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Providing for the Common Defense

MEETING AN OBLIGATION

THE Constitution of the United States gives as one of the reasons
for the formation of our Government the providing for the com-

mon defense. Provision for the common defense cannot be accom-
plished in this day and age merely by accepting the doctrine as a
good one, and then waiting for some one to attack us before we
gather our hosts and the material for defending ourselves. Prep-
aration for war in time of peace is necessai-y. President Coolidge
so aptly advised in a recent important address that national defense
requires more than merely talking about it, it requires that some-
thing be done about it.

The people of the United States, having decided that provis-
ion for national defense is a wise and sane proposition, leave to their
representatives in Congress the extent to which their will shall be
carried out. Congress appropriates the money wherewith we can
maintain the necessary personnel and materials to safeguard our
great, wealthy and prosperous nation.

There are many people in this country who do not desire any
form of national insurance for guaranteeing the preservation of the
liberties, rights and priyileges which we now enjoy. It is seemingly
preposterous, yet these peace-at-any-price, ultra-pacifistic sentimen-
talists, and the anarchistic and irresponsible elements are organized
into societies for the purpose of spreading damnable doctrines to
undermine our Government and to leave us unprepared to defend
-ourselves;

A large number of people propose that war be abolished. On
the basis of their hope, forlorn as it is, they are willing to risk
America's security by eliminating our armed forces. They are a
set of harebrained theorists who are dangerous to the nation. The
history of mankind, the gener-alIy"unsettled condition in the wodd to-
day, and the existence of major wars on several continents at the pres-
ent time all should be convincing of the impracticability of that idea.
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Then there are a great number of people who see no reason for
preparation until war becomes imminent. To them, military and
naval establishments are too heavy a burden to bear in time of peace.
They are the people who wish that war organization and materiel
may be improvised hurriedly when it is needed. They favor cutting
and reducing the Army and the Navy whenever some politician ad-
vocates it, with a selfish attitude that someone else in the future
should bear their share of the expense.

The keenest people in this country for the avoidance of war
are those who know war, who study its causes and effects and who
have experienced its horrors and blighting influence. These are the
people ~ho realize the needs of preparation in time of peace; these
are the people who know that military forces with proper equipment,
capable of combatting a foe of modern times, do not spring forth
without careful planning and training.

MATERIAL NEEDS FOR DEFEXSE

.A material form of insurance against loss of life, liberty and
our national existence is essential. In the National Defense Act of
1920 we have the plan for It structure which, if followed through,
will afford adequate protection against any storm which may
threaten the nation. The mere fact that the structure exist&will do
more to insure peace than can any substitute that has yet been off-
ered from any source. This Act represents the combination of the
best thought in Congress and the widest experience in the Viorld
'Val'. It was a joint task. It has been tested from every angle. It
has successfully resisted every attack upon its soundness of principle.

In the National Defense Act there is provision for an Army of
the "Cnited States, which is made up of three components: the Regu-
lar Army, the National Guard and the Organized Reserves. Roughly
these components are in the proportion of 1, 2 and 3 in numbers
illustrating at once the dependence which is placed upon the citizen
elements. It is truly an army of the people.

The National Defense Act is a beautiful plan, but it requires
money to execute it. Congress, as we know, is harrassed from every
side for more appropriations for this, that and the other activity.
Every executive branch of the Government fights for its own needs
and naturally believes them the most urgent of the moment. Politi-
cal exigencies cannot be ignored. And so we find the Army of the
rnited States holding its breath and wondering what itsTate will be.

A rather curious situation exists as to appropriations for the
support of the Federal Departments which must be kept in mind.
Under our budget system, each department in the preparation of its
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estimates each year for the coming fiscal year is given a limiting
figure by the hudget officer, representing the President, beyond
which it cannot go. Regardless of the actual needs, the estimates
must be cut and adjusted to meet this figure. These estimates are
then presented to Congress in accordance with approved procedure
and Congress can and does fall back upon the true statement and
argument, "'Ve gave you what you asked for."

THE REGl:LAR ARMY

In order to fulfill its missions to the country, the Regular Anny
must not only have its various functioning parts organized system-
atically, economically and in correla,tion, by,t, in addition, it must be
provided 'with financia.l means in sufficient quantity to enable these
parts to operate efficiently along their respective lines of activity.
Otherwise, the entire Ar'my structure is doomed to failure, so far as
it is concerned in malcing effective the only 'military policy the Gov-
ernment has ever had.

Based on the appropriations by Congress for the past few
years, the Regular Army has been reduced in numbers in both officers
and enlisted men; its organization and distribution have undergone
cpnsiderable modification in order to enable it still to perform, in a
restricted manner, the duties imposed by Congress and custom.

These duties may be stated, briefly, as follows:
1. To provide adequate personnel for the development and

training of the National Guard and the Organized Reserves, and for
furnishing a trained stiffening component for the organization of
higher units for battle service, as well as to furnish the instructors
for the Reserve Officers' Training Corps and the Civilian Military
Training Camps.

2. To provide the necessary personnel for the overhead of the
Army of the rnited States, wherein the duties are necessarily of a
continuing nature.

3. To provide an adequate, organized, balanced and effective
domestic force, which shall be available for emergencies within the
continental limits of the rnited States, or elsewhere, and which
will serve as model for the organization, discipline and training for
the Xational Guard and the Organized Reserves.

4. To provide adequate peace garrisons for the coast defenses
within the continental limits of the rnited States.

5. To provide adequate garrisons in peace and war for our
overseas possessIOns.

The peace strength of the Regnlar Army, as fixed by the Nat-
ional Defense Act, as amended and approved June 4, 1920, for per-
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forming the above missions was limited to 280,000 enlisted men, in-
cluding Philippine Scouts. The Regular Army has been reduced
from time to time by subsequent acts until it stands now at about
115,000 enlisted men, exclusive of Philippine Scouts. The effect of
this succession of reductions has been to check materially the prog-
ress of Army reconstruction following the World War, and its ap-
plication to its new functions in connection with the development of
the National Guard and the Organized Reserves.

Repeated and careful studies by officers of the Army best quali-
fied by experience and training to answer this question have shown
that the present strength is inadequate, that in its attempt to fulfill
its assigned missions with insufficient personnel, the Regular Army
is slowly but unquestionably being wrecked.

In the gradual reductions of the Regular Army to its present
size of 115,000, the following changes have been forced upon it:

1. Many units from practically every branch of the Army have
been made inactive, that is, they have been cancelled from the
active units.

2. The Regular Army personnel necessary for the development
and training of the National Guard and Organized Reserves has
been reduced to such an extent as seriously to jeopardize their value
as ready and effective components in our military policy.

3. The overseas garrisons have been reduced to one-half the
numbers believed necessary for their proper protection.

4. The activities as well as the output of our excellent military
school system have been materially reduced.

In the entire United States Army there is now but one place
where a combat element may be seen at normal fighting strength,
and that is at Fort Benning, Georgia, where there is stationed for
demonstration purposes in connection with the Infantry School a
war-strength Infantry regiment, and that is even depleted by 4 of its
12 companies.

It is only here that the officers and noncommissioned officers
who are fortunate enough to be asigned to duty-as students from the
Regular Army, the National Guard and the Organized Reserves,
are privileged to see and train with companies and battalions of In-
fantry of the size and composition they would handle in time of war.

INEFFECTIVEXESS FOR COMBAT SERVICE

One of the most important elements of the mobile forces of the
national defense plan, the Air Service, is now in that critical stage
of development in our country, when failure to progress will ser-
iously, if not decisively, imperil the safety of the country.
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In compa:risonwith foreign nations, it is manifest that our Air
Service, which has been reduced to 8,750 enlisted, has been placed
under serioushandicaps by the lack of personnel. It has beenneces-
sary to reduce the Air Service to a dangerously low point in the
overseas possessions, to eliminate all Air Service units operating
with the coast defenses to provide air observation for the Coast
Artillery; to reduce the tactical combat units to only one of each
kind, viz., one pursuit group, one bombardment group, one attack
group; to curtail materially the personnel at all Air Serviceschools;
and to cut the observation squadrons assigned to work with In-
fantry divisions to 55 per cent of active service requirements.

By the most economical distribution possible we have been
forced, in the face of strenuous and persistent opposition on the
part of the people locally, to reduce many of our coast defensesta-
tions to small caretaking detachments, relying on organized units of
Coast Artillery National Guard to man the batteries in case of war.

To be effective,the Regular Army must be properly organized
and must comprise all of the arms, including air service, and other
special troops, necessary to constitute an efficient and balanced
fighting force. To be quickly available for domestic use, this force
must be suitably distributed to cover the three million square miles
of the United States. Successivereductions in appropriations have
forced reductions both in the numbers of important combat units,
and in the strength of the remaining units to an extent that has re-
sulted not only in an imperfectly balanced fighting force, but one
beloweffectivestrength for any combat purpose.

TRAIXING DlJ"TIES OF REGULAR ARMY

The present restricted enlisted strength of the Regular Army
not only prevents the organization of an effectivecombat force, but
precludes the possibility of providing active units in sufficientpeace
strength to insure the complete practical training of the commis-
sioned personnel.

It is generally recognized that the primary function of the
Regular Army, as definedin the Act of June 4, 1920, is to lead in
the developmentand training of the National Guard and Organized
Reserves. Accordingly, it is all the more essential that the Regular
Army endeavorto employits organizations so that a sufficientnum-
ber of units of all arms will be available to furnish an opportunity
for the commissionedpersonnel to acquire the practical training
with troops that will make it an expert personnel. Otherwise the



524 THE COAST ARTILLERY JOURXAL

time would soon come when Regular officers will be only partly
trained, and in consequence unacceptable as instructors and advisers
for the civilian components.

~ow what is wanted for the Regular Army? The 'iVaI' Depart-
ment has asked repeatedly for a force of 13,000 officers and 150,000
enlisted men, and in addition the officers and men necessary for the
increase of the Air Service. vVith this force--very small as com-
pared to the armies of other great powers-the Regular Army will
be enabled to furnish the necessary protection for the Panama
Canal, Hawaii, Philippine Islands and other foreign possessions, to
maintain three complete Infantry divisions and one complete Cav-
alry division within the continental limits of the LTnited States, to
provide sufficient personnel for the proper training and administra-
tion of the citizen components, and to be able to give a reasonable
protection of our coast line.

THE ~ATIOXAL GUARD

The National Guard, too, has been having its troubles because
of lack of appropriations. According to the program specified by
Congress in the National Defense Act the strength of the National
Guard should now be over 400,000. It is less than half of that,
about 177,000.

Official requests have been made for a gradual increase of the
~ational Guard, extending over a period of several years, for an
ultimate objective of 250,000 men, but little heed was taken of them.

Reduced appropriations prevented the Federal recognition of
many newly organized units, which meant that not only was the de-
velopment of the National Guard stopped, but in addition a portion
of the work already accomplished was undone.

The program for the Xational Guard consists of individual
training during the armory period, supplemented with target prac-
tice where local facilities exist, in preparation for the field training
period of fifteen days, during which target practice is to be com-
pleted and tactical problems for small units conducted. Reduced
appropriations forced the National Guard to reduce its activities
of training and hindered its development so that it will be handicap-
ped when called upon to take its assigned place in the line of defense
at the outbreak of war.

THE ORGAXIZED RESERVES

The Organized Reserves consist of the Officers' Reserve Corps
and the Enlisted Reserve Corps. The Reserve officers are our main
dependence for building an army for a major effort in an emergency.
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The requirement of Reserve officers totals approximately
150,000. There are now on the rolls about 91,000. This means noth-
ing, though, unless these officers can be given some small amount of
training to keep them in touch with their military duties. It has
been conservatively estimated that the strength of the o. R. C. in
peace time can be stabilized at 75,000 if the means of training and
maintaining their interest can be provided. For the past two years
the appropriations permitted of giving fifteen days' training to
about 15,000 annually, but to keep the interest of these Reserve
officers at least one-third of the total number should be afforded
training annually, either in camps in summer, with Regular Army
units during the year or in our service schools. If the funds were
made available for payment of salaries, mileage and incidental ex-
penses, with present facilities a larger number could be given this
short training course annually.

As to the enlisted reservists, these will also naturally require
some training. This feature is not yet developed, however. The en-
listed reservists now number but 3,500. Eventually this force should
reach 100,000. Its cost of maintenance will be nominal; its value
to the country will be incalculable.

Appropriations adequate for training a lesser number of the
Organized Reserves than provided for this year will not only arrest
development but will imperil the entire Reserve project. As the
officers with \Vorld \Var experience become nonavailable for actual
service in an emergency by reason of physical defects, increased
age or casualties, it becomes more necessary that provision for
training of personnel be made. \Vithin fiveyears the casualties among
\Vorld \Var veterans will make a serious impress on the character
of the Reserve officer personnel, and therefore it is important that
gradual progress should be made toward the objective. An appear-
ance of nonsupport by the government, as evidenced by inadequate
appropriations naturally brings discouragement to the Reserve
personnel, which at the present time represents the flower of our
manhood.

\Vhat is desired and needed for the Officers' Reserve Corps are
sufficient funds to permit training for fifteen days each year, one-
third of the officers therein; and for the Enlisted Reserve Corps,
funds to permit the gradual development of this body to a force of
100,000 members.

THE R. O. T. C. AND THE C. 1-1. T. C.

