled off since our baptism of fire." In

1 See THE FIELD ARTILLERY JOURNAL, October-December, 1915, pp. 659-673.
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order to mask the guns I gave orders to hurriedly fetch some
sheaves of grain to cover them up. Even though this provided
only an illusory protection from hostile fire, it nevertheless
gave concealment. The hostile artillery, which especially in
covering a retreat was very quick in taking up its new positions
in rear, did not discover us and we remained here unmolested
until darkness fell, continuing to fire on the village of Avion
and the neighboring heights toward which the enemy had
disappeared.

Late that night (October 3rd) the entire Division with some
5000 horses, made bivouac and was quartered in the town of
Beaumont, from which place we had opened fire that same
morning. This had been a great day for us and especially for
the Bavarians, who had made large and important gains, but
unfortunately not without suffering considerable losses. The
crowded conditions in the town and the difficulties in finding
sites for bivouac on the outskirts of the town were
indescribable. I have never envied these officers in this
disagreeable task of assigning bivouacs. Every one had only
one thought and desire, namely to quickly find a place to rest,
to eat something and then immediately to fall asleep.

The next morning we were to continue the work already
begun, namely to cover more securely the right flank of the
Bavarians, and to this end to gain as much ground as possible
toward the north. Our orders were to advance on and to cross
the highway Lens-Carvin-Lille and also to clear the highway
Lens-La Bassée of all hostile troops. To accomplish this it
was necessary to clear the Souchez Canal at many places of
small hostile covering detachments in order to gain ground to
the north. This task was assigned to the 5th Cavalry Division
on our right, which in its turn was supported on its right flank
by the Guard Cavalry Division at Carvin. At this particular
time there were thousands of Cavalry troops under command
of General von der Marwitz, concentrated in a relatively
restricted area for the purpose of gaining and holding ground
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pending the arrival of the army corps already following in
march.

Our Cavalry Division was ordered first to get in close
contact with the Bavarians and especially to support them with
our artillery. But during the morning, which was later to be
followed by so momentous an afternoon, we made very little
progress because hostile troops were still reported in the big
coal mining towns to our right (Sallaumines and Noyelles). We
took a position in observation. To me fell the task of
reconnoitering all possible positions from which we might be
able to support the Bavarians and therefore, accompanied by
my reconnaissance officer, Lieutenant Udo B., I rode in a
westerly direction. We were otherwise alone. We rode through
the neighboring villages being constantly on the alert and
expecting at any moment to be shot at from some window or
dark cellar pit. B. had no presentiment that this was to be his
last ride in this world. Upon completion of this reconnaissance
we returned to report to Division Headquarters which had
established itself in the secluded garden of a roadside café that
had been cleared out. Headquarters was here awaiting further
orders. With the exception of the officer on guard, we found
everyone fast asleep on the straw at ten in the morning. The
exertions of the past few days had been so strenuous that even
the Division Commander, Lieutenant General von H., who in
spite of his age is an unusually active man, could hardly be
awakened. It is incredible how much a soldier can sleep in the
daytime during actual campaign. Very frequently, in the midst
of hostile fire, we would take turns about and steal a little map.
Many a comrade was struck by a deadly bullet while in the
arms of Morpheus. One of the men of my battalion staff had
rustled and found a store of eggs in the cellar of the house.
They were at once distributed and eaten. My cook hurriedly
made an omelet on the partly demolished hearth, and beginning
with his excellency, we all ate so much of the stuff that for
months afterward I could not bear to see an omelet.
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During the afternoon a message was received informing us
that the Cavalry Division next to us had succeeded in forcing
the crossings of the Canal. We were directed to move forward
in the direction of the town of Loos, now so well known,
keeping in close touch with the troops on our flanks. In
advancing we were ordered to make a thorough search of all
the factory villages through which we passed. These formed a
very strong obstacle to our advance.

On the other side of the canal at Loison, the roar of the guns
of the horse battalion of the 10th Field Artillery could already
be heard, firing in a northwesterly direction. We were directed
to support this action with our guns, reports of the retirement of
the enemy all along the line having been received.

In several columns our Division passed through the
labyrinth of factory and mining towns, the staffs in advance in
order to determine by reconnaissance at what points our
support would be needed the most. At Loison I reported to the
Commanding General of the 5th Cavalry Division, under
whose orders I was temporarily placed, that my battalion was
all ready and waiting orders. He directed me to his artillery
commander, Major von W., whom I asked for instructions for
my battalion. But here was a critical situation and good advice
hard to give, as a rapid survey of the available space and the
indistinct and difficult character of the terrain showed.
However, the order which I received was to the point and in
brevity left nothing to be desired: "Get your guns into action
wherever you can find the place and fire on any hostile forces
that you may see."

While my staff and 1 were thus engaged with the adjacent
Division and awaiting the arrival of our batteries, we were the
first to observe the retreat of large masses of hostile cavalry
accompanied by individual sections of horse artillery, all
withdrawing from mine shaft No. 7 in a direction across the
highway Lens-La Bassée. I hurriedly rushed over to the battery
commander nearest to me in order to call his attention to this
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tempting target, the attack of which required great haste. But
unfortunately he was too slow in changing target and first
began to open fire as the last cavalry regiment disappeared over
the crest. At the same time a report concerning the progress of
the fight was received from our Guard Cavalry Division,
whose action had caused the retirement of that part of the
enemy just opposing us. The situation had therefore again
suddenly changed, in other words we had to move forward
again and follow up closely the withdrawal of the enemy.

The order for our Cavalry Division was brief and still
exhaustive: "Pursue the retreating enemy in the direction of
Loos." "Well then, let's turn loose,"* suggested our Division
Commander who was always ready for a joke. We started out
in front with the 15th Dragoons, the batteries following close
behind us, and passed through the mass of buildings,
factories and confused by-ways of Loison, first going to the
railroad station of this place where a halt was made pending
the arrival of reports from our cavalry patrols. These reports
stated that although the enemy was withdrawing with his
main forces, it was still necessary to push back the numerous
small rear guard detachments which the enemy had thrown
out to cover his withdrawal. Riding forward to reconnoiter a
desirable position, I saw at about 1200 metres range what
seemed to be scattered and detached groups of hostile
infantry in disorderly retreat toward mine shaft No. 8. |
immediately ordered the leading 3rd Battery to advance rapidly
to the ridge ahead and to attack this vulnerable target without
delay. It was lucky for us that the battery took a little longer than
it should have in getting into position, for this time interval
permitted us to make a closer reconnaissance of the target from a
point behind the covering ridge. We were able now to identify
that among the dark figures which hurriedly detached themselves
from the small group of houses, our own dragoons were also
riding, deploying as foragers in all directions and without

2 A play on the word "Loos", Los in German means "Let's go!"
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firing a shot, immediately riding ahead at a gallop in order to
reach the next crest in front. The riddle was not solved until
my adjutant had scrutinized the target through the scissors
telescope. In the nick of time he arrested the fire of the battery
which was just then ready to open, by calling out: "Why,
those are civilians!" He was indeed correct. They were fleeing
inhabitants who, carrying a few belongings on their backs,
were making every effort to get out of the danger zone. We
saw among them women, children and aged people, also a
few vigorous and robust men. I was indeed thankful that the
keen eye of my adjutant had saved me and my battalion from
another "Belgian atrocity," for it is not in the German nature
to fire upon helpless inhabitants. In other places and under
other circumstances, the outcome may unfortunately have
been quite otherwise. In time of war this cannot be helped.
Any premeditated intention on our part to fire upon helpless
inhabitants was, however, absolutely remote to us. While I
was engaged in preparing the order for the next change of
position and had already sent my reconnaissance officer
forward with the cavalry van-guard, a factory about 500
metres to our flank suddenly began giving signals with its
siren and with smoke, which signals in this case could denote
nothing else than "Look out! The Germans are coming!" Until
our arrival the factory had been as dead as a corpse. |
immediately sent a cavalry officer who happened to be with
me, with orders to inform the occupants of the place that at
the next suspicious indication from this apparently busy
factory we would send a few salvos of shell crashing through
the outfit and then hang every one in the place. The message
was delivered; the factory thereafter remained silent. The
concierge, an old man, protested that he knew nothing about
the matter, but our Uhlans arrested a number of suspicious
persons and marched off with them. . . . Again we had to
advance, going forward to Hill 70, where many of us were to
meet our death.
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As I was riding forward to this prominent ridge which could be
seen for a considerable distance and quite naturally suggested
itself as the probable position, a cavalry officer came riding
rapidly toward me and reported that from this commanding ridge
in front a battery could be plainly seen, standing near a small
wood, and that it offered a splendid target for an enfilading fire.
He rode forward with me to a small café on the main road which
stood all alone in this vicinity with not another building near it as
far as one could see. From this place a splendid view could be had
especially to the west. It was in fact Ridge 70 on the road between
Hulluch and Loos, a hill that became so famous during the battles
in the fall of 1915. Below us, at a range of 4000 metres, I could
see very plainly the incessant flashes of the French battery which
was firing due east, no doubt to oppose the attack of the Guard
Cavalry Division. If we succeeded in surprising with an
enfilading fire this apparently lone battery, then just as should
have been the case at Moussey on August 21st® this hostile
battery would surely fall not only as an easy, but also as a rich
prize to an enterprising cavalry.

To the Battery Commander of the 3rd Battery, who was
following directly behind me, I pointed out, while still
mounted, this target clearly visible and easily identified. I
ordered him to make haste and to occupy a position behind the
crest, being careful to remain concealed. Beginning with 4000
metres he was to get his adjustment and then destroy the
battery by a continuous fire. The target was certainly worth
while because several months had passed since we had had an
opportunity to attack a visible hostile battery. It was very easy
to get into the position, and with a few precautions one could
get into it with perfect concealment. On the ridge itself and
upon the ground in the direction of the enemy, there was a
constant coming and going of galloping German horsemen,
who were continually bringing reports concerning the progress
of the fight.

3 See THE FIELD ARTILLERY JOURNAL, January-March, 1916, pp. 5-24.
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This commotion and the constant traffic, all visible to the
enemy, were later to be fatal for us. I made my reconnaissance
to find the necessary position for the other two batteries. There
was sufficient time at my disposal to do this because these two
batteries were with the main body following us at some
distance and therefore would not arrive until later. In spite of
this the two battery commanders joined very quickly, so that all
preparations could be considered and executed before the
batteries reached the position. While I was thus hastily
inspecting the preparations being made, my battalion staff had
come forward without further instructions to the "chaussée-
house," as we afterward called the little roadside -café.
Unfortunately more cavalrymen than pleased me also came to
the place, so that a crowd of considerable size was soon
collected there, something which I have always dreaded under
such circumstances.

In the meantime my adjutant observed the movements of the
enemy and designated the targets to the battery commanders,
that is the same group of artillery previously assigned to the
3rd Battery. The instrument sergeants got their firing data
promptly, and very quickly the batteries were ready to fire.
Telephone communication, especially, was rapidly established,
the line running along the highway which was lined with high
poplars and crowded with traffic, to the guns about 200 to 300
metres distant. There was no time for constructing any cover
for the observing stations; we were all straining our utmost to
get off the first shot. About 20 or 30 paces from the house,
stood two large stacks of straw and grain, which offered good
concealment from hostile observation. Somewhat farther
distant was another. All three, in a way, mechanically
suggested themselves and were used to set up the battery
commanders' shields and the telescopes.

I will admit that some of our men and the officers were
entirely too careless and unconcerned during the occupation
and the establishment of our observing stations and that these
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movements undoubtedly did not escape an attentive opponent
who with other batteries was already awaiting us in a position
in observation behind the next crest and thus, exactly as was
done a few days later at the Heights of Lorette, was able to
accurately register this prominent point which could be seen
for a great distance. The French have always been masters in
the tactical handling of field artillery during a rear guard action
or retreat. When the last wave has receded, the first has already
arrived at the next crest, ready for action in a fully prepared
position. The retirement is not always covered by whole
batteries but often by platoons, as was frequently disclosed by
the nature of the fire.

The succeeding events I am compelled to describe from
memory, which ordinarily is fairly accurate. The account does
not pretend to be complete and is in need of many valuable
supplementary additions and corrections from the data of my
staff and battery commanders, none of whom is available as |
write. This, however, will be done later on.

The fight that now developed took place about as follows:
Although the 3rd Battery had arrived first and a long time
before the other two batteries, it had not in spite of this
decided advantage as yet opened fire. But I had failed to
notice this because I was too busily engaged with the other
two batteries from which 1 quickly received the report that
they were in position and ready to open fire. Next to me,
between the two ominous stacks of straw, stood Captain Sch.,
quite isolated and observing through this space scarcely three
paces between stacks. About six paces behind him lay his
telephone operator. Under cover of the left stack lay a part of
my staff, or to be more exact they were sitting there with their
backs to the stack.

The observing station of Captain von V. of the 2nd Battery,
to which I crossed frequently because I could see the target
much better from this point, was located at the "chaussée-
house," where he had set up his scissors telescope very close to
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the building. Because it was difficult to estimate the range I
directed him, just as was done in the fight at Moussey, to
surprise the French battery with an echelon fire, using ranges
from 4000 to 4300 metres, a method which I considered
appropriate in this case. In the meantime Captain Sch. was to
get accurate adjustment, being careful not to get off his salvos
simultancously with those of the 2nd Battery. Everything went
off as desired. The first volley went off beautifully, very nearly
correct in range, but a little to one side in deflection, which was
immediately corrected. Our observations gave us both shorts
and overs, which of course is always the best indication upon
which to base one's estimate of effect. Our fire was increasing
in volume and rapidity. One volley followed another with only
slight pauses between to make the necessary corrections. There
was no doubt as to the effect being produced. The hostile
battery at first fired more slowly and finally ceased fire
altogether, the personnel having been either completely
overwhelmed or the gun detachments having simply deserted
their guns in order to save themselves, as we had observed on
several other occasions.

Under this fire it would have been impossible for the battery
to have made any attempt to limber up.

Once again, as upon an occasion during the battles in
Lorraine, the idea recurred to me, to inform our cavalry of what
had been accomplished and to request that the abandoned
battery be taken before it find another opportunity to renew its
fire. 1 therefore sent a message to this effect to Division
Headquarters, at that time established in a group of buildings
about 600 metres to our rear. The Division Commander also
had the fullest intention of doing everything to bag this battery.
This intention was, however, never carried out, due to the
influence of later events.

We, up at our observing station, already were very much
elated over our success, and wishing to make the most of it
now searched the ground in rear with shrapnel. We paid especial
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attention to the small stretch of woods in rear of the battery,
where we believed the limbers to be located and toward which
we had seen the detachments running, fleeing in search of cover.
It is impossible for me to say now how much time had elapsed
until we had attained this undoubted success. It may have been
about a quarter of an hour. But true to their principles of combat,
the French artillery here again did everything that could be done
to rescue the endangered battery and to prevent its capture,
exactly as they had done at Moussey on August 21.

Very probably other hostile artillery groups had observed
the incident, had recognized the dangerous predicament of the
battery, and had determined to give us a jolt by suddenly
opening upon us an overwhelming fire. I still have a fairly clear
recollection of the succeeding events. As I was standing at the
"chaussée-house," never even dreaming of the possibility of the
cooperation of other hostile artillery, there suddenly burst with
a loud crash, about 50 paces to my right, the first hostile
shrapnel. The shot came from a point on our left front and was
absolutely on line with our batteries completely masked behind
the crest. Shortly after this we saw the black burst of shell,
whereupon a heavy searching fire was delivered at the batteries
themselves, but this fire did not quite reach them. A few shots
did, indeed, fall in the immediate vicinity of the guns, but
without doing much damage. Then along came heavy volleys,
always coming closer and closer to our observing station
which the enemy undoubtedly had identified. And now with
every second things were fast becoming more and more
uncomfortable for us up there in front. Very soon after this
we were shelled from another direction to our left, this fire
being intended for our observing stations at the strawstacks.
A hellish fire now was begun, one projectile following
another, a veritable hail-storm. The first thing to catch on fire
was the stack farthest on our left which was struck by a direct
hit. This caused our horseholders, who were standing behind
the stack, to move away, all of them coming a little closer to
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the house. At this moment we discovered one of the hostile
firing batteries by the flashes of the guns. By beautiful team
work between the Battery Commander and the instrument
sergeant of the 2nd Battery, and by perfect operation of the
telephonic communications, the fire of this battery was quickly
shifted to this target. But thereby the hostile fire did not
diminish, in fact, if anything, it grew constantly more intense.
And now in rapid succession several shells struck in our
immediate vicinity, some a little short, some in among and
others immediately in rear of the group of stacks behind which
we were standing. The left stack was already in a full blaze, the
flames giving off a terrific heat. Just then a shell struck about 5
paces from me, detonating with a crash so deafening that I
experienced a sensation as if both of my eardrums had burst;
otherwise I was uninjured. On the other hand several members
of my staff, both officers and men, were struck either by this
particular shell or by one of those immediately succeeding. I
could tell from the painful and distorted expressions of their
faces that their wounds must be serious. One man of the 1st
Battery was wounded in the foot. Then Lieutenant St.,
Lieutenant G., and Lieutenant B., no doubt struck by the same
shell also fell, bathed in their own blood. The latter rattled in
his throat; his hand was pressed rigidly to his side and he
foamed at the mouth, but otherwise not a sound of pain did he
utter. He was mortally wounded and no doubt died within a
very short time. The other two officers were less severely
wounded, Lieutenant G. by a fragment in the thigh, and
Lieutenant St. in the hip. In the interim the stack next to us was
also set on fire by a direct hit and was soon in a roaring blaze.
But in spite of the increasing intensity of the heat Captain Sch.
continued to conduct the fire of his battery, for the time being,
against the hostile battery. Later on when he identified another
and very favorable target consisting of strong forces of cavalry
in retreat, he quickly and accurately shifted his fire upon
them, just as if he were solving a problem in service practice.
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In this connection the highest praise is due the telephone
operators, who valiantly stood by their telephones and in spite of
the dangers, and of the intense heat and smoke, they continued
to transmit the commands with the same accuracy as in time of
peace. The only cover they had was a shelter tent which they
had spread over themselves as a protection from the intense
heat. 1 can still hear them, as they repeated with absolute
accuracy, word for word, and in rapid succession, the commands
of their battery commander as he followed the retreating target. I
saw also the good effect of this fire, rapidly and carefully
delivered by the battery which worked beautifully and indeed in
the sweat of its brow, for with the ever increasing range of the
target, it was continually necessary to dig down the trails to the
extreme possible limit. The battery worked under this intense
fire as if it were engaged in drill practice. The commands came
down without interruption, Battery, 1 Round, 5400— 5600—
5800— 6000 . . . and the firing continued regardless of the
intensity of the hostile fire which was being delivered without
interruption by the enemy's batteries. The 2nd Battery which
was to my right, fired at the same target but with somewhat
shorter ranges and therefore did not quite reach the target.
Before he fell wounded, Lieutenant G. had given a very
appropriate order to the horseholders, who were doing
absolutely no good by remaining here and in addition were
running the danger of being needlessly killed. He directed them
to simply face the horses to the rear and then to turn them loose.
Our good old steeds were quick in sizing up the situation and in
a quiet gallop started back for the battery in spite of the fact that
the fire of the enemy not only passed over their heads but
continued to follow them. With one exception they were all
found later on with the limbers. The wounded officers were now
carried to the house about 20 paces distant by the members of the
battalion staff. The conduct of these men was intrepid, showing
absolute disregard of the shells bursting all around them. Private
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Buchholz, who as far as discipline is concerned had always
been the black sheep of the battalion staff, here distinguished
himself particularly. The body of Lieutenant B. who had been
killed, we had to leave where he fell, first having pulled it out
of the fire a little to prevent its incineration. No sooner were
the wounded removed to the cellar when, as I had for some
time feared, the house was also taken under fire. With a terrific
crash two shells, one right after the other, smashed on through
gable and roof, leaving the thin walls in danger of collapsing.
A third shell struck Private Michel who was still holding a
horse and who with a few Hussars had crowded in close to the
wall of the house in order to get a little more protection. It
proved to be the worst thing that he could have done. Then
another shell came along and tore away both his legs, so that he
fell to the ground but with the reins still in his hands. The same
shell also struck several Hussars next to him together with their
horses, spattering the wall of the house with blood which,
literally speaking, flowed in streams.

