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Leadership
By BRIG. GEX. HARRY A. Sl\IITH, U. S. Army

EDITOR'S XOTE: The follotring lecture by (;eneral Smith, Commandant, (;eneral
Sen'ice Schools, Fort Learenworth, Kansas, u'as delit'ered to the members
of the class of the Command and (;eneral Staff School last Spring. He
authorized its publication in the IXFAXTRY JOl:RXAL as well as in the CO,<ST
ARTILLERY .JOl:RXAL, and it appeared in the June, 19:?4, issue of that magazine.

IOLE! How did you know that Hercules was a god?" "Because,"
answered Iole, "I was content the moment mv eves fell on him.

\Yhen I beheld Theseus, I desired that I might see him offer battle,
or at least guide his horses in the chariot race; but Hercules did not
wait for a contest; he conquered whether he stood or walked or sat
or whatever thing he did."

Thus, as Emerson says, "the largest part of the power" of the
gods of old "was latent-a reserve force which acted directly by
presence and without means." I have no doubt this is true to a
limited extent of all leaders and to a greater extent of the four
great leaders of all history. Of Alexander and Hannibal we know
but little beyond the record of their deeds and exploits; of Caesar
we know that he did "bestride the world like a Colossus" and not
much more. But of Xapoleon we have many pen pictures and a
study of his life is a study in leadership.

All four of these men must have possessed the ascendency over
the minds of their men that Hercules possessed over Iole-that divine
spark which makes some few men almost god-like in their influence
oYer their fellows. Other leaders, \\ho never attained the heights
of greatness of these four men, had this spark. It is related that
just before the second day's fight in the \Yilderness, General Lee

£283]



284 THE COAST ARTILLERY JOLRKAL

rode along the front cf tl:e Texas Brigade drawn up for his inspec-
tion. Opposite the center of the brigade he turned his horse and
silently faced his men. Knowing that many of them were going to
their death, tears filled his eyes. He gazed at them in silence for a
few moments, raised his hat and silently rode away. Then a tall
rawboned Texas private stepped from the front rank and, facing
the battalion, said with the greatest emotion, "If any --- of a
---- -here don't fight today, after what the General has just said
to us, I will shoot him in his tracks."

Such leadership is god-like and defies analysis.
From the beginning of history men, thinkers, philosophers,

dreamers, historians, psychologists, effieiency experts, have tried to
analyze leadership into its component parts and to assign to each
part its relative place in order of merit in the make up of the whole
man. These men have always failed because there is no yard-stick
by which the human soul-the source of leadership-can be measured.

Simon Peter was a brave n:an, he suffered shipwreck, torture
and martyrdom that he might found the church of Christ on earth;
yet Simon Peter in a moment of weakness denied his Christ. Can
any human yard-stick measure the moral or the physical courage of
Simon Peter? And so it is with the other qualities of leadership.

Again these classifications are of little value to us unless we can
apply them to the improvement of ourselves.

Dr. ::\lann, a very able educator and scholar, gives the qualities
of successful men in their order as, character, good judgment,
understanding of men, administrative and executive ability, knowl-
edge and manual dexterity.

:\1ajor General ::\lcGlachlin, an able officer and student, gives
the qc:ulities of military men as follows: Character, common sense
and good judgment, understanding of men, executive ability, intelli-
gence, knowledge, health, presence.

These classifications are excellent, but each heading requires a
further subdivision. For example, character may be subdivided into
from thirty to fifty subheads. After these subdivisions are made,
an officer, by studying them and by studying himself, may improve
his leadership.

I am convinced that there is a better way to study leadership,
each officer for himself. Let each man observe those in authority,
their manner of dealing with officers, with men, and with affairs; let
him compare the methods used with his; let him determine what he
would have done in similar circumstances and then watch results.

Also let him read biographies, autobiographies and memoirs
with a view of studying the qualities of leadership as developed by
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great men. Every officer, however busy, ought to read one such book
each month. The proper study or mankind is man and the proper
study or leadership is leaders.

Thirdly, there is the method in which leadership is taught in
this school. There is a series or six lectures upon this subject. These
lectures can do little more than call your attention to certain salient
points or leadership and suggest methods or study. You are, how-
ever, given a wonderful opportunity here to improve your leadership.
Everyone or the 77 problems during the year is a problem in one or
more or the phases of leadership, provided you make it so. No man
was ever a great leader unless he knew clearly and definitely just
what he wanted to do. In solving your problems see that you always
know just what you want to do. It may be said that some problems
are not clear; that there is too much rog. The rag of problems is as
nothing compared to the fog of war. The strain in regard to class
standing is as nothing compared to the strain of war, when the lives
of hundreds of men depend upon your decision. If you can learn to
come to a clear-cut, definite decision in regard to each problem, no
straddlii'g, no haggling, you have gone far on the road to leadership.
Having come to this decision, can you write a clear, concise, com-
plete and definite order; so clear that no subordinate can be misled
by it? If so, you have taken another long advance on the same road.

At the siege of Toulon, Xapoleon, merely a boy who had never
commanded troops in war, elbowed his way into the council of war
and, placing his finger on the map over the hill l'Eguillette, said:
"There is the key to the position."

"In fixing upon the plan to be followed, he did not enter into
local considerations, but picked out at once the point of importance;
he determined this upon grounds of a military and moral nature, such
as the situation as a whole furnished. It is one or the surest marks
of a true leader that he knows in every situation how to set aside
details and matters of secondary importance, and to combine and
direct all the moral and physical forces at his disposal to the prin-
cipal aim." "The gre~ter, the more active, the wider an intelligence,
the less it can linger over commonplace and trivial details." Bear
this in mind in coming to a decision in map problems and you have
done much to improve your leadership.

The object of map problems is to train officers in clear, accu-
rate, logical thinking, resulting in a clear, definite decision and all
when time is ample and conditions ravorable. The object or the ten
map maneuvers is to train officers in clear, accurate, logical thinking,
but at the same time in rapid thinking. The map maneuver supple-
ments the map problem in the training for leadership. Before action
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the true leader takes all the time available for reflection and the
weighing of evidence and with all of his mental energy he strives to
arrive at a correct decision. But when the time to act arrives, stop
weighing the pros and cons, stop ruminating, stop all doubts, make
some decision-the best you can make-and then throw all of your
energy~nergy of mind, of body and of soul-into overcoming the
obstacles that will surely arise to thwart the execution of your plan.
I believe that Napoleon had this rapid thinking in mind when he laid
down to his Marshals the maxim: "Always imagine what you would
do if the enemy should appear unexpectedly on your front, on your
flanks, in your rear." He wanted to prepare them for quick and
accurate decisions. He, himself, had a master mind in making such
decisions. At Marengo, when everything seemed lost, when he was
advised by all his staff to retreat he attacked. He attributed this
power to firmness of character. I prefer to call it the courage of
responsibility and it is built up by a long process of correct and
accurate thinking and by a habit of always making a decision when
a decision is due.

n is much easier to judge of leadership in war than of military
leadership in peace. In war mannerisms, personal idiosyncracies,
irritating habits are brushed aside and results alone count. The
strong and dominating military leader in times of peace makes many
enemies and is sometimes rated as overbearing, harsh, dominating
when he is really only strong. In times of peace social graces and
pleasing manners are sometimes rated too high and at other times
they are spoken of sneeringly as though these qualities in some way
detracted from leadership. "WhenDavoust, who up to that time had
been an able, but not a brilliant soldier, was made a ~Iarshal of
France, many sneeringly referred to him as "a little bald pated man,
fond of dancing." Davoust, the man who conceived and fought the
brilliant battle of Auerstadt and who, during and after the retreat
from Russia, commanded in turn and reorganized. every corps in the
French Army-"a little bald pated man, fond of dancing!" In
judging leadership in time of peace, take great care that you do not
lay too much stress upon appearances. At every post and in every
organization there is always one officer to whom others go for advice
and help in time of trouble. \Yatch those officers. They are always
endowed with common sense and good judgment and knowledge of
men. They are prospective leaders in time of war.

lYhen I graduated at the ::\lilitary Academy nearly 33 years
ago I was assigned as Second Lieutenant to Company A, 1st Infan-
try. lYbile on graduation leave I received a number of soldierly and
helpful letters from the captain of my company. I joined that com-
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pany filled with admiration and regard for my captain; I remained
in that company as second lieutenant five years and I never lost my
admiration and regard for him. He was the handsomest officer in
the regiment and the best dressed. That was the day of the company
tailor, but he, whenever the occasion demanded, always wore a Hat-
field uniform. He was soldierly in his bearing, dignified but friendly.
Shortly after I joined the company the annual inspection occurred.
When the report of that inspection was published it stated in sub-
stance that Company A, 1st Infantry, stood alone in the department
in drill, discipline, dress and all of the elements that go to make a
good company. A similar report was made each year. There were
many good captains in the 1st Infantry, and many more in the
Department of California, but Company A, 1st Infantry always
ranked first. I have often tried to analyze that captain's qualifica-
tions for leadership--what made him the best captain and the best
leader in the department. His most pronounced characteristic at
that time was interest in his company. He was a popular man in
San Francisco society, in sports, in club life and in National Guard
circles, but none of these ever was allowed to interfere with his
interest in his company.

His second characteristic grew out of the first-he was never
satisfied with a mediocre or niggardly performance of duty on the
part of any subordinate. The best was none too good.

His third characteristic was the faculty of issuing clear, concise
and definite orders, so clear that he who ran might read. Some of
them issued to me were more forcible than elegant but I always knew
what they meant and that they were given to be obeyed. The same
characteristics-interest in his job, hatred of a niggardly perform-
ance of duty, and clear thinking promoted him without pull or
influence ahead of his brother officers to be a brigadier general and
soon a major general. I am sure that helpfulness and stimulation
have accrued to every officer and man who ever served under l\fajor
General Thomas H. Barry.

Xotlong ago I heard a Colonel of Infantry talking to his officers
about target practice. The regiment had not done well the year be-
fore and the Colonel had received a letter from the Corps Area Com-
mander telling him so. To his officers he justified the poor showing
made on the ground that the regiment had been overworked but he
stated that the coIning year he expected every company to make 80
per cent. Below 80 per cent, I may say, is regarded as unsatisfac-
tory and requires explanation. Shades of Thomas H. Barry! Eighty
per cent set up as a mark for a regiment to shoot at! Had Thomas
H. Barry been the Colonel of that regiment it would have been worth
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going miles to have heard his address. An 80 per cent commander
means a 40 per cent organization. Interest in the job and 11igh
ideals are essential to true leadership.

Those of you who were in France during the winter of 1917-18
will recall the low ebb to which the morale of the allies had touched.
There was no talk of victory, no mention of a vigorous offensive, no
allusion to imposing our will upon the enemy. During that winter I
visited the British and French fronts. There was no training, no
plans for a vigorous offensive. The talk, the training and the plans
were all for the defensive-barbed wire, concrete pill boxes, hand
grenades.

"The stagnation of trench warfare, the continuous front and
the principle of attrition were deliberately maintained because the
military minds were too timid to ycnture for large stakes, and this
principle substituted for the idea of maneuver marked the most
astonishing retrogression in military art that has eycr been seen-a
desire to shun decision by battle and shun responsibility."

For four months the American Commander-in-Chief had
breathed this air of pessimism, had had these military sophisms and
subtle fallacies poured into his ears but, through it all, he never lost
his perspective or his clearness of vision and with that courage of
responsibility which has marked every great leader he flatly an-
nounced that "all instruction must contemplate the assumption of a
vigorous offensive. This purpose will be emphasized in every phase
of training until it becomes a settled habit of thought." That de-
cision courageously made and courageously maintained entitles
General Pershing to a place among the great leaders of all time.
It was tl~e same courage of responsibility that Hannibal displayed
when he carried the war into Italy, that Caesar showed when he
crossed the Rubicon, and that Xapoleon manifested when he hur-
riedly marched his army from the English Channel to hurl it upon
the Austrians at rIm before the Russians could come up. Courage
of responsibility is one of the highest elements of leadership.

l1arshal Foch said a year or so ago at the Army "'Val' College
that the most difficult thing in war was to have an order executed.
He might have added that it is one of the most difficult in time of
peace. To have orders executed requires constant supervision and
inspection on the part of the commander. Between an order issued
and an order executed there is just the difference between word and
deed. The greatest military commander the world ever saw was the
man who best exemplifies this principle of leadership--Xapoleon.

His activit.'" in personally inspecting the execution of his orders
was no less great than his intellectual activity in conceiving them.
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He held frequent reVIews but they were not for the purpose of
enabling him to gallop around the troops with a showy staff; they
were held for the purpose of inspection-how many combatant sol-
diers were present, what was the condition of their arms and ammu-
nition, their clothing, shoes and rations, their morale and discipline.

He was constantly inspecting troops on the march, in bivouac,
in camp, on outpost and in preparation for battle.

"Whenunable himself to inspect he sent staff officers to inspect
for him. In sending Segur, an experienced staff officer, on a tour of
inspection, he concluded his written orders with tl;ese words: "This
officer must set down nothing by hearsay. He must see everything
with his own eyes, say nothing but what he has seen and when he is
obliged to say something he has not seen, say he has not seen it."

Again in 1810 when he sent Colonel Lejeune to Spain, he said
to him: "Set out for Spain. See everything in detail, men, and
material, and note everything. Return without loss of time and act
in such a way that when I speak to you I shall believe I have seen
things for myself." Then when dismissing him the Emperor gra-
ciously added: "Go and win your spurs."

This supervision of the execution of orders is one of the first
essentials of leadership and it is founded on physical and mental
activity.

In this connection I should like to quote from General Orders
Xo. 1, \Yar Department, 1924, entitled "X otes on Training": "\Yith-
out exception the best camps, during the past year, were those in
which the camp commander took the most active part in the train-
ing. He can be more easily replaced in the officethan on the training
ground, as his rank and prestige and active participation in the
training can give to it an interest and meaning not otherwise
obtainable."

The officer who wrote that paragraph is a good observer and
knows the principles of leadership. I commend that paragraph to
you when you go to your new duty and that, whether you go to the
Regular Army, the Xational Guard or the Organized Reserves.

One of the best regiments I ever served with and one of the best
I ever saw was commanded by a Colonel who at first call for any
drill, ceremony or tactical exercise was on his horse and required
every field officer in the regiment to do likewise. That Colonel was
an excellent drin master and instructor, but had he been only average
his presence alone and his interest would have inspired officers and
men to better work.
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Supervision of drill and training is closely allied to supervision
of the execution of orders and is based on physical and mental
activity.

In the Notes on Training published in General Orders No. 1
and referred to above there appears this paragraph: "The usurpa-
tion of the appropriate authority and responsibility of subordinate
commanders by higher commanders continues to constitute a marked
deterrent in the development of the individual initiative of officers.
Younger officers and noncommissioned officers appear to be over-
commanded."

That is a severe criticism upon some of the leadership in our
Army and it is a just one. There are few officers here who have not
at times been overcommanded. This overcommanding is a fault of
some strong and able men. It grows out of a desire for quick action
and fails to recognize that in the hierarchy of command every
officer has a job of his own. The true principle of leadership is that
every commander shonldcommand his .own unit and be responsible
for his own unit. The test for this fault is this: "Tell your organi-
zation commanders what to do but not how to do it." Every time a
.battalion commander tells a captain what to do and how to do it he
takes from the captain something which does not enrich the major
and makes the captain poor indeed. The major should judge his
captains by results and not by means and methods. He should
encourage in his captains initiative and courage as it is only by
possessing these qualities that the captains can act well when thrown
upon their own.

To train and lead an organization in this manner requires con-
stant supervision, inspection, tests and, above all, courage. J.\.lediocre
and indifferent officers resent comparisons and competitions. Tests
between the companies of a battalion conducted by the major with a
spirit of fairness and helpfulness and published to the battalion
weekly will do wonders in improving the efficiency of the battalion.
The same is true of the regiment, the brigade and the division.

Some commanders have too tender a regard for the feelings of
subordinate officers to correct obvious errors, and especially is this
the case when the subordinates have attained field grade. In times
of prolonged peace these older officers are the first to slip, to become
careless and to become satisfied with a mediocre performance of
duty, and then it is that the commander should use both "his rod
and his staff."

I once had the pleasure of commanding a battalion alongside
another major who was a wonder in the influence he had over his
officers and especially the men. 'Yhen he was promoted to be a
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lieutenant-colonel, I heard the commanding officer say to him: "Now
your methods must change. You will no longer be in a position to
bring a direct influence to bear upon the enlisted men." Memories
of Napoleon! Where did that Colonel get his ideas of leadership!

The greatest military leader the world ever saw was, and
remains, the leader who best understood the enlisted man. Had I the
authority I should compel every officer to own and to read and
re-read that most interesting book, "Napoleon at Work," and espe-
cially the chapter upon enlisted men. Napoleon possessed "the
power of animating the enlisted man and filling him with enthusiasm,
the fluid which is communicated from the leader to the trooper, that
magnetic power without which every great general is incomplete.
He was in the highest degree an exciter of energy." "\Vhile the
Emperor knew how to stay his generals' pretensions with a firm
hand, he spared no pains to encourage and satisfy his soldiers. \Vith
this object in view he employed all the material and moral means at
his disposal; promotion, honorary distinctions, material advantages
of all sorts, the skillful exploitation of all feelings which impel men
to action-pride, vanity, emulation, sense of military honor-and a
rational employment of that personal influence which confers on
certain men the gift of subjugating armies and crowds." ("Napoleon
at Work," page 215.) Not every officer is endowed with the divine
gift of subjugating companies, battalions, regiments and brigades.
Every officer is capable of raising the pride of his battalion and
regiment to a high pitch, and of inculcating a high sense of military
honor in officers and men of his command. Men like it. It is rarely
that a man wants to transfer from a good organization to a poor
one. As a body the enlisted men know the leader when they see him
work and they always respond to the right kind of leadership. The
less leadership there is in the lower ranks the more necessity for it in
the higher. If Napoleon attributed half of his success to the value
of his soldiers, do not fancy that a lesser man may ignore that value.

This handling of soldiers is the highest art of leadership. In
this connection my attention has been called to an article in a recent
number of The American Legion Weekly entitled "\Vhat's \Yrong
with the Army?" This article has given grave offense to many
officers who throw it down with the words "damn bolshevik." The
article has received, however, some favorable comment from officers
and men who served during the World War.

The gist of the article is that regular officers generally do not
understand enlisted men and that there is "a too frequent lack of the
human touch in dealing with the bewildered men in the ranks" with a
particularly vicious slap at saluting in general. The writer of the
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article is a man who generalizes from a few special cases and his
article requires no further comment. The article shows, however,
the importance of every officer in our army studying the enlisted man
and how to handle him. I am convinced that the American soldier
hates babying and coddling, that he likes straightforward, positive
dealings, that he wants his officers to be strict, fearless, honest and
to show by some outward and visible signs that his interests are their
interests. The art of leading men is worthy of your best study and
best effort.

There is a differenee between leading a well disciplined and
trained company, battalion or regiment in the Regular Army and
leading a newly raised organization in the Reserves for example. In
the first case when new men join they learn much by absorption and
obsenation of their more trained and disciplined fellow soldiers.
In the second case, the officers must lead and inspire these men by
their teachings and example. The problem presented to such com-
manding officers is similar to the problem in leadership presented to
Xapoleon, for he did not inherit a well trained and disciplined army
-he made his army from untrained levees. His methods are worthy
of your best study.

The above mentioned article from The American Legion Weekly
refers to "the incessant and wearisome saluting, the overdone en-
forcement of deference" as the great source of discontent among our
men in France. Again I think the writer, who claims to have been a
battalion commander, is generalizing from a few cases. From the
tone of his remarks I can easily visualize what a poor saluting or-
ganization his battalion was. I had under my command once in
France twenty-one schools and training centers. Of these schools
and training centers, two were commanded by officers now on duty
here--one a member of the Faculty and one a student officer. These
two schools, one a candidates' school and one a tank center. had more
enlisted men connected with them than all the other schools combined
and both schools were outstanding in the matter of saluting. All of
their men seemed to know how, when and where to salute and to take
a pride in saluting in a military manner. I do not know what
methods these officers used, but I will venture that example by the
commander himself was at the bottom of all instruction. As for the
instruction itself, it began by causing the whole mass of the com-
mand to appreciate these three facts:

1. Saluting properly done as to time, place and execution is
simply one outward manifestation, easy to show, of a sound spirit
within the man and the command.



LEADERSHIP 293

2. Saluting properly done is an evidence of good military man-
ners and a protection to the soldier against embarrassment.

3. Saluting, uniform and correct, is a protection of the whole
command against unfavorable impressions on the part of those who
have time and opportunity for a cursory knowledge only.

Any commander following that method will have an organiza-
tion with one of the outward and visible signs of an inward and
military grace.

In true leadership example counts for much.
Every great leader from Napoleon down knew how to talk to

soldiers. No great leader ever talks over their heads or under them,
but to them. Napoleon's addresses to soldiers are models: "That
which contributed to conquer the soldier's heart was the fact that
this great man did not hold himself aloof in his grandeur; he was a
familiar genius who spoke to them like a father to his children, and
so much so that they imagined that they belonged to him." "In
1805, on the Danube, he hastily visited the regiments, spoke ardent
words to them, formed them into a ring in the midst of the thickly
falling snow and with the mud up to their knees, told them of the
enemy's position, and said that he counted on them." All these show
how familiar were the relations between the leader and the humble
companions who shared his glory. He himself said: "My soldiers
were very free with me. I have met many who theed and thoued me.
They were instinctively sympathetic; they knew that I was their
protector."

The Duke of "\Vellington as a soldier and a commander was a
star of the second magnitude but as a leader he drops far down the
scale. He had no knowledge of men and could not appeal to their
better instincts. He frequently referred to his troops as "the scum
of the earth." Some day when minutes are not so precious to you as
at present, read Stonewall Jackson's farewell address to the First
Brigade, the Stonewall Brigade, when he left it to go on the Yalley
campaign.

Critics and purists will likely tell you that it lacks literary merit
and savors of the commonplace. Perhaps it does, but it carried con-
viction to those soldiers. After having spoken briefly of their deeds
and referred to his hopes of them, he rose in his stirrups, threw the
reins upon his horse's neck and said:

"In the Army of the Shenandoah you were the First Brigade!
In the Army of the Potomac you were the First Brigade! In the
Second Corps of the Army you are the First Brigade ! You are the
First Brigade in the affections of your general, and I hope bX your
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future deeds and bearing you will be handed down to posterity as the
First Brigade in this our second War of Independence. Farewell."

For a moment there was silence; then the pent-up feeling found"
expression, and cheer upon cheer burst forth from the ranks of the
Valley regiments. Waving his hand in token of farewell, Jackson
galloped from the field.

Ability to address soldiers is a great asset to leadership, but
addresses to them are worthless if they come only from the brain and
not from the heart.

You will notice that among the necessary qualities of great
leaders that intelligence and knowledge are placed rather low in the
list of both Dr. Mann and by General McGlachlin. This is likely
true in many cases. Among American leaders there are two, and,
strange to say, they bear the same name, who best exemplify the
truth of this classification, Stonewall Jackson and Andrew Jackson.
Of Stonewall Jackson, Henderson, his admiring and loving biogra-
pher, says: "His attainments were not varied. His interests, so far
as his life's work was concerned, were few and narrow. Beyond his
religion and the army he seldom permitted his thoughts to stray. His
acquaintance with art was small. He meddled little with politics.
His scholarship was not profound and he was neither sportsman nor
naturalist. Compared with many of the prominent figures of his-
tory, the range of his capacity was limited."

Of Andrew Jackson, it is said that he had never in his life read
one book through, except perhaps the little story of the Vicar of
'Vakefield. It is certain that he had little interest and almost no
knowledge of art, of science, or of literature.

Of Stonewall Jackson, Henderson says: "He saw into the heart
of things far deeper than most men. He had an extraordinary
faculty for grasping the essential and discarding the extraneous.
His language was simple and direct, without elegance or embellish-
ment, and yet no one has excelled him in crystallizing great prin-
ciples in a single phrase. The few maxims which fell from his lips
are almost a complete summary of the art of war. Xeither Frederick,
nor 'Yellington, nor Xapoleon realized more deeply the simple truths
which ever since men took up arms haye been the elements of success."