As part of the Xational Defense project there is injected a
method of replacing in the Organized Reserve those officers who
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leave that body by deaths, resignations, and retirements. The plan
is to train young men for these positions in the various schools of
the country by imparting military instruction at the same time that
they are acquiring their academic education. These bodies in the
various so-called military schools constitute the Reserve Officers'
Training Corps.

The government assists materially in this training process by
making provision for equipment, clothing, and also pay for such
boys while in the annual summer camps and by furnishing officers
and noncommissioned officers of the Regular Army for duty as in-
structors. A graduate receives a Reserve commission and is nor-
mally assigned to a Reserve unit in his own locality. He becomes a
part of the Army of the United States.

Lack of funds has prohibited the full development of this plan.
Many schools are asking for' this assistance and it cannot be given.
Yet the life and effectiveness of our entire reserve system and citizen
army depends on the R. O. T. C.

The present annual output is about 4,000 officers. Conserv-
atively, 6,000 are needed to meet the yearly requirements.

The Civilian Military Training Camps have become a part of
our military system. At these camps is imparted military instruc-
tion to the young men of the country who are not so fortunate as to
receive this instruction while attending schools or colleges. These
camps are extremely popular. They furnish a means for voluntary
training in lieu of a system of universal training.

In another sense this plan involves physic:al betterment of the
youth of our country. The experience of the World 'iVar proved to
us that our population included a surprisingly great percentage of
physical defectives. Many of these defectives were cases that could
easily have been prevented or cured by a systematic plan for physi-
cal exercise and development. The present plan contemplates giv-
ing training to as many young men as possible and it is believed that
their physical improvement will prove a great gain not only through
the direct results, but indirectly as providing a stimulus to the gen-
eral undertaking of physical training. The advantage to our popu-
lation would alone seem to justify the expense of military training
for young men.

In the summer of 1924 over 33,000, and in 1925, 35,000 young
men at an average age of nineteen years, attended .the camps. The
number was limited only by the available appropriations. Applica-
tions for the camps the past summer reached over 50,000.

It is essential that this activity be allowed to take its natural
growth until it reaches between 50,000 and 100,000 to be trained



PROVIDING FOR THE COMMON DEFENSE 527

each summer. These camps are now and should be perpetuated as a
national institution of great value. They are the greatest schools
in the country for the development of good citizenship and the
manly virtues.

As A BUSINESS PROPOSITION

In one sense this national defense plan is purely a business
propositiun. It is a national insurance policy in which by the judic-
ious annual expenditure of a comparatively small sum the nation is
guaranteed protection not only against heavy financial losses to
itself and personal injuries and disabilities to its nationals, but it
goes further and guarantees protection against death itself to thous-
ands who otherwise would be called upon to make the supreme sac-
rifice. It is very cheap insurance. It carries an extreml;ly low
premium for the risks covered.

There is a point in all business enterprises below which main-
tenance personnel and maintenance costs can not fall without in-
jury to the safety of the enterprise, a point which marks the divid-
ing line between success and failure. Our experience of the past
year indicates clearly that we have reached that point in our
national defense enterprise. Twelve thousand commissioned officers
of the Regular Army are not sufficient to perform the duties with
which they are charged by law and custom. One hundred and
twenty-five thousand enlisted men are not sufficient to fulfill the
missions assigned the Regular Army.

The status of the components of the Army of the United
States as to size, distribution and activities should, under no cir-
cumstances, be permitted to fall below the present level. More
than that, the financial situation of the government makes it reas-
onable that we should revert to a steady and uniform plan of de-
velopment of the defense project as contained in the National
Defense Act.

Itwould, on the face of it, seem to be a wise measure of economy
to spend a little more to get an adequate result rather than rest
content with a result which is now shown to be clearly inadequate.

Satisfactory progress has generally been made in putting into
effect the plans for developing the Xational Guard, and Organized
Reserves, and for fostering the R. O. T. C. and C. M. T. C.; but
it must be appreciated that the success of this policy is dependent
upon the attitude of the public and the support that will be afford-
ed by Congress. The untiring efforts of the limited number of offi-
cers of the Regular Army alone engaged in this work will not be
sufficient to insure success. The 'Vorld 'Var veterans who are now
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contributing the greatest influence will, in time, disappear and un-
less the public be brought to realize that military service is one
of the obligations of citizenship, and that military organization
and training, prior to the call to arms, are essential to national
defense, we shall not succeed with the organization adopted.

The effects of the continually reduced appropriations upon
the combat branches of the Army, based upon the experience of
the past four yeal'S, threatens to wreck the entire scheme of nat-
ional defense. Every enforced curtailment made in the plans for
the development of the Army of the United States tends to tear
down what has already been carefully built up at great expense
of time and money and seriously imperils the whole structure of
national defense upon which the Nation must depend for its con-
tinued existence.

One of our first duties is military training.
The opportunity hereafter for the youth of the
nation to receive instruction in the science of
national defense sho,uld be universal. The great
problem which our present experience has brougbt
is the development of man power.-President Ooo~
idge, at Boston, November 2,1918.



Antiaircraft Firing
By 1ST LIEUT. C. E. BRAND, 11th C. A.

First Prize Target Practice Essay Competition

THIS target practice was of particular interest in that it,was
approached without that intuitive guidance which has appar-

ently attended much of our antiaircraft development, but simply
in the light of another artillery problem. The guns being fixed
mounts and the officers coast artillerymen, the concrete foundation
was accepted and built upon without a qualm.

The mission adopted was to train the battery to fire upon
aerial targets with the same relative accuracy and rapidity that
characterized our service of coast artillery proper.

We were equipped with the 3-inch antiaircraft gun, model of
1917, on the fixed mount. The range instruments included the
standard altimeters, the antiaircraft telescope (wind computer),
and the R. A. Corrector.

In the early stages of training it was observed that there were
certain rather essential requisites not explicitly covered by the
training pamphlets available. The range section needed, in the
first place, a target to track in drill. The gun sections shared this
need. The gun sections-also needed fuses to cut in drill, the process
of simulating the fuse cutting with a smooth pointed drill cart-
ridge being painfully unlike the actual process of cutting a fuse.

~~This latter problem was attacked by having the ordnance
machinist unload some service fuses and fit them on the points of
the drill cartridges. These fuses could actually be cut to any de-
sired setting. There was next discovered the utter futility of at-
tempting to cut fuses for antiaircraft fire with the hand fuse set-
ters with which the batter}' was equipped on account of the pro-
hibitive amount of time required for one man to set the fuse setter
and then cut the fuse for each shot. This was corrected by pro-
curing bracket fuse setters, the hand fuse setters being tempor-
arily mounted as such until the latter arrived. Fuse cutting and
loading drill now went forward smoothly for about one day when

[529]
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it was further discovered that the service fuses, which had been
designed to be cut once or perhaps twice, would not stand the wear
and tear of being cut repeatedly for hours of drill, the lugs be-
coming so badly bent and deformed after the first few hours that
the fuses could not be properly cut. The ordnance machinist cor-
nected this by equipping the drill fuses with larger (thicker),
tougher lugs which would stand the stress of repeated use. There-
after the fuse was always lj.ctually and accurately cut in drill, the
setting being checked after each round had been unloaded.

Targets were provided for gun and range sections by con-
structing miniature aerial ranges. Some high trees and telephone
poles in the vicinity of the battery supplied the chief requisites for
these ranges, wires being strung from one to another of these, and
the miniature targets, constructed to a scale relative to the dis-
tances used, made to ride on these wires on small pulleys, propelled
by a stout cord passing over other pulleys at the ends of its course
and wound on a windlass at the end from which operated. The diffi-
culty encountered in the operation of these ranges was the matter
of causing the target to move at a uniform speed. This was solved
by using a windlass with a very small drum and a quite long handle.
The operator could then by counting the quarter-turns of his han-
dle at a slow monotonous rate move the target at a rate which would
give fairly constant or constantly increasing or decreasing readings
on the goniometers of the R. A. Corrector-approximately the usual
fluctuations in the angular speed of a plane in flight.

The altimeters were set up at such a distance apart as to give
convenient readings for drill--the correct distance relative to the
scale of reduction of the entire range, as a fact. That is, if the
actual altitude of the miniature target varied from 20 to 30 feet
and it was desired to have this represent altitudes of from 2000 to
3000 yards it was necessary to set the baseline length on the B'
altimeter the actual baseline length in feet. (i. e. scale of reduction
= 1 foot/IOO yards). If it were desired that this same target rep-
resent altitudes of from 4000 to 6000 yards, the baseline length
was set in half feet (i. e., scale of reduction = V2 foot/IOO yards),
and so on. The tracking of these targets provided drill in all essen-
tial respects identical with the tracking of an actual airplane. This
drill had the advantage that the targets were always available and
flew at whatever speed or variations in speed that might be desired.

At times gun drill was held for the benefit of the gun pointers
and the traversing and elevating details in which a small bullseye
target was suspended in place of the miniature airplane and actual
firing conduded upon it with subcaliber ammunition (.30 caliber).
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This proved to be of very great value in causing these numbers to
acquire real facility in the operation of the guns.

Real he-men of around 200 pounds avoirdupois were selected
as loaders; for this is a real man's job. This procedure had the dis-
advantage of being rather hard on the rims of the drill cartridges,
but it gave the drill a snap like a whip and the sections an unbounded
confidence in their ability to manipulate the guns.

'While snap and precision characterized the gun section drill,
smoothness and regularity were worked for in the range section. A
sense of rhythm was developed in the fuse range reader in order that
it might be imparted to the firing of the guns at the regular 4-second
intervals, in this manner insuring that the same dead time was real-
ized, as allowed for, on every shot. Since the goniometers click half-
seconds this was readily done by requiring the fuse range reader to
count to himself six clicks and send out his reading on the seventh
and eighth clicks, thus (one, two, three, four, five, six)-six-thre'e;
(one, two, three, four, five, six)-seven-flat; (one, two, three, four,
five, six)-seven-one; etc., the italicised numbers (which are the
only ones he calls aloud) in each case being a fuse range in seconds
and fifths (63/5; 7; 71/5; etc).

The smoothness and smartness of the drill were soon all that
could be reasonably desired. It is really remarkable how quickly
an antiaircraft battery may become trained to a creditably high
state of proficiency. And the miniature range facilities of this bat-
tery, both for tracking and for subcaliber firing, and the actual fuse
cutting practiced in daily- drill added a great amount to the cer-
tainty of the state of training reached as well as to the speed and
facility with which the training was acquired.

But the question now arose: how about the accuracy? That
question is easily and positively answered in the Coast Artillery
proper-Records! The same answer was naturally suggested in this
case. "But -- blankety blank!", says someone, "Records are
just what we want to get away from-and do some shooting I"

Bravely said! And after the shooting we might exclaim "So
much fun 1 So much powder burned up !!-not to mention the noise 1"
Do we mean to imply that records are a hindrance?-a special kind
of handicap which regulations have seen fit to impose upon us? Xo
one who has ever trained a coast artillery battery to do really accu-
rate work has any doubt whatever that it is through the records
which form the basis of the daily analysis of drill that real accuracy
is acquired-though the elimination of errors. And the records
which a man keeps have the steadying effect of a flywheel on his
functioning as a part of the battery machine.
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It will not appear surprising, then, that a complete set of rec-
ords was devised for this battery; to cover everything, so that the
whole drill might later be checked through in detail, and to cause
no delay whatever in the transmission and use of the firing data
computed. For example, the B" altimeter reader simply recorded
each angle which he called off, as he called it. The B' altimeter was
furnished an extra recorder who recorded the angle repeated by the
B' reader to the BI! reader, the corresponding altitude which the B'
reader called off, and the angle indicated on the B' plate at the in-
stant the altitude was read. It was then possible, in analyzing the
drill, to check the angle called off by B' against the angle recorded
by BI! as having been read by him; to set the B' plate at an angle at
which it had been set when the altitude was read, and then by care-
fully setting the pointer on the curve indicating the BN angle, to
check that altitude read upon the altitude scale. This was done im-
mediately after the drill after verifying but not changing in any way
the orientation of the B' plate, including the base line setting. This
analysis showed exactly the degree of accuracy which had been real-
ized in the work of the altimeter sections in computing the altitude ..
Even the pointing of the observers' telescopes could be checked for
consistency on the course of the miniature target by drawing it
again along its course and pointing the telescopes carefully upon i~
at different positions.

The same thoroughness of check of the work of the R. A. Cor-
rector was possible through the use of two extra recorders: one for
the fuse ranges read and the altitudes set, the other for the settings
of the dead time and complementary term cylinders and the correc-
tion settings on the goniometers. All other data on the R. A. Cor-
rector could be recorded by its regular operators without interfering
with their duties. The necessary records will be obvious to anyone
familiar with this instrument, and 'willnot be gone over in detail here.

Three recorders were required for each gun to check the data
set on the gun and the fuse setter. A check sheet was drawn up
containing all the data and upon which, at any time later, the indi-
vidual records might be checked from one to another to show errors
in transmission and net errors.

In the matter of synchronizing the several records there was
necessarily some difference from the standard artillery usage be-
cause of the lack of T. 1. bells. Fuse ranges were read regulal'ly
every four seconds. But other data were read only so often as there
were changes, or at quite irregular intervals. The plan adopted was
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to synchronize records by making a check mark, in a convenient
column provided upon each record form, for each volley fired. By
this means it was an easy matter to fit the records together.