Around the two stacks the heat was becoming more intense
every minute. The remaining stack which still gave us more or
less cover now also went up in flames. It was impossible to
remain longer since our clothes were already beginning to burn
and the battery commanders' shields were red hot. There was
also danger that the telephones and wires would be destroyed. I
can remember very well that at this moment I ran over to the
other side of the house, very probably to escape the intense
heat, but principally in order to get a better view from the
Battery Commander's station of the 2nd Battery of the ground
to our right. This battery was also continuing its fire regardless
of the shell which were bursting in the house very close beside
its station, until here also the heat made it necessary to vacate.
In addition to the hostile battery obliquely to our front, one or
two other batteries had gone into action against us with the
intention of wiping us out of existence.

Just about this time I took up my scissors telescope which
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had become very hot, and carrying it on my shoulders I
started back to the rear. But the enemy again opened on us
from the left with an uninterrupted series of volleys, which
compelled me to lie down in the ditch along the road about
ten paces in rear of the stack, until the hurricane of fire had
passed. I lay down flat on the ground, expecting each moment
to be my last, for our opponent simply had superb adjustment.
At this moment I called out to Captain Sch., who was almost
the only person remaining up in front: "Close station! Let's
get out! There is nothing to be done here!" As a matter of fact
the heat and the smoke had made our situation absolutely
hopeless. There was nothing to do except to find another
observing station. At this critical and dangerous moment,
Lieutenant F., our agent with the Division Commander, came
galloping right into the thick of this hellish fire in order to
transmit to me a message from the Division Commander,
asking whether the battalion could stick it out and if not then
for us to close station. How he got to us, mounted as he was, I
cannot understand. I shouted to him: "You fool! What are you
doing here! You just get out as fast as you can! It's all off
here." Instantly there burst between us another shell. I
remember thinking to myself: "At last your time has come,"
and I was surprised to find that outside of a terrible pain and
humming in my ears, | was alright. When the smoke and the
suffocating gases had cleared away, I looked toward the spot
where Lieutenant F. and his horse had just stood. I expected
to see only his mangled corpse but the spot was vacant. In
looking around further, I saw him whole and sound, still on
his horse. His horse had no doubt made a mighty jump when
the shell burst between us. Just as if nothing had happened, he
shouted again to me: "Well, what is your reply to his
Excellency?" Again I shouted to him: "You get out of here! Have
no fear, we will get out also!" To this day I cannot understand
how F. got away with his life. After he rode away I again lay
down in the ditch because projectiles were flying about like
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bumble-bees and threatened to destroy everything in the
vicinity. Looking down the narrow road from my point of
vantage, | could see how the enemy was taking under fire all
the individual scouts and the larger and smaller detachments
then in the act of withdrawing. Everywhere could be seen
riderless horses and wounded cavalrymen who had stumbled
into this destructive fire with us, all moving at a rapid gait in
order to get under cover. At this moment another projectile
struck scarcely two paces away and close to my head,
completely covering me with earth. It was lucky for me that the
projectile failed to burst or otherwise it would have been my
end. I now jumped up in order to reach the road. Behind me
everything was in flames and the hostile fire still continued.
Captain Sch. also remained to the end and with the assistance
of his men attempted to save his shields, telephones, etc. But
on account of the intense heat it was impossible to do so.
Everything that was left behind, the helmets, field glasses,
pistols and other equipment of the officers, also a pair of boots,
were burned up completely. Only our dead remained and they,
as I have already mentioned, had previously been dragged
away from the fire. Captain Sch. later on informed me that at
this moment Private Michel, the horseholder, both of whose
legs had been shot off, cried out to his battery commander
nearby: "But Captain, I have no legs any more." To which his
Captain, hoping to comfort him, replied reassuringly " Oh!
That's not so bad. They will grow on again." The poor
fellow's implicit faith in this assurance from his old battery
commander was so strong, that he never again uttered a word
of pain or complaint from that moment until his death shortly
afterward. He passed away peacefully—and with the reins
still in his hands. In the meantime our comrades who had
taken refuge in the cellar, were given some emergency
treatment by the occupants of the house and our own men, while
above them the house itself was threatening to collapse any
moment from hostile fire. It must have been an anxious half
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hour for our men, every moment expecting to be buried alive.
It also turned out that even before our arrival several wounded
French soldiers had taken refuge in this cellar. But all mutually
helped each other, no one entertaining even a thought of
injuring his opponent. The slightly wounded assisted in
opening a cask of wine, from which all of us, including the
occupants of the house, refreshed ourselves. In fact the
occupants assisted in the care of the wounded in a most
commendable manner.

I now hastened to report to the Division Commander and
asked for further orders, at the same time giving him an
account of our difficult situation which the staff had already
witnessed with feelings of anxiety. These gentlemen later
assured me that they would not have given a penny for our
lives under the circumstances. Undoubtedly it must have been
a period of tense anxiety for the onlookers, who saw as they
believed the destruction of my battalion staff and the staff's of
two batteries as well.

I was ordered to put the batteries, which in the meantime
had limbered up, into position again and to resume the fire
because it was necessary by all means to hold the position until
night. I felt absolutely deaf and it seemed that I could make
myself understood only by yelling and shouting. After quickly
refreshing myself on a bottle of wine, I again put the whole
battalion into a position in a hollow behind a crest farther to the
west. In this position we remained until night, firing in the
direction from which we had observed the hostile fire. While in
this position neither the batteries nor the observing stations
were either discovered or fired upon by the enemy. In the first
position the batteries had suffered very few losses from hostile
fire, because the guns were well masked and could not be taken
under aimed fire by the hostile artillery. But nothwithstanding,
during this fierce encounter a great number of shots fell very
close either within or beyond the batteries and the protection
which our shields offered was welcome to everyone.

198



THE DAY AT LENS

In this place I must also mention the quick and efficient aid
which was given to our wounded by the prompt action of our
Assistant Surgeon. [ took advantage of my short stay at
Division Headquarters to hunt up the nearest medical officer,
which happened to be Assistant Surgeon B., and to direct him
toward our unlucky observing station, which at this moment
was still being kept under hostile artillery fire. In an extended
gallop, he rode through the hostile fire to the "chaussée-
house" in order to apply the proper first aid treatment to the
wounded by whom he was received with great joy. When the
hostile fire had ceased, steps were taken to rescue our
wounded, and all of them were started to the rear in good
shape. The two wounded officers were taken back to Cambrai
in an automobile lent by Division Headquarters, and upon
arrival at this place were placed in a hospital which was filled
almost entirely with wounded French. At nightfall we rescued
our dead, carried them back to the highway in order to give
them a fitting burial in a spot that could be easily found later.
To the brother of Lieutenant B., Lieutenant Dr. Hans B.,
whom I had appointed as my acting adjutant, fell the sad duty
of burying his brother's body and after this to send the sad
tidings of his death to his family and particularly to his dead
brother's young wife.

We all lost very much in this young man. As a soldier he
was efficient and absolutely dependable; as a comrade he was
just as amiable and beloved. At this date (middle of October,
1915) his grave is no doubt well within the foremost German
lines, very close to the road Lens-La Bassée and about 2 km.
north of the former place. The two wounded officers,
Lieutenants G. and St., returned to duty with their batteries in a
few weeks, fully recovered from their injuries.

Whatever became of the hostile battery which we
overwhelmed is unfortunately a matter of speculation. At
nightfall the battalion withdrew from its second position. Our
way home was illuminated by the brilliant glow still coming from
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the smouldering fires burning everywhere. At times the smoke
and heavy fumes from these fires darkened the roads of march.
On this night our way led to Billy-Montigny, for which both
sides had so hotly contested a few days before. We could still
see there the indications of the previous firing. In spite of our
losses the battalion was in high spirits. We had done our duty
well and chiefly by our own fire had forced the enemy to
finally withdraw. On the way back, our thoughts turned to our
dead and to their sorrowing friends and relatives. My new
adjutant very sensibly faced the inevitability of his brother's
death with commendable stoicism, and for many months he
stood by me as a true and dependable companion,
accompanying me through many a succeeding battle not a bit
less hotly contested than this day at Lens which will always
remain a momentous day in the history of the battalion.

The very next day we were confronted by another
sanguinary experience. We forced our way through Lens and
for several days from October 5th to the 8th, fought side by
side with the Bavarians on the famous Heights of Lorette, west
of Lens. It is a cause of special pride for us that my batteries
were the first ones, in fact probably the only ones, that have
ever gone into position on this memorable and blood-drenched
ridge. It is a spot which for all time will stand as a historical
landmark in this mighty War of the Nations! Concerning these
days I have already made my report to proper authority.

Written at Baden-Baden on October 15, 1915, on the
anniversary of the battle of Neuve Chapelle, October, 1914.
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Motor Transport for Heavy Field Artillery

The last issue of THE FIELD ARTILLERY JOURNAL might with
propriety have been styled a "motor number,” and some
hesitation is felt in crowding the pages of this issue with
material of that character. However, the subject is one of vital
importance to the Field Artillery service at the present time, in
view of the probable organization of new heavy batteries in the
near future.

Permission to publish the report of the Field Artillery Board
on the subject having been accorded, it is thought that its
publication in this number will be most timely.

Most of the details of the trials of the tractors and motor
trucks at Fort Sill were given in Captain Bryden's article in the
last number of the Journal, but it will be of extreme interest to
all Field Artillery officers to know something of the
conclusions reached by the Board and its recommendations,
especially in the matter of organization.

Attention is invited to the great economy of motor over
animal transport, especially in view of the higher efficiency of
the former.

1. THE BOARD has had before it, by courtesy of the Holt
Manufacturing Co., which also provided a demonstrator, a 45-
horse power "Caterpillar" tractor of commercial type, which it
has tested in traction of heavy field artillery.

2. This machine has handled both the 4.7-inch gun and the
6-inch howitzer, together in each case with a loaded caisson and
loaded caisson limber, with great ease, economy and efficiency
in harder tests than it seems likely would be met in war service.
The Board is satisfied that it can be used for this purpose not
only wherever horses can be used, but on terrain impracticable
for animal draft, and that in general it is a more expeditious,
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reliable, efficient and economical means for heavy artillery gun
traction than animal draft.

3. The case is not the same with the ammunition service,
the vehicles for which must be capable for greater speed than
the guns.

4. The Board has had before it and has tested, both as
tractors and as ammunition carriers, commercial types of the
Jeffery and Duplex two-ton trucks, and now has a Clintonville
three-ton truck for which it is awaiting a chauffeur. A report on
these will be made upon the completion of the test of the
Clintonville truck and of a test of another Jeffery truck which
will be loaned to the Board. But the Board is convinced that the
Jeffery two-ton truck, or any equally good four-wheel drive
and steer truck, will effectively take the place of a complete
caisson in the combat train on roads or not difficult terrain
while such trucks cannot be depended upon as tractors under
service conditions.

5. In addition to its own practical tests the Board has read
the reports of Rock Island Arsenal tests of the above named
trucks and of a Holt "75" tractor, and has discussed those tests
with the officer who made the reports.

6. A war organization of a heavy battery with motor
traction has been drawn up tentatively. For convenient
comparison with the present organization both are shown on an
inclosure. Each large square of the inclosure is divided into
smaller squares of which the upper left hand one contains the
figures under the present organization, the centre square those
of the proposed tentative organization and the lower right hand
square those of a mixed organization.

7. The Board recommends that one 4.7-inch gun and one 6-
inch howitzer battery be immediately organized with the
suggested motor traction and transportation only, for a thorough
test. Such a test is not possible with a few machines. The test
would not be expensive even though the tractors proved entirely
unsuitable, as there is no likelihood of their doing.
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8. A comparison of the present with the proposed
organization, both on a war footing, shows the following gains
and losses in the various items, on the basis of which some
approximate figures are given as an indication of comparative
expense of supply and maintenance.

Personnel Pay
Add  Subtract Monthly rate
CorporalS .....c.coveeevevereerennane. .. 3 $21.00 - $ 756.00
Chauffeurs ........ccocevvereeiennene 13 .. 36.00 + 5,616.00
DIIVETS ..o .. 76 } 15.00 12.960.00
Cannoneers ........cceceerveennnen. 4
Pay saved annually ..............cccocoeveremieeieeeeeeeneeseee s $ 8,100.00
Clothing saved annually .........ccccccerverieiiencieiiereeeeeeee 2,170.00
Rations saved annually ...........ccooceeierieiiniieniecieeee s 465.00
Annual Saving ............cceeeenen. $10,735.00
Animals Estimated cost
Draft horses .....ccccceevevevenne. .. 152 $230.00 — $35,000.00
Riding horses..........cccceeueenenne. .. 20 200.00 —  4,000.00
Forage saved annually ..........ccccooveeniniiiienieieee 15,480.00

Ordnance Matériel

CaISSONS c.vevereeeeerereeeeeeneeas .. 8 $1,950.00 — $11,730.00
TractorsS....ccccevveeeeeeeeeeineneenne. 5 .. 3,500.00 + 17,500.00
Auto trucks ......coeeevveeneennn.. 10 .. 2,100.00 + 16,800.00
Store wagons ........ccccceeeveeennne .. 1 3,870.00 — 3,870.00
Battery wagons .............c....... .. 1 3,930.00 — 3,930.00
Draft harness 8-horse............ .. 19 580.00 — 11,020.00
Saddle equipment, sets ......... .. 19 49.00 - 931.00
Personal arms and

equipments, Sets ............... . 60 21.00 .. 1,260.00

Many other items would have to be considered in arriving at
the saving to be made by mechanical transport, such as the cost
of recruiting men and of shoeing animals, overhead at remount
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depots, quartermaster equipment of personnel, reduction of
stable and barrack space, reduced cost of transportation by rail,
etc. There are still other items that the Board cannot discuss
advisedly, such as the comparative cost of maintenance, the life
of the motor equipment, etc. The figures are only approximate,
but they indicate that the complete equipment of a motor drawn
battery would cost some $40,000.00 less than the horse drawn
one, and that the annual saving of pay, clothing, rations and
forage would be about $25,000.00

Two comparisons are startling: (1) If the life of the tractors
and trucks be taken at five years, probably too short, and the
life of the replaced matériel and animals at ten years, probably
too long, the cost of the former would be the less. (2) If the
saving on forage were spent for fuel and lubricants the battery
could travel thirty miles a day for the whole year.

9. In the proposed organization, the musicians and guidon
have been retained because their services are needed as
mounted men; a sergeant has been added to act as chief of the
Oth section, but he might be continued as stable sergeant also.
The chief mechanic and mechanics have been left unchanged
because it is not known what the changed conditions of service
would require; from them and from the corporals, understudies
for and assistants to the chauffeurs should be found.

10. Regardless of the question of original expense or that of
upkeep, the enormous reduction in depth of columns by reason
of the short draft units in the firing battery and the omission of
draft horses from the combat train; the ability of this kind of
transportation to follow railways instead of ordinary roads; the
saving of space in supply trains; the ability to maneuver by
night as well as by day; the simplifying of instruction of
recruits; the avoidance of fatigue on the march, etc., etc., all of
these considerations appear to call for the experiment on broad
lines.

11. The Board recommends that one of the caterpillar
tractors under contract for Hawaiian delivery be tested at Rock
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Island Arsenal in the traction of a complete 4.7-inch gun or 6-
inch howitzer section over a distance of 1000 miles or more
with a view of discovering and correcting any weaknesses in
either the tractor or the ordnance matériel.