Let me try to picture to you Andrew Jackson on the afternoon
of Decemher 23, 181-k He was a ::\Iajor General, commanding the
American forces at Xew Orleans. Excepting as a boy of thirteen,
in two small skirmishes toward the close of the American Reyolution,
he had taken no part in civilized warfare. He was sitting in a room
in Xew Orleans studying some papers and maps. His troops were
scattered in and around the city. He did not know that the British
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were within miles of him. In came some countrymen who stated that
the British advance guard had reached Villare's plantation, about
nine miles from the city. Rising to his feet, he solemnly exclaimed:
"By the Eternal, they shall not sleep on our soil tonight." Then
eating his lunch of a bowl of rice, he began ordering his troops to
march. The British troops at New Orleans were the flower of the
army. They had seen long, hard service in Spain. They were com-
manded by Sir Edward Packenham, a brother-in-law of the Duke of
"Wellington and one of the most accomplished officers in the army.
All in this army, officers and men, believed that the Americans would
never attack-that they were too undisciplined. Here Jackson's
leadership conquered. In the early morning of December 24, he
attacked the British advance guard and defeated it. It is generally
said that the Battle of New Orleans was fought on the 8th of
January, 1815, but as a matter of fact it was won on the morning of
December 24, 1814.

Andrew Jackson and Stonewall Jackson may not be ranked
among the great intellects of the world; their minds were not com-
pendiums of universal knowledge; but each ever saw clearly the task
in front of him and with each to think and to see was to act. Each
knew the simple principles of war and from these he could not be
swayed by doubters, by timid souls, or by routine officers to whom
every departure from the commonplace is a shock.

In every government, every army, every big commercial concern
there are two parts-the purely business side and the theatrical side.
This is best illustrated in the government of Great Britain where the
cabinet, responsible to the parliament, conducts the purely business
affairs of state, and the King, almost powerless in the business
affairs of the nation, conducts the theatrical side. In any army or
any subdivision of it the commander must play both parts. All
soldiers loye ceremonies and military pageants when they are con-
ducted properly and with due regard to the theatrical properties. I
served in a regiment of infantry once which worked hard ever.v morn-
ing. It was stationed near some large summer hotels. It was soon
found that some officerswere spending too much time there, drinking
too much and contracting bills beyond their means and that too
many enlisted men were being tried for drunkenness. The Colonel of
the regiment started five o'clock parades. The plan was not a
Success at first-it was too much like a rehearsal-there was no
"pep," no enthusiasm, no audience. Then he conceived the idea of
an audience. Officers were urged to invite their friends from the
town and the hotels, refreshments were served at the club and it was
not long until these became popular social functions and an enthusi-
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astic audience of two thousand people was not at aU uncommon at
these ceremonies. The dress, the bearing, the discipline of officers
and men improved at once. Each regarded himself as the cynosure
of aU eyes and bore himself accordingly.

Most great leaders have appealed to the theatrical sense of
their officers and men as an aid to leadership. It is only one of the
means and not an end.

The Natianal Defense Act af 1920 cammits us to. a
valuntary military system; it accepts the fact that aur
wars must be faught by armies campased af citizen
soldiers; it pravides in peace the machinery far rapid
and arderly expansian into. a suitable farce when war
cames and after Cangress and the President so. direct.

Under this new regime we have a Regular Army, so.
small that the tatal cambatant elements within aur
cantinental limits cauld all be seated in ane af aur
athletic arenas. Fram this farce We pravide afficers
and trained specialists as the instructars and guides
far the purely citizen farces, and furnish the afficer
persannel far the War Department and the higher
headquarters. The Natianal Guard with aur little
Regular farce becames aur first line far immediate
defense, behind which We shan undertake to. develap
the great reserve af citizen farces that must canstitute
at least seventy-five per cent af the war armies. These
reserve elements exist anly in skeletan ar autline form.
The afficers af this reserve, nearly ane hundred thau-
sand, we have, and they are assigned to. specific skele-
tan campanies, regiments, and divisians, allacatfld
accarding to. populatian. There are thirty-three af
these divisions naw arganized, each with an active
headquarters camposed af a few skilled regular affi-
cers. In additian, there are mare than faur hundred
skeletan regiments af special traops. All this frame-
wark af a reserve has been maintained during the past
year with an appropriatian af less than two. millians
af dallars.--General John. J. Pershing.



Handling the Soldier

By l\hJOR R. :\. PERLEY, C. A. C.

THE Al~lerican Army o7.1c'crenter:,; upon his career well equipped
in so fa:' as academic preparation i" concerned. This i::;insured

by the cUl',-iculum of the greatest military ::;chool in the world-
\Yest Point :\Iilitary Academy-and by the somewhat rigid exami-
nation,; whic:1must by passed by applicants £rem college-; and from
the ranks. Early in his military service, tl.e officer lcarn~ y;' a: i,;
expected of him, and generaHy, the mechanics cf its a~comj'l>l::::cn'-.

In the Regular Army, the offirer body i" well balanced. \Yithin
its numbers n:ay be found every type whose viewpoint is esse:ntial to
t!:e id.eal comfo:.;ite mind. The ideals of honor, patriotism, devotion
to daty, and implicit adherence to rules of discipline, are be"t repre-
sented in the graduate of \Yest Point. The civilian graduate of
college, while raving a generous supply of the above qualities, is
especially valuable to his contemporary officers, because of bringing
to them the view point of the civil population-which will ever con-
stitute our 1mr army-and remind those officers that it is not meet
th?-t the Regular Army depart too far from the throbbings of the
civilian pulse. Then there is the officer, who, because of inherent
qualities that recognize no defeat, and in spite of handicaps of lack
of education and environment, rises above his fellow enlisted men of
the ranks, and wins his commission. X0 element of the officer body
comprehends the soldier as do these sturdy officers. It becomes
apparent that without any special effort then, and by the simple
process of rubbing elbows, the type Regular Army officer has a
broad outlook on his profession, with particular regard to the
handling of the soldier.

Xevertheless, so far as the writer is aware--and he has made a
life study of his subject-at no time from his initial commission in
the service until his rank is such that he is no longer in intimate
contact with the soldiery, is the officer given systemized and carefully
analyzed and supervised instruction in the proper methods of
handling enlisted men.

How often have we contemplated the situation of an officer of
high attainments in his profession, commanding an organization
alongside of an officer who from an academic point of 'J.ew, lS
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mediocre, but who because of an understanding of human nature
that is instinctive, carries his organization to far greater heights in
target practice, appearance or whatever else the two organizations
(and therefore officers) are competing for. How many times have
we seen a run down organization with no change in personnel other
than the commander, emerge from its lethargy and lead contempo-
raneous units in the activities of the day! We are prone to dismiss
the subject by accrediting the successful officerwith having qualities
of leadership, but without analyzing his methods to seek out and
harness the intangible quality which enabled him to outdistance a
far more talented brother officer. Let us for a moment trail the
quality and see if we are fortunate enough to overtake and grasp it.

A company officer we will suppose has been ordered to com-
mand a run-down company. Other officers had skillfully avoided
being assigned the command. The prior commander we will assume
has eyen asked for his own relief from the command. Let us even
go so far as to assume the reader is the new company commander.
This assumption will enable the reader and the writer to "tune in"
their thoughts more intimately.

'Ye encounter the First Sergeant on the walk by the parade
ground. The sergeant salutes stiffly with no warmth in rus expres-
sion. He does not know of your recent assigmnent. His attitude
must be corrected. "Good morning, sergeant. I want to talk to
you for a moment. Are you busy?" "Xo, sir," says the sergeant,
stiffly. 'Yith an air of perfect frankness and confidence you inform
the sergeant, "Sergeant, I have been detailed to command your
company. I don't know of any assignment that could please me
more." (This is the truth, for it is evident that with so many evident
improvements to initiate, your tour of duty is bound to be regarded
as successful, even if when you leave the company it lacks much that
is desired.) "It's our company now, sergeant. 'Vouldn't it be sort
of pleasant to be able to say that our company is the cleanest, neat-
est, and best instructed on the post? 'Vouldn't it sound sort of nice,
and, sergeant, wouldn't it sound perfectly natural, to say that our
company came out first in big gun target practice, first in small
arms target practice, won the baseball league, etc.?"

The sergeant begins to warm up. He detects the "human"
note in your conversation. His tongue loosens. He tells you of the
numerous ills of the organization, how he has never been backed up,
how the mess is poor in quality and badly in debt. You listen thor-
oughl~', making a mental estimate of the situation. You very care-
fully avoid making any promises, but maybe you interpolate,
"Seems to me that between the two of us, we ought to straighten
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that matter out, don't you think so, sergeant?" Of course he thinks
so. He would have worked his head off for the prior company com-
mander-and without being ordered to do so, had be been backed up
to the limit and been treated not only as human but as a most impor-
tant human around the company.

Similarly, and without any formality, you visit the mess ser-
geant in the commissary, or in the kitchen, or on the walk, or wher-
ever c11ancecauses you to encounter him, and you gain his confidence
and support. Because its we who are running the mess, you and the
mess sergeant. 'Ye are thinking up ways to improve the mess. The
mess sergeant informs you that there is no discipline in the mess hall,
that the men waste the food, that the kitchen police are slovenly,
leave their work with impunity. "'Yell, sergeant," you say, "now
the question is how can we best make the changes without antago-
nizing the men. You know, sergeant, it's much easier if the men are
pulling with you. I will drop in at mess time this noon and just
watch things as they are. I will probably have a little talk with the
men. Perhaps 1can help a little. The important thing. just now is
to get out of debt. I notice you don't keep a budget system of
accounts. How much allowance do you have for the three meals of
each day?" "I don't know exactly, Captain," says your talented
(latent) but unsupervised and uninstructed mess sergeant.

You arrange an appointment at which you explain a simple
budget system to be submitted each morning at eight o'clock.
Xotice, please, that you didn't come pompously down to the office
and say, "Orderly, tell the mess sergeant I want to see him in the
officeat once." You had a perfect right to issue such an order and
see that the sergeant later carried out all instructions you may
have issued to him. Xo, you probably said to the mess sergeant
after mentally concluding that the time was convenient to yourself,
and probably to the mess sergeant, "lVhat will you be doing at
abount two ?'clock this afternoon? You will have your commis-
saries all in by then, won't you? Suppose you drop in about that
time in the office." This soldier sees immediately that you are a
comrade. He knows your authority. You don't have to assume a
false dignity or mannerism to demonstrate the fact. On the con-
trary, he falls wholeheartedly in behind your leadership by an act
of his subconscious mind. You will have to work nights a bit for a
few weeks. The men see you are tireless. For every hour you work,
e.-ery principal man in the company will duplicate willingly . .A hun-
dred pairs of hands can make a big impression around a barracks.

You drop aronnd at mess time as you had planned. Somebody
calls attention. "Go right on with your meal, men. I'm just looking
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on," you eXplain. 'Yhen the meal is drawing to a close, you instruct
the senior ncncommissioned officer present to call attention, and
address the men, perhaps somewhat as follows:

"Men, as you probably know, I have been assigned to duty with
this company. I am much pleased to be here. Some officers think I
drew a lemon. 'Ye'l1 show them. How about it? Men, before three
months have passed wc'l1 have men from every other company on the
post putting in applications for transfer to our outfit. The base-
ball players will want to come so as to play on the winning team,
the basketball players will want to come. They will all want to
come. And, men, believe me, we'll take the pickings only. How
abcut it? Xow what kind of a company will they want to come to?
To start with, they will want an A-I mess, a mess that will draw all
the casuals on the post. Casuals pa~' us good money for their meals.
But they won't come here to eat if there is anything about the place
which suggests a pig pen.

"Y ou are entitled to good food and plenty of it. You are
entitled to clean tables, clean tableware, and clean kitchen police.
These kitchen police belong to you. 'Yhen one of them tries to sene
:vou in his dirty underclothes, grab him and place him under the
showerbath clothes and all, or stick him head down in the garbage
can where he belongs. I mean nothing personal about the men who
happen to be on KP duty today. They are living up to the stand-
ard of the company as it used to be. Speak your minds and hold
every man on duty up to the standards which we are now setting.

"You men probably have noticed that the garbage can is filled
after each meal. That is money wasted. The company fund is in
debt. 'Ve must save money. 'Ye can do that without living on
'Government straight' only by seeing to it that each man places on
his plate what he is sure of eating. Come back for a second helping
if you wish. There will always be plenty, but let's save this money
from going into the garbage can and use it for Company Smokers
celebrating the inter-company soccer championship, or the shooting
championship.

"That reminds me. There is one good shooting company on
this post which boasts it will double the number of experts made by
any other company. Xow we don't plan to do any boasting, and
this is a special duty company and doesn't have to shoot at all if it
doesn't damn want to. But I suggest it would be a good way to
show these other outfits where to get on, if we went out not to whip
the compan). which openly challenges us, but to get a number of
experts qualified to equal the total of the other companies of this
batt aliGn. '''hat do you think of it, men? Have you got enough



HANDLING THE SOLDIER 301

stuff in you for that? You know when you enlist, the doctor makes
you undress. That's so no old women get by. How many men think
this company has got stuff enough to sail in and clean up in the
rifle shooting this year. Stick up your mits. Good. "\Ve'vegot it
half won already. The will to win is half the game."

And so you establish your contact with the company as a
whole. The thread of your theme is resumed each time you see fit to
talk to the whole company. You talk a language which they under-
stand. You work as hard as the best of them. Minor matters you
keep in mind, and when a major matter makes it desirable to address
the company you do it informally and unexpectedly, and at the same
time bring up minor matters which you have held. Ever uppermost
in your mind is the masterful study of the temper, better, the psy-
chology of your company. Each group of men has its own problem
in psychology. Your task is but to solve the problem in such a
natural way that no outsider is conscious that you are solving a
problem. At the same time, you work out the psychological riddle
of each and every man in the company, of course with especial
attention to the principal men. Always are your relations informal,
casual, and from the man's point of view, accidentaL As you
encounter a member of the company you pick up the thread of con-
versation which you are using to solve him as one of the efficient
working agencies of the company. Your conversation is aimed to
bring out his special abilities, interests and troubles. The man notes
your interest in him and the company. Your enthusiasm is con-
tagious. Your man becomes a booster like the ninety-nine others.

The mess improves, the barracks are cleaned, painted, and dis-
tinctively decorated, the da:v room is the pride of the company, the
bunks are painted, lawns are trimmed, flower gardens sown with the
company number. Morale rises. Athletic championships begin to
come in. Drill improves and success at target practices is assured.
Xote that up to that point you have not drawn heavily on your
talent as a tactician. You have not succeeded because you have
made the men in your company obey your wishes. You have suc-
ceeded because you have worked -the men into such a state of mind
that they 'l£ant to do 'l£.'7zatYOll u:ant them to do. This is the intan-
gible quality in leadership which so few officers master while ~'et
young in the service, and therefore still intimately in contact with
the enlisted man.



Artillery Materiel
By MAJOR J. B. ROSE, Ordnance Department

A lecture delit'ered to the officel"s of the A dranced Course, Coast Artillery School

ITIS my object in this talk to give you in the short time available
a resume of the status of development of artiHf'ry materiel. I

will give you first a brief statement of the manufacturing program
which is under way, for this represents crystallization of develop-
ment. This will not take much time, for we are doing very little in
the way of manufacturing materiel for issue to the service. Con-
sidering first artillery for our fixed defenses, we now have under
manufacture only 14-inch railway and 16-inch barbette carriages.
The project approved by the 'Val' Department for seacoast defenses
includes a number of 16-inch guns on barbette carriages and this
materiel has been manufactured as fast as funds have been appro-
priated by Congress. At the present time six guns and carriages
have been completed and shipped-two to Hawaii, two to Boston,
and two to Fort Tilden, X. Y. Eight more of these units will shortly
be completed-the first four going to the Pacific end of the Panama
Canal and the second four to Oahu. Completion of the remaining
units depends upon the rate at which funds are appropriated.

It may be of interest to you to know that the last disappearing
carriage built, and possibly the last one which we may ever build,
mounts a 16-inch gun and is emplaced at Fort ::\1ichie. This car-
riage is the only one of its kind, in the rnited States at least, which
permits firing up to an angle of 30 degrees, and this angle seems to
be about the maximum which it is practicable to obtain from that
t:vpe of carriage. It is interesting to note that in the 16-inch gun
project we are using Xavy guns, which were rendered surplus in the
1\avy due to the agreement on limitation of armament. This 16-inch,
gun project is of considerable interest in view of the recent joint
Army and Xavy maneuvers for test of the defense of the Panama
Canal, which seem to have demonstrated the necessity of additional
long range guns for defense of the Canal, and to cover passage
through the Canal by battleships.

'Ye have completed four 16-inch howitzer carriages with their
howitzers, and, as you know, these have been emplaced at Fort Story.

[302]
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Manufacture of any more of these howitzers has been discontinued,
although the original project provided for a large number. Since
the 16-inch howitzer is nothing more than a 16-inch gun of shorter
range, it appears better to limit our work to the gun, which can do
practically everything the howitzer can do and has almost twice the
range. In all new construction gun carriages permit elevation up to
about 65 degrees so guns can perform the functions of howitzers or
mortars as well as the functions usually assigned to the guns. In
other words, the modern gun has become a universal cannon.

I have not considered the question of antiaircraft artillery.
This is, of course, one in which you are much interested, and every
effort is being made to improve this kind of artillery. The existing
types are not satisfactory. The 75-mm. gun which you have seen
mounted on a truck is one of the first improvised war types and is
unsatisfactory both in its ballistics and general performance. The
3-inch gun, which is mounted over the center of a 4-wheel trailer, has
better ballistics and somewhat more stability, but it is not a satisfac-
tory mount as to either range or accuracy. The third type, which is
a fixed pedestal mount, is the best and is generally admitted to be
fairly satisfactory. This gun has a muzzle velocity of 2600 f.s.,
which more nearly approximates requirements. There are 159 of
these in service. "\Veare now submitting estimates to Congre;-;sfor
enough money to start the manufacture of thirty more, which are
intended for defense of the Panama Canal. The new one,>manufac-
tured will not be entirely identical with those now in service but will,
it is hoped, correct the defects which have been found in the existing
materiel. In other words, we will improve the loading and ease of
operation and especially the sighting apparatus.

"\Yehave built and tested a 3-inch and a 4.7-inch antiaircraft
gun, both ::\Iodelof 1920, and these have embodied all of the knowl-
edge obtained during and since the war. It is thought their per-
formance is considerably better than that of anything now in service
but neither one is as good as we would like to have it before present-
ing to the Artillery for their consideration. It is the general rule
that as soon as a model is constructed and put under test, features
are immediately noted that can be improved. As a result of this
there is now under manufacture a new 3-inch antiaircraft unit which
to all appearances will be much better than the one now at Aberdeen.
This last type is intended to be monnted on a four-wheel trailer and
also may be mounted in a fixed position where this is desired. I think
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the best ideas about antiaircraft artillery have been incorporated in
this new unit, and we are very hopeful it will be good.

As you undoubtedly realize, the best antiaircraft gun is of very
little value unless we have a good system of fire control. The system
now in use is distinctly a war type and is defective in many respects.
Time does not permit discussion of this and you have probably
already gone into it more fully. In general the present effort is to
provide the simplest kind of gun carriage and use Case III firing.
In other words, the apparatus on the gun carriage will consist essen-
tiall ..\' of an azimuth circle, an elevation scale and a fuse dial. All
computing will be carried out awn.....from the firing position. This
system involves the perfection of a computing instrument which
will calculate the predicted range and position of the target and fuse
setting, and tran<;mit these continuously to t]~egun. Several insh-u-
ments of this type have been produced abroad. One has been
purchaiied for trial and others investigated. The one purchased i,
electrical and this is considered undesirable. Frankford Arsenal has
under manufacture two of our own type which are mechanical. From
among all of these we hope to get something which is satisfactory.

Antiaircraft gunnery is also, as you know, largely a matter of
fuses. The ordinary time fuse which uses a powder train is very
unsatisfactory a'l we have so far been unable to evolve any composi-
tion which will burn uniformly under the changes in atmospheric
conditions and in pressure when firing at high elevation. The rate
of burning of tl~e powder train depends very largel,"" upon the
pressure under which it burns, which is quite natural, and when firing
at high elevations this pressure, of course, changes continuously.
T~'o mechanical fuses have been tried out-one made by the \Yal-
tham Compan}" and one made by the Chelsea Clock Company. The
Chelsea fuse is promising but not perfected. A number of \YaUham
fuses are on hand but it is not now under further development. The
perfection of these fuses is a very difficult problem. In order to
keep our projectiles stable in flight it is necessary to have a certain
velocity of rotation as required by the characteristics of the pro-
jectile. In order to reach this velocity of rotation the projectile
must be accelerated so rapidly that it is verv hard to manufacture a
fuse which will stand up. Again, high mu;zle velocities are desired
for it is the general opinion that an aircraft gun should have in the
neighborhood of 3000 f.s. This creates more trouble in building
the fuse. Firings have recently been conducted at Aberdeen to deter-
mine the Ininimum velocity of rotation which win secure stability,
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and we have about decided that the twist of rifling in the 3-inch can
be reduced. This will help the action of the fuses.

I know you are interested in the development of mobile al'tillery,
and in this work a very wide field has been covered. In fact it is so
wide that I cannot attempt to cover it except in the most sketchy
manner, so will only point out the essential differences in our pro-
posed materiel and that now in use. I will do this in the order of
increase in calibers, beginning with the Infantry. As you know, the
Infantry now uses the I-pdr. and the Stokes Mortar. Both of these
are unsatisfactory; the I-pdr. in that it is rather heavy and difficult
to transport, and at the same time does not have sufficient velocity to
penetrate tank armor at moderate ranges, destroy concrete or give
a trajectory which has a deep danger space. As you know in your
tactical problems, the Stokes Mortar in attack should have a range
of at least 2000 yards, whereas it actually has a range of 800 yards,
is hard to transport, is not very accurate, and is also somewhat
dangerous in its operation. 1Ye now have at Aberdeen a I-pdr.
which is much higher velocity than the current materiel, (2000 f.s.)
and at the same time the total weight of materiel is about 100 pounds
less (25% roughly). In general terms, we are simply trying to
make a better I-pdr. weapon. There are under test at the Proving
Ground two types of mortars to replace the Stokes Mortar. One is
a 2.24-inch (6-pdr.) mortar and the other a 75-mm. (12-pdr.)
mortar. Both of these are mounted on very simple carriages, but
are breech loading and rifled. The materiel is broken up into four
loads of about 75 pounds each, which can be man-handled. The
indications are that either type should be considerably more accurate
than the Stokes and will also give the desired range. The Infantry
materiel is small in caliber, but is of considerable importance.

Coming next to the divisional artillery, the present 75-mm. field
gun has a range of about 12,000 yards with the best projectile we
can make. _This range is onl:y secured, however, by digging the trail
in so that the elevation of the gun can be increased above that ordi-
narily permitted on the carriage. I may say here that the ranges
which I use are the maximum ranges of which the materiel is capable
and they must not be confused with the effective ranges at which you
are permitted to use this materiel in tactical problems. \\Te have built
several models of new 75-mm. materiel both of the split trail type and
the box trail type in order that the comparative merits of each may
be determined. The trend is apparently towards the split trail
carriage in view of the increasing importance of tanks, as the Field
Artillery recognizes the importance of having a gun which can sweep
over a wide arc of fire without moving the carriage. Of course this
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means more complexity in design and from that point of view is
objectionable for we can make a more simple and lighter carriage if
we use only one trail such as that of the current materiel of French
type in use. The materiel of both box trail and split trail type so
far tested offer a fair promise of being better than our current
materiel, and we hope in the not distant future to secure enough
money to build sufficient units for a good service test. These guns
will range to 15,000.yards and it is expected the dispersion will be
satisfactory. Of course there is no particular value in forcing up
the range unless accuracy in fire is maintained.