In this connection it will be noted that volleys are not planned
as such, but simply work out that way just as the bows of a sym-
phony orchestra move in unison-i. e., through each being so metic-
ulously correct. In order t.hat a uniform dead time be observed it is
necessary for the fuse t.o be cut and the gun fired immediat.ely after
each fuse range has been called off. The reading of t.he fuse range
is then the "Ready,-Go!" signal for each gun to begin cutting fuse,
loading, and firing. The process will be finished by well drilled sec-
tions in very approximately t.he same time so that a volley results.
"\Vhenthe guns were not actually firing the checks were made on the
records when "Fil'e!" was called out at the guns, which was done in a
loud voice.

In connection with the drill on airplane targets, at a convenient
time before any service firing was undertaken a plane from the local
flying field was procured to fly altitude checking courses. A plane
with an accurate barograph or altimeter, calibrated for the level of
our base line, flew constant altitude courses, first at 3000 yards, then
at 2000 yards, and finally at 1000 yards. Each course was tracked
carefully and with complete records so-that thereafter the baseline
adjustment could be made to cause the computed altitudes to check
with the actual altitudes at which the plane flew, For a baseline
which is difficult to measure this is a very ready and effective means
of determining it if a plane with an accurate barograph or altimeter
is available. It is a check worth while for any baseline.

Firing a well trained battery is simply a repetition of the daily
drill. This battery was no exception to that rule. The trial shot
method of fire adjustment was used, a trajectory chart with a fine
thread pivoted at its origin and a very direct and abbreviated varia-
tion of the prescribed form for the formal solution of the trial shot
problem supplying the necessary corrections to be 'applied within
some three to five minutes at most after the last shot was fired, The
velocity and direction of the wind at several altitudes, including that
of the trial shots, were taken by tracking bursts with the speed com-
puter. In this manner the ballistic wind and trial shot data were
computed within ten minutes immediately preceding the firing,

At the conclusion of this firing it was possible to say not only
that so many hits per gun per minute were secured-a matter of
chance in any case for a small number of rounds fired-but also that
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no personnel errors were made, which is a matter of capital im-
portance.

Some principal features of the training and firing of this
battery:

Based upon Coast Artillery Experience;
Use of dummy fuses which could be set; drill in fuse cutting;
Miniature aerial range for drill;
Sub caliber aerial range;
Records, and analysis of drill;
Use of trajectory chart and abbreviated trial shot problem;
Use of speed computer and bursts to determine ballistic wind;
Altimetric check of baseline.

No nation, however desirous of peace, can
hope to escape occasional collisions with other
powers, and the soundest dictates of policy re-
quire that we should place ourselves in a position
to assert our rights if a resort to force should
ever become necessary. * * * We shall more cer-
tainly preserve peace when it is well understood
that we are prepared for war.-Andrew JaGkson,
JIessage to Oongress, Jlarch 4, 1837.



Notes on Public Speaking
By LIEUT. COLONEL W. H. WILSON, C. A. C.

PRIOR to the World 'Val' it was an accepted fact that the Army
officer was not a public speaker. Many officers sought-and

still seek-refuge behind this tradition. Since the war, this treas-
ured myth has been examined, tested, found unfit for further service,
and has been duly retired.

It is quite evident that a person trained to be a leader of men
must have worth while knowledge on many subjects; it follows there-
fore that, knowing what to say, there remains but to learn how to
say it to produce the real public speaker. The adjective "real" is
used advisedly because it is desired to differentiate between the two
men who can speak in public-the "real" speaker who says some-
thing and the wind-bag who succeeds in saying nothing.

Henry Howard Roberts, in his Public Speaker, says in part,
"As a public speaker you should have perfect command of thought,
of word, and of utterance; you must have ideas and emotions which
you desire to express; you must have the power to choose the best
words with which to clothe these ideas and emotions; and you must
possess the ability to utter those words in the manner that will con-
vey your ideas and emotions the most effectively to the minds of your
hearers." Mr. Roberts might have added, "and then you sit down."

Mankind today, to a great extent, is civilized and lives in some-
what highly organized com!llunities where the exchange of ideas is
essential to progress and preservation. The human being possesses
the powers of reason and speech, and upon the intelligent use of these
priceless gifts depends the future of the race. It is our duty as mem-
bers of these communities to be prepared to take up our share of
the work, and to do this best we must be trained'to express our
thoughts and ideas clearly and logically whenever and wherever we
may be called upon to do so-and sometimes when the invitation is
lacking.

Thoughts and ideas, good and bad, come as the result of con-
centration and observation, assisted by the imagination. Concen-
tration is necessary to secure coordinated ideas worthy of expres-
sion, and the keen observer with a fertile imagination is already well
.equipped for the mental struggle before him when he attempts or

[5l151



536 THE COAST ARTILLERY JOURNAL

undertakes to secure the ability to concentrate on the work in hand.
A few men sometime fall short of success by permitting themselves
to dwell too much upon non-essential details; thereby leaving the
highway for the byway and becoming lost or at least delayed; they
seldom reach a decision. The ability to concentrate and to observe
may be acquired or improved to a remarkable degree by practice,
and persons desiring to become public speakers should develop these
qualities to the maximum. One does not always speak upon subjects
of one's own choice, and therefore the ability to study and analyse
an unknown or hitherto disagreeable subject depends largely upon
one's power of concentration.

Mr. Roberts says in his book:

Language is the medium by which thoughts and ideas are expressed.
It is clear then that if you wish your ideas and thoughts to be expressed
accurately and completely your language must be well chosen so that there
can be no doubt in the minds of your hearers of what you really mean.
You will not be slow to understand that your thoughts may be expressed
grammatically and yet not completely or even accurately.

The power and use of words involve clearness, precision, pro-
priety, brevity, simplicity, and euphony of expression. 'Ve fre-
quently use words and synonyms without knowing their exact mean-
ings; this is not good practice, and constant reference to a standard
dictionary is necessary to enable us to employ not only such words
as will express exactly what we intend but also in such manner that
there will be no doubt that our hearers will grasp the meaning we
wish to convey whether they will or not. This requires diligent prac-
tice to accomplish, but it is necessary if our efforts are to be
crowned with success.

Clearness is essential to a proper and full understanding of
what is intended, and obviously the selection of those words that will
convey the thought in a precise 'and concise manner is the only way
this may be accomplished. 'Vords that are appropriate, simple, and
short are to be preferred over those which are unusual or "flowery."
The sentences, as finally'written or spoken should be euphonious and
free from tautology; and it requires great care to avoid the repeti-
tion of sound even when different words are used. Language that is
suitable for one audience may be entirely out of place before an-
other, even when the subject is the same; this teaches us to dress our
thoughts in simple, plain, and yet forceful words that will insure
understanding whatever might be the character of our hearers.

The vocabulary of the average man is limited and is usually
influenced by his occupation and environment. We should enlarge
and improve our command of language by intelligent reading, fre-
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quent and regular recourse to a standard dictionary, and by con-
versation with prominent and recognized scholars in the community.
The successful public speaker will not only have a good command
of standard English but will, from time to time, enlarge his store
of vocational and colloquial terms. An understanding of slang is
desirable although its use by a public speaker is very infrequent
and, like humor, dangerous except in small doses and upon those
occasions recognizable only by the seasoned orator.

Ordinarily the subject of one's speech is of his own choice; but
it sometimes happens that the subject of the talk is assigned. In
the latter case, the topic mayor may not be entirely acceptable to
the speaker; it may be a new and unfamiliar subject or it may be
one that is disagreeable or distasteful. In the last case a real effort
is required to put the speaker in a proper mental attitude to enable
him to prepare his speech-and to deliver it.

Regardless of the manner in which the topic of the speech was
decided upon, the first problem confronting the speaker is his esti-
mate of the situation. The factors entering into this study are the
mission to be accomplished, the psychology of the situation, involv-
ing the best means of approaching the audience-whether by direct
or indirect attack or appeal.

There are no rules to guide us in this first step; we must rely
upon our judgment and common sense, and, in so doing, the average
educated men can not go far astray. The decision made and the
method of aproach or attack determined upon, the speaker is ready
to undertake the preparation of his address. The mental processes
of man differ widely, but, in general, it may be stated that the steps
required at this time are: first, a full and careful analysis and study
of the subject to resolve it into its principal parts; second, the col-
lection and collation of all available pertinent data; third, the ar-
rangement and study of these data; fourth, the rearrangement of
all data to show facts and opinions in a logical manner; fifth, to
proceed to the preparation of the manuscript or notes to secure
clearness, force, and brevity; and finally,-a step sometimes omitted
to the ultimate embarrassment of the speaker-the examination of
the completed work in anticipation of possible questions and the
preparation of answers or replies to the same. It should not be
possible to heckle or confuse a speaker who has prepared himself in
the manner outlined above.

Whether one writes out his speech in full or merely outlines it,
remember that the application of the principles of logic are neces-
sary to a thorough understanding and presentation of any subject.
These principles enable us to analyze and study important facts and
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opinions, to test their correctness, to discover their weaknesses, and
to build up arguments that are not only sound, but so clearly stated
that misunderstanding is eliminated or at least minimized. Errors
in reasoning-fallacies-may occur at any step; we may misinter-
pret our perceptions or classify things wrongly or work out bad
definitions or confuse ideas or draw invalid conclusions from prem-
ises. The risk of misjudgment is constantly present, and we must
therefore be always on the alert. If one will study and prepare
oneself to apply the elementary rules of the syllogism he should
have little difficulty in building sound arguments or analysing those
of others. These rules are very wen set forth and eXplained on pages
117-126, of Mr. Robert's book, "The Public Speaker." Remember,
however, that the syllogism is only a part of the process of reason-
ing. The impromptu speaker is as rare as he is envied, and often is
not as extemporaneous as appears at first sight.

After-dinner speaking is different from the formal classification
of oratory above considered, and, although susceptible to similar
rules and treatment, it emphasizes the qualities of ingratiation and
pleasing humor. The subjects on these occasions are of lighter
vein because the guests desire amusement rather than knowledge or
enlightment after a hearty meal. Careful and considerate study is
therefore important.

Following the preparation of the address is its presentation.
The usual sub-divisions are: First, appearance; second, utterance;
third, delivery; and last, feeling. Appearance includes dress and
mannerisms, and any exaggeration in either detracts from the speech
-dress well but quietly and be natural in your pose and gestures.
Good utterance requires diligent practice in articulation, enuncia-
tion, accentuation, and pronounciation. In the delivery, pitch, inflec-
tion and modulatipn of the voice should be accommodated to the size
of the audience and to the acoustic conditions; do not speak too rap-
idly or too loudly~talk to the back row. 'Vith practice, your de-
livery win improve as you learn how and when to emphasize, to pause,
and to gesture. ::\lake your delivery without notes if possible, or if
you must refer to notes do so quietly; never read a speech or repeat
one from memory. Expe;:ience has taught us that to be effective the
orator must be sincere, serious, and sympathetic; humor, as well as
irony, has its place, but each should be used sparingly and in good
taste, and not at all by the novice. Do not seek applause, nor let
its absence annoy or distract you; it will come, if deserved, whether
you will or not.

There are a number of errors and faults commonly associated
with the young public speaker, and although it is not m." intention
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to point them out at this time, I must mention one which should be
studiously avoided by all public speakers, and that is apologizing
for one's speech. The audience will soon find out ~hether you can
speak-there is no need to tell them-and it is indeed difficult to
think of an occasion which would justify an apology on the part
of the speaker.

Senator Beveridge, in his excellent little book entitled "The
Art of Public Speaking," gives two summaries, both of which are
apropos and well worthy of consideration.

(a) Matter:
Speak only when you have something to say.
Speak only what you believe to be true.
Prepare thoroughly; be clear; stick to your subject; be

fair; be brief.
(b) Delivery:

Speak quietly and naturally.
Be serene and never pompous.
Enuncia te distinctly.
Control emotion, never get excited.
Dress well, neither negligently nor with ostentation.
Suppress craving for applause; stop when you are

through.

We are not a military nation. Our Army is
so small as to present an almost absurd contrast
to our size, and is properly treated as little more
than a nucleus for O;rganization in case of ser-
ious war. Yet we are a rich Nation, and un-
defended wealth invites aggression. - Theodore
Ro08evelt, ]Jfe88age to Congre88, April 4, 1908.
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lJE that will goe to Sea, must before-hand provide himselfe
n of Bisket; and that ]{ingdome that cannot avoyd TVarre,
must befol'e hand be pj'ovided of 'lYteanes to withstand it: for
nothing can be more unsea.oonable, than to be about provision,
at .ouch time as we .ohould be in action. A wise State (like
HANIBALI,) will in prosperitie provide for adversitie, as well
as in ad~'ersitie, hope for pro.operitie; if they doe otherwise,
perad~'enture they may have their heads broken, before they
betake themselve.o to their bucklers: As may appeare, by the
example of KATHERINE Q1teene of Navarre, and JOHN of Al-
bert her Husband; who.oe want of timely preparation, gave oc-
casion to FERDTNANI> the Catholike King, not only to invade
their Kingd<Jm.•, but also after invasion, easily to subdue it.
Had this Queene and her husband, beene in time provided, FER-

DINAND would eyther have desisted from enterprising any thing
against them, or else he would have capitulated 'With them con-
cerning a peace, in which they might have had the better con-
ditions, being provided for warre: for the be.ot treating for
peace, is 'With the sword in hand. Or if he would have beene so
hardy, as to have given them batt ell, they being provided, snre
might have expected farre better successe than they found: but
they were found unfurnished, and that was the 10s8e of their
Kingdome. And the /fame, may be the losse of any other. For
how hard and difficult will it be, for any Nation, to resi8t an
Enemie invading, -if they prevent not his arrivall by their pro-
visions, People are dil!couraged. by the suddainne(?se of dan-
ger .•and rather studie haTe:by flight to shift for their particldal"
safetie, than by making head, to preserre their Countrie from
the Enemie.