12. The Board hesitates to recommend any changes from
the commercial types of either tractors or trucks, because it
believes that a chief advantage of motor transportation will lie
in the facility with which it may be mobilized if machines
actually in use or on the market may be utilized. However, the
following suggestions are offered for consideration:

TRACTORS

1. Speeds. The tractor tested had speeds of 2% and 3%
miles per hour. The former is a little high for the hardest pulls
and the latter a little low for emergency use. Unless there are
mechanical objections not apparent to the Board, it is thought
that three speeds should be provided of 12 miles for the
hardest pulls, 3 miles for normal use with marching columns,
and 4'2, or the maximum considered practicable for this class
of machinery, for emergency use only. These speeds are
considered preferable to those of the three-speed tractors,
having 1'%, 2 and 4 mile speeds, being procured for Honolulu.

2. Winch. A drum or winch with several hundred feet of
cable should be installed at the front of the tractor, in lieu of the
belt pulley furnished commercially.

3. Brakes. It should be possible to lock the brakes after
setting them, if so desired.

4. Noise. Should be reduced as much as possible by
providing a muffler with cut-out and reducing noise of tracks.
The latter is apparently taken care of by using on trucks being
procured for Honolulu four upper track rollers instead of three.

5. Pintle. An artillery type pintle at standard height should
be provided, so attached to a member of the tractor that it will
have no side or vertical motion with corresponding weaving
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of the line of vehicles. A pintle might be convenient at the front
end, but details are not important as the tractor can turn in its
own length.

6. Canopy. That provided is in the form of a large sheet iron
roof and has given trouble by catching on trees, etc. It is
thought that a roof over the engine, about the height of the
radiator, such as is shown on pages 16 and 17 of the Holt
catalog, would be more satisfactory. This roof should have
metal sides and back resembling the hood of an automobile, so
arranged that they can be left open or closed. The parts left
unprotected will require no more attention than the parts of
artillery matériel now unprotected.

7. Steering Handle. A somewhat more convenient
installation could probably be easily arranged, but this is not
important.

8. Lights. A generator for electric headlight is highly
desirable, because night maneuver will be a common
occurrence. Otherwise, gasoline light should be provided.

9. Accessories, etc. Provision should be made for carrying
on the tractor the tools, accessories and spare parts frequently
required in daily use. Those for repairs requiring considerable
time should be carried in the battery or store wagon.

10. Armor. Armor for the engine, radiator and gasoline tank
1s considered desirable, but it is not desired to sacrifice
accessibility. The armor for the gasoline tank might be bolted
in place and that for the engine and radiator consist of the metal
roof, suggested in 6 above, with hinged sides so arranged that
when not needed for protection from projectiles or weather,
they would lie flat on top of the roof.

11. Seat. A seat sufficiently wide to accommodate two men
should be provided. With the present seat vision ahead is
difficult. The seat should preferably be slightly higher.

12. All nuts and other small parts liable to loosen due to
vibration should be secured with locking devices.

13. A suitable supply of spare parts should be provided.
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The initial supply should be limited to that considered as
essential or highly desirable by the company furnishing the
tractors. The additional articles required should be established
as a result of a year's experience with batteries equipped with
motor traction. It is believed that the spare parts, etc., first
issued to each battery should be the same as for each tractor
for Hawaiian service.

14. The tractor subjects bridges to less severe stresses and
shocks than the towed vehicles and a pair of rails should be
carried for reinforcing short weak structures, bridging narrow
deep ditches, etc., so that the vehicles can pass where the
tractor can.

15. A suitable method of securing a connecting pole to the
piece limber should be devised. The present parts are
sufficiently strong to hold the artillery pole, but are not
believed strong enough for towing.

TRUCKS

1. Engine. The Jeffery 2-ton truck has 4 cylinders of 3%-
inch bore. This is not thought to have the reserve power
desirable for artillery ammunition service. A 4Y-inch bore is
thought about correct.

2. Chassis. The chassis frame, springs, etc., should be
strong enough to carry a gross load of 6000 Ibs., with a
sufficient safety factor. A suitable body will weigh about 700
Ibs. and 56 rounds of 4.7-inch gun ammunition boxed, weighs
about 5200 Ibs., 28 rounds of 6-inch howitzer ammunition,
boxed, about 4700 pounds.

3. Winch. A drum or winch with several hundred feet of
wire cable should be on each truck, so arranged that the cable
may be run out either to the front or rear. Such a device has
been developed by the Four Wheel Drive Auto Company of
Clintonville, Wisconsin, and should be applied to the truck of
that make now here without delay for testing purposes.

4. Chains usually furnished are insufficient for bad situations.
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Extra heavy chains of a type that can be attached with the truck
in mud should be provided. Light chains or mud hooks to
supplement them, would also probably be satisfactory.

5. Speeds. The lowest speed should be such that the power
will be sufficient to turn the wheel evenly and slowly until the
chains begin to dig badly into the ground. The truck must be
able to travel long distances at two or four miles per hour
without excessive heating of engine or boiling of radiator. The
maximum speed should be at least fifteen miles per hour and
the greatest consistent with the first two conditions.

6. Self-starter. This is desirable, but the machine must
operate with the starter out of commission.

7. Pintle. An artillery type pintle at the standard height
should be provided with each truck for emergency towing
purposes.

8. Lights. Electric lights supplied by the starter storage
battery should be provided, if there is a starter. In any event
lights burning oil or gasoline, preferably the latter, must be
provided.

9. Carburetor. This must be placed as high as possible to
prevent flooding by water, when truck pulls itself over deep
fords by the use of its own winch. Unless the gasoline tank is set
very high a vacuum feed system for supplying the carburetor
with gasoline would seem to be desirable, as this permits the
carburetor to be higher than the bottom of the gasoline tank and
makes the gasoline supply independent of the grade.

10. Magneto. This should be of a type which will permit the
engine to be started by hand without the use of either dry or
storage batteries, which may both fail under continued field
service. The impulse attachment used on tractors, which
permits starting with the magneto with quarter turns of the
engine, should be provided unless the engine can be readily
spun by a man of ordinary strength.

11. Gasoline tank. The tank should be so constructed or
the outlets so arranged that practically the last gasoline in the
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tank can be utilized independently of longitudinal or transverse
tipping of the truck.

12. Steering mechanism. The rods connecting the steering
knuckles, etc., should preferably be in rear instead of in front of
the front axle, to lessen the chance of injury when passing over
obstacles.

13. Brake. An efficient transmission brake should be
provided in addition to efficient wheel brakes.

14. Spare parts. The remarks under "tractors" apply.

15. Should this paper be favorably acted upon, the
necessary steps should be taken to supply adequate amounts of
fuel and lubricants.

1. Under the above instructions tests were conducted here
of a Jeffery 4-wheel drive and steer truck, and a Duplex 4-
wheel truck in draft service of heavy artillery and in
ammunition service. The Duplex truck is not considered to be
suitable for either purpose. The Jeffery truck is suitable for
ammunition service, but not for economical or trustworthy
traction off good ground. Under easy conditions trucks may be
depended upon to handle light tows, but under what may fairly
be called ordinary difficulties they are not equal to horse draft.
And even the addition to their equipment of winches carrying
wire rope, although that would greatly add to their power to
overcome many obstacles, cannot be expected to obviate the
disastrous delays that this kind of draft will meet in column at
had fords, on steep grades, on soft roads. This fault cannot be
overcome by the installation of more powerful engines, alone,
because failures in traction appear to be due to lack of
necessary friction with the ground. Nevertheless, motor trucks
for artillery service should be very powerful, provided with
winches and wire rope for extricating themselves and other
vehicles when stalled, and furnished with artillery pintles at
one or both ends for towing moderate loads when practicable
and desirable.
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2. The program prepared for the test of these two trucks is
inclosed herewith. It was not completed because the trucks
could not perform the work, but it is considered to contain no
unreasonable demands upon machines intended to replace
animal draft.

3. As a result of these tests and of the test of a 45-horse
power Holt "Caterpillar" tractor, the Board submitted a report
with recommendation for the organization of two batteries with
motor draft only, to which attention is invited. The program
prepared for the test of the tractor is inclosed herewith, together
with a map' of the reservation showing some routes followed
by the tractor towing a complete loaded 4.7-inch gun section.
With half a section the auto trucks failed at the crossings
marked C and D. The tractor was never in difficulty on these
hard climbs, or in these bad crossings. From A to B are two
cattleguards, a railroad bridge, with one tie gone, a trestle; at B
is a difficult turn; at C is a very crooked ford with sandy, steep
approaches; at D are very steep banks in V-shape; at E are sand
and gravel. On the other route shown were considerable
stretches of sand and loose cobble stones; at F two narrow
channels about 3 feet deep; at G a washed out bridge over a
spring branch, necessitating going over a bank and a mud
covered ledge. The remarkable features of this route were the
difficult grades and bad footing.

4. Although the trucks with comparatively light tows were
stalled in moderately soft fields, the tractor was tested
satisfactorily with a complete loaded section in clay soft
enough, when passed over twice, to permit the gun wheels
gradually to sink to the apron shield. By dividing the tow, the
caisson was pulled out without difficulty, and the gun with
difficulty because there was no footing for the tractor. There
was no trouble after a chain was procured to lengthen the
connection and place the tractor on solid ground.

1 NOTE: The program, map, and photographs, which formed part of the report of the
Board, were not available for publication.
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5. A number of photographs are inclosed showing the
tractor in use. They do not fully illustrate the difficulties of the
situations pictured.

6. Under paragraph 12-5, Board's report of November 30,
it was recommended that the pintle of the tractor should have
no side or vertical motion in draft. For convenience in hitching
to a tow, however, there should be some movement provided
for. But the pintle should be fixed, or nearly fixed, in draft.

7. Under A. G. O. 2297127, the Board has before it for test
a Clintonville truck, awaiting a chauffeur. The Board is
satisfied that 4-wheel drive and steer auto trucks equal to the
Jeffery 2-ton truck will prove suitable to replace a caisson and
caisson limber in service of ammunition. If more power can be
installed and greater carrying strength provided, so much the
better.

8. No tests have been conducted sufficient to determine the
life of tractors or trucks, their cost of maintenance, or, except
very roughly, the cost of fuel and lubricants, etc.
Approximately, however, the tractor seems to be able to haul
the complete loaded section for 8.8 cents per mile; the Jeffery
truck its ammunition at 5 cents per mile.

9. No suggestion is made for special types of trucks for the
9th section because it is thought that the supplies carried
should be packed in chests removable by two or four men. No
chests should be provided for ammunition trucks until the
necessity for them is developed, but the ammunition box
covers should be secured by wing nuts in order that they may
be readily removed with the fingers.

1. The Field Artillery Board has noted with satisfaction the
favorable consideration accorded its recent recommendation
(F.A.B. 650. 20-q) dated November 30, 1915, relative to the
organization for test of batteries of heavy field artillery
equipped for motor traction.

2. After further consideration of this subject the Board
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desires to amend its former recommendation and exclude all
animals from the proposed battery organization, as it is
believed that the presence of any animals will limit more or
less the mobility of such a battery.

3. A chart of the proposed organization, as amended, is
attached hereto. It differs from the previous one in that the 26
riding horses for officers and men are replaced by one 5-
passenger automobile, 4 motor cycles with side cars, and 6
motor cycles. These vehicles would be used as follows:

On the march:

Automobile used by officers.
Motor cycles slung on trucks and tractors.
In reconnaissance or action:
Automobile used by lieutenant and musician of combat
train.
Motor cycles with side cars used by
(1) Captain and musician;
(2)  Instrument sergeant (chief of the Sth section)
and signal private;
(3)  Range finder (guidon has been retained to act
as range finder) and signal private;
(4) Executive and musician.
Motor cycles used by
(1) Reconnaissance officer;
(2) Scout corporal,
(3) Scout private;
(4) Signal corporal;
(5) First sergeant;
(6)  Chief mechanic (agent of communication
between firing battery and combat train).

The effect of this change in the expense of first cost and
maintenance will be to increase still more the difference in favor
of motor traction as set forth in the letter mentioned above.

4. Since submitting its former letter on motor traction, the
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Board has had an opportunity, through the courtesy of the
Thomas B. Jeffery Co., of Kenosha, Wisconsin, to test the
latest model of the two-ton truck manufactured by that
company.

Although the Board has not yet completed the test of motor
trucks and, consequently, is not prepared to submit a final
report, in view of the fact that trucks are soon to be procured
for the batteries to be organized, the Board wishes to
recommend the two-ton Jeffery truck, No. 40-16, as the one
best fitted for the work that would be demanded of a truck
forming part of the equipment of a battery.

5. Whatever trucks may be procured, however, it is
believed that the efficient administration of a battery would be
enhanced by causing all trucks assigned to it to be of the same
manufacture, and that the working efficiency of the trucks
would be greatly increased if all were equipped with the
following-named features which have been found to be very
desirable:

Four-wheel drive;

Four-wheel steer;

Regular artillery pintle on rear;

A motor-driven winch on rear with several hundred feet of
wire cable.
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Notes on Artillery Aviation and
Artillery in Trench Warfare

BY GEORGE NESTLER TRICOCHE, LATE LIEUTENANT FRENCH FOOT ARTILLERY

ARTILLERY AVIATION

THE question whether the French are absolutely satisfied
with their Aviation Corps is a difficult one to answer, for the
meager particulars gathered from the press, or from private
correspondence, are somewhat contradictory. On the one hand,
we are told of deeds of prowess accomplished by daring
aviators; on the other hand, it has been rumored lately, in
France, that, at the time of the resignation of General Gallieni,
the lack of efficiency of the Aviation Service caused General
Joffre to advocate the appointment of a Secretary of War
specially conversant with that branch of the army.

In so far as the artillery avions are concerned, one cannot
fail to notice that these machines were often conspicuous by
their absence when they were most needed. To confine
ourselves to operations described in the columns of THE
FIELD ARTILLERY JOURNAL, we may point out that there were
no French avions with the horse batteries of the cavalry
division when it was surprised by the Germans on the 9th of
August 1914, at Autrepierre in Lorraine.' No aircraft was
handy, on August 15th, at Arracourt, to prevent German
aeroplanes from marking the position of the battalion of Field
Artillery mentioned in "The Scout's Note Book." Again, on
August 21st, the French batteries protecting the retreat from
Avricourt were not provided with aerial scouts—which also led
to a very disagreeable surprise.” Hundred such occurrences are
of record; and the logical conclusion from these is that, at least,

1 "Our Baptism of Fire," THE FIELD ARTILLERY JOURNAL, Vol. V, No. 4, p. 662, etc.
2 THE FIELD ARTILLERY JOURNAL, Vol. VI, No. 1, p. 12, etc.
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there were not enough avions in the French army at the
outbreak of the war.

To tell the truth, there was, at that time, little inclination, on
the part of the War Department, to increase the number of these
aeroplanes, especially because artillerists were very skeptical
as to the efficiency of avions for observation purposes. Indeed,
the Field Artillery Regulations for the 75-mm. gun (Annex IV,
Title IV, No. 3) state that one must not, as a rule, use avions to
adjust the fire of a battery, or to discover the hostile artillery,
this proceeding being considered, so to speak, "a last chance,"
when all other means have failed. In July 1914, the method of
observation by aeroplanes was rather complicated. When the
avion had succeeded in finding the objective, it had to describe
great circles, with that target as a centre. Two observers placed
at different points and communicating with the battery by
telephone determined, by angular measurements, three points
on the avion's circular trajectory. These were communicated to
the battery commander who used these points for the
determination of his data. After the guns had opened fire, the
observations made by the aerial scout were transmitted to the
battery by means of curves and figures described by the avion.
This was altogether too scientific for common—and rapid—
use. The method in question was subsequently discarded, as
we shall see later but, at the time, its impracticability was
instrumental in preventing the general use of avions in the
artillery service. Moreover, it was admitted by the
Regulations that aeroplanes could not be relied upon for the
adjustment of fire, except at medium ranges. This may be
theoretically true, and the reasons therefore seem obvious; yet
it seems that the French artillerists gave too much weight to
this consideration, for, as late as the spring of 1914, neither
the Firing Regulations for long range guns, nor the best
technical essays mentioned the possibility of using avions in
connection with pieces of larger calibre. It is rather interesting
to note that, when the new 105-mm. gun was first issued
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to a few of the heavy batteries, some of the most widely known
artillerists in France were in favor of the adoption of a huge,
very powerful telescope, drawn on a special vehicle, which, in
their opinion, was the only practical means of adjusting the fire
of these long range guns. These officers contended that such
telescopes would be so much the more useful because
according to the principles enunciated as the basis of the tactics
of heavy field artillery, these batteries were supposed to be
used mostly for a cross, or enfilade, fire against hostile heavy
artillery which was itself engaged with French light batteries in
its front. The hostile guns, which might be invisible to the
observer of the "75" battalion, would very likely be easily seen
by the big telescopes of the 105-mm. batteries, for the latter
would have had time to take position on vantage ground. Such
was, at any rate, the reasoning of the supporters of the rolling
telescope. However, in April 1914, some one, in La France
Militaire, expressed timidly the belief that aeroplanes should
sometimes succeed in helping very materially in the adjustment
of fire of a French heavy battalion. The author reminds us of
the fact that it is much easier to observe the bursts of the 16-
kilogramme shells used by the 105 long, than those of the high
explosive shells or the shrapnel of the 75-calibre, weighing less
than 8 kilogrammes.

Be it as it may, it seems that events have justified to some
extent this way of thinking. It is well known, for instance, that
when Dunkerque was shelled at a very long range by a certain
heavy German gun, the latter was finally discovered by a French
aeroplane; its location carefully marked; and the batteries of the
defense had little difficulty in silencing the hostile "305" which
had been for a while extremely troublesome.

At the present time, the artillery avions are mostly biplanes,
of the Caudron type; they are not as powerful as the Farmans
or the Voisins, but are able to rise quickly and need but very
little space to land. These aircraft do not appear to have been
very effective when they flew higher than 1500 feet; so special
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attention has been given to their protection against infantry
fire; almost the whole of the inferior surface of the avion is
covered with a V-shaped armor, while with German avions
only the motor and the crew's seats are protected.