The 75-mm. gun is used primarily against personnel and the
division requires a howitzer of the same mobility which can be used
against trenches, reverse slopes, woods, etc, which the 75 cannot
properly reach. We had no such howitzer during the war except
that, due to force of necessity, the 155-mm. howitzer was incor-
porated in the Divisional Artillery. It is actually more powerful
than necessary. The Germans alone had a really good divisional
howitzer. Their howitzer fired a projectile of about 34 pounds to a
little over 10,000 yards, and the carriage was very similar in con-
struction to their 77-mm. materiel. \Ve brought back to this country
some 600 of these German carriages with about 130 howitzers
proper. The Field Artillery has manned one battery already and
would like to put more of them into use, but it has not been possible
so far, due to lack of funds, to provide ammunition and put the
materiel into condition for service.

\Ve have built two types of 105-mm. howitzer and these have
been tested by the Field Artillery and returned for further develop-
ment. \Ye now have under manufacture a second model of the box
trail type. This howitzer fires a 33-pound projectile up to 12,000
yards. There is no question that if sufficient funds are available it
will be possible to develop an entirely satisfactory howitzer of this
type and it will be an invaluable addition to the divisional artillery.

In the way of corps artillery, during the \Yar we used the
American 4.7-inch gun and the 155-mm. G. P. F. gun. The 4.7-inch
with its range of about 14,000 yards (trail dug in) was under-
powered and the G. P. F. with its range of about 18,000 yards and
very great weight was much too heavy and immobile for corps
artillery. The 155-mm. Schneider howitzer which was used as a
corps howitzer, was underpowered although the weapon itself is
very good and light for its power.

Xo one of these three weapons meets adequately the require-
ments for corps artillery and we are now providing a new 4.7-inch
gun and a 155-mm. howitzer. These are mounted on split trail car-
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riages somewhat of the nature of the G. P. F. The corps gun has a
range of 20,000 yards and the corps howitzer a range of 16,000
yards. They will use the same projectiles as those provided for
the current materiel. We have had this corps gun and howitzer
under test at the Proving Ground and are now building the second
model of the corps gun. The corps howitzer now under test per-
forms fairly well, but it is felt a second effort is desirable. The
corps gun has not performed as well, but the model now under
manufacture looks to be much more promising. I might say the
first design was complicated by the attempt to mount this gun
and howitzer on the same carriage. In fact we did the same thing
for the first divisional gun and howitzer. This was done for very
good reasons and the result has been worth the effort even though
not satisfactory.

For the Army or G. H. Q. materiel we used during the war
the 155-mm. gun G. P. F., the 8-inch howitzer of British type, and
the 240-mm. Schneider (French) type. All of this materiel is
actually good although on analysis each has some bad defects.
The G. P. F. should for its weight have considerably greater
;ange, and the same applies to the 8-inch howitzers, and in a less
degree to the Schneider materiel. There is now under test at the
Proving Ground a new 155-mm. gun which has a range of 25,000
yards as against 18,000 for the existing materiel, and the weight
is a few pounds less. The new materiel is performing reasonably
well and there is no question that continued effort will produce a
better type than that now in use. There is also under test a new
8-inch howitzer mounted on a carriage very much like that for the
new 155-mm. gun and this howitzer materiel is performing fairly
well. It has a range of about 18,000 yards, which you will recall
is about 50 per cent greater than that of the service howitzer.
The weight of the new howitzer materiel is less than that of the
service 8-inch and we are providing separate transport vehicles
for both the gun and howitzer. The mobility should be consider ..
ably increased by this. In other words, instead of having single
loads of about 14 tons we will have two separate loads of about
eight tons.

The Caliber Board program requires the development of an
8-inch gun and a 240-mm. howitzer of long range, but due to
demands of priority this project is not being actively carried on.

Ail of the materiel I have been referring to is mounted on
wheel carriages, but we have also mounted each of the calibers
referred to from 'i5-nun. to the 8-inch howitzer on various types
of caterpillar vehicles. The 75-nun. and l05-nun. on these vehicles
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have been tested by the Field Artillery, but I must say the results
have not been promising. In other words, this type of materiel
has not satisfactorily demonstrated its usefulness. The cater-
pillar vehicle for mounting the corps gun is now being shipped
from the Rock Island Arsenal to Aberdeen. We deferred building
this unit for about two years due to lack of funds, but will get a
test on it very shortly now. 'Ve have had under test at Aberdeen
two of the large caterpillars mounting the new 155-mm. gun and
S-inch howitzer. These are now being prepared for service test.

The situation in regard to caterpillar artillery seems to be,
briefly, that while one can find apparent advantages in this type of
material, such as reduction of road space, reduction in weight of
provisions, reduction in time of getting into action under certain
conditions, and some other advantages, the final use of this type of
artillery depends very largely upon our ability to render it me-
chanically durable. This has not yet been accomplished, although
the progress has been considerable. It might seem to be a simple
matter to quickly adapt commercial tractors to such use but as soon
as you analyze the problem you will find that for anything bigger
than the Divisional A!tillery there is no commercial tractor of any-
where near the power or size required, and on top of this demands
are made for speed and flexibility which commercial tractors have
not yet attempted to incorporate. The whole question is a very in-
volved one.

'Ye are attempting to find commercial tractors for hauling our
artillery but the same situation holds. The divisional field is covered
very well but even in the field of corps artillery there seems to be
considerable question as to whether we can find commercial vehicles
of sufficent power within desired weight, and in the field of army
artillery no commercial vehicle of any type suitable even exists.

This discussion would not be complete without some reference
to pack artillery. 'Ve didn't use this during the 'Val' although it

•was proposed towards the end to put some of our old 2.95-inch
Vickers mountain guns in as accompanying batteries or guns. It
is quite possible, however, under ~ther conditions of warfare that
pack artillery would assume a vast imporlance. Two models have
been tested and a third is being built, which we hope will be consid-
erably better than the materiel now in use, which is both limited in
quantity and has many defects.

There is a considerable amount of research and investigation
going on which is independent of any specific types of materiel, al-
though it may be involved primarily with certain types. For ex-
ample, we are having a good deal of trouble in determining reaHy
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what is the proper form and twist of rifling. A uniform twist is de-
sirable from the point of view of stability of the projectile as it is
believed that the constantly changing acceleration caused by an
increasing twist causes instability. On the other hand, this uniform
twist means that at the beginning of motion the acceleration of ro-
tation is very great. This produces a high pressure on the lands
and increases the amount of copper deposited. In the case of firing
with some 3-inch antiaircraft guns at the Proving Ground this cop-
per deposit has become very serious after about 250 or 300 rounds.
From the point of view of coppering a very low twist is desired.
That is to say, in the case of a 3-inch antiaircraft gun about one
turn in forty calibers or more, instead of say one turn in twenty-
five calibers, but if we reduce the' twist too much the projectile
loses stability in flight. There are so many conflicting conditions
that one is between the devil and the sea on the whole proposition,
and there are so many variables involved that in spite of the amount
of firing which has been done to date one cannot solve the prob-
lem in a scientific manner within the amount of firing which is
permissible.

"\Vith regard to ammunition we may say in general terms that
the--trend of development is towards improvement in types and
simplicity in supply rendered possible by use of all-purpose fuses.

I will first consider the ammunition for our heavy cannon. A
heavy caliber base fuse, which we designate as Mark X, has been
developed which functions quite satisfactorily. This fuse will func-
tion properly after the projectile has passed through caliber armor
and will also function in a 16-inch projectile fired against I-inch
plate. It is believed that this fuse will almost surely detonate pro-
jectiles within the interior of a ship, and even should the projectile
fail to detonate it will certainly largely accomplish its mission if
it passes entirely through. The delay is one tenth second, which
causes detonation from 50 to 250 feet behind the armor, depend-
ing upon thickness and striking velocity. This fuse is intended for
use in all projectiles of 12-inch caliber and above and will be sup-
plied as rapidly as funds are made available. Existing funds pro-
vide .for the manufacture of about 50,000 of these fuses.

"\Yith regard to the projectile proper, the present policy is to
supply ]00 per cent armor piercing shot. You probably know the
reason for this. These projectiles are required to penetrate caliber
armor at a minimum angle of impact of 20 degrees except for the 16-
inch projectile, which is tested against the heaviest plate available.

It is the present policy to load all projectiles v,ith high
explosive at the arsenals as it has been found very much better per-
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formance is obtained if projectiles are loaded uniformly to i 1 e -pre-
scribed density (about 1.48) and this can only be t1.\~colllplisl~ed
where suitable presses are available. I,oading projectiles in this
manner to a high density will tend to insure penetration before deto-
nation and reduce the chance of premature in the bore.

There is nothing very spectacular being done in the way of
improvement of design of heavy projectiles. :£<'orthe old type arma-
ment of short range the need of improved design of projectiles is not
so important. In the case of projectiles being supplied for the new
armament, we are, of course, incorporating everything which has
been learned about proper design and processes of manufacture, and
all new projectiles will be the best it is possible to make both as to
quality and as to design. ,

One general characteristic of our new heavy caliber projectiles
is that they are somewhat lighter than what we considered desirable
a few years ago. In this respect we are more nearly approaching
the navy practice, which has projectiles even lighter. Of course you
know the navy has always considered a flat trajectory very desirable
and this is one of the reasons why they have used the light projectile.

In the way of powder, efforts have been devoted principally to
improvement in the methods of manufacture of the present service
powder, and we are trying to determine whether it will be practicable
to use FKH powder in seacoast and railway artillery cannon and in
the 3-inch antiaircraft. It is also proposed to investigate the use of
F~H powder in the G. P. F. gun.

There has been a good deal of talk about wonderful improve-
ments in the range of our projectiles. It should be understood, how-
ever, that there has been no spectacular stunt. There has been a
very marked improvement in range, with which we are greatly grati-
fied, but this increase has been obtained by close analysis of firing
records and attention to small details of design. L sing a long ogive
undoubtedly reduces the air resistance, boat tailing has further re-
duced .this ~!iresistance, and the correct design and location of
rotating band has helped further. Improvement in the band has in
some cases gre~tiy reduced the dispersion. All of these features are
very intimately related with each other and the correct combination
is by no means a finished art. It is necessar.y to determine by experi-
ment the characteristics of each projectile which we build, but we
are able with our present knowledge to make a pretty good guess on
the first effort.

The principal problem in dewlopment of antiaircraft ammuni-
tion is, of course, the fuse, and I have already referred to this.
Development is being carried on along two lines; first, to provide a
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good mechanical fuse, and second, to find out how much better the
powder train time fuse can be made. Different powder compositions
have been tried out and a fuse is being developed which will always
burn under a constant pressure. This work is in a very preliminary
stage. The Chelsea Company has an order for a small lot of
mechanical fuses and these are being supplied in groups and tested
successively so that improvements can be incorporated as the work
proceeds. 'Ve also hope to secure certain mechanical fuses which
are made abroad, and it is possible these may give good results.

'Vith regard to ammunition for mobile field artillery, the status
with regard to improvement in the design of projectiles is about the
same as I have already indicated. If Model 1902 ammunition were
fired in the Model 1921 75-mm. gun a range of approximately 11,000
instead of 15,000 yards would be reached.

It has been possible through tests to eliminate many of the types
of point detonating fuses which were under development, and devel-
opment has been reduced to work on the so-called AB _~o. 3 and
E-13. It is hoped that experience with these two w!H finally
enable us to select the E-13 as our standard all-purpos"l fuse for
mobile artillery ammunition. This fuse is a combinati'lm super-
quick and short delay fuse .•

'Ve are trying to improve the super-sensitive fuse whWhis used
with the 37-mm. In firing against aircraft a fuse which will detonate
the projectile on impact with the lightest fabric encountered is very
important. A fuse of this type was used during the 'Val', but is by
no means satisfactory. 'Ye are now manufacturing.2000 of these
super-sensitive fuses which will be given a service test. It 'is believed
this new fuse is a distinct improvement over the old one.

You are familiar with the use of false ogives OIl seacoast pro-
jectiles. It has been determined that the range of many of the
service types of field artillery ammunition can be increased b:-"the
use of false ogives, but the use of such devices is accompanied by
increased dispersion. It is hoped that this fault can be corrected by
further inyestigation and experiment. As I indicated above, increase
in range is not of much value if our dispersion is bad, but it is felt
that in all of the new projectiles dispersion can be held within reason-
able limits eyen at the long ranges now being attempted.

For field artillery ammunition we used during the "\Yar both
TXT and Amato1. These were reasonably satisfactory but these
war-made explosives undergo a certain degree of deterioration in
storage, thereby becoming less efficient. 'Ye are trying to find a
means of correcting this by suitable changes in the methods of manu-
facture or by the deyelopment of a better explosive.
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Tetryl is now used as the booster explosive for ammunition.
Tetryl made during the War has shown some indications of deter-
ioration and there are no existing racilities ror the manuracture of
this explosive. We wish to develop some suitable substitute for
Tetryl which can be manufactured in quantity rrom readily available
raw materials. One improved method ror manufacture of Tetryl
has been developedon a laboratory scale and we are negotiating for
manuracture or experimental lots or improved Tetryl. A new explo-
sive designated as Cyclonite, which offers promise as a satisractory
substitute, is under investigation.

"In abundant measure he has displayed the
four essential qualities of loyalty, skill, cour-
age and force af character."

"Instead af bringing his professional life to
an end when he returned from France amid
the applause af his fellow countrymen, he
has served the country faithfully since 1919
as he had always done before. To.him, more
than to any other ane man, is due the credit
for the fact that We have not sunk into that
military lethargy which has fallowed all aur
other wars. So far as plans go, he has made
the Army ready for the future."-Stated by
the Secretary of IVar, in speaking of General
Pershing, at Army IVar Oollege Sept. 2, 1924.



Railway Artillery Development Since 1918
By CAPTAING. W. RICKER,C. A. C.

DURING the period of the war and just after it there were pub-
lished in THE JOl'RNALa number of papers dealing with rail-

way artillery in seacoast defense. The subject has commanded much
attention and it is believed that the following account of some of the
developments, difficulties and problems during the time that railway
artillery has been a part of our coast defense system will be of
general interest.

The general types of our railway mounts are familiar to most
Coast Artillerymen but a brief mention of the types best suited for
.use in coast defense may be in order. Speaking in very general
terms it may be said that there are two types, first the "girder"
mount, so-called for want of a better term, because the car body
proper consists essentially of two steel girders of great size and
strength. On mounts of this type we have guns of major caliber and
great range, the 12-inch Batignolles (modified to fire from the 10-
inch D. C. base ring), the 14-inch Model E and the 14-inch Model
1920. The 14-inch Model 1920 mount is so constructed that it may
also be used with a 16-inch howitzer. Mounts of this type are em-
placed for all-around fire on concrete gun blocks or on circular field
platforms. V\lhenthe gun block must be constructed emplacement is
obviously slow, but in a previously prepared position it may be
accomplished very rapidly. The trucks of these mounts are removed
for firing. Organization tables prmride for two guns of this type to
a battery.

The other type is the "drop platform" or "outrigger" mount.
On this type are mounted the 7-inch Xav.v gun, the 8-inch gun, Model
1888, the 12-inch mortar :lIodel 1895, and the 12-inch howitzer.
These mounts are emplaced for firing upon ground platforms com-
posed of steel H-beams and wooden cross ties. The car body is
jacked up to allow the placing of the beams and cross ties and is then
lowered so that the entire weight rests upon the platform. The
trucks are not removed, but are relieved of all weight. The horizon-
tal component of the force of recoil is taken up by eight outrigger
struts whose ends bear upon wooden floats embedded in the ground.
The average time of emplacement is about two hours. The rolling
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and sliding types of mounts are not considered suitable for general
use in coast defense. For laying in range all types are equipped with
eleyation quadrants whose Icast rcading is one minute. For laying
in direction all mounts are J)I'o\'ided with panoramic telcscopes so
mounted that errors of direction due to inclination of the tn1l1nions
are automatically corrccted. The 8-inch mounts also haye adjust-
able base ring azimuth ci rcles gl"lldua ted in degrees. The 12-inch
mortars haye azimuth circlcs graduated in mils, but non-adjustable.
Nonc of the other mounts arc c(Juipped with base ring azimuth circles.

FIG. 1

U.bTIi RAILWAY ~IOC"T. ~IOOF.L E

In 1919 when the attention of the Army was turned from de-
mobilization to peace time training and deyelopment, we had plenty
of railway guns but nothing definite in the way of means and methods
of using them for fire at moying na "al ta rgets. Of course, the fun-
damental principles goyerning such fire apply equally to fixed and
mobile cannon. Hailway batteries, as well as fixed batteries, must
be able to open effectiye fire against any target within range and to
sustain such fire at a maximum rate. The measure of effectiYe fire is
the same, hits per gun per minute. Railway batteries must not only
be able to accomplish all that is expected of fixed batteries, but much
besides. As mobile units, and mobility is one of their most yaluable
qualities, they must be able to occupy any suitable position any-
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where and to change positions as often as necessary and as I'llpidly
as possible. In occupying a new position there is always an unavoid-
able loss of time, due to the necessity for reconnaissance, orientation,
establishment of communications, and emplacement of the guns.
"Then these tasks have been accomplished, however, the battery
should be ready to tire, so tire direction methods and equipmel;t
should not only be adaptable to all situations, but quickly adaptable,
else there will be undue loss of time, for plotting car materiel cannot
be set up and oriented to conform to a given situation until the work
of tield ol'ientation has bcen completed. To maintain cffcctivc til'C at
a maximum I'llte calls for methods and appaI'lltus capable of pro-

FIG. 2
7-lxCH RAILWAY ;lloUXT ox MODEL 1918 CAR

ducing accurate results and producing them rapidly. These con-
siderations give us a general idea of the chief problems of railway
artillery fire direction in seacoast defense.

DEYELOI';lIEXTS TOWAIID A STAXDARD SYSTE:I{ OJ.' FIRE DIRECTIOX

Attention was first directed toward the de\'elopment of a stand-
ard system for use within the limits of visual range from shore.
Xaturally enough recourse was had to one of the fundamental
systems in use in the fixed defenses, the horizontal base. This was
modified to include the use of range and azimuth prediction boards.
This system has been widely used and needs no description here .

. Figure 3 shows a schematic diagram which indicates the plotting car
organization of an S-inch railway gun battery using this system: it
indicates also the equipment used, and shows the flow of data. A
complete discussion of a system similar in most respects may be
found in THE COASTARTILLERY JOt.:'RXAL for June, 1920. Systems
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of this type were used by all batteries of the railway artillery bri-
gade for a period of about a year and a half. During this time the
42nd Artillery made a trip through New England, conducting
extended maneuvers and holding many service practices at moving
targets at Rockport and Provincetown, Mass. Many practical

.seHE-MATtG DIAGRAM Of
PLOTTING. CAR. ORGANIZATION

aAT7eRY .......u.j AFtT1LLI!:RY

ts'GUN~)

FIG. :I

problems under :fieldservice conditions were encountered. It may be
seen from the diagram that there was no provision for supplying a
separate set of data for each gun of the battery, nor was there any
convenient means for determining and introducing gun difference
corrections. This difficulty was avoided by placing the guns so near
together that the errors due to gun difference could be neglected. In
some instances small "closing" azimuth corrections were applied. As
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we had batteries of four guns each, it can be seen that, had we fol-
lowed the generally accepted doctrine of having a wide dispersion
between the elements of a battery, our gun difference problem might
have become very complicated. It is only fair to state that the
limitations of our fire direction system were not the only considera-
tion, for we were on private property, and could not have spread
the batteries out very much anyway.

I hardly need mention that the 'Vhistler-Hearn plotting board
was not at all suited to the needs of mobile artillery. Practically
every change of position made it necessary to re-graduate the main
azimuth circle and the gun arm azimuth circle. The occasional
necessity of changing from a right to a left hand base line involved
awkward complications. The displacement of the battery from the
primary station frequently exceeded the adjustment limits of the
gun arm center, and there were other difficulties of a similar nature.

As I have indicated in the diagram, provision was made to
furnish either deflection or azimuth to the guns. In the 42nd, we
usually used azimuth, laying the guns in direction by means of the
adjustable azimuth circle on the base ring. As mentioned earlier,
this is not as accurate a method as using the sight because there is
no compensation for errors due to any inclination of the trunnions,
but it did avoid the problem of deflection conversion. "Vith a four-
gun battery this question of deflection may become very much
involved, for the same aiming point may not be visible from all guns;
if aiming rules are used, it may not be possible to place them all in
the same direction from their respective guns; or, it may be neces-
sary, or desirable to use aiming points for some guns and aiming
rules for the others. rnder any of these circumstances the deflec-
tions of the different pieces may differ from each other by many
degrees and it will be almost impossible to compute the data on a
single device in time to be of any use. To use a separate deflection
computer for each gun is undesirable.

It is well known that the method of predicting future range and
azimuth by means of the rates of range and azimuth changes on the
prediction boards involves the erroneous assumption that these rates
of change are constant during the observing interval plus the pre-
dicting interval plus the time of flight. This is true only when the
target is moving in or out on a line radiating from the battery, or
when the target is moving on the arc of a circle of which the battery
is the center. The errors due to this assumption var}"; for gun bat-
teries under the conditions of a conventional target practice they
are negligible; for mortars under similar circumstances they are
usually small but are worth considering. -crnder service conditions
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with fast moving targets they may be of considerable magnitude,
especially for the mortars. Plotting the rate of change as a curve
instead of a straight line (the usual practice) and making a proper
cun'e prediction will minimize the en'or, but it is difficult to train the
average prediction board operatol' to do this correctly. The subject
of Pl'ediction board errors was discussed in an article by :\lajol' .JaIm
S. Pratt in TilE COASTAHTILLEHY JOUHXAL for December, 1922.

FIG. t

8-lseR RAILWAY :'>IOUXT, :'>IODEL 1918

From the point of speed of computing data this system was sat-
isfactory, corrected data were usually sent to the guns in less than
twenty seconds. It was also simple and orderly in operation. As
indicated in Figure 3 deviations were determined by plotting splashes
on the plotting board. This was made feasible by the fact that the
plotter, relieved entirely of the task of predicting, had very little
to do, and consequently had plenty of opportunity for measuring
dcyiations. In order to do this it was necessary to locate the target
at the instant of impact, and with a little practice he was able to do
this by eye, closely enough for all practical purposes. This method
sometimes caused confusion when deviations were in process of being
measured at the instant of a data bell, but this could usual'" be
avoided. One serious objection was that errors in location of the
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setforward point were not known or ascertainable by the plotter, so
deviations were always calculated with respect to the location of the
target, and not with respect to the setforward point which is the
proper procedure.

It should be mentioned that si.lce the time of which I write there
has been devised by Major J. C. Haw a means of reading corrected
deflection from the azimuth prediction board without necessity for
conversion. See Coast Artillery Board Notes in THE COASTARTIL-
LERYJOURNAL,October, 1923.

"\Vehad much experience with the prediction board system and,
though subject to difficulties of the sort I have mentioned, it did
work, so, with much of our time taken up with other problems such
as transportation, orientation, and communications, we were, for
the time being, inclined to let well enough alone and be satisfied with
a system which, though far from perfect, could produce results.

In the summer of 1921 the 30th Brigade was consolidated into
a single regiment, the 52nd, and a complete reorganization took
place. Among other changes was the discarding of the range and
azimuth prediction boards, and a reversion to the Case III system
prescribed for major caliber batteries by the Coast Artillery Drill
Regulations, which were followed as closely as local conditions and
differences in materiel would permit. The chief reason for this action
was the inherent error in the method of predicting by means of range
and azimuth prediction boards, and the desire for a system by means
of which personnel could be better trained in the attainment of that
high degree of precision which is such a vital necessity in good
artillery fire. It was not thought, even at the time of the change,
that the standard system of the fixed defenses was particularly well
adapted to the solution of the problems peculiar to the railway
artillery, but it was felt that it was a system proved sound by long
experience, that it would, for the time being, best serve the purpose
for training in accuracy of fire, and that it would afford a good
foundation for future developments. The equipment used was, in
general, unchanged except for the omission of the prediction boards.

As the prediction was accomplished on the plotting board in
the usual manner it was no longer practicable to plot splashes and
measure deviations thereon, and other methods were used. I shall
mention these later in connection with spotting.

Gun difference corrections were handled in a systematic manner
by the use of difference charts of the general type often used in the
fixed defenses. In the reorganization, batteries had been reduced to
a strength of two guns and for these the difference charts did well
enough, the only objection being that a new chart had to be made
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for each new position. To make and use difference charts for a bat-
tery of four widely dispersed guns haying large variances in deflec-
tions would not have been so simple a matter.