[54I]



But, if an,lf be so vertuously minded as to make resista1we,
how difficult will it be for them to draw together, in such a
Kingdome as ours, zCJherewe have no fortified Townelf, to hold
the enemy play? The enemie shall no 800ner heare of any
assembly, bttt pre8ently he will be upon them with his hor8e,
to sever them before they can be able to make head against
him: mllesse they will five to the utmost limit,s of the King-
dome, there to make up an A1'my in haste; .suffering in the
mea-ne time, the Enemie to enrich himselfe with the spoyle of
the Count1'y; and when stwh an Armie is composed, what good
('an be expected from it, seeing it mU8t needs consist of raw,
and untrained people, hastily gathered together, and altogether
unlfkilfull in the 'use of A'rme!,? When ClESAR came againlft
POl\IPEY the Great into Italy, POMPEY and the Senate, being
unable to make resistance fm' want of timely provisiOll; they
't£!ereglad to forsake, not onely the other parts of Italy, but
Rome Uselfe, and fiye into Greece, before they could draw any
('ompetent nu,mbers together, to give the Enemie Battell, Let
POMPEYS ('arelesness be condemned, and let wise Estates imi-
tate AUGUSTUS ClI~SAR; who at the first brute of ANTHONIES

stirring, prot'ided him,~elfe, and crossed over from Brundulfium,
to give lVarre the .meeting; thinking it more safe so to doe,
than to receive it within the limitlf and border!J of his owne
Italy: By these precedent relationlf, I hope any man may see;
THAT IT IS GOOD IX TIME OF PEACE, TO PROVIDE FOR WARRE,



Antiaircraft
By MAJ. C. G. ::\fETTT,ER, Ora. Dept.

[Reprinted by permission from Army Ordnance]

SITTIXG here in the Ordnance Department, where we pass on
guns and ammunition for both the aircraft and the antiaircraft

forces, it is impossible to enter the literary arguments of the press
concerning their effective power on one side without disregarding a
pile of papers in the "In" basket which support the other. As we
see our job, we must pass the most effective designs for procurement
to each service and let them shoot it out for better, for worse.
However, we have our own opinions on both sides and expect to ex-
press hereafter our desk opinion of the antiaircraft problem.

Let us look for a moment at this task form the standpoint of
the hunter. 1Vhat kind of a bird shall we load for? 1Vhat dogs shall
we take? So far as we have noted and so far as antiaircraft is con-
cerned, this bird, the airman, is not flushed from a clump of bushes
as we steal upon his cover, guided by sharp-nosed ,setters. He does
not circle down to swim among a flock of decoys before our well
camouflaged shooting box. He is rather an eagle or a hawk coming
from a far off, protected nest, sailing high in the atmosphere, with
a definite mission to destroy his enemies and sustain his friends. Can
1yehere on the ground, protecting from his hungry talons the chick-
ens we have raised with so much care through the damp spring days,
divert him from his purpose? Can we make those pretty wings fail
to suspend him in his chosen element and see him tumble end over end
into the clover field, a sinister trophy to be hung aloft as a warn-
ing to his brethren? Again he is an owl flying high in the darkness,
knowing from the reflected starlight in the streams and lakes how
to find his way, and he swoops at the proper moment swiftly, surely
down upon our guarded treasure, strikes and is away. Can we see
him to aim our weapon, fire it to frighten or to destroy, or even
blind him with our candle power? 'Tis true, he is still a noisy bird,
telling the high heavens and all beneath that he is in the air, but he
mIl learn to be more silent. ~-\ndhe is fast. Sometimes, three miles
per minute, over two hundred and sixty feet per second, is his terri-
fic speed. Sound travels only one thousand feet per second. If he
be a mile away, five secouds must pass before we hear his humming
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drone at any point. And when we hear it, he is not there, but a
quarter mile ahelld.

Eyen with our best guns Ilnd gunnery, he mllY make us stand
armed at the henncry day and night by his ycry presence in the sky.
He may hide behind clouds to await his chance, lIIay eyen fly low
across the fields behind the woodlands and hills, yet when his chance
COllles, when our cyes arc wellry, he may lIIount high and come upon
Iln unobstructed, straight-line path direct to his destination.

ROCK ISLA"o ARSE"AL

Sate the bridges. power dam. shops. and storehollses of all important Gorerament plant
lI"hic" may reqllire antiaircraft defense in time of war. The target is beautiflll/!1 outlined

by lL'ater, easy to idelllify, alld readily Imt Ollt of action by bombing

But e\'en with his swiftness and cunning, if we lIIerely stand on
guard, howeyer gun shy Ilnd fearful, we arc to him a potential men-
ace. If he comes at all before our "carecrow presence, he comes
nen'ously, cllsting one eyc in our direction and with his other getting
one-eyed results fl'om his journey. If we fight with vigor and confi-
dence and scatter shell fragments and shrapnel balls about his rig-
ging, his mind Ilnd hands forget their mission in the fellr of annihila-
tion and turn him upward and aWIlY.

Suppose we have only a little flock to care for, it may be con-
cealed from his obseryation; but chickens, like soldiers, arc yery hard
to keep under coyer.' And besides, the chicken stealer has other
sources of information than his sight alone. He comes more often
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with an exact knowledge of the location of our hennery, notes its
condition and protection each time he passes overhead, and in his
own time gets what he may from its contents.

On the other hand, confident of our marksmanship, we may
expose our flock to tempt the flyer within our gun range, hiding
ourselves and arms along his line of descent. With" good fortune
and enough trickery, we might some day nail his propellers on
the hennery.

When one thinks of it broadly, there is a lot of individuality
to such game hunting, just as we find individuality in the duck or
partridge. I have seen many game birds fly directly behind a tree
all the dangerous part of their escaping flight. I am sure they
must have figured out this cunning safety code. Some have flown
along a curved path until beyond my range, have dropped and risen,
turned and twisted, changed their speeds. Just so, some aviators
are born dodgers in the air, think quickly, dive for shrapnel bursts,
turn and flatten off at the right time to avoid defeat and disaster.
Others, less brilliant, come sailing directly, unhesitatingly into the
field of fire and through it, often emerging, by reason of good for-
tune, not good judgment, without a scratch upon their fuselage.
Really, it's a great game, if our hearl's tenderness will permit us in
these quiet hours of peace to think of it in such a light. 'Vhen bombs
fall on our churches, our factories and homes, killing our friends
and kin, we shall have worse thoughts than these. It will be too'late
then to learn hawk hunting.

Let us drop the hunter for the moment and ride with the mili-
tary aviators over the fields and cities of our enemy, over his march-
ing armies and the trench lines of the battlefields on a trip of ex-
ploration to discover what he may find to attack. Perhaps here we
may learn how we may defend our country and army against the
hostile airman.

Below are machine shops turning out shell and shrapnel for the
hostile guns. Beyond are magazines, indicated by spreading rail-
road tracks, storing his explosives and ammunition. There are his
wharves, receiving from laden ships his overseas support. They are
all fine targets for a bomb or two.

Turning to the open cocntr}', we see his supply trains running
from the bases and depots to the railheads across -viaducts and light
bridges whose destruction would delay him many days along the
battle line. Beyond"the railheads are crawling solid lines of trucks
onward to the distributing centers near the battle lines. Turning
over a few trucks with a bomb on the highway would give him
hours of trouble.
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Bllck of the lines al'e bivoullcked the tired troops recovering
their strength and spirits for new efforts on the line. Our machine
guns might strain their shattered nerves beyond the breaking point.
On beyond thel'e IlI'e marching columns of artillery and cavalry,
whose horses might be frightened or destroyed with well-placed fire
or some fragmentation bombs. On the lines are groups of men, hid-
den behind obstacles awaiting the signal to advance. Bl'eaking
their formation would delay their attack. Here are lines of men

A fm'liliar sight IJehind Ihe firing line-N, .•ily (wd disrrslroll.,ly da!llagealJle
by aircraft bombers

gomg forward to tllC attack, supported by the fire of their field
batteries. How would their courage stand a swooping attack with
our machine guns along their backs? How would their batteries
sustain them with barrage if we attack their positions with bombs
and gun fire? 'Ve find infantry, candry, and al'tillery on the march
easy targets fol' machine-gun fire unless they al'e prepared to resist
our attack.

Let us go home from this reconnaissance to think over the
protection of our own ground troops from the attacks we might
have made.

First and foremost, we must consider our own air fOl'ces. They
must prevent the enemy from coming over, or, finding him already
over, must drive him back or bring him down. That is the desirable
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thing. But the air is so big. The radius of planes and ships is so
large. i\a nation could build ships and train men to fill the air.
Ships grouped for fighting must leave some places unprotected.
Should we not concentrate our aircraft for attack instead of divid-
ing it for defense over wide areas? If so, we must defend locally the
individual units, the lines of communication, the dumps, railheads,
storehouses, magazines, factories, wharves, and cities. This is the
function of antiaircraft armament and troops. It has been done
and it must be done again!

"".ASIIISGTOS, D~c~
A ntioireraft defense sllol/Id be orral/ged for tile adeql/ate protection of tile eentrul

o/]iees of our (;orernmeut

Perhaps the greatest and most etfecti,'e defense ever carried
out against aircraft was the defense of Paris during the "'arId "Tar,
especially during the latter part of it in the summer of 1918. Some
twenty to fifty miles away from Paris were located watchers who
warned the central station of the approach of the enemy, and on be-
yond these were the firing lines who gaye information of aircraft
going o,'er toward Paris. Around the uutskirts of Paris, was located
a network of guns which could cOYer almost all the sky area. On
account of their considerable range, they were not so very close to-
gether after all. I am informed that there were two hundred and
eight antiaircraft guns, handling the antiaircraft gun defense, and
some one hundred and thirteen machine guns. Somewhere around
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this network, and in advance of it, were located listening posts with
large listening horns which would indicate the path and altitude of
the approaching enemy, and also around this area were located
some seventy searchlights which were directed by the listeners upon
the part of the sky where the enemy was approaching. On the land-
ing fields near Paris were located fifty-eight airplanes which could
be sent into the air in ample time to meet the oncoming enemy and
attempt to drive him away. In each center, arrangements were made
to divide the fire of the antiaircrnft battery so that each enemy

""'JLSOX DA).I, )IL"SCLF. SHO.\LS, ALA.

Here stauds a lIIullllllleut of cOl....trllcfiou ,c/dch adds Ol'er !OO.OOO h. p. to the
strength of tile c.:uited Stflte.~. It requiJ"e.r; l)Tofecfion ag(lill.it (lircr(1ft bombing

plane was subjected to some sort of harassing attack. Around the
city and beyond its limits were constructed various devices to fool
the approaching enemy as to his objective. Lights were placed on
spots which he might bomb without effect. ~Iachines were set up
to produce smoke clouds and alter the appearance of the city to
prevent him from locating important areas. Balloons were sent up,
between Paris and the enemy, with dangling cables into which he
might fly and with machine guns to fire at him and telescopes to ob-
serve him. A central command was established which controlled all
the defense within one well-protected room. From here the attack
was directed and the population warned in the areas which were
threa tened.
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Let us see what the effects of this preparation amounted to.
The French reports indicate that some twelve Zeppelins in all at-
tempted to make air raids on Paris on three different occasions. Of
these, six were destroyed and only four succeeded in passing over the
city. The Zeppelins were made a failure by the antiaircraft defense
and practically no attempts were made after October, 1917.

In all, some five hundred planes attempted at different times to
fly over the city of Paris, and, according to Paris reports, less than
fifty succeeded in accomplishing their mission; that is, less than
ten per cent.

Most of the attacks were made at night, especially in the latter
part of the war, and at this time no airplanes were used to combat
them. Some fifteen planes were brought down by the antiaircraft
defense, and the German prisoners testified that many planes were
hit, turned back, and regained their lines before coming down.

At one time, the Germans sent over by airplane twenty-two
thousand kilograms of loaded bombs to be dropped on Paris. Only
one thousand and sixty kilograms of them were dropped on the city
and the destruction caused by these was repaired in, a few days.
Over twenty thousand kilograms were turned back and wasted. An
aviator does not land with bombs on his' plane. They are too sensi-
tive to bumps. If he cannot drop them on his objective, he drops
them somewhere else, no matter what effect they may produce at the
,place of dropping.

Several books have been written on antiaircraft defense. An
excellent one has recently described the defense of London. One may
readily compare this defense with that of Paris. The results were
mediocre. Poor types of guns were assigned to this duty. Many
of the troops conducting this work were rejected for field service.
Yet the very presence of the armament and men in action served to
turn back many riding planes, to break up formation, and to divert
well-organized attacks from their objectives.