Photography by aerial scouts has proven of little value in
marking accurately the objectives of mobile artillery, except as
regards, of course, large gatherings of troops, parks, etc. The
French aviators very soon abandoned the complicated method
of signalling we mentioned above; they copied the Germans
and adopted a code of signals by means of rockets, whose trail
is plainly visible for a long time and upon which the artillery
opens fire; other signals help the latter to adjust its fire.
Moreover, most artillery avions are now provided with very
light wireless outfits. It is said that on one occasion, a single
avion, during a single flight, was able, by use of that apparatus,
to adjust the fire of three batteries upon three different targets.

Of course, all aeroplanes supplied with bombs may be, in a
general way, considered auxiliary artillery; but, in many
instances, "combat avions"® have been operating in very close
connection with, and as real adjuncts to, some particular
batteries. Lieutenant Colonel Borel, of the Swiss Army, in his
"Causeries sur 1'Aeronautique" (La Revue Militaire Suisse, Feb.
1916), said:

"Artillery may beat hostile trenches; counter-beat hostile batteries;
direct a barrier fire to the rear of the zone which is to be attacked; but

3 It must be remembered that it is customary, in Europe, to classify military
aeroplanes as follows:
Reconnaissance .....
Observation ........... Avions (armed for defense only).
Fire Adjustment.....

Chase Avions (armed with machine guns);

Combat Avions...... armed with guns (in France 37-mm.),
machine guns (2 in France), and
supplied with bombs and shells (in
France 90- and 155-mm.).

The French bombardment avions are mostly triplanes and carry six men. They are
provided with an apparatus which causes the projectiles to present themselves
automatically to the men acting as "throwers".
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it is powerless to prevent reinforcements . . . from coming, by marching or
by rail, to points situated farther back of the enemy's lines, in order to make
a counter-attack."

Hostile counter-attacks, on the contrary, may be much
handicapped, if not altogether prevented, by combat avions or,
more accurately, bombardment avions, if these aeroplanes
succeed in destroying communications, trains, stores, and
ammunition depots. This was done, on a larger scale, in
Champagne and Artois.

Since trench war began, and batteries became, so to speak,
stationary, it has been deemed advisable to keep, as far as
possible, the same artillery aviators attached to a given sector,
so that they may become thoroughly familiar with the zone
assigned to the batteries, and detect any change in the
objectives and the hostile lines in general.

As this class of avions is but lightly armed, it has been
repeatedly suggested by French officers that a "chase avion"
should always soar above the aeroplane engaged in observation
or fire adjustment, so as to engage the hostile aircrafts which
too often attack it or compel it to flee to its base without
fulfilling its mission.

ARTILLERY TACTICS IN THE ATTACK OF TRENCHES

The following has been compiled from "Etude sur
I'attaque dans la période actuelle de la guerre," a pamphlet
written by Capitaine Laffargue, of the 153rd Infantry
Regiment, French Army, and which seemed so remarkable to
General Joffre, that he had it printed by the War Department
Press and distributed to the officers at the front. For the
sake of unity, no distinction has been made in the present
article between the comments of the translator and those for
which we are indebted to "La Revue Militaire Suisse" of
February 1916 (Comment percer le Front Allemand? by
"X"). These extracts refer solely to the remarks of the author
dealing with the use of artillery in the attack of trenches.
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Although it is almost axiomatic that an attack on trenches
should be thoroughly prepared by artillery fire, this theory has
been recently opposed by some officers, belonging mostly to
the Infantry. They base they contention upon the fact that, to
succeed fully and with a minimum of losses, such an attack
must be a surprise to the forces garrisoning the trenches. Now,
an artillery preparation lasting hours, and perhaps days, cannot
but "advertise" the coming attack and call hostile
reinforcements to the threatened sector. In the opinion of these
officers, the artillery must be brought into play only after the
first line of trenches has been captured by surprise; the action
of the guns is therefore limited to a barrier fire, the object of
which is to prevent reinforcements from coming to the rescue
of the defenders of the trenches.” It goes without saying that in
case the attack is repulsed, the artillery opens fire to cover the
retreat of the infantry.

Like many theories, this one could not withstand a practical
test. The infantry is wunable to get through the wire
entanglements which protect the hostile trenches, unless a well
directed artillery fire has thrown down or scattered the wires—
and even then the progress of the infantry is far from easy.

Although many devices have been tried for cutting the
wires, knocking down the posts, etc., none has been found as
efficient as the high explosive shell of the "75." Here—as
everywhere else—that projectile has proven its superiority
over the shrapnel. Much stress had been laid, at first, by
French artillerymen, upon the advantages afforded by the
extent of the shrapnel cone of dispersion. In fact, the action of
that projectile manifests itself mostly in depth. The cone of
dispersion covers a more or less elliptical area, the major axis of
which measures from 100 to 200 metres (according to the height

* It must be remembered that, as a rule, there are but few men in the first line of
trenches. The latter, when an attack is feared, are filled up by troops kept under shelter,
often in the second and third lines of trenches. However, there is a tendency now, from
the German, to keep more men in the first line, or near by, in very large underground
shelters, fairly well protected against artillery fire.
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of burst), the minor axis being about one-tenth as great. With
the high explosive shell, the major axis is only 20 to 30 metres;
the projectile acts normally to the direction of its trajectory;
and the velocity possessed by the fragments is considerable.
Therefore its action has often been likened, by the French, to
the stroke of an ax.

The high explosive shells of the "75" have often inflicted
heavy losses upon German infantry during the "simulated
attacks" on German trenches, on this wise: a violent
bombardment of the first line of trenches, followed by a lull,
caused the Germans to expect an infantry attack;
consequently, they filled up the first line with men; at that
moment, the French, instead of storming the trenches,
directed an intense artillery fire, with high explosive shells,
against the hostile infantry massed therein. This stratagem
was repeated, on several occasions, three and four times in
succession. Nowadays, the Germans do not often allow
themselves to be deceived by this clever ruse; besides, as we
saw before, they have formed the habit of digging deep,
large and well protected shelters into which a great many
men are able to hide when the hostile artillery fire becomes
too violent. The shells of the 75-mm, gun are powerless
against these dugouts, which can be damaged or destroyed
only by the projectiles of heavy guns and mortars. This
consideration affords the author an opportunity of extolling
the aerial torpedo, of which he is a staunch supporter. As the
pamphlet in question has received, so to speak, an official
sanction and contains a preface by General Joffre himself,
one may infer, at least, that the theories expounded therein
are by no means displeasing to the high military authorities
of the land. Captain Laffargue explains that, owing to the
relative lack of accuracy of curved fire, it is not possible to
rely much upon the effects of heavy projectiles as regards the
complete destruction of bomb-proof shelters—"cavern-shelters,"
as they are called by the French. The torpedo is extremely
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destructive; and even when it fails to annihilate the shelter, it
has a very depressing influence upon the personnel, whether
sheltered or not. Says Captain Laffargue:

". . . (the torpedo) overthrows the fire trenches from top to bottom;
causes slides; bottles up the men in their shelters. By its terrific explosion,
the extraordinary effects of the commotion it produces, the shaking up of
the surrounding ground, it paralizes all energy among the trenches'
defenders, who expect to die at every instant . . ."

In respect to the preparation of the attack, there is a wide
difference between the action of the "75" alone, and the fire
of the "75" combined with the aerial torpedo. (The author
quotes from his own experience, which covers about nine
months). He goes farther and asserts that the projectiles of
the "75" are far from being as effective as many people think
against strongly built trenches, no matter how lavishly
ammunition is expended.

". .. the preparation of an attack upon the first line of trenches can be
done, to a great extent, by the use of aerial torpedoes. But the torpedo guns
must be a very small distance apart (one gun for every 100 metres of
trenches) and have each a well defined zone of action . . ."

Captain Laffargue considers it very important that hostile
machine guns should be silenced, or nearly so, before the
infantry attack is made. If everyone agrees with him on that
subject, many artillery officers do not admit his assertion
that the "75" often fails to perform that particular part of its
task. Captain Laffargue contends that, first, battalion and
battery commanders are "too stingy" with their ammunition;
second, they show too much reluctance to open fire on
objectives which are not sufficiently definite; third, they
have to divide their attention between so many different
objectives, that they cannot always devote sufficient time to
the search for machine guns; fourth, the adjustment of fire is
by no means what it should be, even at short range.
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"The shots fail too often to hit the target; very many rounds are often
necessary to hit the small space occupied by the hostile machine gun.

"I remember that, before the attack of the 9th of May, I was stamping
my feet impatiently; I was constantly running up to the artillery observer,
because an accursed rectangular loophole remained obstinately safe and
sound till the end. When we started on (to storm the trenches), this
loophole lit up and two of my platoons were destroyed . . ."

A little farther, the author tells us of a similar experience.
His company had gone beyond the main German trenches,
and was advancing on open ground towards a cemetery and a
mill. The former had been abandoned by the enemy; but two
hostile machine guns remained in the mill:

"That was all the resistance we met; but that was enough. Impossible
for my men to go on, the fact was signalled with difficulty to the artillery,
which was then in the same condition as on an open field of battle. The
batteries opened up a long time afterwards . . . on the wrong target. Then,
before the eyes of my men, almost mad with rage and despair, the cemetery
filled up with Germans. Four hours later the 146th came up; it was mown
down by the machine guns. On the next day, the 229th took its place; same
performance—a gain of a few metres at an enormous cost.

"We should have some means of silencing instantly these machine guns
which reveal themselves thus, when it is impossible for us to foresee their
location; and which take up a position, to stop us in a region that is no more
familiar to us."

Captain Laffargue does not believe ordinary field artillery
could be used for that purpose, because its batteries are too
far in the rear; it is hardly possible to communicate with
them after one has advanced beyond the end of the telephone
lines. In the author's opinion, it is absolutely necessary that
the infantry of the attack, after it has gone farther than the
first line of hostile trenches, should be followed by very light
guns (for instance the 37-mm. calibre) drawn by hand. The
Captain thinks that it should not be difficult to organize
many small batteries of such guns, with infantrymen as
gunners, and artillery sergeants and officers.

222



ARTILLERY AVIATION

The author, if we understand him well—which is not always
easy—wants the "75" either to spend its ammunition liberally
without being afraid of shelling places where there is nothing
worth hitting; or to leave to the mountain gun (calibre 80-mm.)
the task of destroying the machine guns. The mountain pieces
would not be, like the "75," 1500 metres back of the trenches,
but in the trenches, in close contact with the infantry,
unmasking themselves during the preparation of the attack in
order to shell, at short range, the loopholes, cupolas and sundry
shelters occupied by hostile machine guns. They would have
also the advantage over the "75" of being able to devote all
their attention to the needs of the attacking infantry.

It is hardly necessary to say that Captain Laffargue's
remarks have called forth strong protests from French
artillerymen. It is not easy to comprehend how a pamphlet,
which might shake somewhat the confidence of the French
army in its beloved "75," could be described, in the semi-
official Foreword to the work, as able to elevate the morale of
the troops. At any rate, artillery officers, although they admit
that the author is right when he shows much concern in respect
to the activity of German machine guns, contend that their
comrades of the infantry are prone to see mitrailleuses
everywhere and very often where there are none. They
emphatically deny that the "75" is not accurate and consider
this charge absolutely preposterous. The real trouble is that,
most of the time, objectives are not clearly indicated to battery
commanders by the infantry observers who think they have
detected machine guns' locations.

As regards the formation of numerous "horseless batteries
of 37-mm.," with officers and noncommissioned officers
detailed from the artillery, it is out of question, for the present,
for the latter has no sergeants or officers to spare. Already one
is compelled, as the French have it, "to make arrows out of any
kind of wood." Many men have been promoted who have
had neither sufficient experience nor the habit of authority.
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And this is partly why the "75" batteries have not always been,
in 1915, as efficient as they were at the beginning of the war. It
is a fact that the "75" was at its best on open ground, with the
excellent personnel which had been so carefully trained before
the war. We must also remember that, at the beginning of the
present conflict, before the artillery became "stationary," the
French batteries derived a great deal of their superiority from
their ability to conceal themselves, while the German artillery
was often careless in respect to defilading itself.

The charge that battalion commanders are too chary of their
ammunition is not borne out by facts. But it jumps to the eyes
that, precisely because it is necessary at times to spend
enormous numbers of projectiles, it is the duty of the battalion
commander to be economical when there is no definite clue to
the location of objectives. To be sure, as "X" remarks very
aptly in La Revue Militaire Suisse, French artillerymen are now
divided into two schools. Some, who are desirous of saving as
much ammunition as possible, do not believe in extensive
searching of areas during fire for effect. Others, on the
contrary, are not in favor of a minutely adjusted fire which, in
their opinion, loses too many opportunities of hitting hostile
formations undetected by the observers. However, even these
supporters of the "searching theory" do not believe it possible
to agree with Captain Laffargue when the latter asserts that one
should not hesitate to open fire upon "anything suspicious" and
especially upon "hypothetical machine guns."

Before concluding, let us remark that the author is rather
skeptical as regards barrier fire. He admits the principle, but
denies that battery commanders generally succeed in
partitioning off any given zone so that hostile troops cannot get
out of it, nor receive reinforcements.
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Laboratories in War Time

TRANSLATED FROM THE FRENCH, BY RENE BLACTOT

TRIALS OF CANNON AND AMMUNITION

EFFICIENCY OF THE PROJECTILES.—To verify efficiency of
the projectiles, various targets are erected on the proving
grounds. Figs. 1, 2 and 3 show a few examples. Accuracy tests
are made on large wooden targets. Shrapnel efficiency tests are
made on panels or silhouettes representing infantry troops in
action. To verify the result of explosive shells on artillery
matériel, actual cannons and caissons are sacrificed, the latter
even being loaded with munitions.

For explosive projectiles they verify the fragmentation,
which constitutes an important element of their action against
personnel. As naturally one cannot hope to find on the ground
a large fraction of the pieces, the explosion takes place in
armored cases placed in the centre of a well, specially arranged
to avoid any risk of accident.

After the explosion takes place, they go into the well and
gather from the armored case all the fragments, the number of
which is verified as well as the weight and nature of the pieces.

The specifications regarding projectiles demand that a
projectile of a certain calibre must produce, for instance, a
certain number of fragments of more than 5 gr., and a certain
number of fragments of more than 10 gr. The pieces most
jagged and sharp are those naturally which cause, at equal
weights, the most murderous effects. Fig. 8 represents from this
point of view fragments from a shell of a 105 calibre tested at
the shooting pits of the Schneider workshops at Hoc. When the
steel contains the desired composition, and when the explosive
charge has been carefully studied, hundreds and hundreds of
pieces are produced by the explosion of a single shell.

They also make firing tests in the proving grounds with
the object of determining the range as a function of the angle
of fire, of studying the dispersion of the shots in depth, height
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and breadth, and of measuring the size of the cone of burst, etc.

STABILITY DURING SHOOTING.—To verify the stability of
the gun carriages, the panel method is employed.

By a suitable method of fixing, they arrange on the axles of
the wheels, for instance, a tracing point, opposite which they
place in a plane parallel to the axis of the piece, a panel coated
over with a layer of white lead. The contact of the point and of

the panel is ensured by a spring arrangement. If movements of
FIG. 9
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INSTALLATION OF PANELS TO DETERMINE JUMP, RECOIL AND THRUST.

the gun carriage take place during the firing, the point is moved
and traces on the panel a curve which gives all the elements of
longitudinal and height displacements (jump, recoil and thrust).
A similar arrangement can be used for the transversal stability.

LAWS OF RECOIL AND RETURN IN BATTERY.—The reasons
are known for adopting in the construction of modern guns the
long recoil of the cannon on its carriage. Most of the progress
realized in artillery these last twenty years has merely been
in consequence of this invention by our officers and
engineers. It is also known how the energy, due to the reaction
on the matériel of the pressure developed by the powder in the
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F1G. 1

EFFECT OF AN EXPLOSIVE SHELL ON AN ARTILLERY BATTERY

FIG. 2

EFFECT OF AN EXPLOSIVE SHELL AGAINST A CONCRETE WALL OF 11 METRES LENGTH,
4 METRES HEIGHT, AND 2 METRES THICK, SUPPORTED BY THREE BUTTRESSES.
VIEW OF THE WALL BEFORE FIRING

FIG. 3

THE SAME WALL AFTER SEVERAL SHOTS



PROVING GROUND OF THE SCHNEIDER WORKSHOPS AT HOC. ARMORED BURSTING PITS
FOR TESTING EXPLOSIVE SHELLS

FiG. 5

CREUSOT WORKSHOP, ROUNDHOUSE WORKED ELECTRICALLY FOR ROLLING TRIALS



LABORATORIES IN WAR TIME

bore of the cannon is partly absorbed by a brake which limits
the recoil; another part of this energy is absorbed by a
"recuperator," which returns the cannon in battery; towards the
end of this return in battery, a "moderator for return in battery"
prevents the shocks at the end of the course and the "thrust" of
the piece. It is of the highest importance to know the laws
governing these different movements. Knowledge of these
laws implies the determination of the total length of the recoil,
then the calculation of the lengths of the recoil and of the return
in battery as a function of the time, finally, the measurement of
the pressures developed in the brake and the recuperator.

To determine the length of the recoil they use a "recoil
needle," simple tracing point installed on a fixed part of the

cradle and before which moves the mobile part which is the
FIG. 10.
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Origine-Origin; Recul-Recoil; Soulévement-Jump; Fin de la courbe-End of the curve; Recul nul-No
recoil; Lancer-Thrust.
DIAGRAMS TRACED ON THE PANELS BY THE NEEDLES SHOWING LIFTING MOVEMENTS

sled. The course of the needle is traced on a layer of fresh
white lead. To find out the displacements as a function of the
time, recourse is had to the velocimeter, to use which it is
necessary to install the barrel on a fixed gun carriage. This
instrument, which must register a phenomena, the duration of
which is about 1/100th of a second, is composed essentially of
a tuning fork electrically controlled, mounted on the fixed gun
carriage, and the branches of which are fitted up with a stylus.