Yarious attempts were made to provide a convenient means of
com'el-ting azimuths to deflections. The best of these was a combi-
nation ele\'lltion-deflection board. On this board, operated by one
man, were accomplished the following: (1) wind llnd drift correc-
tions were intl'oduced, (2) fire corrections were introduced, (3)
con-ected llzimuth was converted to deflection, and (4) corrected

FIG, 5

12.I~cll ~IORTAR RAILWAY :\10CST, :\fODEL 1918

View from the left reur oj the nHJlmt w:th J]fJrt'IT at marimum eleration.
Showi7lg ill detail method of placi"g olltriggers alld firillg platfon ••. While
the .1I0rtar is here .•horrll poilltillg alollg the track, it may be fired

eqllally as !Cell at all!! allgle therer,.ith

range was cOIl\'erted to elevation, The difficulties incident to the
construction of home-made apparatus made it impracticable to make
deflection conversion scales for this device that were of universal
application, so it was necessary to make new scales for e\'ery change
of position, and for any change of aiming point or of the direction
or of the aill1ing rule. In one battel'y it was attempted to avoid the
necessity for deflection conversion by graduating the gun arm azi-
muth circle of the plotting board to read deflection, To do this it
was also necessary to graduate the wind component indicator to
correspond and to convert the ballistic wind direction into deflection
before using it. This was no nearer to being a real solution of the
difficulty, for, obviously, the gun arm azimuth circle graduations
applied to one aiming point only and any change would render the
system inoperative until the circle had been re-graduated to conform
to changed conditions.
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The C. A. D. R. system was used for about a year. During this
time especial emphasis was laid upon the necessity for care and pre-
cision in the operation and adjustment of all materiel. Much time
and attention were devoted to analysis of drill and target practice.
The deficiencies of the system became even more readily apparent,
particularly the lack of a universal plotting board, of a universal
method of handling gun difference corrections, and of a universal
means of deflection conversion.

While peace time organization tables provided for only two
guns per battery, war strength tables still called for batteries of
8-inch guns and 12-inch mortars of four pieces each. Attention was
therefore concentrated upon these problems with the idea that satis-
factory solutions must be suitable to the needs of four-gun batteries.

One battery experimented with a nO-degree plotting board and
considered it to be an improvement over the 'Vhistler-Hearn. Its
simple and rugged con.si;ruction, its freedom from a multiplicity of
gears and the consequent lost motion, its ready adaptability to
either a right or left hand base line, its comparatively small size,
and aboTe all, its characteristic of plotting through 360 degrees,
were great advantages, but the necessity for different couplers for
varying lengths of base line (adjustable couplers were apt to cause
interference), and the difficulties in re-setting station sleeves for each
new position, caused it to fall short of being a universal plotting
board.

The plotting board problem was solved in the fall of 1922 by
the adoption of the Cloke plotting board, brought about by the
circumstance that Colonel H. E. Cloke, its inventor, took command
of Fort Eustis at that time. It was well known that Colonel Cloke
had devised a successful plotting board that was radically different
from standard types, but its especial suitability to the needs of
mobile seacoast artillery had not been realized. There is no need to
describe the board here, a complete description may be found in the
April, 1923, number of THE COASTARTILLERYJorRXAL. Its out-
standing advantages are that it can be oriented for any position and
any length and direction of base line in less time than it takes to
write these words, and that it may be used to furnish re-Iocated
range and azimuth for each gun of a battery, no matter how widely
the guns may he dispersed. The value of the Cloke board to a
railway battery can hardly be over-estimated.

The question of deflection conversion was approached from a
new angle, and :Major F. Q. C. Gardner and Lieutenant F. \V.
Gerhard hit upon the happy scheme of eliminating the difficulty at
its source by modifying the panoramic sight itself. This modifica-
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tion was the removal of the azimuth circle of the sight and the substi-
tution of one graduated in the opposite direction, and adjustable to
any position. The use of this modified sight is as follows: the gun
is bore-sighted on a point of known azimuth, the sight is then laid on
the desired aiming point or aiming rule and the adjustable azimuth

PROPOSED
PLOTTING CAR ORGANIZATION

Z4 BATTALION sz.~ ARTILLeRY

fJL" MOltT"'R~)

FIG. 6

circle made to read the azimuth of the poiut on which the gun is laid.
The azimuth circle is then locked in place and orientation is com-
plete. Laying the sight on the aiming point with a given azimuth
will point the gun in azimuth. X0 deflection correction or conver-
sion is necessary. In case it becomes desirable or necessary to
change aiming points or to move the aiming rule, it is the work of
only a moment to make the necessary adjustment of the sight azi-
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muth circle in the manner indicated above. In case there is no con-
venient point on which to bore sight the gun it may be pointed down
the track and the sight made to read the azimuth of the track when
laid on the aiming point. Under any of the old methods it was
impossible to change the direction of the line of aim without serious
delay. Even with a uni,'ersal deflection board it would be necessary
to determine the direction of the new aiming point from the gun
before firing could continue, unless of course, this direction were
already known. \Vith the modified sight it is necessary to know

FIG. j

onl.,' one line of direction fmm the gun 1I1 order to orient on any
suitable aiming point. The advantages of this are very great. I
can recall two target practices which nearly failed of completion
when the aiming points in use became obscured by mist. In one
instance it was possible to place an aiming rule on the line of sight
just before the aiming point disa ppeal'ed entirely. In the other it
was not possible to use an aiming rule and the battery commander
was forced to the crude expedient of driving a nail in the roof of a
nearby ammunition car on the line of direction to the aiming point.
This method was feasible in this particular situation only because
firing was at a fixed target and lateral fire adjustment had been
completed. Had this battery been firing at a mo,'ing target it would
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have been necessary to suspend firing, determine the direction of
a new aiming point and make corresponding changes in the deflec-
tion scales.

The use of the Cloke plotting board and the modified sight
required the computation of a separate set of data for each gun.
This was simplified by determining ballistic corrections in the usual
way on the basis of the uncorrected range and azimuth from the
directing gun, and applying them as group corrections, i.e., to all
guns. Fire corrections were applied by group corrections or by indi-
vidual gun corrections as necessary. All corrections were intro-
duced by means of the range and azimuth boards. Figure 6 is a
schematic diagram of the plotting car organization for the batteries
of the 12-inch mortar battalion, using aliquot part charges and the
new mortar range table. Figure 7 shows a range board for the in-
troduction of range corrections. This device has been called simply
a "range board" to distinguish it from the Pratt range correction
board and the range correction board Model 1909 used for the deter-
mination of ballistic corrections; "elevation board" would probably
have been a better term. The operation of the board is as follows:
the sliding frame S is moved until its index P' is opposite the desired
fire correction for the battery on scale A; the pointers on slides
1, 2, 3, and 4 are placed to introduce the proper individual correc-
tions for each gun; the lower pointer of the movable index P" is
placed over the proper ballistic correction of scale B; the rolling
chart C is then moved until the uncorrected range of gun No. 1 on
scale R appears beneath the upper pointer of index P"; the pointer
of slide No.1 will then indicate on the chart the corrected elevation
for gun No. 1. The chart is then moved till the uncorrected range
of gun Xo. 2 appears beneath P" and a similar operation is per-
formed for each gun. The successive settings of the chart C that are
necessary are a disadvantage in the use of this device. A board of
similar construction is used in a similar manner for the introduction
of direction corrections.

Both batteries of the 3d Battalion (8-inch guns), firing four
guns each, held successful practices in the fall of 1922. These were
the first practices held using the new methods and equipment just
described and the advantages of the new system over methods pre-
viously used were so readily apparent tliat the Cloke board was
adopted as standard equipment for railway artillery.

In adapting this system to the needs of the mortar batteries, the
time element in computing four separate sets of data offered some dif-
ficulty. The average time of computation for a single piece was about
twenty seconds, but for four pieces it was found to be from forty to
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forty-five seconds due to the delay involved in making four successive
settings of the primary arm on the plotting board and in the four
successive settings necessary on the range and azimuth boards. This
left only fifteen or twenty seconds for the setting of data on No. 4
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gun. ,",rith the S-inch guns this was usually ample time, but the
mortars are slower of operation and it frequently happened that
~ o. 4 was pressed for time. This difficulty was met by reverting to
the method of taking from the plotting board for a directing gun
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only and introducing gun difference corrections on the range and
azimuth boards. The determination of the amounts of these correc-
tions was accomplished by means of a universal gun difference
corrector devised by Captain T. J. Betts. (See Figure 8). This
device consists essentially of a disc graduated about its circumfer-
ence in azimuth, and a rolling chart on which are plotted at their
respective ranges curves of the natural tangents of angles varying
by ten one-hundredths of a degree right and left from the line of
direction. On the disc are plotted the gun positions with reference
to the directing gun which is always placed at the center. The disc
and rolling chart are mounted as indicated on a box of convenient
size. The index arrow is fixed and is an extension of the center line
of the chart. Over all is a sheet of transparent celluloid bearing a
50-yard grid, indicated in the sketch by broken lines. The operator
receives from the plotting board the approximate setforward range
and azimuth just before the predicting bell. He rolls the range
chart so that the setforward range appears in the window and turns
the disc so that the azimuth is opposite the index. Range correc-
tions are read by means of the grid, being plus or minus as indicated
thereon. Azimuth corrections are read on the chart at the inter-
section of the proper range line with the vertical lines of the grid
through each gun position. Necessary interpolation is by eye. It is
usually convenient to use one of the more centrally located guns as
the directing piece. In the example in the sketch Xo. 2 is the direct-
ing piece; the setforward range and azimuth are 9500 yards and
1250 respectively; the gun difference corrections are then:

No. 1 gun -100 ~vards left 1.°08.
No. 2 gun no corrections directing piece
Xo. 3 gun +115 yards right 0.°60.
Xo. 4 gun - 50 yards right 1.°60.

Range corrections are called out to thl:' range board operator who
sets his gun slides accordingly. This is done before the uncorrected
range from the directing piece is received from the plotting board,
so that when this datum is received, the range board operator has
only to make a single setting of the rolling chart "C" (see Figure 3)
and he is ready at once to read corrected elevations for all four
guns. Introduction of azimuth corrections for gun differences is
performed on the azimuth board in a similar manner. The use of
this device resulted in a saving of about fifteen seconds in the com-
putation of data, and gave results as good as the method of re-
locating for each gun on the plotting board. The device is universal.
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For a change in position it is only necessary to replot the gun posi-
tions on the disc which is the work of only a few moments. It was
used successfully in drill but was not used in target practices last
spring because the batteries did not have enough men to man four
mortars, and for batteries of only two pieces re-Iocation on the
plotting board is quite rapid enough and is believed to be simpler.

The system of fire direction described above and outlined in
Figure 6 has been used with good results during two target practice
seasons. It is believed that within the limits of visual range from
short, this system represents a practical attainment of the standards
suggested early in this discussion. 'Vithin the aforesaid limits, the
methods and apparatus are universal. esing this system, a battery
with its guns emplaced and communications established should be
able to fire in half an hour after orientation data is furnished. I
doubt if a battery using any of the other systems we have tried could
get ready to fire in a day. The methods and equipment are accurate
in theory and have given good results in practice. The spe~d attain-
able is best shown by the fact that in service practices held last
spring Battery F, 52nd Artillery, firing two S-inch guns, fired 57
shots in 37 minutes, and Battery C, with two 12-inch mortars, fired
35 shots in 36 minutes. The maximum rates of fire for these weapons
are considered, in the light of four years experience, to be one shot
per gun per minute for the guns and one shot per gun per two
minutes for the mortars.

EMERGENCY METHODS OF FIRE DIRECTION

Yery little has been accomplished in the way of working out
ways and means for emergency fire direction chiefly because all
attention has been centered upon solving the problems of a standard
system. One experiment along this line was made last spring when
Battery E held a service practice in which ranges and azimuths were
determined by the use of a self-contained horizontal base range finder.
The instrument was found to be inaccurate except at short ranges
but the method was considered satisfactory for use in an emergency.

In considering the question of emergency methods it should be
borne in mind that the flexibility of the Cloke board is such that a
battery whose observing stations were out of action could "borrow"
data from any battery in the ..'icinity that could still observe, by the
simple expedient of orienting its board to conform to the base line
of the obsen'ing battery. The Cloke board is a universal re-Iocat-
ing de\'ice.

The question of emergency methods is one that should receive
more attention in future developments.
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FIRE DmEcTlOx BEYOXll THE RAXGE OF VISIOX FRO:'! SHORE
This is the great problem of all long range seacoast artillery.

As part of the joint training maneuvers of the Coast Artill~r." Corps
/lnd Air Senice in the fall of ] 922, a rliilway battery suc~essfully
fired a H.-inch gun at a moving target at sea with no other data illr
firing than that furnished from an obsen'ing airplane. (See 'l'Hl-;

COAST AltTILLERY JOUltXAL for January, 1923-"Positioll FinJing
by Airplane.") At present this seems to be the only method hy
which pl'llctical results against targets beyond visual range from

FIG. 9

16-lxCH HOWITZER, RAILWAY :,IOUXT, .:\loOEL 1918

shore may be obtained. It is by no means a universal metholl i~r it
breaks down unless the visibility is such that the aviator CRn se~ both
target and splashes. It pre-supposes that the observing airplane
can keep the air and maintain efficient radio communication with
the battery.

SPOTTIXG AXD FIRE CORRECTIOXS
The question of spotting and the determination of deviations

and fire corrections is in no way different for railway artiller:y from
the same question with respect to fixed seacoast artillery. A few
methods a bit out of the ordinary have been used, however, and some
of these are very interesting.

In spotting the usual method has been the use of terrestrial
stations with bilateral obsermtion. Standard types of plotting
boards, various kinds of spotting charts, and the Cole spotting board
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have been used at different times for measuring deviations.- The
Cole board has been the most generally satisfactory when deviations
were not excessive. These devices and methods are all familiar to
JOURNAL readers.

We made a number of experiments with balloon and airplane
spotting but up to 1922 no. really satisfactory results had been-
obtained. The fault, I think, was chiefly our own. We were in-
clined to distrust the dependability of aerial observation. Terres-
trial observation was always available for target practice, so
naturally we placed our reliance upon it and paid but scant attention
to the data reported by balloon or airplane observers. Also we
desired airplane observers to report splashes over or short and right
or left with respect to the gun-target line, a very difficult thing for
them to do. The j oint Coast Artillery-Air Service maneuvers of
1922 did much to bring about a better understanding on the part of
each branch of the problems of the other, and led, among other
things, to the use by the railway artillery of the "clock code" method
of observing fire on moving naval targets.

This method has two applications, one when position-finding is
also by airplane, already- mentioned, and the other when position-
finding is being done in the usual way from terrestrial stations while
the fall of shots is being reported by an airplane observer. In both
applications the aviator's work is the same. He considers the target
to be in the center of an imaginary clock face, moving in the direc-
tion of 12 o'clock; 3 o'clock is due starboard, 9 o'clock due port, and
6 o'clock dead astern. The line of fire does not interest him unless
he should happen to get in it. He also considers the target to be at
the center of a series of concentric circles, whose radii of 25, 50, 100,
200, 300, 400 and 500 yards are lettered Z, A, B, C, D, E, and F
respectively. Circles whose radii are from 600 to 1200 yards are
lettered FB, FC, FD, and so on. The deviations are reported by the
circle lettenlllft the clock direction, as "C-4," i.e., 200 yards away at
4 o'clock. This method gives surprisingly good results. It is pos-
sible to tell "clock direction" ver.:'; closely, and the observer has
a1wa.vsbefore him an approximate scale to help him in the estimation
of distance. In target practice he knows the length of towline and in
action the length of the enemy vessel would serve the same purpose.
In several target practices, I have fired a total of 69 shots using this
method and adjusting fire on the aviator's reports. Xot a shot was
lost, not one was reported in a wrong direction, and a satisfactory
adjnstment was attained in each case. Several other practices of
this sort produced equally good results. Reports from Corregidor
indicate excellent results there by the use of different methods.
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Truly it seems that observation of fire by airplane observers is one
of the most promising methods, for it is quite possible that our
ground observers may be able to track a target but unable to pick
up splashes that would be visible from a plane. As I have said before
it seems to l;>ethe only practicable method for controlling fire at
ships beyond the horizon.

\t>:q.
TI

r' , .~~~~.-~' ..G)

CLOCK SPOTTER
FOR AIRPt.AN£: 08SERVATION

FIG. 10

'Vhen the "clock" method is used in conjunction with tracking
by terrestrial observers some device is necessary to convert the
"clock" deviations to deviations with respect to the gun-target line.
Figure 10 shows a device that has been successfully used under such
circumstances. It consists of a hoard hearing clock numerals, radial



RAILWAY ARTILLERY DEVELOPMENT SINCE 1918 331

lines of clock direction, a series of parallel vertical lines, and the
concentric lettered circles previously mentioned (all shown by broken
lines) . Mounted on a central pivot pin is a disc of celluloid or
xylonite with its rim graduated in azimuth. It is well to use the
sketching celluloid, the lines on the board will show through it and
plotting may then be done with a pencil. If shining celluloid or
xylonite is used plotting must be done with pen and ink. Two
xylonite scales are provided, one a range scale (shown detached in
the lower part of the figure) which is graduated in ranges at any
convenient scale, and the other a deviation scale graduated in yards
over and short, scale usually 1 inch = 100 yards. On both the
"over" and "short" arms of this scale and perpendicular to it are
scales for measuring lateral deviations. They bear curves repre-
senting deviations in angular measure at various ranges. (Only one
of the lateral deviations scales is shown, to simplify the drawing.)

Two operations are performed on this device; the first is to
make a plot of the course of the target. In doing this the pivot pin
r~presents the gun position and the course is plotted by means of
the range scale and azimuth circle as the operator hears range and
azimuth called out from the plotting board. When he has plotted
several points he marks a small arrow to indicate the direction in
which the target is moving and revolves the disc until the track
(with the arrow pointing up) is parallel to the vertical lines. The
disc is then oriented until the target changes direction. When this
occurs the "dead" track is erased and the disc turned to make the
new portion parallel to the vertical lines. The azimuth of the course
may be read opposite the numeral XII on the clock face. When a
shot is fired the "over" arm (marked with an arrow) is brought to
the setforward azimuth and the device is ready to determine the
deviation. When the radio message is received from the plane the
splash is plotted according to the circle letter and clock direction
and the deviation read at once by means of the longitudinal and
lateral scales. In Figure 10 the plotted course js indicated by the
series of small crosses; the setforward azimuth is 137 and range is
12,500 the radio message is "C-2" (plotted in the sketch as a heavy
black dot) ; the deviation is therefore "short 150 yards and right
1.°90." Using this method deviations were frequently determined
within 5 seconds after the splash and always within 10 seconds. A
convenient and practical size for this spotter is from 20 to 24 inches
in diamet.er. It is, of course, possible to dispense with the operation
of plotting the track of the target on the spotter by having the
plotter determine the azimuth of the target's course on the plotting
board by means of a protractor.
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Experiments with balloon observation of fire have not been so
extensive nor have they given much promise of success, for the
balloon observer, despite his great altitude, has still the perspective
of the ground; he must report the deviation as so much right or left
and his report must be re-Iocated, taking into account his position,
before it can be used. The airplane observer, on the other hand, has

8

o

FIG. 11

the perspective of the third dimension, and can report the deviation
as such a distance away and in such a direction. At Provincetown in
1920 bilateral balloon observation was available during much of the
firing. The results were far from dependable, due partl:v t.o the dif-
ficulty in observing on a moving target from so unstable a position
as the basket of a balloon (a sudden lurch of the basket at the
instant of observation may easily cause an error of 10 or 12 mils),
and partly to the difficulties of re-location.

For the rapid determination of fir~ corrections all railway bat-
tery commanders have used a deviation slide rule, or "slipstick" as it
has usually been called, of the type devised by Lieutenant Colonel
John B. Murphy, C. A. C. This device is extremely simple in con-
struction and operation. (See Figure 11.) It consists of a slide on
which are plotted the deviations and which carries a pointer moving
along a fixed scale graduated in yards "plus" and "minus," or in



RAILWAYARTILLERYDEVELOPMENTSINCE1918 333

suitable reference numbers. In commencing an adjustment the slide
is set at normal and deviations are plotted so much "plus" or
"minus" with reference to the wire or string representing the loca-
tion of the setforward point. The center of impact or center of
mass of the plotted deviations may readily be determined by eye. In
position "A" of the slide in Figure 11, let it be assumed that we have
fired four trial shots (shaded plots) which fell- 25, -100, -125,
and - 50 ; the slide has been moved to bring the center of this group
under the wire, and the pointer has indicated the proper correction,
+75. This correction has been applied and we have fired eight
shots which fell as shown by the solid plots on the slide. Since these
were fired a little later than the trial shots, and close together in
time, we have plotted them in the same horizontal line on the slide,
but a little higher up, that we may, if it seems advisable, be able to
base our next correction on the most recent group fired under nearly
identical conditions. This seems to be in a different grouping from
the trial shots, so we shall not consider the trial shots further in our
corrections. Position "B" of the slide shows the slide moved to
bring the center of the group of eight under the wire, and the index
points to a net correction of +160. The device may be used for
graphic solution of the method of successiv~ approximations as well.
It shows instantly at any time, the correction necessary to bring
the center of impact of all shots, or of any group of shots, on the
target, relieving the battery commander of all necessity for pencil
and paper calculations. The device is simple, easily made, rapidly
operated, and practically fool-proof.

It has been customary to apply fire corrections in range as flat
corrections, but last summer our range boards were modified, with
the assistance of the Coast Artillery Board, by placing logarithmic
scales on Chart "C" (see Figure 7), thus making this device a per-
centage corrector, applying corrections as percentages of the range.
For diseussions of percentage corrections see THE COASTARTILLERY
JorRxAL for December, 1923, Coast Artillery Board Notes, and the
report of the Board on "Fire Against Naval Targets" in the
August, 1923, number.



Antiaircraft Defense of a Locality
By CAPTAINB. F. HARMON,C. A. C.

EDITOR'S NOTE: The following tactical problem prepared by the Plans and Training
Officer of the 6!nd Artillery and approved by Brigadier General Hugh Drum, com-
manding the !nd Coast Artillery District, was drawn up to be used for the tactical
instruction of National Guard and Reserve Officel's who attended Camp Alexander
Hamilton during the summer of 19!$. This problem should prove of particular inte'rest
to Regular, Reserve and National Guard Officers assigned to antiaircraft units.

MAP: Camp Upton and vicinity, Fire Control map, 1/20,000

GENERALSITUATION

RED AND BLUE forces each numbering two corps are opposing
each other on a North and South line 20 miles west of Camp

Upton. Red air forces have obtained the supremacy of the air for
the time being in this theatre and reduced Blue air operations to a
very considerable degree. In the course of Red air raids the large
Blue ammunition dump at Mastic has been destroyed. Both forces
have two complete bombing squadrons in operation but there is no
immediate possibility of replacement as all materiel is needed in
other theatres.

Red forces are preparing to obtain a decision in this theatre in
the near future. The Blue line is protected by two Artillery regi-
ments (antiaircraft). There are no other A. A. units on Long Island.

SPECIALSITUATION(BLUE)
The 62nd Artillery (antiaircraft) is encamped at CR 98, Camp

Upton. In the central portion of the old Camp Upton site prepara-
tions are under way for the construction of a new corps dump to
replace the one destroyed at Mastic. Ammunition will begin to
arrive in this dump at 9 :00 P. M., July 2.

At 11 :00 A. M., July 1, the commanding officer, 62nd Artillery,
receives the following message from the C. O. 1st A. A. Brigade:

Take up position to defend against aerial attack the Corps ammuni-
tion dump at Camp Cpton. Complete your defense prior to arrival of
first ammunition train.

REQ.L"IRE:llEXTS
1. The estimate of the situation and the decision as made by

the Commanding Officer, 62nd Artillery.
2. A map showing the location of units of the 62nd Artillerv,

the extent of the defense afforded, and a written explanation there~f.
[334J
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AN ApPROVED SOLUTION
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A. The estimate of the situation and decision as made by the
Commanding Officer, 62nd Artillery.