The strongest German antiaircraft defense was located around
Leverkusen and Schlebusch, where the explosive and ammunition
plants were located. X0 bombs were ever dropped in the vicinity
of these plants, although attempts were made to bomb the bridges
at Cologne nearby. The antiaircraft defense prevented any con-
siderable damage. Here, one plane from the Allied Forces wound
up a suspended cable in its propellers and fell at Diedenhofen in
January, 1918. The Germans reported that they dropped seventeen
Allied planes along the Somme and the Ayre with antiaircraft guns
in one day, August 8, 1916.
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In its protcction of thc troops at thc front from obscn"ation,
from attack by machinc guns, and from bombing of thcir trcasurcs
of ammunition and supplics, antiaircraft defcnsc oftcn did rcmark-
ablc work. In thc carly part of the wal', the British found that they
had brought down onc planc for 8000 shots. At a latcr pcriod thcy
brought down onc planc for 4550 shots, but in somc arcas toward
thc lattcr part of thc war thcy accountcd for a planc with cvcry
fiftccn hundrcd shots. Firing at thc ratc of fiftccn shots per minutc
with ten guns, this was ten minutes of fire per plane .

.4 peal"/ of great price-the business mecca of the lwrld alld all ideal target
tor the bomber

In our own service, five antiaircraft batteries which saw scn-ice
at the front in Francc in 1918, fired 10,27.'5 rounds at airplanes, and
in these firings brought to the ground scvcnteen planes, an a \"erage
per plane of 605 shots. Considering all the antiaircraft batteries
in the Lnited States Army arca, the average pCI' plane was about
a thousand shots or six minutes of firc with ten guns. Two of our
antiaircraft machinc-gun battalions in 1918, from Scptcmbcr until
the Armisticc, brought down forty-onc plancs with an avcragc of
5500 shots pCI' planc. At the prcsent time, our gunners are hitting
at the rate of onc hit pCI' hundrcd shots, but all hits do not drop a
planc as indicatcd by rcccnt tcsts at Aberdccn.
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Aviators have inherited the knowledge of the antiaircraft de-
fense on the ground, and, coupled with the antiaircraft defense in
the air, there is quite a bit to worry about when the order arrives
to go over and attack some well defended place.

Since the World War, a great many improvements have been
made in aircraft. Greater speeds have been accomplished; greater
bomb carrying capacity has been attained and even greater protec-
tion to the plane itself. The aviators themselves have learned much
from the fighting in the ",Vorld War, have gotten up schemes to
maneuver and better aiming devices. They are handling themselves
better in the air than they did before, and even know more about the
problems of antiaircraft gunnery. They have learned more about
the problem of attacking enemy planes; have learned to :flyat night;
have better methods of landing in the darkness; are perhaps better
trained in finding their way about and know more about the indenti-
fication of objects which they are sent to locate. They have been
furnished better cameras, better schemes for printing and reading
photographs, and can make a map of an area from an almost in-
visible height.

In the meantime, the antiaircraft forces have not been as.leep,
although their advance has not been so marked nor so widely her-
alded. They have, however, ~een able to fire at longer ranges, to fire
higher, to burst their fuses more accurately, to supply their pro-
jectiles with better tracers to indicate their trajectories in the air,
to fire their guns more rapidly, to lead their target more quickly,
to conceal themselves more securely, and, finally, to produce more
effect with their bursting shell.

They have developed better listening devices to indicate the
approach and path of the hostile airplane, to determine the altitude
at which he is :flying, to make more accurate corrections for wind,
atmosphere and powder. They have learned visually to measure the
rate of the airplane, both horizontally and vertically, and to plot
where he will be when the projectile reaches that vicinity. They have
learned more about airplanes and their flight, can identify types
and predict their beha-vior; they know where an aviator must be in
order to drop his bomb effectively on a known target, the direction
he must take, and the altitude at which he can :flywith the load which
he is carrying. They are using the radio, the long range camera, the
moving picture machine, and every modern improvement to enhance
the value of their fire.

The Army has not yet covered the whole field of the work for
antiaircraft. No definite decision has established just how our In-
fantry, Cavalry, Artillery, Engineer, and Supply columns will pro-
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teet themseh'es on the march from aircraft attack. ~ 0 field organ-
izations have attempted-except in a few instances-to get a solu-
tion for their problem. The protection of important areas has not
been solved beyond tentative plans based upon the defenses of J)aris
and London. "Te arc still driving away at the fundamentals of the
problem, whether the airplane can be hit and the aviator diverted
from his mission by any armament. and control instruments so far
produced. "Te know part of the solution. "TC have data to make
bcttcr guns, bettcr mounts, better ammunition, better fire control.

PARIS

The Etoile. cellter of Pari .., fmm which aciators lowte its important facilities.
After all, little importallce call be attached to the bombinu dOlle by the Germalls

due to the t'iuilallce alld efJectil'elless of alltiaircraft defellses of Paris

A thorough plan for coordinating the various weapons, the locat.-
ing and position finding instruments, and the transnlission systems
into one harmonious defense is demanded. Then what. we need to know
is the organization for using the armament and its accessories, the
assignment of fighting units t.o a definite defense, the actual solution
of that defense to indicate its deficiencies; and then to have a re-
check of our developments to determine what else will be needed, in
what quantities all the variety of equipment will be required, and t.he
completion of plans for its procurement, issue, and maintenance.
In order to work out. these features, we need above all else the whole-
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hearted, enthusiastic, mutual support of our antiaircraft forces and
our Ail' Service. It is the problem of the Air Service to relieve itself
from defensive work by the best development of antiaircraft and to
find its greatest work in the mass attack of our enemies in the ail'
and on the ground.

'Ye are convinced of the necessity for antiaircraft and know
many of its limitations. 'Vc know that it takcs many rounds from
any gun to score a hit upon an airplanc. 'Ye know also that
tons and tons of bombs from airplanes cannot win wal'S or cntirely
dcstroy our cities and homes. ~ 0 one has ever determined the quan-
tity of high explosi\'e that was tircd into Verdun, but it did not fall.

3-inch antiaircraft guns in actwn against aerial targets. They are not yet scoring
quite so consistently a.' all expert wing shot but they are gettinu better alld better.
This sort of shootillu requires the best firearm that call be llIade and no uucssinu

It is still thcrc and still French. It takes thousands of rounds of
ammunition to kill one man on the battlefield.

But with all the data we have, both aircraft and antiaircraft
are still in infancy. Standardization has not set in. Their progress
will not have reached the stage of quantity production for several
years. Xeither can clearly state its full war possibilities or war
probabilities, and each will counter the other in war as armor and
armamcnt have done in the past.

Aircraft has the ad\'antage of peace-timc usefulness and has
grown a little faster through commercial progress. Antiaircraft
has no other peace-timc usefulness than as a training tool for war.
It has the disadvantage of depending upon its rival even for this
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usefulness; that is, in the handling of its real target at which it may
fire. Antiaircraft needs a maximum army effort to prepare itself
adequately for its war-time task. It needs a large share of army
money to develop suitable tools in adequate quantity_

Antiaircraft will never be one hundred per cent effective, nor
will it ever be omnipresent to resist aircraft attack. But in its field,
it has great value and must not be neglected. It is a function of our
armies to learn what kind of armament can best perform the duties
required, what instruments can best direct and discharge this arma-
ment, and what training must be done to use the armament and its
directing instruments.

Human ingenuity is just as alert in defense as in offense. \Ve
can expect that no great invention for destroying life or property
will come forth which will not quickly stimulate the people to pro-
vide a worthy device to counteract its effect.

There is a rank due to the United States
among nations which 'Will be withheld, if not
absolutely lost, by the reputation of weakness.
If we desire to avoid insult, we must be able to
repel it; if we desire to secure peace, one of the
most powerful instruments of our rising pros-
perity, it must be known that we are at aU times
ready for war.-George TVa.shington.



The Past and Future of Defense Against Aircraft

By CAPTAIK BENJAl\HK F. HARMON, C. A. C.

(Concluded from the November number)

THE one in one million hypothesis presupposes that the aviator"
will protect himseITin all directions. In point of fact he will not

change altitude greatly unless driven to it. He cannot climb very
far in 20 seconds at high altitudes, and he is averse to losing alti-
tude which is extremely valuable to him in case of attack or injury
to his machine. Furthermore, if he is photographing the terrain
or regulating artillery fire he must maintain a more or less even
flight (in the first case exactly horizontal flight) ; thus t1ie first fire-
control assumption and the first principle of fire are evolved;
namely, "Flight will be at constant altitude," and "The altitude is
the most important element of the firing data." If it be assumed
that his variations in altitude during th~ period of 20 seconds will
not exceed 200 yards, then the mathematical probability of hitting
beco1hesone in about one hundred thousand. This is still extremely
high compared to actual results, and those results prove the correct-
ness of the second fire-control assumption ; namely, "Straight line
flight." The instruments, then, are based on rectilinear flight. Those
who have observed airplanes in flight know that such flight is not
altogether in a straight line, but when an aviator is flying a mis-
sion in time of war, he must reach a certain point, fly over a
certain area in a straight line for photographic purposes, or patrol
back and forth over a given territory. The quickest and easiest
flight for that aviator is in a straight line, and such flight will be
changed generally when he reaches his objective, accomplishes his
mission, arrives at the end of his patrol, or when he comes under fire.
Therefore, the second principle of fire is stated: "Prepare the fire
carefully-the first burst is the best" because when he comes under
fire dodging is to be expected. It "isnoted here, however, that dodg-
ing in a formation is extremely limited unless that formation be
broken up--an objective decidedly to the advantage of friendly
planes. If aviators are compelled, by antiaircraft fire, to dodge
actual and expected projectiles at all times, their efficiency will be
greatly reduced; they will be unable to accomplish their missions.

[555]
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Let us examine one method of making the prediction for recti-
linear flight as developed during the the World 'Val'. Suppose a
plane be approaching on a straight line toward the battery and at
a constant altitude. At a given instant its angular elevation would
be 800 mils and 20 seconds later this angle would be 900 mils; thus
though his altitude be constant, there is a vertical deflection of 100
mils that must be allowed for, and in this case, with the plane flying
toward the battery, no lateral deflection during the time of flight
of the projectile. Should his flight be other than directly toward
the battery both a lateral and a vertical deflection must be deter-
mined so that the future position of the target, that is, the point he
will occupy assuming rectilinear flight, will be known.

Consider first a "double sight" so constructed that the two
glasses turn together in azimuth (laterally) by means of a crank
operated by one observer and vertically by means of a crank oper-
ated by another. If the two observers keep the cross-hairs of their
telescopes on the target, the rate at which they must turn their
operation cranks to do so will be proportional, evidently, to the rate
of angular travel of the target, both vertically and laterally. To
each crank is connected a small generator so that the r. p. m. im-
parted to these generators is similarly proportional to the rate of
angular travel. Inasmuch as these generators have a constant field,
the voltage output will also be directly proportional to this angular
rate of travel, and voltmeters could be calibrated to read directly
that rate in degrees per second, mils per second, or in whatever angu-
lar units were desired.

The desired result, however, is not mils per second but total mils
deflection. If the rate of angular travel is ten mils per second and
the time of flight twenty seconds, then the total travel of the target
during that time of flight will be two hundred mils. This result is
accomplished by inserting into the vertical and lateral circuits a re-
sistance proportional to the time of flight, thus, in effect, multiply-
ing the rate by the time, and reading from the calibrated voltmeters
total mils deflection. It can be seen that the present azimuth plus
the lateral deflection will determine the vertical plane in which the
target will be and the present angular height plus the vertical de-
flection will determine a line in that plane along which it will be also.
nremains only to apply the altitude, which has been determined and
assumed constant, and the exact future point the target will occupy
will be determined. All the necessary elements for firing can be ob-
tained mechanically and electrically and the gun fired at that future
point. In the instance under discussion the future or predicted
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point would be a thousand yards from the actual position of the
plane when the gun is fired.

The problem is by no means as simple as the preceding discus-
sion would indicate. As described herein the present rate of angular
travel was multiplied by the present time of flight. This process is
correct only when the plane is flying in a circle about the gun as a
center, in which case the rate of angular travel and time of flight
are constant. Actually, the approximate deflection read from the
voltmeters must be corrected for rectilinear flight by a separate in-
strument that solves mechanically the intricate formure for this
correction.

Even artillerymen do not realize the difficulties of antiaircraft
fire. The field artilleryman fires, observes the distance between shot
and target, and corrects. To the antiaircraft artilleryman such
correction is impossible. Neglect, for the moment, the fact that two
or three batteries are firing at the same time, or that I~letarget will
change its course, and assume that one gun is firing at a plane moy--ing in a straight line at right angles to the plane of fire. One shot
is fired, and the battery commander waits to observe it. It bursts
ten mils behind the target-should he increase his deflection by ten
mils? To take one of many similar conditions showing why this cor-
rection cannot be sensibly applied, we shall assume that the shot was
perfectly predicted. The projectile passes the plane at the predicted
point but the fuse burns too long. The projectile and plane each
continues on its way and the burst occurs beyond the plane. To the
observer at the gun this burst beyond appears solely behind and the
correction of ten mils ",,"auldbe valueless-in fact, it would be detri-
mental for it would prevent hitting by a fuse properly set. _

The A. E. F. took its searchlight les50ns from the British, its
gunnery lessons from the French-but it showed them all what an
effective weapon the machine gun could be. Two American machine-
gun battalions, manning a total of ninety-six guns, had elements in
line from August 1, 1918, to November 11, 1918, and were officially
credited with forty-one hostile airplanes. Some fifteen hundred
other machine guns distributed among artillery and infantry units
are offically credited with two planes. The explanation of the con-
trasting results is specialization, training, and correct tactical dis-
tribution.