The vibrations are registered on a steel plate covered with
lamp-black, attached to the recoiling part, and moving itself
before the tracing point of the tuning fork. The isochronous
vibrations of the tuning fork have a known duration. One can
find out the time elapsed since the origin of the recoil or of the
return in battery up to the moment of the registration of one
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of them, by observing the number of vibrations produced.
Furthermore, the registration takes place at a distance from the
origin which is measured directly. Thus the relations between
time and space are obtained, from which are deduced other
relations which give the speed of the recoil and of the return in
battery at a determined instant. A special unlocking
arrangement prevents the vibration curves of the recoil and of
the return in battery from superposing themselves.

To obtain the value of the pressure in the brake a special
type of spring gauge is used. By the intermediary of a tracing
point this gauge records on a plate covered with lampblack and
fixed on the cradle, a diagram of pressures at the different
moments of the recoil.

ROLLING TESTS.—Important tests are finally undertaken to
verify the reliability in service of cannons, caissons and
munitions. These trials consist in hauling the matériel on tracks
so constructed as to present various conditions of ground and
accidents of terrain that may be met in field service and which
the matériel must travel over without getting damaged.

In proportion to the lightening of the gun carriages and
caissons designed to increase the mobility without diminishing
the power, more severe and lengthy rolling trials have become
necessary. The distance covered is sometimes several hundred
kilometres. The tracks for hauling are of various arrangements.
At the Creusot workshops there is a covered roundhouse with
macadam and paved floor, on which the cannons are attached
to electrically moved arms.

At the Schneider workshops at Harfleur there are more
elaborate open tracks, having sections of macadam and paved
roads, with ditches, slopes, irons rails, etc. Cannons and
caissons are most often hauled by a locomotive to which they
are attached by a lateral arm. Figs. 6 and 7 give a fairly good
idea of the violence of the shocks undergone by the matériel.

Mechanical traction is, besides, harder than horse traction:
the latter method of traction calls for special trials, either on
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PROVING GROUND AT HARFLEUR. HAULING TRACK SHOWING RAILWAY CROSSING

F1G. 7

HAULING TRACK. CROSSING A TRANSVERSAL DITCH
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LABORATORIES IN WAR TIME

hauling tracks or roads, especially to study the value of the
systems of draft harness and the weight limit that the horses
can drag, without entailing an excessive fatigue on the latter. In
the same order of ideas, trials are made with mules carrying
mountain war matériel.

This résumé of a certain number of tests carried out in the
proving grounds of the "War Workshops" is necessarily both

FiG. 11.

—— e e —e—————
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INSTALLATION OF A CANNON FOR MEASUREMENTS WITHIN A VELOCIMETER. VIEW OF
THE VELOCIMETER AND DIAGRAM OF RECOIL AND RETURN IN BATTERY.
incomplete and brief. It may, perhaps, show how long and
methodical the studies must be, how it becomes necessary to
bring in science and practical experience and minute care to
construct cannons of all calibres, of which we cannot accumulate
too many on our front and the front of our Allies, and to feed

these cannons with munitions as abundant as efficient.

We possess to-day, either in the State establishments or in
our national industry, the powerful and delicate machinery
necessary to solve these complex problems: our recent victories
in Champagne give a new and comforting proof of their
excellent realization.
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The Principles of Scientific Management
and Their Application to the Instruction
and Training of Field Artillery

BY FIRST LIEUTENANT WILLIAM E. DUNN, 3RD FIELD ARTILLERY

LECTURE PREPARED AT THE SCHOOL OF FIRE FOR FIELD
ARTILLERY, SPRING TERM, 1916; RECOMMENDED FOR
PUBLICATION BY THE SCHOOL STAFF

INTRODUCTION.—Two features of contemplated military
legislation are an increase in the size of the regular army and a
short term enlistment. Training a larger number of men in less
time will require each branch of the service to adopt intensive
training and develop a definite system of instruction.

The Field Artillery should call to mind that watchword of its
1908 Drill Regulations—the opening sentence of Paragraph
1—"Preparedness for war is the goal to be kept constantly in
view in all peace training." Whatever system of instruction is
developed to meet the new conditions, its efficiency should be
measured by how well it achieves this goal. It is men we are
called upon to train, and paragraph 9 of the Drill Regulations
gives the final analysis of the problem in stating, "Thorough
training of the individual soldier is the basis of efficiency."

It is intended to study the principles of Scientific Management,
or industrial efficiency, and investigate their application to the
problems of attaining military efficiency. Competition in the
industrial world between manufacturing industries is to-day what
warfare is between armies—a struggle for supremacy. In this
struggle, both armies and industries depend upon organized
human labor, trained and directed to accomplish its task. The
tasks are different, but the principles that make for efficiency in
handling men in the industrial world should have some bearing on
handling men in the military service.
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These principles are not new; in fact, most of them are plain
common sense. The common sense of efficiency is, first of all,
to prevent and avoid waste of all kinds—waste of time, waste
of energy, and waste of property. Planning and coordination of
work can eliminate much waste of time. Inspection and
supervision can prevent much waste of property. But the most
useless of all wastes is the waste of labor. This can be reduced
by selecting the workmen best suited for each kind of work and
training them to perform it in the best way.

But what is the best way? It is in showing how to determine
this that Scientific Management has revolutionized modern
industry. The scientific method of careful experiments, of
accurate observations and measurements used in physical and
chemical research has been applied to industrial problems.
Long series of experiments and investigations, of time studies
and motion studies, give results and data which, when
analyzed, disclose waste and its causes. The knowledge thus
gained can be used to determine best methods. The idea of
applying scientific methods to studying human labor has
resulted in a remarkable increase in industrial efficiency. Not
by more strenuous labor, nor by greater expenditure of energy,
but by better directed energy; by determining how work can
best be done; by selecting workers fitted for their work; by
training them in the best methods of performing this work; by
planning, codrdinating, and directing their work through proper
executive organization.

It would seem on their face that many of these features can
also be applied to increasing the efficiency of our military
service. The following features and their application to the
special problems of the Field Artillery will be discussed:

Eliminating waste of time, effort and property.

Scientific investigation and measurements.

Analysis of resulting records and statistics.

Best methods. Standards.

Directions for performing work. Instruction cards.
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Schedules for coordinating work. Plans and programs.

Teaching and Training.

Health. Welfare. Recreation and Contentment.

Inspection and Tests.

Incentives and Discipline.

Organization. Management. System.

No claim of originality is made for the discussion of these
features of Scientific Management.

SCIENTIFIC INVESTIGATION AND RESEARCH. MEASUREMENTS

DATA AND RECORDS.—The efficiency expert does not allow
modern industry to be run on guess work. Guess work must be
replaced by knowledge. The old axiom, "Knowledge is power,"
is the keynote of efficiency. So important is it to have accurate
knowledge on which to build that all the time, study, labor and
cost of obtaining it are a paying investment in any industry.

The scientific method of investigation and research insures
that the data and results obtained are accurate and reliable. This
method requires that each problem investigated be carefully
studied before the actual experiments are undertaken. Each
piece of work should be subdivided into its elements. All the
necessary attendant conditions should be considered. Each
variable factor which affects the problem should be noted. No
detail is too insignificant for thorough investigation. When the
work has been subdivided into its elements, time and motion
studies are made of each element and the records tabulated.
The variable factors which affect the problem are studied
separately by series of experiments in which all factors but the
one under investigation are kept constant. The results from one
isolated experiment cannot be accepted as authoritative. The
work of one individual cannot be taken as the standard. Enough
experiments must be made to insure that the information
secured is truly representative of the work.
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The stopwatch is the measuring instrument used in time
studies. Taylor recommends one with a decimal face, for
convenience of handling the records. Each time study requires
a special form of tabulation to fit the problem. Each detail of
operation is lettered, blank spaces for the number of
observations to be taken and for their average are provided,
headed by the letter designating this operation. It happens that
results obtained from one experiment differ from those of
another. Where this difference is serious the records will be
valueless, unless they contain the information which will
account for the discrepancy. This requires that there be noted
on each record, in painstaking detail, the various conditions
surrounding the work and exact description of all conditions,
even when seemingly unimportant.

TIME STUDIES.—Tabulated forms must be prepared for
recording data. These forms must be devised by a person so
familiar with the problem to be investigated that he knows
what data will be necessary. It is not possible to sit down and
make out, off hand, a form calling for detailed time study. The
proposition must be carefully thought out at all stages.
Considerable study is required before starting experimental
work to insure that the work of investigation will be conducted
advantageously, and that the data which are desired will be
obtained in a form which can be analyzed and used. Elements
which it is necessary to measure separately must be separated
in the tabulated form for record. In some cases when these
elements are too small to measure accurately be themselves,
the following device can be used to obtain an accurate
measurement of them:

To time some particular motion which takes a very small
fraction of time, select a group of motions of which this is
the last. Time this group the required number of operations.
Repeat the timing, with this particular motion omitted from
the group. The difference of the average of the two groups is
the average time for the motion desired.
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Skill and judgment are necessary in dividing the work into
its proper elementary units. The advantage of studying each
clement is that this can be done more readily and accurately;
also that the results obtained are less difficult to analyze and
the causes of waste time and effort can be more definitely
located.

In work involving strenuous physical exertion, or
concentration of thought and attention, it is important to record
separately the amount of working time and rest time, as will be
seen in investigating the effect of fatigue.

The methods, care and painstaking thoroughness in studying
these problems are so similar to those used in research work in
the sciences, that this system of insuring industrial efficiency
was called Scientific Management by its originator.

The records and data obtained by this method are accurate
and reliable. It then remains to analyze them and thus to obtain
the information they can reveal.

Besides the information derived from time studies, motion
studies and special investigations, each manufacturing plant
makes use of the records and data obtained in the regular
conduct of its business. The time and cost records for each
piece of work, records of materials, tools and output, are all
filed for reference. These records are all studied and analyzed.
Information derived from them, as well as that from special
investigations is applied to increase the efficiency of the plant.

In fact, as will be seen later, under proper organization this
record department, with its system of records, filed for
reference, indexed for immediate use, furnishes the data on
which all work is planned.

FORM FOR RECORDING DATA.—The information in a set of
data must be in a form that is available for immediate use.
Tabulated data, convenient for reference, is a suitable form
where it is desired to obtain various particular values.

However, in place of selecting particular values, it is often
desired to use a set of data to obtain information on general
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relations, or to make comparisons between different series of
numbers. The mind is unable to grasp large masses of figures,
no matter how clearly they are tabulated, and the longer a list
of figures becomes the less impression it makes on the mind. In
such cases it is possible to do away with the mass of figures
altogether, and to show their relations in graphical form, by
plotting corresponding values on a system of rectangular
codrdinates. A curve through the points so plotted represents
by its distance from one axis (usually the horizontal one) the
varying magnitude of the quantity under investigation. The eye
can take in the entire curve at a glance and can judge very
accurately of distances and slopes. The distances represent the
varying magnitudes, the slope of the curve represents the rate
at which the quantity is changing in value. The mind can obtain
this information from the plotted curve with an case and
readiness, which make this device an efficient and laborsaving
one. A number of practical applications to which it can be put
by an executive in keeping informed of the progress of
different parts of the work under his supervision and of the
results that are being obtained will be given later.

It thus appears that it is, in many cases, a device of
efficiency to have the same data recorded in two separate
forms, the tabulated form and the graphical form, depending on
what use will be made of it. The important point is to have the
data so recorded that its information is immediately available
for use. Then, when referred to, it gives the information in the
exact form needed.

ANALYSIS

A set of data may contain most valuable information and
yet this information be not apparent from the figures. Having
obtained the data it is still necessary to analyze it to find out
what information it can yield. Analysis takes thought and
study. Relations must be studied out. Some are fairly easy to
obtain. Simple and direct relations are often apparent
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from inspection of the sets of curves, plotted to represent the
quantities under investigation. Examples of these will be
given later in discussing the practical application of these
principles of Scientific Management to the problems of Field
Artillery.

But in many cases the relations are neither simple nor direct,
but are complex and extremely difficult to determine even by
the use of the most advanced methods of mathematical
analysis. The mathematical results expressing these relations
may also be difficult to apply. As examples of this may be
noted the complicated system of slide rules designed in the
Midvale Works under Frederick W. Taylor to make use of the
information obtained by long series of experiments in relation
to speed tools. He says that it would have been impossible to
make use of the information obtained at such expense, had it
not been for the invention of these slide rules, some having as
many as eight different scales for the different variables
affecting the problem.

It is purposely intended to refrain from all illustrations of the
methods of applying the principles of scientific management to
industrial concerns and to limit the first part of this discussion
to a statement of the principal feature of scientific
management. It is intended, then, to suggest means of applying
these principles to Field Artillery problems. In this connection
slide rules expressing relations of various quantities of the
range tables for the three-inch gun are already in use in the
Statistical Office of the School of Fire in analyzing the firing
records and results of service practice.

ANALYSIS OF TIME AND MOTION STUDIES.—BYy analysis a
complex process is separated into its parts so that each may be
studied in detail. Time studies and motion studies give
information by which it is possible to determine what elements
are necessary, how each may best be performed, and what is
the best sequence or arrangement of the series.

By eliminating unnecessary elements, by cutting out
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unnecessary and unproductive motions, by arranging those
retained in the most efficient order, it is possible to devise a
standard method for performing each piece of work.

The standard method is best, because it is least wasteful of
time, material and labor. When the best method for performing
a given task has been studied out, workers are trained to use
this method, and by repeated trial what should be the standard
time for this method and what task should be accomplished in a
given time are verified.

Standardization is one of the most important features of
scientific management.

STANDARD METHODS

Methods picked up by workmen are seldom the best. Habits
of doing work are seldom the best. But by time studies and
careful analysis, it is possible to determine what methods are
the best. The best methods should be made the standard
methods and all workmen trained to perform them. It is of no
use to spend time and labor in ascertaining what methods are
best, unless this information is put to actual use.

The best working conditions, plant, equipment, shop
arrangement, tools, machines and materials should also be
ascertained.

It is then possible to arrive at what shall be the standard
task. For its accomplishment tools and surroundings have been
standardized. The best methods of work are prescribed and
taught. The time for work has been scientifically determined.
Proper allowance is made for rest from fatigue. The quality of
work is prescribed. There is no guess work about the standard
task, because it is based on accurate knowledge and has been
verified by actual trial.

SCHEDULES AND INSTRUCTION CARDS

Schedules and instruction cards are both made out by the
planning department. An instruction card is the set of directions
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which goes to the individual workman. The directions are
concise in form, make use of well-understood terms and
phrases, and are arranged in the order of operations to be
performed. They tell a workman what to do, how to do it, how
long it should take, on whom to call for assistance, to whom to
report the completion of the work.

Where a workman performs continuously the same set task,
the card is no longer needed after he has learned his task.

The instruction card is to scientific management what
working drawings are to engineering. Their standard form,
clear phrasing, and short sentences, make for clear thinking on
the part of the workman. He stands no chance to overlook or
forget, as each operation is given in its proper order. No time is
lost in making up his mind, or in decision of choice. Exactly
what he shall do is prescribed, even to the method.

It is understood that it takes training to understand and make
the right use of instruction cards. The provision which is made
for this will be discussed later.

The advantage of the instruction cards is that they give
definite direction which cannot be forgotten. They prevent
waste of time, eliminate waste by cutting out the possibilities
of wrong methods through prescribing right ones. By using
standard terms, that is, those understood in the particular
industry, it is possible to give very definite direction in a few
brief terms. The order of the work i1s an important thing. When
this is prescribed the workman can devote his attention to
carrying it out instead of having to plan and decide how to
conduct his work.

When the workman completes his work, he turns in the card
with certain required data recorded on it; such as the time of
commencing and completing, the inspector's check on quality
of work and on the time, number of pieces turned out, etc.

The card then goes back to the cost accounting section of
the planning department.
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SCHEDULES AND PROGRAMS

Schedules for work orders are prepared by the planning
department to insure that the work shall be properly routed
through the shop, so that no time shall be lost because of lack of
coordination. They provide that required materials shall be
delivered on time where needed, and that the workmen in each
department are ready for the work when it reaches their
department.

The schedule for routing each separate piece of work through
the shop 1s carefully planned, but this is not sufficient to insure
its completion on schedule. A means of reporting must be
provided, so that the planning department can follow its
progress, as a train despatcher follows his trains. This is done by
route sheets, by various graphical devices, by schedule boards or
racks, by whatever device is best suited to keeping track of this
particular kind of work.

Reports of the progress of the work are turned in by
inspectors and also by the workmen and foreman in each
department. These reports are checked up with the retained
schedule to note whether the work is passing through the plant
on time, or what change in orders will be necessary to meet
conditions as developed. Where many men are to be handled
efficiently, schedules are an absolute necessity. Without them
waste of time is a certainty. Lack of proper codrdination may
mean that entire groups of men are idle while waiting for
material to be delivered, or while waiting on some overworked
group to complete its part of the work. The routing of the work
must be planned so that the work of each department fits in with
that of all the others, so that delays and idle waiting are avoided.

When accurate information is at hand on which to prepare
instruction cards and schedules, it is possible to plan work so
that, barring accidents or other unforeseen causes of delay, the
work will pass through the plant on schedule time.
Codrdination of effort makes for efficiency by eliminating one
of the great sources of waste, waste of time.
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The principles of efficiency are all interrelated. Scientific
investigation and measurements give accurate data on which to
base analysis. This in turn gives best methods, and standard
tasks and times.

Based on these standards, regular schedules of work can be
planned and the proper directions for its performance issued.

For these orders to be carried out in the most efficient
manner, the workmen must have been taught how best to
perform the work, and trained in using standard methods until
they can perform the set task in standard time.

Standards are valuable in that they give everyone something
to work for, something by which to gauge his progress or his
efficiency. They represent something definite to be attained
and, as will be shown later, they tend to encourage good
discipline as well as good work.