1. l\HSSION.

The mission assigned the regiment is clearly defined in the order
received: "Defend against aerial attack the Corps Ammunition
Dump at Camp Upton."

2. ENEMY.

a. Sit~Lation.-The strength of the enemy air force has not
been determined except insofar as the bombing units are concerned
which number two squadrons. This, of course, is the important
item in a defense of this nature. From the fact that he has obtained
mastery of the air it is deduced that he is strong in pursuit planes
and, of course, he would naturally have a complement of reconnais-
sance planes in proportion to the two corps composing his forces on
Long Island.

His air field is not at present known nor is this of vital impor-
tance. Long Island at this point is very narrow and the exact
location of the flying field does not necessarily predetermine an
exact course. This will be discussed in more detail under General
Factors. There are no supporting troops (referring to air service
units) within his reach insofar as known.

In physical condition, training and the condition of their equip-
ment the Red aviators are excellent. Their morale is probably
particularly high due to recent victories in the air. From this it is
deduced that his flights will be as audacious as his morale is high.

b. Probable knowledge of our situation.-Since the arrival of
the regiment in camp no Red planes have flown over. Even should
the regiment be noted prior to its departure that fact could have no
particular significance. The enemy knows nothing of the ammuni-
tion dump as it is still in project and work has not been started
thereon.

c. General Factors.-The dump to be protected is within easy
flying distance of the enemy. The old Camp -Cpton site is a clearing
surrounded by dense undergrowth and cross hatched with roads.
Hence it is easily locatable by any hostile plane approaching from
any direction. The Island is so narrow at this point a plane could
see the camp site from shore to shore at usual flying altitudes. The
foregoing applies to day fl}'":ingand is more or less true at night. At
any rate the location of Camp Lpton is easily found at night by
first locating Artist Lake, Grass Pond, Carmans River or other
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bodies of water, or following the Long Island Railroad, through the
center of the island. By anyone of these landmarks he could get
close enough to the site to observe it and shape his course ac-
cordingly.

The weather is generally clear with excellent visibility.
As mentioned previously, the question of supply insofar as

enemy air service materiel is concerned, is acute. This is almost
counterbalanced, however, by his present supremacy of the air.

d. Lines of action open to enemy.-A resume of the enemy's
situation indicates the probability of daylight as well as night bomb-
ing raids on the utilities serving the Blue troops, particularly
ammunition dumps, and the General Factors likewise favor such
action except the question of supply which, as mentioned above, is
partially counteracted by his present air supremacy. It has further
been stated in the General Situation that he is preparing to seek a
decision in the near future. Everything indicates an attack upon
the Camp epton dump except that the enemy, as stated under
"Probable knowledge of our situation," has as yet no information of
the new location for this corps dump.

e. Probable Intentions.-The general plan of the enemy, then,
is deduced to be as follows: To send reconnaissance planes in an
effort to locate the dump which he knows will be constructed to
replace that at lfastic, and once located, to attempt its destruction
by night assuredly, and probably by day as well. In accomplishing
this aim, he can cross the lines, in doing which he must pass over the
defense of these lines, or he can circle the lines at either extremity
and finally approach from ~orth or South.

3. orR OWX TROOPS.

a. Situation.-The 62nd Artillery is organized in accordance
with Table 120 \Y. They are equipped with the following armament
(in number as specified in that table) :

lfachine Guns, Caliber .30 Browning A. A.
Guns, 3-inch, 2600 f.s., lfobile A. A.
Searchlights, 60-inch, open type A. A. on Cadillac units.

The entire regiment is in camp at Cross Roads 98, Camp rpton.
The only other Antiaircraft units (Blue) on Long Island are the
two regiments extended across the line occupied by our forces. These
units will form a zone of fire extending across the island and approxi-
mately eight miles in depth.

The regiment is thoroughl~. equip,ped and prepared for field
serVIce.
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Fnder the consideration of terrain the factors mentioned under
that heading in the enemy estimate apply equally. In addition the
following items are noted: The scarcity of roads militates against
the occupation of ideal gun and searchlight positions to a consider-
able degree. The thick undergrowth and trees will be a hindrance
from a standpoint of visibility and accessibility of ideal locations
(from a tactical standpoint) but greatly assist the question of con-
cealment. The old Camp Upton site is torn up with ditches and is a
criss-cross of roads. These have already been registered in enemy
air photographs and bearing that fact in mind these marks of the
terrain could be utilized in such a way as to render the detection of
the dump very difficult.

'''eather and visibility same as in enemy estimate.
The corps supply system can meet the needs of the regiment in

ammunition and other supplies.

b. Lines of Action open to us.-The subject matter brought
out under a discussion of the terrain suggests at once the advisa-
bilit:v of a false defense for the protection of the new dump. There
are two deterrents to this, first, the probable determination of the
enemy to destroy the Corps ammunition dumps and second our own
situation, which shows but one regiment for the defense. Again,
false defense is extended defense whereas the ease of approach to
Camp rpton and its vulnerability calls for close defense.

4. DECISIOX.

The Regimental Commander therefore decides to establish a
close direct defense of the Corps dump at Camp rpton but to have
this defense function only against a bombing attack on C:mp Fpton
in carrying out the idea of false defense.

The general plan to carry out this decision is: Circle the area
by gun and searchlight defense sited in close positions. Inasmuch
as there are but three gun batteries and three searchlight platoons
one side must be weaker than the other three and in this case Xorth,
South and \"est are the more important. Surround the area hy
machine gun defense. Conceal all elements carefully. By arrange-
ment with Corps Commander construct a false dump near the site of
the old one in .:\fastic. One gun battery and searchlight platoon
(South) will he in correct position for the defense of :Mastic even
though sited for Camp Lpton. This sector will engage all hostile
planes at all times. Other sectors will be forbidden to fire at any
hut bombing formations and then only when such formations are
headed so as to pass over Camp L pton.
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B. See attached defense map.
C. Written explanation of defense map.

339

1. GUNS.

This area, for a close defense, where there is no probable avenue
of approach, could best be defended from four sites. However, there
are but twelve guns, and the defense must be organized for night fire
in which batteries must be at least four guns. Therefore three sites
are selected to the West, North and South. Each of these will cover
with their fire at maximum altitude, the safety line, so that all twelve
guns can engage a target close to the defended area. The East,
being the least probable direction of attack is left weakest. Bearing
in mind that the 2600 f.s. guns are very heavy, good roads must be
selected for positions.

As mentioned previously, the North and West batteries are
given orders to fire only at bombing planes and then only when the
course of such planes would take them over Camp Upton. The
South battery engages all targets at all times.

2. SEARCHLIGHTS.

The general location of searchlight platoons is more or less pre-
determined when the gun batteries have been sited inasmuch as the
platoon theoretically, should be arranged about the gun battery in
a diamond or square about 2500 to 3000 yards to the side. Several
factors in this case interfere with this theoretical arrangement,
namely, lack of roads, prevalence of trees and the necessity of ex-
tending the illuminated zone as far as possible to the East so as not
to leave this side of the defense absolutely dark. In overcoming
these difficulties in two cases (South and North) the platoon has
been extended slightly more than usually desirable. The resultant
illuminated area extends well to the North, South and 'Vest. and
somewhat to the East. The small blind area near the dump is of no
particular importance as the plane, at the expected altitude, has
passed his bombing point before reaching it.

The same regulations for action apply to the three searchlight
platoons as to the gun batteries they accompany.

3. MACHIXE GLXS.

There are four machine gun batteries for the defense of this
small area. Our policy is to establish machine guns in two gun
(section) posts which will allow twenty-four of such posts. Due to
Camp Lpton's visibility to an aviator there is no proper avenue of
approach. Therefore the machine guns will be sited so as to sur-



340 THE COAST ARTILLERY JOURNAL

round the dump completely with a double line of continuous fire.
From whatever direction the plane approaches it will be a favorable
angle for four posts and thus receive the concentrated fire of at
least eight guns. Six additional posts are established at favorable
points at some distance from the dump. The machine gun defense is
so strong and the possibility of a low flying plane discovering the
dump is so great that no inhibition is placed on machine gun action.

4. COMMA};"D POST.

The command post is located toward the enemy and at a point
from which the defense can best be overlooked.

"Wan are no longer fought by the armed forces

alone. Every man, woman and child, every resOUrce

and every dollar in the entire nation must throw its

weight toward victory in time of war. Industry

alone cannot win a war; but it can lose a war by

failing to supply the armies munitions, vital to their

fighting efficiency.-D'tOight L. Davill.



EDITORIALS

The Coast Artillery Board

EACH issue of THE COASTARTILLERYJOURXALcontains a de-
partment of Coast Artillery :Board Notes in which is described

briefly new projects initiated by the :Board during the preceding
month and a report of all projects that were completed by the :Board
during the same period. :By reading these notes from month to
month an officer can keep himself informed concerning important
projects under consideration by the :Board and the trend of develop-
ment of Coast Artillery methods and materiel.

Progress of the Coast Artillery Corps will be about in propor-
tion to the interest officers and enlisted men throughout the service
take in perfecting improvements in methods and devices applicable
to new materiel. Today, much new materiel is becoming available
and there are many unsolved problems confronting the Coast
Artillery service. To all officers and enlisted men of the Coast
Artillery Corps unimpeded progress stands as a challenge to their
ability and initiative in meeting new problems. Throughout the
service, new problems are being met and solved locally. The Coast
Artillery :Board desires to serve as a clearing house for all develop-
ment. 'Vith this in view, the :Board welcomes communications relat-
ing to development in methods and materiel. Such communications
may be sent direct to the Board. Sketches and explanations may be
informal. There is no red tape.

Every suggestion received by the Coast Artillery Board is con-
sidered very carefully and the author advised as to its present
usefulness. Sometimes the suggestions advanced cannot be accepted
in toto, but very frequently such suggestions have some particular
feature which can be developed into a useful improvement. It is the
business of the Coast Artillery Board to "leave the chaff, and take
the wheat," so to speak, but in doing this it is the policy of the
Board to recommend personal credit to the officer or enlisted man
concerned.
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Officersand enlistedmenwill contribute materially to the prog-
ress of the Coast Artillery serviceby communicatingfreely with the
Coast Artillery Board so that various ideas for improvementsmay
be given careful consideration and the results published for the in-
formation of the service. These being the facts in the case, using a
scriptural allusion, "'Vhy hide your light under a bushel?"

It Will Never Happen Again
The pacifist is ever looking forward to the fulfillment of the

vision of Lord Tennyson:

Till the war-drum throbbed no longer, and the battle flags
are furled

In the Pa,i'liament of man, the Federation of the world.

The pacifist nurtures high ideals; he from time to time sends
forth the dove to fetch the olivebranch of peace. Instead of care-
fully examining the sole of her foot when she retums~ he fondly
imagines she bears the olivebranch in her bill. He keeps clearly in
mind his mission,but is careless as to the historical setting and the
analysis of ptesent conditions. The waters subside slowly,but the
dreamer takes little note of hydrostatic conditions.

The "Parliament of man, the Federation of the world" is a
wonderful dreafil; at present it appears to be but an iridescent
dream~nothing more. If this dream ever comestrue it will not be
by a mere dreamer of dreams, but by practical idealism.

In the early part of 1914 an eminentAmerican educator, one of
our most prominent peace advocates, visited Europe. This gentle-
man was ptesident of one of our largest universities; he could write
after his name abbreviations whichindicated that he held numerous
degrees; he fulfilled in an eminent degree all that is implied in the
phrase "gentleman and scholar." Seeing, he saw not; hearing, he
heard not; to him the world was in perfect tune; life was one glad,
grand song. He returned to the "UnitedStates and announced that
for civilizednations to go to war was unspeakable, impossible. Yet,
under his very feet during this pilgrimage in the year of our Lord,
1914, the fires of hell and hate were banked. Instead of studying
human nature in its raw state he was revolvingin his mind his cher-
ished ideals; formulating polished phrases to show that the world
was a safe and beautiful place to live in. Such was the conclusionof
the scholar and doctrinaire in worldpolitics.



EDITORIAL 343

'Yho has the hardihood to say that the learned doctor was not
right in his conclusions. Is it not impossible,unspeakable for civi-
lized nations to make war on each other? In its final assessment,
however,human nature is self-destructive.

Of course it will never happen again; it never does till the
next time.-The Cactus, publication of the l03d Division.

The Prize Essay Competition
On the inside back cover of this issue of THE J OTCRNAL appear

the conditions under which the Annual Prize Essay is conducted.
This competition is almost traditional with THE JOURNAL, having
been instituted fourteen years ago. It is believed there are many
whofail to enter this competition because of the belief that they are
not qualifieddue to lack of experience or literary style. In answer
to the first, it can be said that the prizes have been carried off in the
majority of casesby officersof very limited service. With regard to
the second, the judges are primarily concerned with the subject
matter of the essay rather than its composition. The world is full of
people who understand perfectly all the rules of grammar and com-
position but who unfortunately are not possessedof initiative, con-
fidence, capacity for work, or ability to reason logically. While
these qualities are more or less essential to success in any walk of
life, they are absolutely so in the military profession. The Annual
Competition offers an opportunity whereby an officermay not only
improve himself in regard to these qualities but at the same time
render a distinct service to his Corps. :\.loreover,whether or not the
author is successful in winning one of the two prizes, he cannot fs.il
to improve himself as an artilleryman by having given concentrated
thought to the subject selected.

The competition is not limited to JOTCRNAL subscribers, but is
open to civilians or officers, regardless of branch of service, or
whether of the Regular Army, Xational Guard or Organized
Reserves. The author is privileged to write on any subject provided
only that it relates to some phase of policy, tactics or technique
involvedin the mission of the Coast Artillery. It would be difficult
to write an article relating to a Coast Artillery subject that does
not comeunder this broad category. 'Vith all the new and impor-
tant problems confronting the Coast Artilleryman in his daily work,
the selectionof a subject should not be difficult.

The following list is published with the hope that the reader
may find therein the suggestion for a subject upon whichto write:
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Aviation; Its Present Status in Coast Defense and Influence on the
Role of the Coast Artillery

Cooperation Betweenthe Air Service and the Coast Artillery
The Necessity of MobileArtillery for Seacoast Defense
The Mission of the Coast Artillery in the Positive System of Coast

Defense
Coast Artillery Gunnery of Today and the Problems of Long Range

and Indirect Fire
The Tactical Employment of an Antiaircraft Regiment "When

Operating With an Army Corps
The Best Means of Combating and Using Smokein Seacoast Defense
The Use of Mines in Harbor Defense
The Coast Artillery Spirit; Its Place in Our National Defense
Best Methods of Regimental Training and Instruction
The Missionsof the Coast Artillery in Time of "War
The Future of Our Coast Artillery
What Should Be the Strength of the Coast Artillery in Time of

Peace and "\Var
The Value of and Best Methods of Fire Adjustment Against Moving

Targets
Principles Governing the 1]se of Antiaircraft Artillery in the

Defense of Our Coast
The Tactical Employment of a 155-mm.G. P. F. Regiment as Corps

Artillery
The Future Developmentof Antiaircraft Artillery
The ~avy and Its Relation to Coast Defense
National Guard Spirit and the Best ~feans of ~faintaining Efficient

Coast Artillery :Kational Guard Regiments
The Value of and Best Means of Conducting Coast Artillery

SummerTraining Camps
Cooperation Between Coast Artillery Regulars, National Guard

and Organized Reserve in Time of Peace
The Mission of the Coast Artillery Organized Reserve in Time of

War, Including Its Mobilization and Assignment to Station
The Best Educational Policy for Coast Artillery Officers of the

Regular Service
Recreation and Training of Coast Artillery Troops During the

Indoor Season
The History of the Coast Artillery Corps
Tactical Employment of Railway Artillery whenOperating "Withan

Army in the Field
On the Assumption that the Enemy Controls the Sea, 'Vhat 'Vould

Constitute Suitable Coast Artillery Armament and PersonnEl
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for the Defenseof NewYork; San Francisco; Boston; Charles-
ton; Panama Canal; Hawaii

Best Method of Training a Coast Artillery Battery for Target
Practice

Coast Defense Lessons to Be Obtained from a Study of the
Dardanelles Campaign

Fire Control by Battery and Higher Commanders
The rse of the 155-mm.G. P. F. Gun for Coast Defense
Strategic Importance of the Panama Canal and the Role of Coast

Artillery in Its Defense
Present Day Developmentand Use of Trench Mortars
Airplane Adjustment of Artillery Fire
The Relative Value and Best Methods for Using Range Finding

Instruments
The Tactical Chain of Commandin the Positive System of Coast

Defense,with Special Relation to the Coast Artillery Corps
Harbor Defenses of the Future
The Antiaircraft Regiment; a Discussion of an Ideal Organization

and Ideal Armament, Including Guns, Ammunition and Fire
Control Equipment

How to Secure Best Results at Target Practice
The Best Type of Projectile for Tractor-Drawn Artillery
A 'Var Condition Period and How It Can Best Be Utilized
The Tactics of Harbor Defense
Coast Artillery Target Practice; Its Purpose and How Best to

Accomplishit
A Discussion of the Probable Assignment of Regular, Xational

Guard and Reserve Coast Artillery Regiments Upon the Out-
break of War

The Best Means of CombatingEnemy Aircraft Against Coast Forti-
fications

The Tactical Handling of Railway Artillery in Coast Defense
Best Types of Future Harbor Fortifications
Organization of a Harbor Defense for 'Var
Target Practice Methods
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aommunications relating to the development or improvement in methods or materieZ for
the aoast Artlllery will be welcome from any lIwmber of the aorps or of the service at
large. These communications, with models or drawings of devices proposed may be sent
direct to the aoast Artillery Board, Fort Monroe, Virginia, and will receive careful
consideration.-R. S. ABERNETHY, aoz., a. A. a., President aoast Artillery Board.

New Projects Initiated During the Month of August
Project No. 258, Tactical Employment of Antiaircraft Artillery.-

The Coast Artillery Board has long considered it advisable that recommendations
be made to the Chief of Coast Artillery for the modification of Training Regula-
tions No,. 435-30, to the end that the maximum defense shall be afforded by the
Coast Artillery units responsible for antiaircraft defense. The Board therefore
initiated this project and will recommend certain changes and modifications in the
above mentioned Training Regulations.

Project No. 259, Comments on T. R. 435-330" Tactical, Use of Search-
lights in Coast Defense.--;-The proposed Training Regulations were studied by
the Board and certain changes recommended.

Project No. 260, Percentage Range Correction Charts.-The issue of
Percentage Range Correction Charts having been approved, the construction of
these charts is now being undertaken.

Project No. 261, Drift and Cross Wind Charts For Long Range Deflec-
tion Board, Model 1923E.-In connection with the deflection board, Model
1923, which has been received by thc Board, various types of charts to include
corrections for drift and cross winds are being investigated.

Project No. 262, Drift and Cross Wind Charts For Mortar' Deflection
Board, Model 1905.-In order to be able to make ballistic deflection corrections
on the present mortar deflection board various types of charts are being investi-
gated to take the place of the old DeCarre Drift Chart.

Project No. 263, Test of Type EE-8 Telephones, Model 1924.-
In August, 1924, the Coast Artiller.r Board received from the Signal Corps for
test a Field Telephone, Type EE-8, :Model 1924. This telephone has been con-
structed to embody th~ recommendations of the various service boards after test-
ing the model submitted by the Signal Corps in :May, 1923. The Board is of the
opinion that the Type EE-8 Telephone, :Model 1924, including the receivers and
transmitters, is in general, satisfactory for use by Coast Artillery where field
telephones are to be utilized. The report of the Board will be published later.

Project No. 264, The Antiaircraft Artillery Meteorological Message.-
Provisions have been made for a meteorological message for antiaircraft artillery
(message beginning with the number 2.) However, no instructions concerning
the preparation of the antiaircraft meteorological message have been issued. The
Board is of the opinion that a single meteorological message for terrestrial

[3-16]
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artillery, and a separate message for antiaircraft artillery is not desirabie. Three
messages to apply equally well to all artillery, depending upon the conditions of
firing, and corresponding to a classification to be given in firing bbles, are
believed to be more satisfactory. The report of the Board on the project will be
published later.

Project No.. 265, Unifo.rms, Enlisted Men.-Data has been submitted for
study by the Board as to provisions which should be madc in the estimates for the
fiscal year, 1926, to improve the enlisted men's uniform.

Pro.ject No.. 266, Axes, hand, intrenching and carrier--lssue o.f to.
Co.ast Artillery Troo.ps.-A Coast Defense commander recommended that there
be added to the equipment authorized by Circular No. 58, War Department, 1923,
to be issued to Coast Artillery troops assigned to fixed defenses, axes, hand,
intrenching, Model 1910 and carriers for hand axe, intrenching, Model 1910, in
the amounts of one (1) per squad and one (1) per hand axe respectively. This
recommendation was referred to the Board for remark and recommendation. It
was the opinion of the Board that the Coast Artillery soldier assigned to fixed
defenses would not require the addition of intrenching tools to be worn on the
person in war and that his training and inspections should not normally require
their use in time of peace. The Board therefore recommended that the items be
not added to the equipment to be issued to the Coast Artillery soldier assigned to
fixed defenses.

Project No.. 267, Co.mments o.n T. R. 435-26, Tactical Employment o.f
Tracto.r Artillery.-The proposed Training Regulations were studied by the
Board and certain changes recommended.

Project No. 268, Co.mments on T. R. 435-185, Battery Co.mmand,
Tractor Artillery (Seaco.ast).-The proposed Training Regulations are being
studied by the Board.

Project No. 269, Range Elevatio.n Tables and Range RelatiGn Tables
For Coast Defenses Gf Manila and Subic Bays.-Tables are being constructed.

Project No. 270, Tables of Allo.wances, 55th Artillery; Changes and
Modifications of Existing Equipment.-The proceedings of a Board of Officers
convened at Fort Ruger, Hawaii, June 27, 1924, to consider and make recom-
mendations for such changes in Tables of Allowances or modifications in existing
equipment of the 55th Artillery, as may be thought necessary, based on tbe
experiences of target practice of the year 1924, was referred to the Board for
study and comment.

Project No. 271, Fire Control Apparatus For Maine National Guard.-
'rhe Commanding Officer, Maine Xational Guard, requested certain charts and
devices described in Coast Artillery Board Projects Numbers 75 and 116 be
furnished.

Project No. 272, Fire Control Apparatus For Batteries at Fort Monroe.
-The Commanding Officer, Coast Defenses of Chesapeake Bay, requested certain
charts and devices described in Coast Artillery Board Projects Xumbers 75 and
I16 be furnished.

Project No. 273, Fire Control Apparatus For N. C., S. C., and Florida
National Guard.-The Commanding Officers, X. C., S. C., and Florida Xational
Guard requested certain charts and devices described in Coast Artillery Board
Projects Xumbers 75 and 116 be furnished.
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Pro.ject No.. 274, Co.mments o.n T. R. 435-25, Tactical Emplo.yment o.f
Railway Artillery.-The proposed Training Regulations are being studied by

the Board.

Project No.. 275, Co.mparative Test of Mo.no.co.rd Switchbo.ards, 4-Line
Type BD-9 and EE-2A.-The switchboards have been received and are

under test.

Project No.. 276, Estimatio.n o.f Ballistic Wind Velo.city AIo.ft.-On
account of haze and clouds it is difficult frequently to follow the pilot balloon used
for measuring wind velocity aloft, to sufficiently great altitude. The Board has
requested that the Signal Corps make a study of methods of estimating wind
velocities aloft in order that instructions for such estimations may be compiled.

Pro.ject No.. 277, Illuminating System Fo.r Mo.bile Seaco.ast Artillery
Unib.-The Coast Artillery Board believes that a satisfactory lighting system
for night firing should be provided for all mobile coast artillery units, and is
investigating this matter.

Pro.ject No.. 278, Fire Co.ntro.I Co.mmunicatio.n Systems Fo.r Fixed
Defenses.-A conference was held between officers of the Office of the Chief of
Coast Artillery, the Chief Signal Officer, and members of the Coast Artillery
Board, at which certain policies of installation, etc., of Fire Control Systems for
Fixed Defenses were formulated. These policies have been referred to the Board
for detailed study and comment.