The destruction of hostile airplanes was the one mission of our
antiaircraft machine gunners, and in this respect they were thor-
oughly and competently trained. Then they were placed where the
low-flying planes were to be found-as close to the first line trenches
as possible--and soon made for themseln's this unsurpassed record.
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The delivery of effective machine-gun fire against aerial targets
with their high speed, while not as difficult as artjIlery fire, still calls
for careful development and systematic training. It is by no means
the simple problem of playing a stream of water from a hose. The
range to the target must be estimated, the target correctly located
in the sighting mechanism, and the results carefully watched. The
A. E. F. principle of fire was "fire a short burst and correct," and
the results they achieved would seem to favor that method over the
method of long burst of "hose" firing. Note here that the machine
gun or bullet is not heard by the aviator and therefore has no
moral effect. It must hit and destroy to have any defensive power
-and they did hit and destroy.

Not the least important phase in antiaircraft training, both
guns and machine guns, is in identification of aircraft. A trained
observer should be able to give the nationality and type of any plane
by listening to its motor. This is a matter of concentration and
study, and does not require a genius, as some believe. The identifi-
cation is then verified by the physical characteristics of the plane
or, in darkness, by a challenge from ground lights and a Very pistol
reply of prearranged color from the plane. Any plane identified as
hostile, any plane not identified as friendly (our Air Service must
report in advance new type planes to be flown over the defenses), any
plane not answering a challenge, or any plane adopting offensive
tactics is engaged immediately .. While the instances of the enemy
flying captured planes are rare, that, and the appearance of un-
known types of hostile planes, must be guarded against.

lVe have heretofore concerned ourselves with the past of anti-
aircraft defense. To the records of that past we point with a justifi-
able measure of pride. The enemy attacking planes were not invar-
iably destroyed or even forbidden the zone of our troops, but, on the
other hand, they were not permitted to operate with impunity. Be-
tween these two limits of perfect protection and absolute failure, the
antiaircraft troops, oper~ting against the most difficult target con-
ceivable, overcame the almost insurmountable difficulties incident to
the development of materiel and technique of fire against those tar-
gets and gave to their comrades in the Armies a measure of protec-
tion that reflects great credit on those responsible for the develop-
ment and training. The defense of Paris by night stands as one of
the remarkable achievements of the 'Vorld lVar, and the firing of the
antiaircraft machine gunners and artillerymen of the A. E. F. estab-
lished for them an enviable and unequalled record.

'Yhat of the future? To sit by in smug complacence, satisfied
to let the past be the future also, is inaction. "There is but one
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ignominious thing in war and that is inaction." This quotation is
equally applicable to the preparations we should make in time of
peace for the war that may be thrust upon us against our national
desires for peace.

One of the tremendous assets of our country is the inventive
genius of its people. Many of those who have this creative attribute
have interested themselves in military and naval requirements and
not a few in antiaircraft questions in particular, attracted thereto,
no doubt, by its difficulty and by the picturesqueness which sur-
rounds combat between ground and air, serious though it be. Some
of the solutions offered have failed because of their conflict with
other military requisites, in other words, because of a lack of mili-
tary knowledge by the inventor; but the records show innumerable
valuable contributions to Military Art by non-military men. That
the inventive genius of our people should be utilized to improve all
conditions of our individual and national life is incontrovertible. It
is equally apparent that by the excellence and power of our defensive
means we guarantee t.he continued smooth n~ional existence so de-
sirable to our people-by preventing encroachment through the ag-
gressive war of a stronger power. They should turn to military and
naval problems also.

The creation of new passive means of defense is limited only by
the practicability, efficacy, and relative cost thereof. An example
of the development of new means of defense is contained in recently
published news items which aver that it is now possible to interrupt
an airplane ignition system by means of radio. Immediately there-
after follows the anticipated corollary that it is now possible to
insulate the ignition system against radio interference. This radio
attack strikes one by its tremendous possibilities, particularly those
who have engaged hostile airplanes from the ground, if, indeed, it
can be developed. This would be a humane defense when one considers
that a dead engine does not by any means entail the destruction of
plane and aviator, whereas artillery and machine-gun fire have that
destructive intent and have no other raison d'etre.

The desired improvements in our present artillery system of de-
fense will be considered under the two heads of fire control and gun
power. In some considerations the two are inseparable.

There are numerous objections to the systems of altitude de-
termination that require a base line of three thousand yards or
thereabouts, opposed to the single attribute of accuracy. Gunfire
and accidental causes interrupt communications between the two
ends of the base line and disrupt the determination of altitude. The
observers at the two stations sight on different targets and thus
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introduce inaccuracy. The time required for surveying the base line
offers the principal objection when we are considering mobile forces.
We are too prone to consider conditions of siege warfare as they
existed in France as being determining, where time is not so vital a
factor. On the contrary the antiaircraft guns must be prepared to
function immediately for the protection of the mobile forces and
they can go into action immediately and accurately only with a self-
contained or short-base fire control system. The perfection of a
coincidence on stereoscopic altimeter of requisite accuracy holds
promise for a solution of this feature.

The prediction system must be compact, accurate, and rugged.
However complicated the electrical or mechanical processes within
the instrument, the manual operation must be easy, simple, and
limited to not more than three men. In other words, the operations
must be automatic and not require the setting of dials and indices by
a number of operators, since the latter case introduces too great a
probability of personnel error. The term "rugged" used in describ-
ing the necessary characteristics must be taken in a relative sense.
The concussion of gunfire and jar of motor transportation must
not impair the instrument, and naturally it must not be susceptible
to breakage or derangement by its normal operation. The instru-
ment will be ()perated not by scientists in a laboratory but by sol-
diers in the field.

'Veight, per se, is not ajilmiting factor inasmuch as the instru-
ment certainly would not wE,gh more than the guns it accompanies,
but light weight is greatly t~ be desired.

~or is there any prescribed method of prediction; naturally,
the sole prerequisite is results. The method of prediction is inter-
connected with rate of fire, however. We may, for example, select
a point in the sky which the target is approaching and measure back
along the estimated course with great exact~tude, and thus arrive at
a set-back point a distance from the selected point equal to the
plane's travel during the time of flight of the projectile. 'Vhen the
target arrives at the set-back point the gun is fired at the selected
point. The fire thus controlled is intermittent and entirely too slow
for engaging a target whose total exposure to fire is measured by
minutes and seconds. The best solution will permit the rapidity with
which the gun can be operated to be the limiting factor. Thus, if
the limiting rate of fire of a 6-inch antiaircraft gun (assuming such
an antiaircraft weapon to be a fact) is twent:v seconds, the set-back
method of prediction or intermittent fire prediction is entirely satis-
factory for this gun if its predictions can be effected within that
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limit of time. For the 3-inch gun with a rate of fire of four seconds
satisfactory set-back prediction is not now conceivable.

If the horizontal projection of the aviator's path be tracked,
rather than making a three-dimensionaltrack of his actual course,
it is probable that the machinery therefore would be less compli-
cated. Having arrived at the predicted horizontal projection of
the plane's position, an automatic table can be entered with horizon-
tal range and altitude as arguments and all firing data to the gun
determined.

There has been someconsideration given the question of differ-
entiating the plane's flight to the fourth differential. From a highly
theoretical consideration this prediction is correct inasmuch as it
enablesany regular path to be predicted. Practically, it introduces
undesirable complications that are not warranted by facts because
there is only one regular path the aviator will maintain during the
time of flight of the projectile, and that is the straight line. When
he deviates from straight-line flight he does so for somevital reason.
and if that impelling reason be our fire his resultant path will be
indeterminate. Our best hope, then, for.a hit is by the rapidity and
dispersionof our fire. ~e,however,that if weforce such irregular
flight on him we havE .•sed our will on him and taken from him
the ability to perf. nission during his dodging :flight. Note
further that whileirrN~l.. "i~b.t j~ ~. ssiblein formation flying the
magnitude and ti .' ..emelylimited unless the for-
mation break! desired from our viewpoint.
Generally the seCOlr- rht is the limit of utility and
practicability.

Weare more and more inc~.,~,- the theory of indirect fire,
that is, fire in which the guns are "blind." The computing instru-
ment determines an angular direction (azimuth), an angular eleva-
tion, and a range. These three values permit the operation of the
gun without sights.

The probability of hitting an airplane varies with the time it
requires to delivera predicted shot or, more properly speaking, with
the cubeor higher power of that time. There is only oneway we can
control the enemy'swill and that is to culminate our action in less
time than his will and the abilities of his plane enablehim to change
his flight. The time concerned is divided into two parts: the first,
the time of flight of the projectile which fire control cannot alter;
and the other, the service time or dead time of the piece. During
this dead time the range must be transmitted to the ammunitionde-
tail, the fuse set at that range, the gun loaded and fired. In prac-
tice it is consideredas being eight seconds. For an average firing
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condition where the time of flight is sixteen seconds this dead time
is one-third of the total time between prediction of range and burst
of projectile. If our estimation at the beginning of this paragraph
is correct, the elimination of dead time would result in twenty-seven
times the present probability of securing a hit. Manifestly, even
though the estimated ratio be not exact, the elimination of dead
time is a vital step in securing more effective fire.

Elimination of the dead time may be accomplished in ilwoways.
In the first place, the time fuse may be eliminated and a super-sen-
sitive fuse substituted that will detonate upon contact with any part
of the plane. The chance of obtaining the direct hit necessary to de-
tonate such a projectile is so small compared to the chance of a hit
by shell fragments as to eliminate this consideration in guns of
3-inch 01' higher caliber. For a solution of the difficulty it seems
necessary to set the fuse while the projectile is being loaded or after
it is in the gun. A mechanism to accomplish this is difficult to
imagine, but there are very few things impossible in this world.

The fuses which we use at present aTe operated by varying the
length of a powder train which is fired by the inertia of a plunger
when the gun is discharged. The time of burning of this train is not
a direct function of its length when the projectile passes through
the varying atmospheric conditions between ground and airplane,
with resultant changes in rate of burning of the train composition.
This introduces undesirable complications in-the fire control system
which would be eliminated by a fuse whose time ratio would be
unaffected by variations in atmospheric conditions. Clock and
watch manufacturers are now attempting the design of a clock-
work fuse that would function under the high rotative speed of
modern projectiles.

It is in gun power that the most valuable impTovements may be
made. Gun power is not measured by the caliber of the gun; in fact,
the caliber of the gun is limited by factors of mobility, expense,
utility, and poweT per minute. The mobility and expense factors
are readily comprehended. It is futile to spend the money for a
12-inch gun wheTe one less expensive would suffice, and more futile
to consider a 12-inch gun in connection with the mobility required
by antiaircraft tactics, In point of utility we have about reached
our limit in a 4.7-inch gun which has a range equal to the maximum
range at which airplanes ,,"ill ordinarily be visible. Any adaitional
range would be of no value and the guns consequently inefficient. In
point of power pel' minute the 3-inch gun would probably be equal
to the 12-inch gun, if such an antiaircraft weapon be imagined, since
the high rate of fire of the former will more than compensate for the



DEFENSE AGAINST AIRCRAFT 563

larger destructive radius of the latter. Bear in mind that penetrat-
ing qualities are not necessary beyond those obtainable in a small-
caliber gnn. We are not firing against twelve inches of Krupp al"mor.
To reverse the old saying,-"N ever send a man out to do a boy's
work." If we balance carefully the factors gun power per minute,
maximum desirable range, mobility, expense, maneuverability, ammu-
nition space, and weight, we shall arrive at the conclusion that the
ideal antiaircraft caliber is about 4 to 5 inches. The recognized 4.7-
inch caliber in our service seems to meet all requirements.

Having accepted the caliber, the power of that caliber may be
increased by an increase in the muzzle velocity or in the destructive
radius of burst of the projectile. We cannot reasonably expect a
very great increase in the latter case, but to the former we look for
the final solution of the artillery problem. The Utopian gun for this
type of fire is one in which we may fire point blank and thus culmi-
nate our action before the will of the aviator can take him from the
burst of the projectile. To do this the muzzle velocity must be prac-
tically infinite so that the time of flight would be very nearly zero
(actually about one-half second). Manifestly this limit can never
be reached but it can be approached. We hope for an antiaircraft
gun of almost twice the present muzzle velocity (2600 f. s.). Muzzle
velocieties of around 4000 foot seconds are not unheard of or diffi-
cult of attainment; but bear in mind that there must be a perman-
ency to our defense. 'Ve cannot guarantee such permanency should
our guns wear out in a half day's fire, which eventually would be
true as high velocity guns (4000 f. s.) are now constructed. Some
students of this undoubtedly difficult question anticipate that the
smooth bore gun will come into its own and solve the antiaircraft
difficulty. 'Vhen a projectile has been designed that will "feather"
or hold a true course when fired from a smooth bore gun we shall
be approaching that rtopian gun previously mentioned.