TEACHING AND TRAINING

Teaching and training of workmen are necessary features in
a plan for industrial efficiency. It is useless to spend money
and labor in finding out what are the best methods of
performing work, if these methods are not used and followed,
once they have been obtained. Before they can be followed, the
workmen must be taught to use them, and be trained until
proficient in their use.

As was noted in the opening sentences of this article, the
final analysis of this problem is, "Thorough training of the
individual soldier is the basis of efficiency." Change the term
soldier to workman and this is equally true in any industrial
concern.

For any system of industrial efficiency, to work and work
properly, the individual workmen must each be trained to
perform their special work. It is just as good an investment to
spend the time and labor necessary to teach the workmen how
best to perform their work, and to train them until they are
expert in performing it, as it was in the first place to spend
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time and labor in determining best methods and standard tasks.

It is the function of teaching and instruction to impart
knowledge, and of training to impart practical skill.

It goes without saying that there must be a definite scheme
for teaching and that the teacher must be not only qualified but
also trained to teach.

WHAT TEACHING DOES.—Teaching uses and trains the
senses. The importance of sense training in forming habits of
work and in the control of semi-automatic actions will be
especially referred to in illustrating applications of these
principles to Field Artillery training. Skill and motor control
are results of proper sense training.

Teaching stimulates the attention and develops the power of
attention. By this is meant real teaching. It seems the attribute
of much so-called teaching to have the opposite effect.

It develops the keenness of the imagination, and the faculty
of thinking.

It builds up a useful store of information, and develops
reason and judgment in making practical application of this
knowledge. It induces habits of clear thinking. It strengthens
and assists the memory.

Real teaching is based on making good use of the principles
of psychology. It means something quite different from the
usual attempts to force a fund of information into a mental
reservoir. Real teaching should be a mental training that
increases the powers of the mind in much the same way that
physical training will increase the powers of the body, that is,
by exercising them. The only power of the mind exercised by
most teaching is the power of memory.

The teacher must know the process the mind follows in
acquiring knowledge, and he should plan his lessons so as to
follow this process.

The mind can communicate with the external world only
through the senses. It has no knowledge not dependent in
some way upon sense impressions. The first principle of real
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teaching should be, then, to make use of sense impressions, and
to make as full and complete use of as many different senses as
possible, especially the three, sight, hearing and touch. Some
people learn best by seeing, some by hearing, and we all learn
by doing, as is evidenced by the force of the axiom, "Learn to
do by doing." For in doing are combined a great multitude of
complicated mental activities, reception of numerous sense
impressions, use of memory, of association of ideas, of
judgment, of reason, of foresight and planning, of codrdination
of motor impulses and muscular control, all to be handled
simultaneously in consciousness.

It is no wonder that we learn to do by doing, for when we
come to analyze even the most common things, we find that
the mind in directing and controlling them performs feats of
mental activity which we do not recognize as remarkable only
because their results are so familiar we do not stop to analyze
the process by which they are obtained.

It is a fact that the mind can gather itself together for active
effort, concentrate the attention along some particular channel,
direct the force of its activities upon some object in
consciousness, and make just as active a use of its mental
powers, with a corresponding expenditure of energy, as does
the body in performing physical labor. Just as well-planned
bodily exercise will develop physical strength, so will real
teaching develop mental strength, and what we might term
skill, that is, the ability to act quickly and accurately in
performing some definite process.

This brings up the related subject of habit.

HABITS

Habit forming is the greatest labor-saving device of
industry. This is shown by the difference in time and effort
required to perform habitual tasks and unfamiliar tasks.

Habits relieve the brain of the necessity of conscious effort
in controlling automatic actions.
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When an action becomes a habit it seems to dispense wholly
with conscious guidance.

Skill, dexterity and speed are based on habit, and speed
resulting from habit is smooth and never hurried.

Based on these well-known facts, it is a profitable investment
to train individual workmen in best methods of operation, until
their performance becomes habitual. It is important to
understand how to go about this training. As has been noted, the
mind in directing and controlling any conscious action, performs
an exceedingly complex process, even considering only the one
feature of timing and codrdinating motor impulses so as to
produce a certain succession of bodily movements.

All the sense impressions received have to be properly
recognized, and at the right instant the proper message sent to
each motor centre to start each particular muscle to action, and
to control its action in codrdination with all the others. It is like
directing a complicated switchboard, where whole sets of
connections must be made, some simultaneously and some in
definite sequence, where many messages must be received and
none overlooked, no matter how many are coming; a
switchboard where, depending on what messages are received, it
must be decided what messages shall be sent out, to what places,
and at what exact times. It can be seen that this is an exceedingly
complicated process. Psychologists suppose that each time the
process is repeated it becomes easier to make the connections in
their proper sequence, that the messages received are sensed
with more certainty, that those to be sent are determined with
more accuracy, that there result fewer mistakes in connections
and messages and that it becomes easier to make the proper
connection, and to time and send the right messages.

It 1s seen that it is important to repeat the action many times
and in exactly the same manner. To form a correct habit
quickly, the mind and attention should be concentrated on
identical repetition.

The process should be repeated until skilled performance is
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reduced to a habit. Efficient management sees not only that its
workmen are properly taught but that they are carefully trained
in using best methods until these methods become habits. The
standard of proficiency that such trained workmen can attain is
absolutely beyond the utmost effort of the untrained men. Not
only so, but the trained man can perform his greater task with
actually a less expenditure of effort. This is because the energy
expended is spent on actual performance of work, and is not
wasted by being poorly directed.

Waste due to poor habits is a total loss. Skill is largely a
matter of habit. From the view-point of efficiency, it is a very
important matter to have workmen trained in standard methods
of performing work until their use becomes a matter of habit.
This eliminates waste of effort and increases the returns for
effort expended.

HEALTH AND WELFARE

Health and welfare of the workmen are closely related to
their output of work. Health means a true eye and a steady
hand for full time. Large industrial concerns realize that it is
important to look after the health and welfare of their
employees.

Health should be safeguarded, both at work and at home.
Working conditions and living conditions should be
comfortable and hygienic.

The rate of doing work should be one that can be maintained
without physical, mental or nervous strain, and should not
overtax the strength or impair the health. Outside of his work,
the workman should have good food, regular rest, wholesome
recreation and amusements, and comfortable living conditions.

A contented workman is more efficient than a discontented
one. The same is true of the healthy man and the man physically
fit; their work will be more efficient than the man whose
health is impaired, whether by disease, intemperance, overstrain
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or lack of proper rest or nourishment. It is a principle of
efficiency to promote conditions that will insure healthy,
contented workmen, in good physical condition.

INSPECTION AND TESTS

A system of inspection is necessary to insure the proper and
efficient conduct of any enterprise. It holds everyone up to the
responsibilities of his position, and the proper performance of
his duties.

Inspection of materials, inspection of machines, inspection
of methods in use, inspection to locate the cause of defective
work, inspection of the work of each workman as to amount
and as to accuracy of standard parts, inspection of completed
product to insure it is in working order and up to standard, are
of vital importance in every manufacturing industry.

Inspection is the great bulwark to guard against waste, to
prevent the lowering of quality to obtain quantity.

Inspection insures that the plans of the planning department
are efficiently carried out and that the final output is up to
standard.

INCENTIVES AND DISCIPLINE

Executive ability in the control of man avoids much of the
necessity of administering discipline by preventing from
materializing those occasions or causes which will require
disciplinary action. It is better to foresee events and to direct
energy into desired channels than it is to have to administer
discipline to check and punish undesired manifestations. So the
problem of maintained discipline will be best treated from its
positive side of foreseeing and so directing energy and activities
that work will be properly performed and the occasions for any
other disciplinary action reduced to a minimum.

That is, consider first proper direction of activities and then
what action must be taken in those cases where proper direction
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has not been sufficient to insure the form of work, conduct or
action desired.

Whether in the positive form of direction, or in the negative
form of punishment, maintainance of discipline reduces to a
personal matter. Each man lives his own individual life, and is
affected by what concerns him personally.

In considering the problem of discipline, it 1s well to start
from this basic fact and to build on it. For whoever expects to
handle men, must study men. To handle them successfully he
must understand them.

Interest, loyalty and whole-hearted enthusiasm make for
efficiency. They can be promoted by sympathy, personal
interest, and appreciation of efforts. Loyalty is reciprocal and
not a one-sided affair. Codperation does not come all from one
direction. The efficient executive works to foster the spirit of
cooperation and loyalty. His workers are made to feel they are
an integral part of the organization working together for a
common purpose. He realizes that their attitude is governed by
their feelings. In directing and controlling their activities, he
uses means that will enlist their codperation instead of arousing
their resentment or opposition.

There is a group of feelings or instincts that it is folly to
arouse, fear, dissatisfaction, discontent, dislike, aversion,
opposition, scorn, envy, resentment, hate, and revenge.

There are others which should be fostered in such a way as
to promote efficiency: pride, ambition, and hope of reward
should be directly appealed to in all work. Conditions should
be so arranged as to make use of the instinct of imitation and
the power of suggestion to further efficient work. The spirit of
emulation, the desire for personal recognition and approval, the
spirit of competition, and the love of racing, are useful aids to
the executive who understands how to use them.

Human nature is full of energy. How best to control and
direct it, how best to stimulate it to action are problems of
scientific management. Incentives move to action. Is it much
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the wiser course so to choose incentives that work will
progress smoothly as desired, than to be confronted with
outbursts of misdirected energy and the resulting necessity of
appeal to active discipline to reé€stablish working conditions on
the basis desired.

It is thus seen that incentives are related to discipline, and
that the more wisely incentives are chosen the less necessity
will there be to resort to disciplinary measures.

Ideals enlist the imagination and set up a standard regarded
with emotion. It is wise to foster ideals, loyalty and ésprit de
corps.

Hope and expectation of reward give direct control over all
men. Anything which shines in the eyes of men can be used for
their reward. Psychological rewards, such as power, position,
responsibility, prestige, reputation, public recognition, can be
used to appeal to the pride and ambition.

Good discipline cannot be maintained in an industry which is
handicapped by poor organization and lack of system in
administration. In the same degree that men respond to sympathy
and personal interest, so are they influenced by order and system,
by justness and fairness in the exercise of control. By these
means, and by using wisely chosen incentives, effective discipline
can be maintained with a minimum of compulsion.

Authority should be clearly defined, every worker should
be responsible to higher authority. Authority is given to
promote efficiency, and not to be misused or abused. Every
worker has the right to expect dignity, justness, fairness, and
self-control from those over him. He has a right to expect that
the men in responsible positions shall be approachable,
sympathetic, impartial and self-controlled, that they will not
lose their temper because of trivial matters, and but rarely
under trying circumstances. The attitude of workers who
know that their executives and foremen look upon them with
personal interest and approval, aiding, supporting and directing
their endeavors, is much different, from the point of efficiency,

247



THE FIELD ARTILLERY JOURNAL

from the attitude of the discontented man, resentful of the
treatment accorded him. Good discipline can be aided by
keeping a record of each individual, all his good points as well
as his delinquencies; a record of his performances at work
assigned, his training and skill, neatness, thrift and industry,
perseverence, firmness and good temper; a record made up of
reports of foremen and inspectors who are familiar with him and
his work. The knowledge that his record is on file, that his good
points are made matters of record, is a powerful incentive to an
ambitious man and is a matter of pride to every good workman.

This record enables promotions to be made intelligently, by
furnishing data needed in the selection of the men best fitted
for the places and duties.

Discipline can be promoted by care in employing men; by
the use of such tests, and inquiries as will avoid the
employment of obstinate, ill-tempered, sullen, careless and
slovenly men, as well as those physically or mentally unfit for
the work required. It is the part of wisdom to investigate the
character of applicants and not to employ shiftless, unreliable
men, or men whose temper and disposition render them
chronic trouble makers.

When all these positive means of securing good discipline
are in action, the necessity of resorting to punishment of
offenses will be reduced to a minimum.

For one thing, carelessness and mistakes will be guarded
against and will not be of frequent occurrence. Proper
organization, good ésprit, a spirit of loyalty and codperation,
kindly personal relations,—all will reduce the occasions for the
necessity of resorting to punishment of offenses.

Where offenses do occur they should be impartially
investigated and the responsibility therefor definitely located.
When due to the acts of any man, the cause and motives should
be determined in order that the action to be taken may be
intelligently determined. Intent and extenuating circumstances
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should be taken into account. When punishment is awarded it
should be definite and adequate.

Punishment should be impersonally administered without
any exhibition of personal anger or vexation. Its certainty
should be unquestioned.

The investigation of an offense, that is, its trial or hearing,
the determination of punishment and its infliction, should be
administered by a person or department other than the
foreman under whom the employees work.

The efficient executive, the real leader, is the one who
directs his work with a minimum of friction and compulsion,
who is able to produce order and codperation with the least
necessity to resort to punishment to attain his ends.

ORGANIZATION AND SYSTEM

Although first in its practical application the feature of
Organization and System has been reserved to the last in
discussing the principles of Scientific Management.

Management is the act of directing activity under scientific
management—each man from superintendent down has as few
different kinds of work or duties as possible. Organization is
the assigning or proper division of duties and work. System is
the basis of efficient organization. System is an organized
method of transacting business. It saves time, assures accuracy
and dispatch, cuts expenses, eliminates inefficient and
unnecessary efforts.

System causes coodrdination of all the best efforts of the
organization, cooOrdination assures regular and simultaneous
effort, to a common purpose, each element working to
capacity, and each of the others depending upon its so working.

The essentials of codrdination in an industrial plant are:

1. Proper planning and routing of work.

2. Regular arrival of materials and supplies.

3. Proper quality of supplies.
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4. Prompt repairs to machines and equipment.

5. Assignment of workers to work.

6. Directions and instructions to foremen and individual
workmen.

Modern management centres in the planning department.
One of the essential features of Scientific Management is
separating the planning of work from its execution. Trained
experts are employed in the planning department.

The work in this department is subdivided as follows:

1. Order of Work and Route Clerk.—The route of the work
through the shop is planned and the exact order of operation is
prescribed.

2. Instruction Card Clerk.—He prepares written cards of
instruction to men and foremen, prescribing what piece of
work, what drawings, tools, machines, what time and materials
should be wused; detailed instructions as to method of
performing work; to whom to go for directions, to whom to
report delays, to whom to report completion of work.

3. Time and Cost Clerk—He receives reports from
workmen, foremen, and inspectors, records of time, amount of
material and tools used and what output is produced.

Records are obtained from the results of all shop work, from
all cost and time records of regular work, and also from special
studies and investigations.

The use of these records in the planning department makes
Scientific Management possible. In fact the use of these
records constitutes the main feature of Scientific Management.

One other point in regard to records of individual
performance has already been noted by inference. This is the
effect upon discipline, and upon the quality of work produced
that recording individual performance has.

The workman does better work when he knows he is given
credit for his work, and where this record determines his pay
and his chance of advancement. Such a record is in itself a very
effective means of maintaining discipline.
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SHOP WORK

The actual performance of the work, or its execution in
the shops, is systematized. Trained foremen supervise the
shop work.

1. The gang boss gets everything ready. While a
workman is still working on one job, all materials and tools
for his next job are assembled. When he is ready for it, the
gang boss shows him how to set up the work.

2. The speed boss is in reality an inspector who sees that
the proper tools, speeds and cuts are being used as directed
on the instruction cards. He acts as a demonstrator in
showing how to do the work at the rate prescribed.

3. Inspectors inspect the quality of the work; stop work
on spoiled pieces, check up the amount of work turned out,
check to see that it gauges to standard, and check the
assembled work.

4. The repair boss inspects the use and care of machines
and tools, and executes repairs.

EMPLOYMENT BUREAU AND DISCIPLINARIAN

Records of each man are kept so that it can be determined
who are the efficient and who inefficient; if inefficient at one
thing, whether or not there is some other feature of work for
which they are adapted.

Promotions are made on the basis of these records. This
bureau also has charge of testing out applicants, and
employing those who show natural qualifications or
possibilities of answering to training along desired lines.

The work of Shop Disciplinarian is related to records of
employment and promotion.

Taylor makes a point that the work of Shop Disciplinarian
is more that of a peace maker, to insure harmonious action,
than it is to administer punishment.
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APPLICATIONS

It has been attempted to discuss the above features of
Scientific Management in a form free from their special
adaptations to various manufacturing industries where they are
at present employed, and to arrive at essential principles which
may be applied to the problems of the Field Artillery.

It is not be hoped that all applications, or even the most
profitable ones will be discovered on a first study of the
problem by one person.

Many of the following suggested applications will
undoubtedly be greatly modified in form as a result of actual
trial, or better forms devised as a result of study and experiment.
Scientific Management has been productive of such a
remarkable increase in efficiency in the manufacturing
industries in handling large numbers of workmen, that it seems
that the service in which we are all interested can profit and its
efficiency be increased by applying to its problems the lessons
learned from Scientific Management in industrial organizations.

FUNCTION OF THE FIELD ARTILLERY

In studying how to apply the principles of Scientific
Management to increasing the efficiency of the Field Artillery,
the first thing necessary is to determine very definitely and very
clearly what this branch of the service is for, what will be
expected of it in campaign and upon the field of battle. It does not
lie in the province of Scientific Management to determine what
the function of Field Artillery shall be; but once this function has
been definitely and authoritatively determined, the principles of
Scientific Management will be a good guide in showing how best
to prepare Field Artillery to fulfill its function.

If the present war has demonstrated anything, it has shown
that no branch of the service can arrogate to itself the premier
role on the field of battle and claim that all other branches are
of importance or use only in so far as they render it assistance.
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Time devoted to fruitless discussions of relative importance
can much better be employed in preparing for service. When it
comes to the battlefield, victory is the thing which counts, and
each arm should be used as best fitted to aid in attaining this
common goal. It takes coOperation to win. The present war has
demonstrated that no branch can win alone.