Pro.ject No.. 279, Bleeding o.f 155-mm. G. P. F. Gun Reco.il Cylinders
During Rapid Fire.-On account of the method of construction of the recoil
mechanism of the 155-mm. G. P. F. gun, trouble has been reported in maintaining
a high rate of fire for any length of time. The Board is making a study of the
problem.

Project No.. 280, Co.mments o.n T. R. 435-307, Co.ast Artillery Defini-
tions.-The proposed Training Regulations were studied by the Board and
c~rtain changes recommended.

Completed Projects
Pro.ject No.. 131, Pano.ramic Sight Fo.r Mo.bile Artillery.-This project

originated with the Coast Artillery Board. In the study of fire control materiel
and methods necessary to adapt mobile seacoast artillery to fire on naval targets
it was found that the panoramic sights with which these units are equipped were
unsuitable for Coast Artillery usage. The following is a study of the measures
necessary to remedy this condition.

I.-Railway Artillery Sights: 1. \\Tith the exception of the Model 1922E
panoramic sight for the new H.-inch rifles (railway), the standard panoramic
sight for railway artlllelT is constructed so that the limb, which is graduated
counter-clockwise~ moves with the telescope past a fixed index. The readings on
the azimuth circle increase as the line of sight is turned clockwise. The sight was
designed chiefly to meet land warfare requirements. Modification of the sight is
desirable for fire on naval targets.

2. a. In Case III fire, at naval targets, the following procedure should be
practicable:

(1) To determine corrected setforward azimuths by the range detail.
(2) To set these azimuths successively on the azimuth circle of the sight.
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(3) To lay the piece on these azimuths by traversing the piece, after each
setting of the sight, until the vertical wire of the sight bisects the aiming point.

b. enless such procedure be made practicable, conversion to dt'flection
angles, as this term is used by Field Artillery, must be effected on the plotting
board, or elsewhere. This complicates further the determination of firing data.

r. The procedure necessitates modification of the sight. The direction of the
graduations on the azimuth circle must be clockwise instead of counter-clockwise.
It must be possible also to slip the azimuth circle and adjust the micrometer
scale and azimuth circle index without turning the line of sight. Such modifica-
tions have bet'n made and tested satisfactorily at target practices by railway
artillt'rr units at Fort Eustis. A complete description of the modification is
printed in Tn,] COASTARTILLERYJOURNAL,June, 1923, in an article by First
Lieutt'nant Fred W. Gerhard, C. A. C., entitled "A Universal Panoramic Sight."

d. Sights modified as in subparagraph 1', may be used in land warfare. The
modification simplifies the process of laying the piece in azimuth for map firing.
When deflection angles have been computed in accordance with Field Artillery
methods, the sight setting to be used may be taken as 360 degrees or 6100 mils
minus the computed deflection.

3. The azimuth circle on the carriage of the present railway mounts wa<;
intended originally to provide a means for firing this armament by Case III
without using the panoramic sight and aiming point or aiming rule. Accuracy in
azimuth laying when firing by Case III from firing tracks is difficult to obtain by
use of the azimuth circle affixed to the carriage, because the entire mount must
be ll'velled at the beginning of operations and kept level during firing. Since
this cannot be done readily it is necessary to make corrections in azimuth for the
effect of cant. The panoramic sight, which can be levelled and relevelled easily
offers a means for avoiding the errors in direction introduced by using an azimuth
circle when railway cannon are firing from a railway grade. When this class of
artiller;j' occupies prepared positions, the use of the azimuth circle on the mount
is preferred to the use of the panoramic sight and aiming point for Case III fire.
For general use from firing tracks, the conditions mentioned above have caused
railway artillery officers to adopt the practice of laying railway artillery cannon
in direction b.r use of the panoramic sight and aiming point or aiming rule.

4. The design of the model 1922E panoramic sight has all the features de-
scribed in paragraph 2 l' above. Sights of this design have been manufactured for
the four I-t-inch rifles (railway). Xone of these sights have been tested by the
Coast Artillery Board. From correspondence between the Coast Artillery Board
and Frankford Arsenal there is no doubt that the procedure outlined in paragraph
2 abo,e, can be accomplished on the sight in a thoroughly satisfactory manner.

5. The Coast ArtillelJ- Board understands that it is the intention to equip
each railway artillery cannon with two panoramic sights; one graduated in
degrees and hundredths, the other in mils. In view of the adoption of the Cloke
Plotting and Relocating Board as standard for railway artillery the provision of
two panoramic sights appears unnecessary. The Cloke boards now being made
will permit determination of firing azimuths in the same units as are on the sight.
It is expected that the experimental deflection board now nearing completion at
Frankford Arsenal will ha,e similar flexibility to the Cloke Board in the deter-
mination of firing azimuths in either degTCeSand hundredths, or mils; and further,
that this deflection board may be used either with sights of the present standard
or with those constructed as in paragraphs 2 and 4, above. This later feature of
the deflection board does not alter the Coast Artillery Board's conviction that
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sights having the characteristics noted in paragraphs 2 and 4 above should be
obtained for mobile seacoast artillery. When self-contained range finders are
being used by mobile artillery there should be no great difficulty in obtaining
:firing azimuths in terms of the units graduated on the sights. It is believed,
therefore, that only one panoramic sight should be supplied to each piece of
railway artillery, and, because of the general use of degrees in measuring angles
by all North American railroads, that the azimuth circle graduations of all new
panoramic sights for railway artillery should be in degrees also.

6. For Case II fire by the rifles of railway artillery, the 3-inch telescopic
sight, model of 1910, or a suitable substitute therefor, should be provided, and
provision should be made for adapting the telescope to the present sight mount-
ings. At the ranges which must be considered a power of 4 or 6 appears to be
too small. A panoramic sight of greater magnification either would be unwieldy
or would transmit insufficient light to the eye, except under excellent conditions of
illumination. The present panoramic sight for railway mounts is of double mag-
nification, 4 and 10 power. Invariably, men using the sight prefer the 4 power
eyepiece to the 10. The advantages of a wide :field of view at short range, and of
a wide exit (pupil) at all ranges under average light conditions are very apparent
in field usage of the sight. The unsuitability of the panoramic sight for direct fire
at naval targets is inherent in the design. The periscope never can be made as
efficient as the telescope for direct fire. The panoramic sight cannot be developed
into as efficient an instrument for Case II firing as the 3-inch telescopic sight
model 1910, which is the standard direct fire telescope for the Coast Artillery. It
should be noted that arrangements have been provided in the sight mountings of
the 14-inch railway guns for both the 3-inch telescopic sight model 1910, for direct
:fire, and the panoramic sight model 1922E, for indirect :fire.

II.-Tractor Railway Sights: 7. A primary mission of tractor drawn sea-
coast artillery is the destruction of naval targets. The mobility of these weapons
is such that, in general, positions may be had from which direct :fire may be
practicable. For fire on naval targets the advantages in favor of direct :fire as
compared with Case III are obvious and tractor artillery should be emplaced
whenever practicable for direct fire. Protection for the battery should be sought
through camouflage and earthworks. While Case III fire must be provided for, it
is believed the chief consideration in the selection of sights for these units is
suitability for both direct and indirect :fire.

8. The panoramic sights now in use by tractor artillery are not suitahle for
direct :fire. Some officers even have expressed the opinion that the use of the
present panoramic sight for target practice using Case II at ranges extending to
10,000 yards and beyond is a dangerous procedure due to the inability of the gun
pointer to identify positively objects at those ranges except under excellent con-
ditions of ilmmination. In general the remarks in Paragraph 6 above, apply to
tractor artillery sights as well as to those for railway artillery. It is extremely
doubtful if we ever can develop a panoramic sight suitable for direct fire by
tractor artillery on naval targets.

9. 'When Case III fire is to be used the present tractor artillery panoramic
sight is unsuitable for the same reasons as are given in Paragraph 1 and 2 above
for railway artillery sights. In addition, the length of the vertical axis is too
short, Le., the head of the gunner interferes at times with his view of an aiming
point to the rear of the battery.

10. Because tractor artillery should be able to employ direct fire and because
a panoramic sight suitable for direct fire cannot be had, a redesigu of sight mounting
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is necessary which will provide for the use of a direct fire telescope. In the design
of this sight mounting provision for Case I as well as Case II and Case III should
be made. A modified panoramic sight should be used for indirect fire.

11. a. Concerning the development of a direct fire sightinl!: device, both
Case I and Case II should be considered if this artillery is to be developed to the
maximum of its capabilities as a seacoast weapon. Tractor artillery pieces now
are laid in elevation by setting off the quadrant angle of elevation and then
elevating the piece until the quadrant bubble is level or nearly so. With the
IM-mm. gun this operation requires ten seconds on an average and imposes a
considerable limitation on the attainable rate of fire.

b. If Case I fire be made practicable, the process of laying the piece in
elevation would be to set the range, range-range relation, or the corresponding
elevation on a range drum or elevation arc and then to depress or elevate the
piece until the horizontal wire of the reticule of a direct fire telescope waterlines
the target. The rate of fire would be much greater than is practicable now and
the fire control problem would be simplified. Correct direction of fire would be
obtained by bisecting the target with the vertical cross wire of the telescope,
corrections for wind and drift having been set upon a suitable deflection scale.
It is noted that the elevating and traversing mechanisms are on the left side of
the piece as now designed. The handwheels are grouped conveniently for Case I
fire, however. The gun pointer would be required in Case I to give both elevation
and direction to the piece. This should not be difficult when the gun pointer is
well trained,. because the apparent motion of the target across his field of view
will be slow, and usually at a fairly constant rate of change. The sightsetter,
who should receive a corrected range or elevation every ten seconds, shoul.l
"creep" in setting it so that the last setting receiwd would be set on the time for
which it was predicted or interpolated.

c. In analyzing this procedure, it should be noted that an error made in
waterIining with the gun sight would not introduce range errors comparable to
those which may be introduced into position finding in waterlining with aD. P. F.

12. In general, the sighting devices for tractor artillery should include:
a. (1) A sight bracket on which a direct fire telescopic sight such as the

1904<,1910, or 1912 models, or some other suitable design, maJ' be mounted.
(2) A range drum or elevation arc (or both) to indicate either sight or

quadrant elevation.
(3) A bubble tube of suitable arc attached to the telescope mounting so

that it may be levelled by elevating or depressing the piece, with an adjustment
such that the bubble may be levelled when the axis of the bore has been shown to
be level by a clinometer in the muzzle or by other means.

b. A modified panoramic sight, or a panoramic sight of suitable design,
mounted so that it maJ' be used for indirect fire.

IlL-Recommendations: 13. The Board recommended:
a. That all panoramic sights (except the model 1922E) issued to mobile sea-

coast artillery be modified by the Ordnance Department in general conformity
with the modifications described in paragraph 2.

b. That no more panoramic sights of the present standards (except Model
1922E) be manufactured for Coast Artillery use.

c. That the design of the ~odel 1922E panoramic sight be adopted as the
standard design for railway artillery in future manufacture.

d. That the sight mountings of all non-obsolete railway rifles be modified to
permit the use of a standard direct fire telescope and tlIat a standard direct fire
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telescope be allotted and furnished eventually for each modified sight mounting.
e. That the present policy which allots two sets of equipment, one graduated

in mils and one in degrees, to railway artillery, be re-examined and that only one
panoramic sight per piece with provision for one spare per battery, be allotted to
these weapons. Concerning this recommendation, it is the opinion of the Board
that insofar as existing stocks will permit, sights graduated in degrees should be
furnished to railway artillery.

f. That the Ordnance Department undertake, at an early date, the develop-
ment of a sight mounting suitable for tractor drawn seacoast artillery, and that
provision be made in the design of this sight mounting for the employment of
Case I, Case II and Case III fire, in general accordance with the provisions of
paragraph 10, 11 and 12, above.

g. That the Ordnance Department undertake the design of a panoramic sight
suitable for the employment of Case III fire by tractor drawn seacoast artillery
against naval targets. A sight smaller than the Model 1922E sight for railway
artillery, but of the same general design, would be satisfactory. Since this sight
will be a piece of equipment especially designed for Coast Artillery use, the
Board is of the opinion that it is preferable to graduate the sight in degrees and
hundredths, thereby making for uniformity of units in the Coast Artillery service.
However, no specific recommendation for such graduation is made, as the para-
mount consideration is a sight with mechanical provisions, including clockwise
graduations, similar to the Model 1922E sight. If practicable, a magnification
greater than 4 power is desired, with an exit pupil of about two-tenths of one
inch. The length of the vertical axis should be increased over that of the Model
1915 and Model 1917 panoramic sights. The latter provision should eliminate
interference by the gun pointer's head with the view of an aiming point in rear of
a battery.

IY.-Action by Chief of Coast Artillery: 14. The following action by the
Office of the Chief of Coast Artillery as contained in 1st Indorsement (473.85/R),
March 28, 1924, to the Chief of Ordnance, is quoted:

"1. Herewith is report of the Coast Artillery Board on Panoramic Sights for
Mobile Artillery (Coast Artillery Board Project No. 131). In reference to the
recommendations contained in subparagraph (a), paragraph 13, under III
Recommendations, it is requested that a study be made to determine the feasibil-
ity of modifying panoramic sights which are graduated in degrees and now issued
to railway artillery organizations and that the estimated cost of such modification
be determined.

''2. In reference to the recommendations contained in subparagraph (b),
paragraph n, under III Recommendations, it is understood that it has been the
polic;r of the Urdnance Department for some time not to manufacture any more
panoramic sights, Model 1917 or :Model 1915, for Coast ArtiIler;r use.

''3. It is pot believed desirable to adopt the panoramic sight. Model 1922E,
as the standard for railway artillery until it has had a service test to determine
whethe~or not an~! modifications are required. In reference to the recommenda-
tions contained in subparagraph (d), paragraph 17, under III Recommendations,
it is requested that the estimated cost of providing sight mountings for direct
fire telescopes for S-inch railway guns be determined. Information is also desired
as to whether or not suitable direct fire telescopic sights are on hand.

"4. The recommendations of the Coast Artillery Board contained ill sub-
paragraphs (f) and (g), paragraph 17, under III Recommendations, are
concurred in."



BULLETIN BOARD

The Coast Artillery Rifle and Pistol Teams
EDITOR'S NOTE: THE JOl1RNAL is indebted to Captain H. C. Barnes, Jr., for the
following 0 information refe,'ence the abore teams. I'll view of the fact that the
National Matches at Camp Pelory did not commence until September 15, it was
not possible to include in this issue of THE JOURNAL the outcome of these
rnatches. A report of these rnatches will be published in the NOlJember JOURNAL.

On June 25th, the Coast Artillery Rifle and Pistol Squad assembled at the
Bay State Rifle Range, Wakefield, Massachusetts, for t"liminationand team
training.

The compositionof the squad was as follows:

Major Clair W. Baird (Team Capt.) Fort Adams, R. 1.
Lt. H. C. Barnes, Jr. (Team Coach) Fort Monroe, Va.
Major William S. Fulton Fort Banks, Mass.
Captain Joseph W. Barker n Fort Banks, Mass.
Captain William G. Brey n __ n Fort MacArthur, Calif.
Captain James D. Brown n nnuu Fort Worden, Wash.
Captain John T. Lewis m m __ Fort Monroe,Va.
Captain Charles E. Loucks u_u Fort Eustis, Va.
Captain Everard F. Olsen n Fort Monroe,Va.
Captain Caesar R. Roberts u __ n Fort WinfieldScott, Calif.
Captain -WilliamH. SweeL__u n Fort Monroe,Va.
Captain Francis F. Swett m Fort Kamehameha,Hawaii
1st Lieut. Clarence E. Brand n n Fort Amador, C. Z.
1st Lieut. Robert W. Crichlow,Jr._m n_ Fort Shafter, Hawaii
1st Lieut. Joseph B. Hafer__ n m_ Fort Kamehameha,Hawaii
1st Lieut. Edgar W. King n_U Fort Amador, C. Z.
1st Lieut. Riley E. McGarraugh Fort Banks, Mass.
1st Lieut. George F. Nichols Fort Adams, R. I.
1st Lieut. Gervais W. Triche1 n_ Fort Amador, C. Z.
1st Lieut. John A. Weeks Fort Winfield Scott, Calif.
1st Lieut. Leon A. White Fort Amador, C. Z.
1st Lieut. Charles F. Wilson .:.._Fort Winfield Scott, Calif.
2d Lieut. Lawrence S. Barrell Fort Monroe,Va.
2d Lieut. Milo G. Cary Fort Sherman, C. Z.
2d Lieut. John E. Reierson Fort Preble, Me.
2d Lieut. Gustave H. Vogel Fort Shafter, Hawaii
Sergeant Ernest F. Bonnette Fort Eustis, Va.
Sergeant Henry R. Bramlett Fort Barrancas, Fla.
Sergeant James S. Chesser Fort Hancock, N. J.
Sergeant John B. Grigsby Fort Shafter, Hawaii
Sergeant Fay S. Hammers Fort Monroe,Va.

[:I5S1
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Sergeant John R. Lastovska __m Fort Monroe, Va.
Sergeant Peter Oblotski m_m Fort Monroe, Va.
Sergeant George B. Ping Fort Shafter, Hawaii
Sergeant Henry E. Warren Fort Worden, Wash.
Sergeant James Wertzberger Fort H. G. Wright, N. Y.
Sergeant Patrick J. White Fort Totten, N. Y.
Corporal James E. Hanlon Fort Banks, Mass.
Corporal John W. Simpson Fort Winfield Scott, Calif.
Corporal Richie B. Warren m Fort Monroe, Va.
Private John M. McAlhaney . . Fort Barrancas, Fla.
Private August J. Spletter Fort Eustis, Va.

About the end of July the squadwas reduced so as to include only those mem-
bers who were to constitute the Camp Perry squad, the successful candidates
being the following:

Major Clair W. Baird, team captain; Major William S. Fulton, Captain
Francis F. Swett, Captain Charles E. Loucks, Captain Everard F. Olsen, Captain
WilliamH. Sweet,Captain James D. Brown, 1st Lieut. Harry C. Barnes, Jr., team
coach; 1st Lieut. George F. Nichols, 1st Lieut. Leon A. White, 1st Lieut. Charles
F. Wilson, 1st Lieut. Robert W. Crichlow, Jr., 2d Lieut. Lawrence S. BarrolI
Sergeant James Wertzberger, Sergeant Henry E. Warren, Sergeant .John B.
Grigsby, Sergeant George B. Ping, Sergeant Patrick J. White, Corporal John \1.1.
Simpson,Private John M. McAlhaney,1st Lieut. Gervais W. Trichel, team adju-
tant; Captain Joseph W. Barker, range detail; Captain Caesar R. Roberts, range
detail; 1st Lieut. Edgar W. King, range detail; Private Silas W. Lynch, range
detail; Technical Sergeant Arthur W. Holt, Sergeant Major; Corporal James E.
Hanlon, Supply Sergeant; Sergeant Alvin C. Curtis, Mess Sergeant; Private 1st
Class Clifton Manuel,Cook.

From July 29th to August 15th,there ensued a period of team training during
which time every effort was made to train and develop the team, both as individ-
uals and as a team, for entry into the matches at Camp Perry.

At the completionof the shooting at Wakefield the team lined up in order of
merit as shownbelow:

First-1st Lieut. Leon A. White, 1st Lieut. Harry C. Barnes, Jr.
Third-Sergeant James Wertzberger.
Fourth-Captain James D. Brown.
Fifth-Private John M. McAlhaney.
Si:x:th-1st Lieut. Robert W. Crichlow,Jr.
Seventh-Captain Francis F. Swett.
Eighth-1st Lieut. George F. Nichols.
Ninth-Sergeant Patrick J. White.
Tenth-Sergeant George B. Ping.
Ele'l'enth-Captain Charles E. Loucks.
Twelfth-Captain Everard F. Olsen.
Thirteenth-Major Clair W. Baird.
Fourteenth--Sergeant Henry E. Warren.
Fifteenth-1st Lieut. Charles F. Wilson.
Si3-teenth-Sergeant John B. Grigsby.
Seventeenth-Major William S. Fulton.
Eighteenth-2d Lieut. Lawrence S. BarrolI.
Nineteenth-Corporal John W. Simpson.
Twentieth-Captain VI/ilIiam H. Sweet.
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During the New England Matches, which were held at Wakefield from
August 16th to 23d, the members of our squad were entered in practically all
events. Some of the results are shown below:

Ratigan ]'fatch, 10 shots 200 yards slow fire, standing-Second place, Captain
James D. Brown; score 48.

Neidner ],[atch, 10 shots 200 yards rapid fire, Target A-Third place, Ser-
geant James Wertzberger; score 50.

Estabrook ~j[atch, 10 shots 300 yards slow fire, sitting-First place, Corporal
John W. Simpson; score 50 plus 3.

],[arine Corps 2-],[an Team ],[atch, 600 and 1000 yards-Third place, Major
Clair W. Baird, score 94; Captain Everard F. Olsen, score 91; total, 185.

Esse:c CO'Unty ],[atch, 10 shots 200 yards, rapid fire, Target A-First place,
1st Lieut. George F. Nichols; score ~.

The squad left Wakefield September 1st and arrived at Camp Perry Septem-
ber 2d, where it is now preparing for the National Matches, which begin
September 15th.

Review of Coast Artillery Troops in Hawaii
Two general reviews have recently been held in the Hawaiian Department.

The first review was held at Schofield Barracks, where the Hawaiian Division is
stationed, the second at Fort Shafter, Honolulu, with the troops from the
Hawaiian Coast Artillery District taking part.

The reviews were held to present with appropriate ceremony and honors the
various awards and cups that have been won by organizations of the Department
during the past year. At Schofield Barracks the Division paraded and awards
were made as follows: To Company L, 35th Infantry, cup and pennant for winning
the company drill in the Hawaiian Department precision drill competition; to a
squad from Company E, 19th Infantry, cup for winning the squad drill in the
Department precision drill competition; to a squad from the 13th Field Artillery,
an award for winning the interior guard competition of the Hawaiian Division;
to mess sergeant and cooks of Company A, 21st Infantry, prize 'for winning the
Division mess competition; and to Private Loren Smith, prize for attaining the
second highest number of points in the Department bugler contest.

Awards for the Hawaiian Coast Artillery District consisted of: Department
Commander's cup for best all-around firing of Coast Artillery organizations,
which went to Battery D, 55th Coast Artillery, commanded by Lieut. George
Badger; to Battery A, 16th Coast Artillery, prize for winning the fixed gun com-
petition; to Battery C, Hith Coast Artillery, award for best firing of mortars; to
first platoon, Battery B, 41st Coast Artillery, prize for winning platoon drill in
Department precision drill competition; and to Private R. 1\'1. Lurbe, Battery H,
55th Coast Artillery, prize won as best bugler in the Hawaiian Department.

At both ceremonies the organizations receiving awards formed to the right
and left in rear of the reviewing party and reviewed the troops. At the end of
the review of the Hawaiian Division, the troops were massed and General Sum-
merall took the occasion to make a farewell speech to the garrison and expressed
his appreciation of the highly efficient manner in which the work of the Depart-
ment had been carried out since he had been in command. The troops of the
Hawaiian Coast Artillery" District were also massed after the re"iew at Fort
Shafter and General Summerall made a similar speech to the officers and men of
the Coast Artillery forces, expressing himself as highly pleased with the splendid
progress of the Coast Artillery organizations in the Hawaiian Department.
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The Use of Artillery During the Revolutionary War
EDITOR'S NOT>:: The following extracts are from "A Treatise of Artillery,"
By John lIfuller, published at Philadelphia, 1779. This book is one of the
47,000 't'olllmes constituting the Library of the Coast Artillery School.

In the spring, so soon as the weather permits, the exercise of the great guns
begins, with an intention to show the gentlemen cadets and private men the man-
ner of laying, loading, and firing the guns, at various distances from the but mark;
and as the line of direction is not marked upon the guns, they have a small instru-
ment called a perpendicular, to find the center line or two points, one at the
breech, and the other at the muzzle, which are marked with chalk, and whereby
the piece is directed to the target; this being done, a quadrant is introduced into
the mouth, in order to give it a proper elevation, which at first is guessed at,
according to the distance the target is from the piece. When the piece has been
fired, it is sponged, to clear it from any dust or sparks of fire that might remain
in it, and loaded, then the center line is found, as before; and if the shot went too
high or too low, the elevation is altered accordingly. This way of firing continues
morning and evening for a month or six weeks more or less, according if there are
a greater or less number of recruits. In the meantime, others are shown the
motion of quick firing with field pieces.