The gun has always been considered the backbone of the defense
because of the great altitudes- at which planes usually flew-alti-
tudes unattainable to a machine gun. Afore consideration is given
the artillery technique than the machine gun because of the greater
difficultiles in, and importance of, the delivering of accurate fire
therefrom. In no event should the extreme importance and efficacy
of the machine gun be overlooked in our interest to solve the more
difficult problem. 'Vben the attacking plane comes within machine-
gun range the artillery is more or less unable to engage it because
of the difficulty of maneuvering a gun at the great angular speed
then necessary. The machine gun is fully capable of bearing this
burden unaided.
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It is highly probable that the Air Service tactics of the future
will be more bold than in the past; in fact, the development of the
armored attack plane proves the contention .. Swarms of attack
planes will engage infantry and artillery; and aerial activity within
machine gun range will be intensified. The importance of the ma-
chine gun has increased in proportion.

The .30-caliber machine gun did its work efficiently. It has
been stated that the French developed the artillery, the British the
searchlight, but that the Americans achieved the highest results
with the machine gun. In view of the advent of armor on planes
and in consideration of the necessity of increasing machine-gun
radius of activity, the .50-caliber machine gun has been developed
and is an assured success. The 37-mm. automatic gun promises to
be. One need have no fear of the results here. The aviator who
comes within range of a well-trained battery of these super-machine
guns is in for a long, hard winter.

Antiaircraft searchlight requirements differ from ordinary
searchlight requirements principally by virtue of the mobility re-
quired (hence, light weight), the requisite rapidity of maneuvering,
and the necessity for 90° elevation. The open type or "dishpan"
light more than satisfied the requirements of mobility through its
light weight; but the attendant decrease in illuminating ability has
turned searchlight engineers toward the barrel type light once more.
The design of such a type within the weight requirements of mobil-
ity will be perfected shortly; in fact, it seems assured now.

A plane is seen or it is not seen in the searchlight beam, accord-
ing to whether the contrast between its brightness and that of the
beam through which we look is sufficient. "\Vhen standing at the
searchlight looking toward the end of the beam we look through its
entire length, and it has, to us, a maximum brightness. There is not
sufficient contrast between this brightness and that of a plane in the
beam (unless it be very close indeed) to enable that plane to be seen.
As we move off to the flank of the light, the length of beam through
which we look, and hence the brightness, becomes less and we are
able to see the plane farther away. Present pipe searchlight con-
trols enable the operator to be twelve feet from the beam-jn some
cases less. This is not sufficient. Maximum visibility conditions
consistent with other concurrent requisites will be reached about
one hundred to three hundred feet from the beam. Here we must
station the observer and he must operate the light by remote control.
The design of a remote control system which will be light, rugged,
and permit the rapid maneuvering of the light necessary to following
a target traveling at high speed offers an interesting problem for
solution.
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The searchlight beam is a minute pencil of light in comparison
to the immensity of the volume to be searched. That volume is con-
siderably decreased by locating the plane from its sound by the
unaided ear; but the unaided eaI' is not sufficient. In the general
discussion of the method of "fire by sound" herein, mention has been
made of various apparatus designed to locate an aerial source of
sound. In none of these has a satisf{lctory solution been attained.
A sound location system must be perfected whereby-

(a) The azimuth and elevation of the source of sound may be
determined instantaneously and continuously.

(b) The location should be positive-not requiring an oscillation
of the apparatus either side of the normal to the source of sound.

(c) the system must be selective. The operation thereof must
not be interfered with by gun fire, terrestrial sounds, or airplane
motors other than the one being tracked.

(d) The method of determination should be preferably ocular
rather than auricular, that is, the sound waves should be trans-
formed to some form of energy (for example, electrical energy),
that is easily measurable. The results will then be visible and will not
depend upon the uncertain ability of the human ear to sense an exact
maximum or an exact phase.

(e) Naturally the system should correct quickly for lag and
refraction of sound.

(f) While mobility is a prerequisite for the antiaircraft troops
protecting the combat armies in the field, the defense of cities and
fixed utilities requires no ability to move from point to point rapidly.
It is in this type of defense that the sound apparatus becomes of
such vital importance. Therefore, while a field apparatus (mobile)
would be required for mobile troops, lack of mobility and necessity
for more-or-Iess laboratory methods would not necessarily bar a
system for use in defending our fixed sensitive areas.

The perfection of the sound-locating system along the preced-
ing lines will permit the immediate illumination of hostile planes
within visual range. At the same time it will enable the gunners to
overcome ~n a large measure the difficulties incident to darkness,
fog, mist, and clouds in repelling attackers by the method of fire
by sound.

Results have been achieved by antiaircraft troops that are un-
believable when compared to the mathematical probability that an
airplane will not be destroyed. Even so, such results are not suffi-
cient. 'Vith those results in mind we have heretofore said to the Air
Service: "Your pursuit planes are the best defense against hostile
planes by day. \Ye will support you at all times and act alone in
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your absence." In the future, as development progresses, we intend
to substitute for that statement of cooperation another: "Yours is
an offensive arm and should be conserved for offensive roles. vVe are
now prepared to assume the entire defensive burden within our terri-
tory that you may devote all your power, personnel, and materiel
to offense, which is the essence of victory." The time when that
statement may be made with confidence is coming surely and is com-
ing quickly. Antiaircraft defense is now an essential in warfare,
and its value will increase as through study, invention, and training
its destructive power is augmented until it stands to aircraft in the
relation that seacoast guns now have to vessels of war-absolutely
debarring them from the areas protected.

Nothing can be more inconsistent with true
public economy than withholding the means
necessary to accomplish the objects entrusted
by the Constitution to, the National Legislature.
One of these objects which is of paramount im-
portance, is declared by our fundamental law to
be the provision for "common defense."-Ohe.ster
A. Arthur, JJIessageto Oongress, December 6, 1881.



Annual Report of Chief of Coast Artillery

Extracts from the Anmual Repart of the Chief af Caast Artillery,
(Majar General F. W. Cae) to' the Secretary af War

Fiscal Year Ending June 30, 19~5

DURI~G the past year the efforts of this branch have been di-
rected towards: The maintenance of the foreign garrisons;

The training of the officer personnel in the United States to insure
the maximum professional advancement; The instructian af the
Kational Guard and the Organized Reserves; The training of pros-
pective Reserve Officers in the R. O. T. C. Units and in the C. M.
T. Camps; The develapment af materiel and of training methads;
The preservatian of materiel and pratection af praperty at sta-
tians not fully garrisoned; The distributian of the persannel and
the training methods fallawed to accamplish the abave are set forth
in the succeeding paragraphs.

As an incident to the abave activities, there has been maintained
a limited pawer for meeting an attack directed against aur coasts.

It cannot be assumed, however, that an effective defense could
be made of aur important harbars and naval bases with a Regular
Army enlisted strength of approximately 3400 and a National Guard
strength of appraximately 7300 when there wauld be required 46,730
enlisted men for a camplete manning af the fixed armament in war.
The Regular Army and Natianal Guard strength assigned to' rail-
way, tractor and antiaircraft artillery is fully as far below a reason-
able minimum.

Since 1913 the term "Caast Defense" has been used to' designate
a command of ane or more farts pravided far the defense of a har-
bor ar paint af the caast. The use af this term was based upon the
theory that an adequate defense of the caast as a whale was assured
by the defense of impartant seaparts and naval bases.

The 1Yarld War has madified this conception and an adequate
defense now contemplates denying an enemy access to any landing
place where he cauld quickly establish himself in force.

In consequence, it has become increasingly difficult to restrict
the use of the term "Coast Defense" to the narrow limits indicated
above, since it so adequately expresses the broader missian.

[567}



568 THE COAST ARTILLERY JOL'RKAL

The term "Harbor Defense" has therefore been substituted for
"Coast Defense" without change in the organization of the com-
mands to which applied. * * *

Under the provisions of A. R. 265-10 representatives of this
office have made training inspections of all the regular regiments
of Coast Artillery located in the continental limits of the United
States. These inspections have indicated that training programs
now in effect are too crowded and that, in consequence of this, regi-
mental commanders are finding it difficult to maintain a high state
of morale in their commands.

Reports of target practice show improvement in fire against
simulated naval targets during the year. There has been an increase
.in the number of hits per gun per minute, and in the firing ranges,
and a decrease in the times of making adjustments from observa-
tion of fire by battery commanders.

During one target practice in each Coast Artillery district ba t-
tery personnel has been subjected to a gas attack. These firings
have emphasized the need for gas masks suitable for the personnel
opera ting telephone and optical instruments. This has been brought
to the attention of the War Department and the development of a
suitable mask is in progress.

Under War Department instructions of April 18, 1925, ex-
haustive antiaircraft selVice training is now being conducted by the
62d Coast Artillery (A. A.) at Fort Tilden, New York, in conjunc-
tion with the Air Service personnel located at Mitchel Field, L. I.,
with a view to determining the degree of efficiency which may be
expected from antiaircraft gun and machine-gun fire against air
targets and the ability of searchlights, directed on data furnished
by listening devices to place their beams upon aircraft and to illumi-
nate continuously a target while it remains within range.

These firings as well as those held during the year by other
Coast Artillery antiaircraft regiments have demonstrated that this
form of fire is more effective upon bombing planes than that of other
classes of artillery against their normal targets. * * *

Coast Artillery OrgamizedReserve Training: The predominant
features of the training of Organized Reserves during this year have
been the training of organizations as units, the more intimate super-
'vision over active and inactive training by unit executives, the in-
creased interest taken in the Army Correspondence Courses, the in-
auguration of periodical conferences on artillery subjects in certain
centers containing a number of Coast Artillery officers, and the
training of-officers for wartime duty in this officeand at the Coast
Artillery School.
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LP to this time it has not been possible to train properly in
antiaircraft methods the personnel of the seventeen antiaircraft
artillery regiments located in the central part of the enited States,
owing to there being no regular Coast Artillery antiaircraft regi-
ment to form a'training center for these units of the Organized Re-
serves. Funds have been available to send only a few of the officers
of these regiments to any of the three regular antiaircraft regiments
located on the seacoast. Arrangements have been made to train this
,ersonnel with National Guard Antiaircraft regiments at Fort Sill,
Oklahoma, and Camp Sparta, 'Visconsin. To assist in this training,
regular Coast Artillery teams have been sent from the nearest anti-
aircraft regiments. This arrangement is not satisfactory, and
proper training can be given to these units and the three National
Guard regiments similarly situated only by organizing and station-
ing a regular antiaircraft regiment at some point in that region.* * *

In my last annual report attention was called to the fact that
a definite advance had been made toward providing adequate fire
control systems for the long-range guns already installed through
the approval by the War Department of a project for the comple-
tion of these systems within a certain number of years. The results
expected have not materialized. The fire control projects for the
United States were approved for completion on an eight-year basis.
The appropriation made available for this purpose for the fiscal
year 1926 will, if continued, provide for completion of these pro-
jects in not less than thirty-five years. * • *

The .50-caliber machine gun has been adopted as the standard
machine gun for antiaircraft defense. A new tripod has recently
been developed for this gun which gives increased stability in firing.
An experimental sight has been designed, manufactured and issued
for service test that is expected to give good results. As soon as
funds can be made available, .50-caliber machine guns should be
supplied to all Coast Artillery units for antiaircraft defense in re-
placement of the .30-caliber machine guns and automatic rifles still..In serVIce.

The new 3-inch antj.aircraft gun, :}lodel 1923-E, on mobile
trailer mount, is now undergoing test at Fort Monroe, Virginia, and
preliminary reports indicate that both gun and carriage will be sat-
isfactory as soon as minor defects have been corrected. This gun
embodies many improvements and, when it is finally approved for
manufacture, immediate steps should be taken to provide for the
replacement of the 3-inch antiaircraft gun, Model 1918, on auto
trailer mount now being used by our antiaircraft organizations. * * *
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The urgent need for sound locating devices for detecting and
tracking airplanes at night with a view to their illumination by
searchlights has been met by the design, manufacture and issue by
the Ordnance Department of experimental instruments. This de-
velopment work is considered of great importance and will be pushed
to completion as rapidly as funds permit.

The open type 60-inch searchlight was a wartime development
and is not entirely satisfactory. A redesign has been completed.
The new type is an inclosed light of greater power without increase
of weight. Nine of these new lights, with improved control appar-
atus, have been ordered and are under manufacture. '" '" •

In addition to my suggestions made throughout this report
and to my recommendations of f~rmer years, referred to in the
second paragraph above, I wish especially to urge at this time the
necessity for increased activity in the development of our antiair-
craft service.

Other Coast Artillery developments are either reinforcements
or extensions of well-tried-out ideas.

The antiaircraft service is, however, at a point where original
investigations and extended trials of new designs and methods are
imperative.

Every assistance should, therefore, be given this new service
both by supplying the organizations assigned thereto with the latest
developed equipment and by affording them the maximum oppor-
tunity for perfecting themselves in its use.

n is only in this way that a true estimate may be had of the
value of a service which bears such an important relation to the
national defense.

The battle is not to the strong alone; it is to I
the vigilant, the active, the biave. - PatTick
Hen.ry, in the ViTginia Convention, MaTch 20, 1775.
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Economy
'i\JHAT is economy? In its application to military affairs, the
" l' United States has not always been able correctly to answer the
question; and at the moment of writing there appears again a ten-
dency to choose the wrong answer.

The Army of today is the product of a gradual process of
evolution. It started from nothing. Its origin was largely influ-
enced by the old Anglo-Saxon prejudice against standing armies as
dangerous to our liberties,-a prejudice which is still "",'ithus and
which has had much to do with shaping the course and controlling
the destinies of the Army. Our Army has therefore always been
built to suit the needs of the immediate present. Consequently its
career is represented by alternating periods of expansion and con-
traction-rapid expansion upon the outbreak of war and almost
equally sudden contraction upon the conclusion thereof.