It seems that the claims of any one branch to supreme
importance upon the field of battle should be effectually
silenced, and that it would be well for all branches diligently to
prepare themselves to render the most effective service
possible in codperating to attain victory in battle.

The power of Field Artillery depends on the weapons with
which it is armed. How these weapons can best be used, what
is the proper tactical employment of Field Artillery is now
being put to the iron test on the battlefields of Europe. The
lessons of that war will be our guide for the use of Field
Artillery. Of these we know enough to be certain that the
effectiveness of Field Artillery lies in the power of its fire. The
Field Artillery exists to deliver an effective and overpowering
fire, where needed, on the field of battle. With this determined
as the function of the Field Artillery, we may now consider
what measures are best adapted to prepare it for its task, and
study how the principles of Scientific Management may be
applied to promoting its efficiency.

The first thing to consider in each application will be exactly
what it is desired to accomplish and then how to go about it.

INSTRUCTION AND TRAINING.—The Ordnance Department
furnishes our matériel ready for use, but it takes instruction and
training to prepare our men for their duties. Every man and
officer should be trained until he is an expert in his duty.
Anything less than this leaves his organization short of the
efficiency it should attain. Scientific Management gives real
meaning to the sentence, "Thorough training of the individual
soldier is the basis of efficiency." Each man should be trained
until the proper performance of his duty has become a habit.
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Military training must also take notice of the fact that this
training in time of peace will be put to the test in time of war.
The measure of the value of this training will be how well it
fits each man to perform his duties in actual service in time of
war. Qualities that will be needed in the stress of action are
resourcefulness, initiative and self-reliance. Our regulations
prescribe that our instruction should develop these qualities "on
the part of field artillerymen of all grades," and that "officers
should be trained to think quickly and logically, and to assume
responsibilities unhesitatingly."

Since these qualities are regarded as necessary and
desirable, definite measures should be taken to develop them.
That is, if we want our men to be experts we must train them to
be experts. If we desire to develop self-reliance,
resourcefulness and initiative, we must plan our instruction and
training with this object in view. If we desire to develop these
qualities we must exercise them. If we desire our officers to
assume responsibilities unhesitatingly we must give them
responsibility and encourage them to meet it.

Such matters must not be left to chance or circumstance; nor
can it be hoped that the unguided exercise of initiative or
unlimited assumption of responsibility will result advantageously
to the interests of the service, where there exists the necessity of
ordered codperation in the performance of military duty. So very
careful thought should be devoted to working out situations
calling for the exercise of these qualities. This may be done in
some cases by assuming situations and difficulties to be
encountered in the form of a problem and turning the solution
over to a designated officer. This is, of course, more or less
theoretical. But the best means and one that is eminently
consistent with the maintainance of military discipline, is to
delegate the performance or direction of a task calling for the
exercise of judgment, decision, or exercise or initiative
without prescribing the means or manner in which the task shall
be performed. If self-confidence is aimed at in this training,
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or if preliminary instruction is necessary before the person
delegated is properly prepared to handle such a situation, see
that he is trained up to the point where he is prepared to handle
the situation on his own responsibility. It is a mistake to doom
anyone, officer or enlisted man, to failure by placing him in
situations he is not prepared to meet. Failure is a very wasteful
and inefficient method of teaching.

Be very slow to make any criticisms. Nothing kills initiative
more quickly. Instead, show how, if the same situation is to
arise again, it can be handled more advantageously.
Helpfulness is never resented; criticism always is.

In cases where it becomes apparent that emphasis must be
placed on certain points in order to attain the desired degree of
proficiency, make special mention of these in assigning the task.
Draw out, by discussing the matter, how the man proposes to
meet these special requirements. Where his proposed action is
wrong, lead him to see his own mistake and to rectify it by his
own judgment and decision. The advantage of this process is
that the man is led to make the right decision for himself.

Prepare other problems, or assign similar tasks, until the
person under instruction has gained self-reliance and is able to
handle the situation efficiently. This method will accomplish
things in the way of developing self-reliance and initiative that
mistakes and criticism can never accomplish.

In other words, if it is desired to develop initiative, go about
it in a way really calculated to develop it and do not adopt a
process that will most certainly repress it.

It is so much easier to give arbitrary orders than it is to take
all this trouble, that the tendency in the military service is all
toward repressing initiative instead of encouraging it. In other
words, while the importance of initiative is recognized in
writing our drill regulations, it has not as yet been made the
object of a definite system of training to develop this quality in
our officers and men.
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Place reliance upon subordinates, each in his particular field.
Train them up to the responsibilities of their positions, and then
hold each up to attaining results. Whoever does not trust his
subordinates as to details will soon find that they will not
assume to take any action on their own initiative. The man who
understands how to command will place responsibility on his
subordinates, will not hamper them in their efforts, but will
give them credit for an interest in the welfare of the
organization and a desire to make good in meeting the
responsibilities of their positions.

In delegating any responsibility, do so in a manner that
convinces the man or officer that this is an opportunity for him
to make good and to show what he can do. Hold him up to
results and the work will be well done. Do not neglect to give
his work full recognition. If anything give it more than it
deserves. He will do all the better on his next job.

Make your officers believe in themselves. Train them for
advancement. Every chance they have to exercise their initiative
makes them just that much better officers, more valuable to the
service and more competent to fill responsible positions.

Do not be afraid to delegate power and authority. The real
executive does not have to fear his authority. The finest
training in discipline that a subordinate can receive is to show
you respose enough confidence in him to delegate
responsibility to him. Thereafter he has, in his own mind, a
position he will strive to retain.

His own pride and ambition will exact from him a discipline
that no outside authority could force upon him.

This will be taken up later in considering the means of
maintaining discipline. It is mentioned here to show that training
in self-reliance, resourcefulness, the exercise of initiative and
assumption of responsibility are not inconsistent with proper
military discipline, but that, when wisely used, they will foster a
spirit of loyalty and a self-imposed discipline which no
compulsion could exact.
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One feature that is left even more to chance and
circumstance than is the development of initiative, is the
development of the art of exercising command. It is a matter of
such vital importance to an officer's efficiency, that it should
not be left to chance. It is a costly practice to permit an officer
to pick up this knowledge little by little and usually by making
mistakes.

There is no one thing which would make a more immediate
improvement in our service than to go about the study of the
art of command in a scientific manner, and to find out how
executive control can most efficiently be exercised. It is
apparent that a resort to anger, force, and the threat of military
discipline are very crude and particularly inefficient means of
exercising command.

Some notes will be given later of a few special devices
found to be helpful in training noncommissioned officers to
exercise command.

The subject is an important one and can be studied with
profit in every regiment in the service. Methods should be tried
out under such variety of circumstances as to prove their
practical value.

The study of psychology as related to the problem would
also throw light on the question. "The Executive and His
Control of Men," by E. B. Gowin, Macmillan Company, 1915,
and a French text on "L'art de Commander" are works
suggestive of good practical ideas.

A good manual on this subject and a careful system of
training officers in the art of command are needed to promote
the efficiency of our service.

Who Shall be Trained? In considering the subject of
instruction and training, we shall consider two questions. Who
shall be trained? What means shall be adopted for their
instruction?

When it comes to deciding who shall undergo instruction,
it is apparent that the more important and responsible the
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position a man is to fill the more he needs careful instruction
and training to fulfill his duties efficiently. It is the part of
common sense efficiency, then, to see that this instruction is
provided and that he receives it and such practical training as
will fit him for his position. Send him to a training school, or
put him through a practical course under expert supervision.

OFFICERS' SCHOOLS

The Field Artillery should have a school for all Second
Lieutenants newly commissioned. The School of Fire is already
in operation, and in its special sphere is proving the value of
training officers to fill the responsibilities of their positions.

A mechanical and electrical school should be provided for
practical instruction in ordnance matériel, repairs, automobiles
and gas engines, and electrical apparatus.

It should also be the policy to send as many officers as
possible to the Army Service School for tactical instruction.

REGIMENTAL SCHOOL FOR OFFICERS

Attendance at each of the above schools would take an
officer away from his regiment. It is required that the majority
of our officers be on duty with their regiments. Measures
should be taken to continue their professional instruction and
training while they are doing regular duty with troops. Every
officer should be an expert in his profession. The Regimental
School can be conducted so as to insure that all attain and
maintain this proficiency.

The work carried on in the Regimental School can take a
number of aspects. For the officers whose length of service has
fitted them to undertake the work with profit, the study of
special features of field artillery work or of special lines of
investigation may be assigned. This study is of benefit to the
officer who makes it. When his report is prepared it may be
read at a conference of the regimental officers and the other
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officers will receive the benefit of having the matter brought to
their attention. If it seems desirable, there may be an informal
discussion after such reports, with interchanges of views and
opinions.

Senior officers may be detailed to prepare tactical studies,
tactical problems and situations, to be put to actual use in
battalion and regimental work. The problem may be used as a
terrain exercise for officers or as an exercise where battery and
headquarters details are used, or it may be used for an exercise
with troops, actually worked out on the ground.

The Regimental School should include a carefully prepared
course in Artillery Tactics. Certain experienced officers should
be detailed to prepare for written solutions problems involving
special features of artillery employment, maps, sketches,
reports, orders and the assumed conditions of the problem
being given. Written solutions may be required of such officers
as need this instruction. When they have been examined and
corrected, it will be well to fix the lessons of the problem by an
actual exercise with troops acting under the situation assumed.
This will give a good check on the criticisms as well as on the
solutions.

Flash practice and blackboard or indoor terrain drill should
be conducted to keep officers skilful in handling firing
problems.

A course in the preparation of firing data could be
advantageously undertaken. In conducting such a course
methods and geometrical principles should be studied. Then
each day a few problems illustrating the particular feature
studied may be given and the work actually checked at the time.
The check should be made while the problem is fresh in the
mind. One quick method is to have the data computed from one
position, "A," for the guns at another position, "B." Then by
proceeding to "B" and computing data for guns at "A," a quick
double check on all work is possible without waste of time.

It should be the aim in all work undertaken in the Regimental
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School to make study of some benefit. If performed as a matter
of routine duty, study fails of accomplishing its best purpose.
Training should fit an officer to use his brain for creative effort.
Study where one works out some actual production, whether in
the shape of schedules, directions, essays, plans or methods, is
what should be required. Study in the Regimental School
should be planned so that it will call for something actually to
be produced as a result.

Officers should be professional experts on each phase of
military work and duties, the same as civilians in industrial
pursuits are experts in their work.

The professional education of our officers and soldiers of all
grades should be as carefully studied and planned as is the
course in any professional college. The courses for different
grades can be standardized so as to include the essentials and
those methods of instruction known to be most efficient should
be used throughout the service.

The important point is that if it is desired to have an efficient
corps of officers who are experts in their profession, a
consistent effort must be made in each regiment to afford a
stimulus to professional study that will insure every officer
being up-to-date and that his training does not fall off through
disuse.

REGIMENTAL CONFERENCE

A short regimental conference at officers' call can be made a
valuable means for the interchange of professional ideas,
especially of practical ones that have come up in connection
with regular work. To be efficiently conducted, everything
should be stated concisely and to the point. The conference
should be short.

Long discussion of matters of opinion are out of place.
When they tend to arise, the Regimental Commanders should
direct certain officers to investigate or make desired tests and
to report results. That is, facts instead of opinions are of value.
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Clear logical thinking makes for brief, accurate statement of
ideas. By placing a premium on such a statement of ideas,
officers can be encouraged in habits of clear thinking.

The regimental conference is a clearing house for ideas.
When efficiently handled, it can be made a means of mutual
professional inspiration among regimental officers.

INSTRUCTION OF BATTERY OFFICERS

The instruction of the Battery Officers by the captain is
especially important in promoting the efficiency of the battery.
This instruction will be largely practical, consisting in placing
an officer in charge of certain features of battery work. The
proper direction of these duties will require that he prepare
himself on them. The manner of giving out work should be
such as to insure codperation instead of arousing resentment or
opposition. The same piece of work can be given out in a
manner which will make it a disciplinary task, or it can be
given out so that the officer will look upon it as an opportunity.
There is no question, from the stand-point of scientific
management, which is the proper method to be followed. In
assigning any work make an officer feel that it is offered to him
personally as an opportunity to improve himself professionally
or to show what he is capable of doing, and that he will receive
credit for doing it well.

Even those duties which are considered as routine duties
will receive a degree of attention and an amount of thought
from the officer who feels that he has a chance to make a
showing by the efficient way he conducts them, which they
would not receive if regarded merely as tasks.

It is efficient management to encourage officers to put
thought and effort to making a record in the performance of
any work entrusted to them. Be on the lookout for the
opportunity to give an officer credit for his work. It is a better
incentive than a reprimand and will go far toward making an
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efficient organization. Everybody wants to succeed, and
naturally is better satisfied to do things and do them well than
to do them poorly. Praise and commendation are much more
efficient means of getting a man to do well, than are censure
and a resort to discipline.

A commanding officer whose attitude is that of developing
young officers to fill responsible positions, of giving them
every opportunity to make good, to undertake work and
succeed at it, with the assurance that their success will be noted
and recorded and that it will reflect to their credit—such a
commander will have a group of subordinates eager to work
and active in their codperation. He will be loyally supported by
every one of his subordinates. And in the end, the real test of a
commander's efficiency is the character of the work he obtains
from his command. If he has everyone under him working with
him, eager for an opportunity to assist in making things come
out right, the commander has a really efficient organization and
one which can be relied upon to accomplish things, especially
under the stress of adverse conditions when difficulties are
encountered and active intelligent support of subordinates must
be relied upon to save the day.

INSTRUCTION OF NONCOMMISSIONED OFFICERS

It is admitted as axiomatic that the noncommissioned
officers are the backbone of the army. It is seen that any means
taken to promote their efficiency will react to the great
advantage of the service.

Our noncommissioned officers are selected men. Following
an introduction of the methods of scientific management,
complete records will be kept of the work of every man. They
will be carefully tested in various duties and their progress
under training in each will be noted. Under this system, when it
comes to selecting our noncommissioned officers we shall
have reliable data on which to base selections. That is, those men
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will be selected whose work and records indicate that they are
the men best fitted for the place.

These men can be sent to take the course in the Regimental
School for Noncommissioned Officers, and those found
qualified on the completion of this course appointed
noncommissioned officers.

The subjects in this course of instruction should be selected
for their practical value. Theoretical work should be reduced to
that which has practical application. The school should teach
those practical things a noncommissioned officer will have to
know in order to be well fitted to perform his duties in his
battery. It should be taken into consideration that the
noncommissioned officer will be an instructor and that he can
perform this duty more intelligently when he understands his
work well enough to know why certain methods are the best.
But every bit of theoretical work in the course should be limited
to that which has a really important practical application.

When a man has completed the school course and is
appointed a noncommissioned officer, he still has to learn how
to handle the men under his charge. The real test of a
noncommissioned officer's value to his organization is how
well he can handle his men.

It is not to be expected that a newly made noncommissioned
officer will be proficient in this feature of his work. Intelligent
coaching will transform him into an efficient and valuable man.
Every man who is made a noncommissioned officer is anxious
to make good. If only shown how, he can be relied upon to try.
It is the part of wisdom, then, to make the most of this desire in
training noncommissioned officers, and to lead them to feel
that their officers are the ones who will show them how to
make good.

The following is a device which has been found to work well,
as it increases the prestige and authority of the noncommissioned
officer with his men. It is observed that some noncommissioned
officer is not getting the results he should, either
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from mistaken methods in handling his men or other apparent
cause. If his mistakes were pointed out to him before the men
his authority would be lessened, his pride more or less touched,
and as a result, even when he changed to the proper method, he
would do so with more or less of a feeling that he had been
publicly reproved, which would greatly lessen his enthusiasm,
even if it did not arouse some resentment.

If the work can be stopped for a short time without
detriment, give the corporal permission to let his men rest. This
is understood by the corporal to be a direction that you wish to
speak to him. So after giving his men rest, he comes over to see
what is wanted. Even this in itself increases his prestige in the
eyes of his men,—to see that he can engage an officer in
conversation during what seems to them an interval of rest.

When the corporal comes over, explain to him just how to
go about accomplishing the desired result. When he has the
situation well in hand, let him take up his work again. This
method has been found to produce excellent results. When
coached up privately in this manner, the corporal will feel that
he has been saved from humiliation before his men and that the
one purpose of the instructions is to help him along. He will go
back to his squad with his self-confidence increased by the
certainty of knowing exactly what to do and how to handle the
situation. If he is allowed to handle it for himself, the result
will be that he is enthusiastic in his endeavors. And when he
succeeds he will have learned a lesson in handling men that
will increase his value to the battery.

Another device that produces the same effect is to inspect a
squad at work under a corporal, then call them to attention and
commend some point which has been well done. This point
may not be the one you desire to mention, but is referred to in
order to pave the way for your following remarks and insure
that your directions will receive active codperation from both
the corporal and his men.
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Some statement such as "Corporal, your men are making
good progress, in such a particular. I hope that by tomorrow (or
whatever time is desired) each man will be able to do so and so
(or each man will have completed so and so)," giving
directions for the work.

The advantage of this method is that it commends the
corporal in his work and the men in theirs and places another
goal before them, with the implied understanding that you will
also note their work toward it and be ready to commend that
work if properly performed.

It has all the effect of holding them up to a standard and
insures that their attitude of mind will be favorable to attaining
it. By using this means, you can give necessary directions to a
noncommissioned officer without creating the impression that
you are publicly correcting mistakes.

Such devices as these, when wused in coaching an
inexperienced noncommissioned officer in the act of command,
make use of his desire to succeed by showing him how to make
good, but by directions which do not arouse opposition or
belittle his authority before his men.