After the gun exercise is over, that of mortar begins, and sometimes they are
carried on both together; the usual manner is thus: a line of 12 or 1500 yards is
traced in an open spot of ground, from the place where the mortars stand, and a
flag fived at the end; this being done, the ground where the mortars are to be
placed is prepared and levelled with some sand, so as they may stand at an eleva-
tion of 45 degrees; then they are loaded with a small quantity of powder at first,
but increased afterwards, by an ounce every time, till it is loaded with a full
charge: the times of the flights of the shells are observed, to determine the length
of the fuses.

The intention of this practice is, when a mortar battery is raised in a siege, to
know what quantity of powder is required to throw the shells into the works at a
given distance, and to cut the fuses of a just length, that the shell may burst as
soon as it touches the ground. This is certainly a very good method, with regard
to its intention; but in a siege shells are not or never should be thrown with an
angle of 45 degrees, but in one single case only, which scarcely ever happens, that
is, when the battery is so far off that they cannot otherwise reach the works. For
when shells are thrown from the trenches into t~e works of a fortification, or
from the town into the trenches, they should have as little elevation as possible, in
order to roll along, and not bury themselves, whereby the damage they do, and
the terror the:)' cause to the troops, is much greater than if they sink into the
ground. On the contrary, when shells are thrown upon magazines, or any other
buildings, with an intention to destroy them, the mortars should be elevated as
high as possible, that the shells may acquire a greater force in their fall .

• • • • • • • • • •
During a land engagement the pieces are generally placed upon some rising

ground before, and at the sides of, the first line, where the enemy is supposed to
make the greatest effort, or in some village, garden, or near some hollow way
through which he can march; and as they are to advance or retreat, according as
the army moves and the enemy approaches, there is no time for raising batteries,
except a spot of ground is taken possession of the night before, which is advan-
tageous for covering either a wing or the center, and necessarily to be kept and
defended; the heaviest pieces should be placed there, and the others in the most
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advantageous manner the ground will admit of; every time t~ey are fired the men
advance them to the same place again; so that when the guns are once pointed
right, they continue so all the time th~y remain in the same place. Our present
light pieces are wonderfully well adapted for this service, the men being able to
move them as they please with very little trouble, and the screws used to keep
them at the same elevation are much more convenient than the coins which were
used before, because they fly off every time the pieces are fired.

At first the guns are fired with balls, but when the enemy comes near, they
are then loaded with grape shot. In this case the charge should not be so much as
before because it has been found by experience, then when the charge is great,
the shots spread too much, by striking against each other, whereby many of them
do no execution, which should be avoided if possible. In my opinion, a sixth part
of the weight of the shot will be sufficient upon this occasion. But when pieces are
loaded with balls, one-fourth, or perhaps one-fifth, will be the proper charge.

It has been observed by several artillery officers, that howitzers might be used
in an engagement to very great advantage, if they were placed on the flanks, so
as to fire obliquely upon the enemy's line, or amongst their horse, when loaded
with small charges, that the shells may roll and bound along, whereby a great
disorder would ensue among them; which being perceived, if they are briskly
charged, might be the means of gaining the day. For it must be observed, that
cannon shot pass so swift through the ranks, that men are killed without seeing
the danger, which the rest look upon as an accident attending their business; but
when they perceive the shells rolling along with their fuses burning and expecting
them to burst every moment, the bravest among them will hardly have the cour-
age to wait for their coming near him.

It is to be observed, that the powder carts should be near the batteries, not
only to supply them with powder, but likewise the troops near them, when that
which they receive before the engagement is all spent; because batteries are
objects or marks of such a nature as to be known at a great distance; whereas,
when the powder is placed anywhere else, the troops do not know where to find
it if they are in want.

New Publications of the Infantry Association and of
the Quartermaster Association

THE JOURXAL has just received 9Cveral interesting pamphlets published by
the Infantry Association and the Quartermaster Association of ~Tashington,
D. C., which are of particular value to Xational Guard and Reserve Officers.

The Quartermaster Association's offering is a Training Schedule for Xational
Guard and Machine Gun Companies by Captain David P. Livingston, Iowa
Xational Guard, a graduate of the Infantrj" School, 1924. The Schedule is made
up with the view of giving the company commander a permanent, progressive
course of instruction for peace time training and under conditions which may
vary with different companies. The Training Regulations are the basis of instruc-
tion and through the courtesy of the Infantry Board it is possible to refer to
many regulations not yet printed, so that the pamphlet will remain up to date for
some time to come.

The principal advantage of this pamphlet is that it helps to sol,e the prob-
lem of the heavy turno,er in personnel of the Xational Guard Companies. Once
started, a change in commanding officers will have no effect on the training of the
companies, as the subordinate officers can carry on the training until the new
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company commander becomes acquainted with his duties. The pamphlet is the
first of four; the remaining three of which, covering the Howitzer, Rifle, and
Battalion, Regimental and Headquarters Companies,will appear in a few weeks.

The publications of the Infantry Association include six booklets of the
Officer'sNote Book series, prepared for insertion in the Kalamazoo Loose Leaf
Binder, the titles being Personal Data, Security and Information, Social Customs
of the Service, Mess Management, Morning Reports and Field Orders. The
booklets are attractive in appearance, reasonable in price and are of value in that
information on any subject is easily obtained. They shouk! be of special interest
to newly appointed officers.

Fort Screven

In accordance with a policy adopted by the War Department some time ago,
whichheld that the coast defenses of Savannah, Ga., among others, no longer were
valuable as a part of the coast-defense scheme, Fort Screven, which with the
ungarrisoned Fort Fremont constituted those defenses, is in process of abandon-
ment as a coast artillery station.

For some time the armament at the post has been in charge of a caretaker
detachment of the 121st company of coast artillery, under command of Captain
Paul S. Roper, who now has been assigned to recruiting duty at Savannah. Fort
Screven is located on the Savannah river, 18 miles southeast of that city.

It remains to be determined what shall be done with the armament. Some,
and perhaps all, of the 12-inchguns and 12-inchmortars may be removed and
placed in the reserve stock, and the remainder of the coast artillery equipment at
the post may be scrapped.

Abandonment of the post as a coast artillery station does not affect its status
as an infantry post, and Companies B, C and D of the Eighth Infantry, will
remain there for the present. Following the World War and depletion of the
personnel of the coast artillery corps, infantry organizations were sent to occupy
the barracks and quarters in coast defense stations because of the lack of per-
manent housing accommodationsat infantry stations.-lVashington Post.

Fund for Prosecution of Income Tax Case
The Editor is in receipt of the followingletter from Lieutenant ColonelH. C.

Barnes, C. A. C., Executive Assistant to thc Chief of Coast Artillery, dated
September 12th, which reads as follows:

"The enclosedcircular letter was sent out by me to individual Coast Artillery
officersand to Coast Artillery organizations last April.

"Replies began to come in almost immediately and continued to be received
until August 28th.

"It has not been practicable for me to acknowledge receipt of remittances,
but it would doubtless be of interest to Coast Artillery officersgenerally to know
the status of this fund.

"In the pro-rata distribution of the general fund which Colonel Coleman
desired to raise, the Coast Artillery Corps was allotted $665.70.

"On August 28th, the date of receipt by me of the last remittance, I had
turned over to ColonelColemana total of $708.97received by me from individual
officersand organizations of the Coast Artillery Corps.

"Will you kindly publish this letter in the JOL'RXAL for the information of
all concerned."
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Trapshooting for Army Posts

"No naturalist discoveredthe clay.bird. Like many other good things of the
earth, it was invented in America.

"For more than forty years this inanimate, mechanicallypropelled, swift and
fragile little flying target has afforded keen sport with the gun for thousands of
virile men and womenthe length and breadth of the land. Every day in the year
trapshooters with levelled guns are calling for its catapult flight from its roosting
place in gun club traphouses.

"Pull! that's the call of the shooter.
"The puller pulls.
"Out of the open traphouse, propelled by the strong trap, darts a speedy clay

target-skimming, soaring * * *
"Bang! hit or miss. The thrill of satisfaction or of disappointment is there.
"That's trapshooting, the sport that holds everybodythrough its fascination-

the sport that few sportsmen ever forsake."
The above is from The Sport of Trapshootin..q, published by the Winchester

Repeating Arms Co.
Conditionsin the army are almost ideal for this sport. On every reservation

there can be found a suitable piece of ground (it is surprising how little space is
necessary) quite near the officer's line, yet perfectly safll. Thus there is "no
necessity for a clubhouse. In the Coast Artillery, particularly, there will often
be a place on the beach with sky and sea for background-and one could wish
for none better-and soft sand to cushionthe fall of unhit birds, so that they can
be picked up and used again.

The equipment is simple and cheap. A trap" can be bought for less than
fifteen dollars, or if only three or four persons are interested, they can use hand
traps; the Winchester people describe one that can be homemadein a few min-
utes from a couple of small boards. If a fixed trap is used, the traphouse can be
made of old lumber, or even built of new stuff for about twelve or fourteen
dollars. No other permanent equipment is necessary.

Birds, ammunition,and pay of the target feeder, or trapper, will total about
seven cents a round.

The Gun Club at West Point affords a very good example of how cheaply the
sport may be indulged in the Army. Its sale equipment consists of a trap and
traphouse. A shoot is held once a week. Boys are glad to act as target feeders
for fifty cents, this sum being divided among the shooters in proportion to the
nnmber of rounds fired. The initiation fee is one dollar, and there are no dues.
The club, through the secretary, furnishes clay pigeons and ammunition,and each
member receives a monthly bill for the birds and shells he actually uses, plus his
share of the target feeders large honorarium.

Every conceivablekind and caliber of gun is used. However, the majority of
the members :firetheir regnlar hunting pieces, usually twelve bores. The experts
appear with sixteen, twenty, and even twent)'-eight gauge gnns, much to the
detriment of their scores and the joy of the novices. The ladies of the post take
a lively interest in the shoots, and generall;r there is at least one woman on the
firing line. Members often bring pistols or .22-caliber rifles and indulge in a
little firing at paper targets to keep their hand in. In fact, the gun club is a
great factor in stimulating interest in all kinds of small arms. V/here conditions
are suitable, regular pistol and small bore rifle ranges could be laid out with but
trivial effort and expense.
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On days when very few people turn out, it has been found advisable to fire
scores of ten shots instead of twenty-five. This makes the shoot last longer, at
the same time giving those present more frequent rests, and prevents the tempta-
tion of firing an extravagant number of rounds.

To vary the game and stimulate real hunting, "snipe shoots" and "grous~
shoots" are held. In the snipe shoot, the firer takes post on lin~ with the trap-
house, instead of behind it, and advances toward the house with his gun at the
ready. The trap is sprung unexpectedly before he reaches the house. When all
have fired a third of their score in this way, starting their advance from the left,
they change over to the right and fire another third, then finish up wilh the
shooter advancing from the normal firing position. In the "grouse spoot" two
men with hand traps are stationed to the right and left front of the traphouse,
sheltered by elephant iron or other protection; the shooter advances from the
regular position; suddenly a target skims oul from anyone of the three traps, and
the moment he has fired, a second from another trap is in the air; this sclwme is
obviously dt'veloped to fit the double-barreled gun.

There are many other variation~ that may be made, ami tr.ese, toge.ther with
handicap matches for inexpensive prizes, add a great deal to the enjoyment of
lhe mt'mbers. If entuprist" and discrimination are usecl by the secretary, it is
possible to effect worth-while economies. Some firms allow a discount on weapons,
ammunition, etc., purchast'd through a gun club. The Ordnance Department can
sometimes furnish ammunition at lower prices than the retailer can offer. In
some cases, the Quartermaster can secure reductions, especially on goods in
quantity.

Anyone interested in starting a gun club can secure pamphlets containing
all necessary information about layout of grounds, methods of condncting
matches, points to be considered in buying trap guns, and countless other things,
by writing to the Shooting Promotion Division, Winchester Repeating Arms Co.,
New Haven, Conn., and the corresponding division of the E. 1. Du Pont de
~ emours Co., Wilmington, Del.

The 60th Celebrates the Fourth

By CAPTAIX B. BOWERIXG, C. A. C.

Fourth of July in the States has nothing on that day in the Philippines.
Pretty nearly evelJ' organization in and near Manila, military and civic, turns
out for the big parade in Manila on the morning of the Fourth. This year was no
exception to the rule and even General Aguinaldo marched by at the head of his
army of former Filipino Insurrectos and did honor to the flag under which he
was once loath to serve.

Spectators this Fourth saw a new organization in line in the personnel of the
60th Coast Artillery (Antiaircraft). Although the Regiment had taken part in
many large division reviews at Fort \\.'illiam McKinley, this was its first appear-
ance in Manila as a unit and that it upheld the best traditions of the Corps is
evidenced by the fact that Battery "B" (gun battery) walked away with the cup,
which bears the following engraving "For the Best Appearance Presented by All
Regular MilitalJ' Forces of the "C"nitedStates, Manila, P. I., July 4-, 1924." That
there was keen competition goes without saying, as in the line of march were the
31st Infantry, 4-5th InfantlJ', 57th Infantr~', 1st Battalion, 15th Infantry, 14th
Engineers, 12th Sigual Company, and the 12th }1edical Regiment.

The 60th with 40 pieces of motor transportation in line, traveled the seven
miles from Fort ::\1cKinIey, moved at a speed of three miles per hour for a dis-
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tance of one mile during the parade, and returned to Fort McKinley without
having a motor stall.

On the night of the Fourth, the Regiment in cooperation with a Martin
Bomber from Camp Nichols, put on what was probably the most spectacular
exhibition ever seen in Manila since the day when Dewey sailed into Manila Bay.
Four 3-inch guns had been emplaced near the sea wall on the Luneta between the
Army and Navy Club and the Manila Hotel, four sections of machine guns were
ready for action at scattered points nearby and a platoon of lights was on the
alert. At about 8:30 P. M., the whirl' of a plane was heard overhead followed by
the "put-put" of a machine gun from the plane. Almost immediately the bomber
was picked up by one of the lights and was covered at once by all four of them.
The plane was at an altitude of only 200 yards and wouldn't have lasted very
long against our machine guns which opened up on him from different points. As
the pilot flew out over Manila Bay and gained elevation slightly, the battery of
3-inch guns opened up for several minutes of continuous fire. Rain started to fall
about this time and the lone aviator trailed off towards the landing field at
Nichols. During the entire time the plane was over Manila, it was held in the
beams of the searchlights. The whole maneuver showed excellent training on the
part of the personnel of the light sections for the plane came over without warn-
ing and no signals of any kind were used, although emergency signals from the
plane were provided for in case of trouble.

The 60th, being stationed on the mainland at Fort William McKinley, the
largest post in the Islands, has been afforded the very best opportunity for train-
ing, in cooperation with the Philippine Division at McKinley, and the Air Service
at Camp Nichols about three miles distant; and best of all, we have had the
opportunity to "advertise our wares" among other branches of the Service, par-
ticularly the Infantry. The result has been a better understanding of our work
and aims by fellow officers and men of the Service and the making of many new
friends, not only for the 60th, but for the Corps as a whole.

Excellent Target Practice of the 2418t Coast Artillery

Lieutenant Colonel Charles C. Burt, C. A. C., instructor of the 241st Coast
Artiller)', Massachusetts National Guard, has the following to say regarding the
firing record of the 3rd Battalion of that regiment: "This Battalion is assigned to
10 and 12-inch B. L. Rifles. We have no armament in the armory other than
complete fire control installation, using a settee as a gun for drill purposes.

"v,'e arrived at Fort H. G. Wright, N. Y., on Augnst 2nd and, after prelimi-
nary drill and snbealiber practice, had service practice on the 13th. The four
batteries completed their practice of eight shots each in one day. The first
12-inch firing by Battery M, Captain Raymond Brockelhurst commanding, was
good, registering three hits; the second 12-inch, Battery A, Captain Charles H.
Phillips commanding, came along with six hits, one which tore the canvas
covering off the target. The first IO-inch, Battery B, Captain Thomas J. Clifford
commanding, registered eight plotted hits. I thonght there was nothing more to
look forward to in the day's work, but Battery I, Captain Charles W. Borden
commanding, went to bat and turned out eight hits, one of which so completely
demolished the target that only the bridle was salvaged. The maximum range
deviation during this last practice was 27 yards.

''The remarkable thing about the practice was this: The probable error of the
gnn was assumed as 70 yards; the first shot was observed from airplane and tug
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as five yards over; the second shot demolished the target; the remammg six
shots of the series ranged from 15 yards short to 27 yards over with a maximum
of .05 deflection. During the practice the battery commander made no range
correction, and the analysis of the practice showed no compensating errors on the
part of the personnel that might account for the remarkable lack of dispersion.

"Both firings from the lO-inch battery were from the same gun and I call it
a very unusual accomplishment when a 10-inch, or any other large caliber gun,
can be coaxed into registering sixteen successive hits at ranges varyi,ng from 7500
to 5900 yards. Another interesting point is that both of the 10-inch batteries
were Federally recognized less than a year ago and neither of the battery com-
manders had ever conducted a practice a;nd only a few of the enlisted "!len had
ever taken part in one."

A New Gunners' Instruction Manual
The publication of the 1924 Edition of Gunners' Instruction for Fixed Guns

has just bee;n completed and the book may now be obtained from the Bookshop,
CoASTARTILLERYJOURNAL,at Fort Monroe. This edition has been completely
rewritten and revised and is as up-to-date as is possible in view of the constant
improvements in artillery technique. The pamphlet contains 222 pages, an
increase of 80 over the previous edition, including an entirely new section of 56
pages devoted to the instruction of candidates for expert gunners. The book is
well illustrated and is bound in heavy paper with cloth backing, making it much
more substantial than former editions.

Company commanders will be glad to learn that in spite of improvements
there will be no increase in price.

The Outstauding Lesson of the World War

The outstanding lesson of the World War was the vital importance of indus-
try in its relation to modern war. Armies have always needed food, clothing and
munitions. But there is a very close relation between the tactics and strategy of
a people, and its industry and science. The last fifty years have seen unprece-
dented advances in science and in industrial practices. With the modern methods
of mass production our factories can produce munitions in quantities far beyond
anything that was dreamed of up to the time of the Civil War. Up to the time of
the V.rorld War our military men devoted their time to the study and practice of
tactics and strategy, and our record in France shows that our military leaders
were well grounded in the basic principles of war. Our pre-war general staff
started their studies with the assumption that necessary munitions would be forth-
coming from the factories. The problems of the maneuver field were well under-
stood; but our professional soldiers were so far removed from the atmosphere of
trade and industry that they did not even realize that modern war would involve
an industrial problem which might be even more serious than the military prob-
lem. Today even the genius of a Napoleon would avail nothing unless there were
ships and railroads and motor trucks to keep a constant stream of munitions
moving from the factories to the front. The expenditure of supplies in a modern
battle is enormous, and plans for war must extend not only back to the factories,
but beyond that to the raw materials without which the factories would stop.-
lilxtract from address by Dwight P. Davis, Assistant Secretary of War.
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Coast Artillerymen and the Army Ordnance School

It is the desire of the Chief of Coast Artillery' that officers of the Coast
Artillery Corps be informed as to the nature of the Ordnance Scho'ol~loc~ted at
Watertown Arsenal, Mass., and of the fact that through the cooperation of the
Chief of Ordnance, it will be possible for a few specially selected Coast Artillery
officers to pursue this course. In order to do this a technical transfer to the
Ordnance Department must be made, but the Chiefs of Ordnance and Coast
Artillery will unite in recommending a retransfer back to the Coast Artillery
Corps of any officer who so desires, upon completion of the course. There can be
no doubt that any officer of Coast Artillery would be benefited materially for
duty with his own branch by the completion of the course at the Ordnance School.

The Chief of Coast Artillery desires the younger officers of the Corps to
WJ,derstand also that, in his opinion, such of them as have predilections and
talents for permanent transfer to the Ordnance Department should not feel any
hesitancy in applying for transfer to that department after a proper length of
service in the Coast Artillery.

The course at the Ordnance School has for its general mission the prepara-
tion of officers to design Ordnance materiel of all kinds. The course requires
two years for completion. The first year is devoted to a summer session and an
academic year at the Massachusetts I;nstitute of Technology where the work is
largely theoretical and a preparation for the practical work of the second year.
The subject matter of the course is briefly outlined below. Any officer desiring
further information can secure same by writing direct to the Chief of Coast
Artillery.

First Year-Massachusetts Institute of Technology, Summer Course, July 5
to September 27.

This includes a study of calculus including differentiation, differential prop-
erties of curves and differential equations of the first order; a study of the
fundamental principles of kinetics and statics; and work in the gas engine labora-
tory including the stripping and assembling of the different types of gasoline
engines and accessories used by the Ordnance Department.

First Year-Massachusetts Institute of Technology, Academic Year, October
6 to June 20.

This includes lectures on the fundamental principles of inorganic and
organic chemistry, stress being laid on the important principles governing the
manufacture and functioning of explosives and their component parts; a study
of the steam and mechanical equipment of a power station, including a discussion
of the physical properties of gases and of saturated vapors; a further study of

[;01]
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the principles of kinetics and statics; a study of the fundamental pri,nciples of
the mathematical theory of elasticity as applied to cases involving plane stresses
and plane strain; a study of the general principles involved in the generation,
distribution and utilization of electric power with special application to Ordnance
Service; and twenty two-hour exercises in the power laboratory with forty hours
outside work of calculations and reports, the purpose being to familiarize the
student with the method of testing various types of power equipment and the
proper method of writing a report of such tests.

Second Year-Watertown Arsenal.

The work here is practical, seventy days of the student's time being spent in
gaining familiarity with the handling of the various drills, lays, shapers, planers,
etc., with which the Arsenal is equipped. Thereafter the student is assigned in
turn to work in the Foundry, both in the casting and melting division and is ex-
pected to learn the characteristics of castings so that in designing he may use
them intelligently and in turn design them intelligently; to the Gun Forging
Department where he is assigned as helper to acquaint himself with the handling
of the presses, hammers and other equipment; to the Erection Shop where the
student takes part in the final test of at least one gun carriage; to the Smith's
Shop where instruction is received in machine forging; to the projectile and Press
Room where the actual operations on one armor-piercing and one high explosive
projectile are followed in every detail and full note taken of the process; to the
pattern shop where instruction is received in the construction of wooden pat-
terns. In addition, the student hears lectures on chemistry and metallurgy and
receives laboratory instruction that relates to the practical work of the plant.

Fire Control System for 155-mm. Guns

In the August issue of THE JOURNAL was published an article entitled "Fire
Control System for 155-mm. Guns," which had been prepared by the Coast
Artillery Board as Project No. 75. This article contained the recommendations
of the Board but did not include the action of the Chief of Coast Artillery
thereon. For the information of those especially interested, pertinent parts of
his action on this project are quoted below:

"The recommendations contained in subparagraphs (a), (c), (d), (e), (f),
(g) and (b), subject to remarks contained in paragraphs 3 and 4, below, para-
graph 65, are approved. Action will be taken by this office to make the necessary
changes in tables of basic allowances. It is not probable that final action can be
taken in reference to the recommendations contained in subparagraphs (e) and
(f), except in regard to the 3'1-mm. gun for sub caliber purposes in the next
revision of tables of basic allowances, but these tables will be revised as soon as
standard equipment has been developed and adopted.

"In reference to the recommendation to adopt the Pratt Range Board for
use with the 155-mm. gun batteries, it is desired that the Coast Artillery Board
reconsider the type of Range Correction Board for these units. It is believed
that consideration should be given to the range correction board similar to that
tested by the Coast Artillery Board as contained in Coast Artillery Board
Project No. 114. Seventy-three range correction boards required to completely
equip 155-mm. gun batteries now in the service and provided for in the first
phase of the C\iobilization Plan will have to be manufactured. The relative cost
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of the manufacture of the two types of range correction board, their portability
and their general suitability for this armament should be given ~onsideration.

"The estimated cost of manufacturing range computers, circular type, in
lots of 50 is $42.00 each. The price of the range correction board, Model 1905, is
$291.44 and the estimated cost of manufacturing these boards in lots of 50 is
$325.00 each.

"The recommendation contained in paragraph 66 is not approved as all
pertinent matter has been published, or will be published, in Training Regulations.

"The recommendations contained in paragraph 67 and 68 are approved.
"It is desired that this communication be returned for transmission to the

Militia Bureau and Chief of Ordnance."

A Suggestion for Antiaircraft Gunfire

By LIEUT. COL. D. M. F. HOYSTED, D. S. 0., R. F.
(in the Royal, EnginefJrlf Journal,)

Have you ever watched a large fire in London and noticed the wonderful
accuracy with which the firemen can guide the powerful jets so as to reach the
exact spot which they wish to strike with the water-stream?

The men in charge of the nozzles are chosen for their size and strength, in
order to be able to hold them steadily so as to elll;ure accuracy of aim. Ob-
viously they reach their target by very quick correction of aim (elevation and
direction), which they are easily able to apply because the curve of the water-
jet is continuous and they can see where it is faIling at any given instant. As
they increase the elevation, the point of impact of the jet with the target rises
to correspond, and the fireman can stop elevating when he sees that the water-
stream is washing over the object he wishes to strike.

During the war, how many times must the casual observer of an antiaircraft
artillery attack on a Boche machine in France have been struck with bewilder-
ment at the fact that it was possible for the burst of shells to maintain such an
immense error of distance from the target.

It is true that to be successful as an antiaircraft gunner is extraordinarily
difficult, and that the difficulties hardly appear till one begins to study the theory
of aircraft flight with the hope of finding some very weak point on which to
base an easier method of attack.

The airman can move instantaneously in three dimensions while traveling at
any speed up to a hundred yards a second. His height and speed are unknown,
the only obvious factor being his direction at any given instant. Even this factor
is disturbed by the knowledge that he can alter it with great rapidity. The time
of flight of the shell may be twentJ' seconds, during which period the machine
may have moved over a mile.

'I'here are some wonderfully clever iUEtruments by which the height and fuze
range may be determined quickly, but when one realizes that the machine, jf
passiug straight over the gun at 150or 200 miles an hour, may ouly be within range
for a couple of minutes while coming and another couple of minutes while going,
the trouble of the gunner's life may be more easily imagined. Besides whieh,
ouly a very small portion of the aetual target is TIIlnerable, and only the TIIl-
nerable parts count at this game in which the result of a shot is either a hit or a
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miss, .<;tnda splinter may pass through wings, tail or fuselage without recording
a counting hit.

The method of attack at present in vogue is to find the height and consequent
fuze range before the hostile machine is within fire range, if-and this one is a
very big "if"-it is a clear day, and it is spotted in good time, and there are no
other hostile distractions. A burst of five shells is fired: time taken about fifteen
seconds. As soon as the bursts can be observed, correction is made for lateral
and horizontal deflection and another five sent on their way. If the initial com-
putations are good and the gun is well handled, the second correction of de-
fleetions should give the best results obtainable. The firing record would' be
approximately as follows:-

First five rounds
Time of flight (say)
Correcting fuze settings for next burst
Observation and correction
Second burst
Time of flight (say)
Observation and correction
Correcting fuze settings for next burst
Third burst
Time of flight (say)

Total

15 seconds
lZseco,nds
5 seconds
5 seconds

15 seconds
8 seconds
5 seconds

5
15 seconds
I) seconds

90 seconds

The corrections must be judged and applied with lightning speed, as the
essence of the whole operation is time--to get in the greatest number of. carefully
aimed rounds that is possible, in the period during which the target is within
effective range. But these corrections can only be based on conditions noted ten
seconds before the shells are fired, and are ancient history by the time the shells
reach their positions of burst.

When speaking to a gunner who had a large percentage of successes com-
pared to others, the writer was told that the study of the psychology of the
enemy pilot played a large part in the estimation of his correction for deflection,
because of the great difficulty of obtaining and applying them correctly when
mechanical means were used. On one occasion, when he was firing at a German
Intelligence patrol machine, he realized that the pilot always made his turn iu
the same direction at more or less the same point. So, instead of following him
up on his line of flight as before, he laid for him at the turn and brought him
down.

The chief reason why it is necessary, at present, to fire sets of five rounds
and observe the bursts for correction of deflections, is that otherwise so much
ammunition would be used up that it would be impossible, at present, to ensure
the continuity of the supply. But this difficulty is obviously governed by relative
values, which are subject to fluctuation. A few years before the war, while the
writer was in Egypt, officers were invited to write an essay on their opinion for
an ideal infantry company. The writer's suggestion was as under:--

Riflemen (with bayonets)
Maxims and crews
Number of Companies to the Battalion

100
I)

6
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The adverse criticism made by the General Staff was to the effect that the
number of machine guns was beyond all possible requirements and that the am-
munition supply would be impossible. Yet how many machine-guns, exclusive of
Lewis guns, did the end of the Great War find afliliated to a battalion?

Even supposing that the supply of ammunition for an antiaircraft gun must
not be increased beyond the present establishment, would the gunner not have a
better chance of bringing down his target if it were possible to apply his cor-
rection in the same way as the fireman makes them when using his hose? Sup-
posing the gun were of the nature of a 3-inch automatic feed machine-gun, firing
one shell every two seconds, the number of rounds fired per minute would be
thirty. But, and it is with this "but" that the value would be noticed, the chain
of bursts would be definite and would approach the regularity of the water
stream. So that the gunner could apply his correction much more quickly and
automatically, as the corrector would be the gun-commander, who would be
independent of section officer and all instruments as soon as he found he was
near his target. There would be more chance of obtaining a hit in this way with
sixty rounds in two minutes than there would be with sixty rounds spread
irregularly over six minutes.

Of course, the comparison of the shell and the jet fails to a certain extent,
because the latter is directed at a large and solid object and its efficacy does not
depend upon the correct time of flight. But it should be quite possible to apply
correction for fuze range while the shells are held in their belt or other feed
arrangement. So that, taking an average time of flight of ten seconds, the gun-
commander and setters should be able to apply the necessary fuze correction
to say, the tenth and subsequent shells, while making sure of correct alignment
with all. The ease and certainty of the correction would be much enhanced if
every fifth projectile in the belt were a tracer shell.

There would be great difficulties in the design of an automatic gun of the
size indicated, though the construction of a 4-inch machine gun for naval use was
mooted some years ago in the United States. The maximum weight of shell
hitherto fired from a machine gun is only two pounds, while the tendency for
efficient antiaircraft work is to increase the weight even of the present shell.

Browning 37-mm. Automatic Guns

In the presence of a number of Army and :Navy Ordnance officers, Mr. John
M. Browning, the noted gun inventor, demonstrated his new 37-mm. Browning
automatic gun at Aberdeen Proving Ground, Maryland, on April 2.

The demonstration included firings of two of these guns, alike in design but,
due to difference in power (one being built for a muzzle velocity of about 1300
f.s. ~nd the other for 2000 f.s.) considerably different in length and weight.

The firings included the use of the guns with barrel in a vertical position, in
a horizontal position, elevated to 450, and depressed to 450, as well as a certain
amount of firing with the gun upside down and on its side. Both guns functioned
perfectly.

The demonstration given by Mr. Browning becomes an event of importance
when the military value of this achievement is recognized. For a great many



368 THE COAST ARTILLERY JOURXAL

rears, it has been the goal of inventors and engineers to produce a practical
lIutomatic gun firing an explosive projectile weighing not less than one pound.
In the Boer '''ar there was used the fllmous "Porn Porn," which WIiS nothing
more or less than an overgrown :'Ilaxirn mllchine gun. The "Porn Porn" received
its name from the chllracteristic sound of firing. From a militarr point of \'iew the
"Porn Porn" was not successful, br rellson of its grellt weight IInd its low velocirr,

During the "'orld 'Var the old idea of the "Porn Porn" was used again, and
several guns firing one-pound shells were Sl'en on both sides, the Germans par-
ticularlr using an lIutomlitie 37-rnrn., which WIiSsimillir in design to the German
l\llIxirn, but, of course, WIiS verr large.

All of these \'arious trpes of weapon were fed br means of a belt, to which
there were some objections in the larger calibers, The new Browning guns are
fed br clips and are capable of delivering a rate of fire of about 100 to 150 shots
per minute.

The design is distinctlr different from that of ;\1r. Browning's well-known
machine gun, although both guns are based on the same general principle, i.e.,
recoil of the barrel.

There are three militarr uses for guns of this trpe. First, for the Air
Service as an aircraft automatic gun in the armament of planes for use against
ground targets as well as other trpes of Air Service targets. Second. as an
antiaircraft weapon; a gun of the same general trpe with higher velocitr would
be most effective as an antiaircraft weapon. Third, as an Infantrr gun, as it is
possible that an automatic 37-mm. gun with lower muzzle velocitr and less size



PROFESSIONAL KOTES 369

and weight, would become a very satisfactory weapon for this extremely
important purpose.

The entrance of Mr. Browning into the field of larger caliber automatic guns
is of great interest to the Army and Navy. In the past these two branches of
the service have relied for their automatic pistols and for some of their most
effective small caliber automatic guns, such as the Browning machine gun and
the Browning automatic rifle, on the Colt's Patent Fire Arms Manufacturing
Company, with which Mr. Browning is connected. The Colt Company, as well as
Mr. Browning, are to be congratulated upon their entry into the design of larger
caliber automatic weapons and upon their initial success.

Among those present at the test were Mr .• Tohn M. Browning, the inventor;
Mr. S. M. Stone, President of the Colt's Patent Fire Arms Manufacturing
Company; Mr. F. T. Moore, works manager of the Colt's Patent Fire Arms
Manufacturing Company; Brigadier General C. L'H. Ruggles, Chief of Manu-
facture, Army Ordnance Department; Brigadier (ftneral J. W. Joyes, Chief,
Technical Staff, Army Ordnance Department; Colonel W. H. Tschappat, Com-
manding Officer, Aberdeen Proving Ground; Commander H. Delano, ~avy De-
partment; Lieutenant Commander G. L. Schuyler, Navy Department; Lieutenant
Colonel C. M. Wesson, Executive Assistant to the Chief of Manufacture, Ord-
nance Department; Major Earl McFarland, Commanding Officer, Springfield
Armory; Major Lee O. Wright, Chief, Small Arms Division, Manufacturing
Service, ArmJT Ordnance Department, and Major G. P. Wilhelm, Chief Small
Arms Division, Technical Staff, Army Ordnance Department.

A 37-mm. automatic gun has been an objective long sought by inventors and
engineers. It now seems an accomplished fact.--l'he Army Ordnance, July-
August, 1924.

Army Antiaircraft Artillery
Major General F. ''IT. Coe, Chief of Coast Artillery, has announced, in con-

nection with antiaircraft artillery, that it is planned to build a 3-inch gun,
although there has been developed a 4.7-inch gun which has not yet been subjected
to a field test. The experts are not at all certain that that is the gun desired,
while they are certain that the 3-inch gun is an effective weapon which they
expect to build. Before the construction begins, a matter of six months yet,
there may be some improvements adopted in the particular design of that type of
3-inch gun, but the caliber is fixed. It is contemplated to conduct a test of a
3-inch gun, which has certain impro,-ements with respect to carriage and which
has been developed by the Ordnance Department. The development of gun
defense against aircraft is one of the most important duties which has been
assigned to the Coast Artillery Corps. At the end of the war we had the fol-
lowing guns: 3-inch on fixed mounts, 159; 3--inch on trailer mounts, 119; 75-
millimeter guns on truck mounts, 51; a total of 3"29. The 75-millimeter that we
acquired from the French were low-muy.zle velocity and are of no use, practically,
except for training purposes. Of the 3-inch guns on fixed mounts, there are 72
now in foreign possessions and 87 in the Lnited States. Of the 3--inch trailer
mounts there are 52 in foreign possessions and 61 in the Lnited States; a total of
1540gnns in the Cnited States; that is, effective gnns in the Cnited States; and
in the foreign possessions, 124. The number of guns which will be required for
manning the regiments which are provided for in the v,'ar Department mobiliz'Ol.-
Hon plans-that is, regiments of the Regnlar Army, or the Xational Guard, and
of the Organized Reserve-is 86(}. All of the antiaircraft guns for which the
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"'ar Department presented an estimate in this year's appropriation will be sent
to Hawaii and Panama. There will be none for the general use of the army.-
Army and Navy Register.

FIG. I

Sub-Aqueous Sound Ranging

TilE .JOUR:'<AI. is indebted to Colonel R. S. Abernethy, C. A. C., for the
accompanying photographs of a 110-foot multispot binaural water station. Fig-
ures 1 and 2 show the station taken at Fort "'right and 3 while the station was
being planted in the sea bottom of Block Island Sound.
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FIG. 3
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Weighting Factors
By LIEUTEXAXT PHILIP SCHWARTZ, O. D.

An explanation of the constructing of weighting factor curves may serve to
give a definite conception of a ballistic wind.

Given a trajectory divided into five equal altitude zones:

suppose that a projectile is fired over such a path and that it is subjected to a
wind which changes value as the projectile rises. The wind in the top zone, where
the velocity of the projectile is least, acts for a longer time on the projectile than
the wind in the lower zone, where the velocity of the projectile is greatest. The
upper wind causes a correspondingly greater effect on the motion of the projectile.
Another consideration, however, reduces this difference in effect, because the air
densit). in the upper zones is less than that in the lower zones, and the wind in the
upper zone therefore has a smaller pushing effect on the projectile. Whatever
the net result of all of the factors entering into the problem, it can be seen that a
wind in zone 1 will not necessarily change the range or deflection by the same
amount as a wind of equal magnitude blowing in zone fi,'e.

Let a unit range wind of one mile per hour act on the projectile while it is
passing through zone 1; let there be no wind in the other four zones. Assume
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that as a result of this wind, the normal range is increased by two yards. Now
let the same unit wind act on the projectile while it is in zone 2; as in the previous
case let the winds in zones 1, 3, 4 and 5 be zero. Assume that as a result of the
wind in zone 2, the normal range is increased by 3 yards. Similarly, let a unit
wind in zone 3 cause 4 yards increase in range, in zone 4, 5 yards, and in zone 5,
6 yards. The net result of a unit wind blowing over the whole trajectory will
then be the sum of the partial effects, or 2+3+4+5+6, a total of 20 yards. The
weighting factors can then be obtained as follows:

Zone

1

2

3

4

5

Fraction of Effect of Fractional part Sum of weighting_.
maximum ordi- mile per hour of total effect- factors in (/,) to

nate to top wind on range weighting factor top of zone
of zone in zone, vds.

2.0_.10
.2 2.0 20- .10

.4 3.0
3.0=.15
20 .25

.6 4.0
4.0=.20
20 .45
5.0_.25.8 5.0 20- .70

1.0 6.0
~=.30

20 1.00

Total effect 20.0 Total 1.00

A plot of column (2) against column (5) is a weighting factor curve for the
particular conditions under which the original trajectory was obtained. The
figures in column (4) are the weighting factors.

To show how these factors are used, suppose the measured range winds in a
particular case are as tabulated in column (7).

(6)
Zone

1
2
3
4
5

(7)
M.P.H.

Measured wind speed

10
15
20
20
30

(8)
From Column (/,)

Weighting factors

.1

.15

.20

.25
.30

(9)

(7)X(8)

1.0
2.2
4.0
5.0
9.0

Ballistic wind 21.2

If the winds of column (7) all blow in the same direction, the ballistic range
wind is 21.2 miles per hour and the effect on range 424 yards. If the direction of
the wind varies also, which is the usual case, then in summing column (9), the
vector sum is obtained by plotting the quantities in the column to scale and laying
them off in the direction of the obserred zone wind.

The same method of construction and application to practic:>l cases holds for
ballistic cross wind, ballistic density, and ballistic temperature.

Each combination of gun, powder charge, projectile, and angle of elevation,
has its own weighting factor curve for wind, density, and temperature. However,
it is not practicable for meteorological stations to supply exact ballistic values for
ever,r caliber, velocity, and elevation. One mean weighting factor curve for all
guns for each of the quantities, wind, densit,r and temperature, is now being llSed

by batteries at posts and in the field.



BOOK REVIEWS

Sea Power in Ancient History. By Arthur MacC. Shepard. LittIj;l, Brown &
Co., Boston. 1924. 6"x 9". 256 pp. Illustrated. Price, $5.00.

To the student, this addition to the literature on Sea Power should prove of
considerable interest. Containing many references to Admiral Mahan's famous
work, this volume covers the period of classic Greece and Rome and may well
take its place among the many other works on this general subject. It is well
written, readily readable and has been well put up by the publishers. A com-
prehensive bibliography provides the reader with sources and references.

An extensive introduction deals with the war;;hips, personnel and naval
tactics of those early days. From this the author proceeds with his exposition
of the naval affairs of ancient Greece and the consequent expansion and develop-
ment followed by the decline both in sea power and national importance. His
discussion of Roman naval activity brings forth the Roman ability of rapid con-
struction of enormous squadrons, of the quick assembly and training of per-
sonnel and of the generally successful conduct of operations, in spite of an innate
dislike of the sea. By adapting a type of land fighting to naval warfare and
using the best of captured ships for patterns, the Romans made up for much of
their lack of proper preparation. The "Conclusion" is a good recapitulation of
the preceding chapters while several extracts from the early writers form inter-
esting appendices.

As Admiral Moffett states in his Foreword, "Mr. Shepard's book abounds in
proofs of the fact that sea power since the early days has always affected the
welfare of maritime nations."

The Coming of Jlan. By John M. Tyler. Marshall Jones Company, Boston.
1923. 6¥:/'x 9Y2". 142 pp. Price, $2.00.

This is the sixth volume in the series written by Amherst men known as
"The Amherst Books," and embodies the mature conclusions of a distinguished
biologist.

The first chapter starting with "The Coming of Life" leads the reader
through many interesting passages of time, tracing this life through its different
phases embodied in chapters on "The Coming of a Backbone," ''The Rise of Land
Life," "The Coming of Savage Man," ''The Dawn of Civilization," ''The Rise of
Personalit;y," "The Logic of Evolution," "Nature and Man," "Man and Environ-
ment," "Survival of the Fittest," and "Perfect Health." Each chapter abounds
with food for th~iIint.

It is obvious that it is impossible to compress the whole biological history of
animal and human life into one book. nor does the author attempt to do this.
It is an introduction to a great subject-an outline devoid of all shading, and it
is for this reason that it will appeal both to the student and layman; to one it
should prove a most refreshing review, to the other it will lead to an acquaintance
with a subject that is of absorbing interest.
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Accepted and Established Doctrines of the
Coast Artillery

A LETTER FROM LIEUTENANT COLONEL H. C. BARNES,

EXEC"GTIVE ASSISTAKT TO THE CHIEF OF COAST ARTILLERY

September 30, 1924.
To the Editor,
Coast Artillery Journal,
Fort Monroe, Va.

Dear Sir:

I have just read Major E. J. Cullen's article in the September
Journal entitled "The Function of Coast Fortifications in the Posi-
tive System of Coast Defense."

Major Cullen's article is an interesting exposition of the role of
coast fortifications, and I am entirely in accord with his views on
that question.

He writes, however, of eliminating the "present vague and con-
flicting ideas caused by our use of ambiguous terms and confusing
terminology."

I do not know just what terms and terminology he refers to,
but without doubt, if we are using such terms and terminology, we
should stop such practice at once, and I am sure that the Chief of
Coast Artillery would welcome definite suggestions to that end. For
some time past, in the preparation of Coast Artillery Training
Regulations, we have been making changes in the terms and termi-
nology heretofore used in our texts so as to conform as far as pos-
sible to those adopted by other branches of the service. There are
certain terms, however, which apply solely to Coast Artillery units
and activitieo'>and, in the absence of any constructive suggestions
for improvement, the use of these terms must be continued.

The principal reason which impels me to. write this letter,
though, is to correct the erroneous impression which :l\.fajor Cullen's
article must have created regarding the conflict which he assumes to
exist between our Coast Artillery tactical doctrine and the tactical
doctrine of the Army.
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I am not aware of any accepted and established doctrine of the
Coast Artillery Corps, tactical or otherwise, which does not conform
to accepted and established Army doctrine.

Major Cullen apparently bases his statements regarding such
a conflict upon the "oft-repeated reference to the independent
mission of coast fortifications and the independent command of
Coast Artillery commanders."

Surely there is no Coast Artilleryman who, by any flight of the
imagination, has assumed that our harbor defenses, (or coast fortifi-
cations, if you choose to so designate them), constitute, of them-
selves, a complete defense of our coast. The Positive System of
Coast Defense sets forth very clearly the War Department doctrine
in this respect, and I have never yet heard a Coast Artilleryman
offer the slightest criticism, or dissent in any particular from the
provisions of that pamphlet which refer to the role of the harbor
defenses.

The War Department does announce in Training Regulations
10-5, that the Coast Artillery Corps "has the independent role of
keeping the area within reach of its guns clear of hostile vessels and
of preventing a run by." Surely this is correct. No other combat
arm, except the Air Service, can assist in the execution of this
mission, and, in spite of the many claims advanced by the propon-
ents of abolishing coast fortifications and depending entirely upon
the Air Service for our defense against hostile navies, I maintain
that, in the present state of development of our defensive means,
this role is still the mission of the Coast Artillery Corps-assisted
so far as possible by the Air Service.

The Coast Artillery Corps does not understand from this,
however, that the harbor defenses constitute an independent com-
mand, exempt from any tactical control.

Major Cullen writes that "this (the development of the tactical
doctrine governing the use of coast fortifications and their mission
in any system of coast defense) is a matter of vital importance, not
only to the Coast Artillery Corps, but to the entire army, and
demands immediate action," and that ". • • it • • • requires inten-
sive study that will lead to the development of concrete ideas as to
the fundamental tactical principles involved."

Here again l\Iajor Cullen apparently makes an erroneous
assumption-that these matters have not been studied intensively.
As a matter of fact, they have been made the subject of very con-
siderable study which has resulted in the formation of very concrete
ideas on this subject, and these ideas have been presented by the
Chief of Coast Artillery to the TITar Department for approval.
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I might say that the recommendations made in regard to this
question contemplate removal of harbor defenses from the command
of Coast Artillery District commanders upon the establishment of
sectors and sub-sectors as contemplated in the Positive System of
Coast Defense. The well established principles concerning com-
mand require that they (the harbor defenses) be placed under con-
trol of sector and sub-sector commanders just as are all other means
of defense included in these areas. This should in no way interfere
with the execution of the independent role assigned by the War'
Department to the harbor defenses. Furthermore, in the execution
of that independent role, the Coast Defense Commander is the senior
commander who can exercise any tactical function. This makes
unnecessary the continuance beyond that time of the exercise ~f any
function of command over these activities by the Coast .Artillery ,
District Commander.

The vague and conflicting ideas, referred to by Major Cullen,
if they do exist, should be eradicated, and I might say in this con-
nection that the recommendations made by the Chief of Coast
Artillery, above referred to, were, at the time they were made, com-
municated to the Commandant, Coast Artillery School, for the
information of Coast Artillerymen. If and when they receive the
approval of the War Department, they will be published in proper
form, of course; will then partake of the nature of accepted doc-
trine, and will be available for study and reference by all concerned.

If Major Cullen, in referring to the vague and conflicting ideas
on this subject, means that officers of other branches entertain such
ideas, the correction must be applied to the teachings ,at the Com-
mand and General Staff School.

The Chief of Coast Artillery recognizes that the time devoted
at Leavenworth to this subject is insufficient and that the methods
of presenting the subject to the students are not the best that could
be employed. He hopes to bring about a correction of these condi-
tions through the medium of the Educational Advisory Board
recently constituted by an amendment to A. R. 350-110.

I request that this letter be published in the Coast Artillery
Journal to the end that all concerned may be assured that accepted
and established Coast Artillery doctrines accord in all respects with
accepted and established army doctrines.

H. C. BARXES

Lieut. Colonel, C. A. C., Exec-
utive Assistant to the Chief
of Coast Artillery.