Teach a noncommissioned officer how to look after his men,
his animals, his property; how to go about it; what things to do;
what things to keep watch of; what to look for, how to foresee
and prevent mistakes; how to manage, to look ahead, to
systematize his work; how to act as an instructor; how to
become proficient as a drill master; how to manage men, to give
directions so as to insure their performance; to avoid reproofs in
correcting mistakes and instead to make the important feature a
positive direction how properly to perform the work when
occasion for it recurs. Lead both noncommissioned officers and
men to feel pride and satisfaction in work well done. This sort
of a spirit in an outfit will be a wonderful aid in making it a
well disciplined organization.
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NONCOMMISSIONED OFFICERS AS INSTRUCTORS

The efficiency of our service can be increased by making
more use of our noncommissioned officers as instructors.
Instruction of enlisted men must be largely practical. It is not
an efficient method of instruction for one officer to attempt
to instruct any considerable number of enlisted men,—only a
few can be actually engaged in performing the work, a large
number are kept standing idle. Their attention is not fixed on
the work to the same degree as though they were performing
it themselves.

The efficient method is to have our noncommissioned
officers trained and qualified to act as instructors; to turn
over to each the number of men he can handle to best
advantage in any particular kind of work. This number will
be small With instruction organized in little groups each man
is actually engaged at work instead of standing idle. He
receives individual attention from his instructor, gets much
more of a chance to practice on the work under supervision,
and makes more rapid progress than when he is one of a
large group with but little chance to practice compared with
the amount of time he spends in waiting his turn.

METHOD OF INSTRUCTION

There is one method that can be followed to advantage in
all instruction. This is to teach a man by having him actually
perform the work. Show him how to do the work, explaining
each operation. Then have him repeat the operations step by
step. Correct his work, showing him how to improve his
performance. Repeat this, having his mistakes corrected until
he masters the way of doing the work. Then train him until
its proper performance becomes a matter of habit.

It can be seen that a lot of patient individual instruction is
required in any such method. The advantage is that it is
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worth the work, for it produces a man who is a trained expert
and who is correspondingly valuable to the battery.

The following example will show how, in using such a
method, the natural process of the mind in learning is followed
and use of the senses and sense impressions.

Take as an illustration a lesson in teaching a group of four
recruits what tools are carried on each caisson and on each
limber. If told what tools were carried on the caisson, the
average recruit would have forgotten most of them by the time
the list of those carried on the limber was completed. The
lesson is inefficient because it has failed to accomplish its
purpose.

The proper method is first to make use of the sense of sight;
have the men find and name every tool carried on the caisson.
The instructor gives the name of any article such as the
spanner, which may be unknown, and requires it to be repeated
by each man. Naming the tools aloud makes use of the sense of
hearing and there is an association of ideas in repeating names.
Then use is made of sense impressions in actually handling
each tool, removing it from the caisson. As each tool is
removed the instructor asks where it belongs.

Then a sort of quiz is held. Each man with his back to
caisson and tools is required to name each tool and where it
belongs. This calls on memory and visualization. In a test, the
instructor requires the tool to be replaced, having previously
removed one from the lot. This requires that memory be called
upon in a slightly different form and also makes use of the
impressions of actually handling the tools. The ommission of
the tool which had been removed should be discovered and all
tools returned to their proper places.

This makes a short lesson. To make certain that it is
properly learned, it is repeated on the following day, and again
after an interval of one week. After three such lessons, the
sense impressions should have made such an indelible impression
on the mind that the man could name the tools off-hand
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and find or replace them in the dark any time during his
enlistment.

On the noncommissioned officer's instruction card this
lesson is noted as follows: 10:00 - 10:15, Tools on caisson and
limber, 6th Section. One man on caisson, one on limber, find,
name, remove tools. Quiz,—name and tell where carried.
Replace tools, one missing. Each man to qualify on both
caisson and limber.

The general principle of the method is to teach by sense
impressions, actual manipulation and use of sight and hearing
in aiding the memory.

The general principle of time is to have short periods of
instruction. The reason for this is that the mind must be
concentrated on the work, the instructor must have the
attention of his men fixed on the work. Long periods of fixed
attention are fatiguing. The power of the mind to grasp and
retain ideas falls off rapidly and the instruction becomes
inefficient because wasteful of time and energy. Mental fatigue
should be relieved by scientific rest periods. It is a well-known
psychological fact that the mind is rested by change to an
entirely different kind of work. Also that a change from mental
exertion to physical exertion affords relief from mental fatigue.
Each lesson should be short, should be planned so that it will
stop while the power of attention is still keen, and should be
followed by a change of activity. This will be discussed later
under the schedule for each day's work.

In teaching it is necessary to have the attention and to hold
it. The responsibility is on the instructor not to let the lesson
grow monotonous or lag. By giving him a fixed time on his
instruction card and a definite task to accomplish in this time,
he will be encouraged to a definite effort. Such lessons will
really be a wonderful training in discipline for both instructors
and men.

Each noncommissioned officer who acts as an instructor
should be coached on the general principle of methods and
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shown how to make his teaching appeal to the senses,—to the
sense of sight, by having the men look for, find and point out
things; to hearing, by having them coodrdinate in their minds,
and express in words, things it is desired for them to
remember; to motor impressions, by having them do things and
make actual use of knowledge. Each lesson should make them
think, relate different facts to each other and reason regarding
them. Memory should be called on in reviews. The final step in
teaching is to make use of knowledge, to put it to actual test in
operation.

It is the technic of efficient teaching to make use of these
methods. The instructor must realize the necessity of interest
and attention if he is to make an indelible and lasting
impression. Distractions should be eliminated. His teaching
should be skilfully planned to avoid opposition or indifference.

He should be careful in his manner not to arouse opposition.
The attitude of the instructor and its effect on the men under
instruction are a matter of psychology. An impatient or
faultfinding attitude is fatal to efficient instruction.

The attitude of the instructor should be so plainly a helpful
one as to impress every man with the feeling that the instructor
is not only showing him how to make good as a soldier but that
he is also anxious to help him make good.

This personal attitude is a big factor in efficient instruction
as well as in efficient leadership. The general attitude of the
men and the spirit with which they do their work will be
largely determined by their attitude toward the men over them.

COURSE OF LESSONS

The first requisite in planning the instruction of a field artillery
battery is to have a very clear idea of what is to be
accomplished and then to select the best means of
accomplishing it. A standard course of lessons should be prepared
for each special kind of work. The number of the lessons, the
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length and subject matter of each, the methods to be used and
the standard of proficiency to be obtained should be prescribed.
Officers should make a daily inspection and cheek of the
character of the instruction being carried on, and of the
progress and the results which are being obtained. A system of
records should be devised and kept. Progress curves will show
marked differences in ability of different men to profit by
training, also different rates of progress by the same man in
different subjects. These data are valuable in selecting for
special positions the men best fitted for the duties.

REGULAR TRAINING

Training is supposed to follow instruction. After a man has
been instructed in any duty, he should be trained in its
performance until he becomes an expert. It is not enough to
let instruction end when a man understands his duty. He
should be trained till its proper performance becomes a matter
of habit.

Training may be individual training, group training, as in the
case of one squad, or organization training, where groups
performing different duties are trained to codperate.

Recruit training is largely individual training. The recruit is
trained to perform the regular duties that will fall upon him
when he is turned for duty with the battery.

We should have a manual on training, giving each subject
of instruction, its purpose and object, a schedule of lessons
and methods of instruction. For instance, when a squad of
recruits joins it should be known to a day when they will be
turned for duty with the battery. It should also be known when
each step in this instruction will have produced the required
degree of proficiency. When a system of intensive training is
adopted, there will be no waste time during the actual
working day. We shall live up to schedule and will
accomplish results that would seem impossible to us under our
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present system of training. And we shall accomplish them so
much more efficiently than we do at present that we will have
the impression of having lightened our work; that is to say, the
time and effort we employ will be used to advantage.

We shall make practical application of psychology in
instruction and training. This has been indicated in a general
way. But each subject of training will require its own particular
application. Thus it will require certain applications to work best
in training drivers and an altogether different set in training
signal men. This is because the mind is handling two very
different kinds of work. Consider the psychology of training the
signal men on the buzzer. Here are two different activities,
sending and receiving. In sending, reflex motor control is the
goal to be reached. The mind is always ahead of the hand. The
problem is fairly simple from the stand-point of psychology.

Receiving is an entirely different process. The problem is
instead one of automatic recognition through the auditory
nerves. The mind is always behind the ear in point of time. By
prolonged training a reflex can be built up, when the hand will
follow the ear without the necessity of conscious sensing of the
letters involved. This is, of course, a degree of proficiency we
cannot hope to obtain, for the reason that we do not start our
men young enough or train them long enough. But we can
hope to attain the proficiency of automatic recognition by ear,
so that a certain combination of sounds will mean a certain
letter without the necessity of reflection or reasoning. This
indicates the method that should be followed in training. If it
is desired to dispense with the time and effort lost in
reflection before recognizing the letter by sound, the training
must be planned with this in view. Sense training of the ear
must be followed from the start. Necessity for reflection and
judgment must be eliminated. If the mind is trained to
recognize the letters by reflection, it will always be slow. The
habit formed in the mind will be the one followed.
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To develop automatic sense recognition, the ear must be
trained by constant repetition on one letter at first, later on
short combinations of letters and finally on entire words, until
it recognizes the sound of the entire word as readily as if it had
been spoken.

Psychology will be an important aid in analyzing our
problems of training and indicating the methods to be followed
in each problem.

It is the intention in the present discussion to do no more
than call attention to the possibilities of applying psychology to
the study of our problems of training, and of what we may
hope for in the way of practical results in methods and in
increased efficiency of our training.

STANDARDS OF PROFICIENCY

For each subject of training undertaken, we should set a
definite standard of proficiency to be attained. This standard
should be such that the average man can attain it in the time
allowed for the training. For certain duties we desire men
especially expert. For these positions we should give increased
pay and should require a correspondingly higher standard of
proficiency.

Speed and accuracy standards for the performance of work
set before men and officers a certain goal of proficiency to be
obtained. Having this goal in view aids in concentrating effort
to attain it. It gives a definite object to work for. Whoever
obtains this goal should be suitably rewarded by recognition.
If the attainment is such that it increases the value of the
man's services to the government over those of his comrades,
he should receive increased pay for the increased usefulness
of his services. We should make a study of methods of
inspection to insure that standards once attained are really
maintained.

The effect of attaining a standard upon the mind of the
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soldier is to increase his self-confidence and his belief in
himself. His desire to retain this place in the eyes of his
comrades can be relied upon to secure his efforts to maintain
his proficiency. A visible badge as a mark of distinction has
value as an incentive in the eyes of all men and can be used to
indicate proficiency. Just as our methods of doing each part of
our work should be devised from careful study of the details of
the work and all the factors involved, so should the standards
of proficiency we set in each feature of our work be devised
from a careful study of what our best methods ought to be
when used by our trained men.

Our standards should be possible of attainment by men who
make a consistent and conscientious effort to make good at
their work, that is by men who really try. Since these standards
are the goal we set before us in our training, it is important that
our system of instruction and training should enable our men to
attain them. It can be seen that the only effect of designating
standards known to be impossible of attainment would be to
discourage the ambitious men, the very men whom we should
be most anxious to encourage.

The questions of methods and standards are going to be two
very important ones in any system of increasing the efficiency
of our training in the field artillery. It will not always be
possible to decide what methods are best or what should be
accomplished, until sufficient information on which to base a
correct judgment has been obtained by trial.

The long series of trials and measurements to secure data on
any subject under investigation, and the analysis of this data,
fall within the province of the statistical department. This is a
department of our organization which is going to point the way
to great improvements in all our work.

The following method of making an investigation is taken
from the method used by the Ordnance Board at the Sandy
Hook Proving Ground.

When it is desired to make a special investigation of any
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particular feature, the matter is referred to the board. The board
makes a preliminary study of the subject, obtains all the
information on file relating to the subject, and then prepares a
set of plans for the experiments to be undertaken. This
preliminary study is of value, because a proper plan for
investigation will save a lot of time, effort and property that
would otherwise be wasted. This plan is prepared by experts
chosen for the work because of their experience. A set of
directions is drawn up stating the purpose of the experiment,
giving, step by step, detailed directions for its performance and
exactly what measurements are to be made at each step.

This proof test is given to one of the younger officers, who
is placed in charge of the test. He takes the program as
prepared by the board, makes a study of it, and then makes all
arrangements for the actual conduct of the test. For this
purpose he is supplied with the necessary workmen and
materials.

When everything is arranged for the test the board is
notified and the members are present to witness it, so that they
also have their personal observations on its performance.

The data obtained from the measurements are then entered
on the program for the test and returned to the board. This is
studied and in case the preliminary experiments develop the
necessity for further data or a modification of the methods
used, a supplementary program is made out calling for these
changes.

Nothing is left to chance. As far as intelligent study of the
problem can foresee, what is needed is provided for. Changes
whose necessity becomes apparent from the first experiments
are provided for. The planning of the test and the analysis of
the data are done by experts.

It is believed there is much in this method of investigation
which can be applied with advantage to the study of the
problems encountered in the Field Artillery.

Statistics are hard things to handle, so little of the information
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they contain is apparent from inspection. Most of it must be
obtained by mathematical analysis. Subject Number 20, School
of Fire Publications, contains an analysis of the problems
peculiar to Field Gunnery. Each problem has its special
conditions and an appropriate method of analysis must be
studied out to fit them. The results when obtained are in
mathematical terms and must be translated back into ordinary
language to express the facts or relations deduced.

RECORDS

Besides the data from special experiments and investigation,
we should keep records that will inform us at once of what is
being done and what can be done in each particular phase of
battery work, also those which will give us information about
each man, what he can do and what he can do best.

Records of progress, of stage of completion of work, or of
degree of proficiency during training can conveniently be kept
in graphical form, as a glance will show the degree of
proficiency attained, which is the height of the final ordinate,
or the rate of progress that is being made, which is shown by
the slope of the curve to the horizontal.

One form of individual records is kept at present: the record
of pistol practice. A record of individual performance should
be kept for each important duty in which our men are trained. It
will take a great amount of work. Some system of record
keeping will have to be devised that will reduce the amount of
work as far as possible. But these records will give accurate
information in regard to each man and will enable a battery
commander to select for each position the man best qualified to
fill it. This will promote the efficiency of the organization and
will also have a good effect upon discipline.

SCHEDULES

Schedules mean coodrdination of effort and elimination of
waste of time. Each day's work of army training in time of
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peace should be run on schedule. When the principle of
intensive training is adopted there will no longer be such a
thing as an organization commander taking his outfit out for
the morning's work without any definite plan of work.

Work will be conducted according to a carefully prepared
schedule, so as to make the best use of each day's time for the
instruction and training of each man in the organization.

Our present waste of time through lack of schedule is
surprising. Take a battery having its quota of 133 enlisted men.
If the working hours are limited from 7:30 to 11:30 A.M. and
from 1:00 to 4:00 P.M., the working day consists of 7 hours. 7 x
133 = 931 hours of time, at the disposal of the battery
commander for each day. Suppose that only five minutes delay
or waste of time occurred in the organization. This five minutes
for 133 men would total 11 hours or nearly the entire working
day of two men. Until we compute the time lost we do not
realize the waste that even a slight delay causes when it affects
any considerable number of men. The cause of the greatest
waste of time is the lack of definite well-arranged plans and
programs. When the work of a number of men is to be directed
it must be planned. A battery commander, for instance, cannot
take his battery out of the stable yard in the morning trusting to
inspiration for an idea of how to conduct the morning's work
and hope to be efficient.

The French have a system of the Regimental Schedule for
the Day. This is given out at officers' call each day and gives
the schedule for the following day, so as to coordinate the work
of the different batteries of battalions. Only part of the day's
time is usually accounted for on the Regimental Schedule. The
remainder of the time is at the disposal of the battery or
battalion commanders to use as they see best in arranging their
own individual organization schedules.

Certain events come on regular days, for instance, battalion
or regimental formations on a prescribed day each week.

Every bit of work we do should be planned,—for instance,

276



SCIENTIFIC TRAINING OF FIELD ARTILLERY

recruit instruction should be planned as to what subjects should
be included in the course; the amount of time to be devoted to
each; just when this subject can be most profitably taken up;
what subjects must come first; how much should be attempted
in each daily; the length of time for each daily lesson; the
sequence in which different lessons follow each other in each
day's work. In fact to plan a course of recruit instruction so as
to accomplish this training in the best way, without waste of
time, requires careful thought and study.

Every time a class of recruits is put through this course, the
officer in charge of the instruction should from his
observations be able to improve the course in subject matter,
arrangement and methods.

The same is true for every kind of work we undertake.

BATTERY TRAINING

A battery should be a regular beehive of industry. The work
should be planned so that waste of time during working hours
is reduced to a minimum. There should be no idle men. There
should be no men waiting on some other group of men to
complete their work. For instance, the work of the cannoneers
should be so codrdinated with that of the drivers that no
cannoneers are standing around waiting for the drivers to
complete harnessing in the morning before battery drill.

No time should be taken up at battery drill for instruction
of individual men in duties they should learn in squad drill.
Battery drill is no place to carry on the instruction of an
individual cannoneer or driver. This individual instruction
should be carried on in small groups under noncommissioned
officers as instructors. Battery drill should be training in
smooth-working codperation of the different groups composing
the battery. It should take only a portion of the day's
schedule. The rest of the time should be arranged according
to schedule so that a great number of different activities are
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being carried on simultaneously, a small group of men engaged
at each.

The noncommissioned officer in charge of each group has
his instruction card which gives him his directions,—the time
for each special task, men assigned, place, matériel to be used,
each class of work, and brief detailed directions as to what
records are to be turned in to the office with the card and where
to send his men when he is through with them.

When this system is adopted, the discipline in an
organization will improve because the orderly way of doing
work, and its definiteness, will have the direct effect of
promoting good order and discipline. Order and orderly
conduct are a matter of habit.

To prepare schedules of training for the different features of
artillery work, to devise the best methods of accomplishing this
work, to determine what standards should be obtained, are
details beyond the scope of the present discussion, which is
merely intended to call attention to the possibilities which these
features offer. The preparation of manuals of training involving
these features will increase the efficiency of the Field Artillery.
But these