As a result, our national existence has ever depended primarily
upon the untrained citizenry of the country,-a body which has on
many occasions rendered valuable service after training, but which
has never proven its worth for general military purposes while still
untrained. This lack of suitable, economical preparation, this use
of untrained troops has prolonged all our wars and has rendered
them appallingly and unnecessarily costly, both in lives and money.

Our histories do not bring this to our attention. Our histories re-
cord only our triumphs and lead us to the logical conclusion that we
can dispense with a regular army. Our histories seize upon the Battle
of Bunker Hill as an example of the use of untrained troops and ne-
glect to note that the troops fought not only behind breastworks but
also under trained officers, veterans of the French and Indian 'Yars.

In the Revolutionary War, by enrolling 396,000 men, by allow-
ing seven years of time, and with the assistance of a foreign ally, we
defeated an enemy whose numbers never exceeded 42,000. In the
War of 1812, we enrolled 528,000 men to defeat an enemy who never
numbered more than 16,000 or 17,000; and we suffered the humilia-
tion of Hull's failure at Detroit, Hopkin's fruitless expedition, Har-
rison's experience, the failure of the militia under Solomon Van
Renssalaer, and the abandonment of the Xational Capital to the
enemy after a loss of eight killed and eleven wounded. In the seven
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years of the Florida War we enlisted 41,000 men with whom to com-
bat five or six thousand Indians, and then we failed to effect the
forcible emigration of the Indians which was the sole cause of the war.

The Mexican 'Var was fought with trained and disciplined
troops, but it was lengthened that troops might be trained and
disciplined. In the Civil War untrained army met untrained army.
In 1898 an unprepared army met greater incompetence. In the
World War we required a year before we could put trained troops
in the field.

The obvious solution is to provide trained men, and this is the
purpose of the National Defense Act. But the National Defense
Act becomes inoperative when neither trained instructors nor neces-
sary funds are made available to provide the training prescribed
therein. In the past we have suffered much in the name of economy,
but we have paid-we have paid through our pocket books and
through our life's blood. Are we going to go through it all again?
Are we going to forget that a false economy is no economy at all?
Are we going to invite other nations to trample upon us at will?

'Vorld peace is not yet with us, nor are we yet ready for it.
There has been no world peace in the past fifteen years. In the
-enited States every generation of our existence has participated in
war. We have had one year of war for every three years of peace.
Neglecting minor Indian campaigns, the average length of peace in
this country has been no greater than nineteen years. How, then,
can we argue that our sons will not in their turn have to go to war
and therefore need no training?

It has been said that "Every war ends in peace," but is it not
equally true that every peace ends in war? Let us retain our in-
herited prejudice against a large standing army if we must, but let
us not forget that our citizenry, to be of value in war, must be
trained. Let us pray that the youth of our nation may never have
to go to war, but let us at the same time put our country on a sound
defensive basis that the future may be saved the expenditures and
the sacrifices of the past. Let us exert every effort to promote and
perpetuate peace between nations, but let us also consider our child-
ren and our children's children and forget not that they too may
hear Our Country's Call:

Lay down the axe; fling by the spade;
Leave in its track the toiling plow;

The rifle and the bayonet-blade
For arms like yours were fitter now;

And let the hands that ply the pen
Quit the light task, and learn to wield

The horseman's crooked brand, and rein
The charger on the battlefield.
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Pensions for Widows and Children
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A recent article in one of the country's most widely circulated
daily papers states that the widows of present day officers and sol-
diers dying in line of duty or as a result of injuries or illness origi-
na ting in line of duty would not receive any pension.

The statement was evidently based upon the World War Vet-
€fans Act, as amended and approved June 7, 1924, which stops the
payment of compensation to widows, orphans and other dependents
by the Veterans :Bureau, unless the officer or soldier was wounded or
injured or contracted illness, prior to July 2, 1921, which eventually
caused his death. However, coincident with the passage of the above
act the pension laws which do not apply for World 'Val' Service
and which are adminsitered by the Pension :Bureau again became
effective.

The following is an official synopsis of the law:

The widow of an officer whose death resulted from disability incurred
while on active duty may be entitled to a pension from the date of his
death, regardless of the date of her marriage to him or her financial con-
dition. The rate of pension ranges from $15 to $30 per month, depending
upon the rank of the officer, with $2 per month for each of his children
under the age of sixteen years.

The pension for widows are as follows:
Permollth

Lieutenant Colonel and all officers of higher rank $30.00
Major 25.00
Captain 20.00
First Lieutenant 17.00
Second Lieutenant and Warrant Officer 15.00
All enlisted men 8.00

Where the widow's husband served during the Spanish Ameri-
can War, Philippine Insurrection or :Boxer Rebellion Pensions of
$20 per month are paid if pension is not claimed under the Act in
preceding paragraph.

The Secretary of the Army Mutual Aid Association reports
that during the past three years the widow of every member who has
died during that period has been granted either pension or com-
pensation with two exceptions, and in those cases the officers died
from disease developed after separation from the service and not
incident thereto.

The Army Mutual Aid Association recommends that all offi-
cers report all illnesses suffered by'them to the surgeon and even if on
d. s., or leave, that written report of illnesses or a statement from
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civilian physician be filed officially. The Pension Bureau bases all
grants of pension upon the sick and service records kept by the War
Department. Statements of members of one's own family are of
practically no help.

The Army Mutual further advises that all officers should keep
a church or court copy of marriage certificate and birth certificates
of minor children for possible use by the family to establish Pension
Claim and members of the Association may file such papers in its
office for future possible use.

Of all government claims which a widow makes, the pension
claim is most trying to handle hecause of the numerous formal and
technical proofs that must be submitted in exact compliance with
the law and Bureau regulations. Married officers and enlisted men
should do everything possible to obviate the numerous obstructions
and delays which can be made to prevent or delay the granting of
Pension Claims. Members of the Army'Mutual Aid Association should
comply with its request for marriage certificates and birth certifi-
cates of minor or invalid children. Those who are not members
should arrange for the presentation of their claims by a good pen-
sion attorney or trust company.

Many widows who axe legally entitled to pensions have never
been granted claims because they were not cognizant of their own
rights and had no friends able to care for their interests.

Coast Artillery Designations
Recently, in a study of one of the publications of the General

Service Schools, t.here was noted a frequent reference to the Corps
regiment of antiaircraft artillery as the "205th Artillery (antiair-
craft)." In the August number of the COASTARTILLERYJOURNAL
the same designation is employed by a Coast Artillery graduate of
these schools. Such a designation is, of course, a violation of the
provisions of ?-eneral Orders ~o. 5, 'Var Department, 1925.

The Antiaircraft regiments of corps and armies in the field are
Coast Artillery regiments and should be referred to as such. A
proper designation, conforming to G. O. 5, would therefore be "105th
Coast Artillery (A. A.)."

Though we should not, we may occasionally be inaccurate in
naming organizations of other branches, and we can, perhaps, for-
give members of other branches of the service should they, by any
chance, be inaccurate in naming our units; but we certainly should
insist that we ourselves be exact in designating our own organiza-
tions. '''hen we mention Coast Artillery units, let us call them
"Coast Artillery."
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The President on National Defense
[Reprinted from the Chicago Tribune]
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It is to be inferred from the President's remarks at Omaha that
he feels we are in danger of spending too much money on national
defense. There is nothing less likely. The militarism to which he
refers is in this country a bit of jargon with about as much likelihood
of becoming a reality as a conversion of the American people to
Mormonism. There is nowhere in the world a people more disposed
than ours to save money on a military establishment or to put an ex-
treme reliance upon international treaties and understanding for the
preservation of peace. At this time especially, as no one has more
reason than Mr. Coolidge to be aware, the nation is all for reduction
in public expenditures or at any rate in taxation, and as the state
of the great powers is such as virtually to suspend the possibility of
attack upon us for some years, an argument that this is the time
when we can safely retrench on national defense seems well nigh
unanswerable. The President was never so little in danger of con-
tradiction as when he declared that "our people have had all the
war, all the taxation and all the military service they want."

But that is no new situation for us. As a matter of fact, we are
passing through a period like that which followed the Civil War.
Then the American people were serenely certain they would never
fight another war. The Army disappeared. The Navy disappeared.
The Army became a constabulary devoted at first to chasing In-
dians and later to cutting grass. The Xavy was reduced to the mini-
mum and made no progress worth speaking of. In the eighties Wil-
liam C. 'Vhitney, Grover Cleveland's Secretary of the Navy, began
to modernize the fleet. Mr. Cleveland once threatened Great Britain
with war, but he had nothing to fight it with if the threat had been
called. In 1898 the nation, and especially the seaboard states, were
glad the Xavy had been modernized, not excepting Mr. Coolidge's
home town. It was not till 1916 that a real step was taken toward
modernizing the Army as a military organization expected to fight
under modern conditions.

These are not historical l'eminders intended to justify inordi-
nate expenditures upon the Army or Xavy, but they illustrate our
opinion that if the President has a fear that mysterious forces will
take possession of congress and induce it to spend a dollar more than
it has to on the Army or Xavy, he would be well advised to dis-
miss it. 'Ye agree with the President that, except during war, our
defenses are as good as they ever were. But they have never heen
good in peace time, though thus far we have escaped from paying as
disastrous a penalty for this gambling with safety as we shall have
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to pay some day if we keep it up. Our plain duty, with respect to
national defense, is to induce adequate expenditure, just as one
keeps up insurance year in and year out.

We do not understand the reference to "any organization of
men in military service bent on inflaming the public mind for the pur-
pose of forcing government," but we suggest there is a good deal
more organization in this country bent on filling the public mind with
pacifist fallacies and obstructing proper provision for the adequate
defense than of the organization to which he refers, whether it be the
fiery Co!. Mitchell and his ardent supporters, or the Regular Army
or Navy, or the National Guard, the Navy League, or all combined.

The airplane and the submarine and lethal gases have to be
studied and energetically developed, while safety demands the con-
tinued maintenance of the older basic elements of military and naval
strength. There is no danger that we shall expand this strength
unduly.

There is war in several quarters of the globe right now and
more is threatened. While it is well to strive for the demobilization
of racial antagonisms, fears, hatreds, and suspicions, and to try to
create an attitude of toleration in the public mind of the peoples
of the earth, that is, we submit, a long job, and in the meantime,
though we do not maintain a hugh armament, as a sword hanging
over other nations, we want what sword we have, small though it is,
to be always sharp and ready for our defense.

[Reprinted from the Chicago News]

"I am for defense," says President Coolidge. But there can be
no adequate defense without an adequate body of regular army offi-
cers trained to maintain the provisions of the National Defense Act.
The number of officers now on the rolls is less than that previsioned
by the act in question.

Victi~s of Pacifism
[Reprinted from the Portland Oregonian]

Just what preparedness for war means is told, in a manner that
should impress every American, in the dispatches of James O'Don-
nell Bennett from a reserve officers' training camp. The incidents
related of the "Todd 'Var proved that unpreparedness brings
death to men who fight against militarism. Ignorance caused offi-
cers to fire shells that did not explode because they had no fuses.
Those shells were fired to enable infantry to advance without heavy
loss of life. :Many lives must have been lost because they gave no
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protection. Unpreparedness in that case was actual aid to militar-
ism, yet those who profess most fervent hatred of militarism insist
that we shall not train our men to resist it.

Men take training because they want to be prepared for what
may come and do their part well. Patriotism would impel them to
serve in defense of their country and they undergo training in order
that they may win, that they may be equipped to defend themselves
and that their lives may not be uselessly sacrificed. Those who have
experienced war want no more of it; have a horror of it. Yet their
desire to be ready in the event that it should come again is miscon-
strued as betraying love of fighting.

By thus interpreting the motive of young men who go to train-
ing camps every summer, pacifists slander the best of our citizens
and oppose the formation of a body of men that would shield them
from harm if war should come. The worst delusion prevalent is that
by opposing preparedness pacifism prevents war and saves life. By
fostering the opinion that peace-loving nations like this could not
and would not fight, it encouraged the militarist nations to make
war. It sent Britain to war with a small army, ill provided with
artillery, and it delayed for two years formation of a large army
trained and equipped to take the offensive. During those two years
the allies suffered terrible defeats and lost hosts of men, all victims
of pacifism. After the United States intervened fourteen months
elapsed before American troops took the offensive, and during that
period the allies suffered immense losses of men, victims of pacifism.
In the Argonne battle the American Army was inadequately trained
and was short of artillery and aircraft, and lost thousands of men
whose lives could have been saved without reducing the extent of
the victory. They were victims of pacifism. The men who take mili-
tary training are determined that, if the call should come to them
to defend their country, they shall not fall victims to that delusion.

Pacifism and Preparedness
[Reprinted from the Portland Oregonian]

'" '" '"The correspondent, who, in a letter printed elsewhere'" '" "',
denies the necessity for prudent preparedness for war under present
conditions is guilty of the usual evasion of responsibility for the
consequences of their acts which marks the contentions of the paci-
fist-idealists. '" '" '"

The writer holds that "pacifism did not prevail" in our attitude
toward the late war, but curiously places the blame for conditions
which brought "death to the men who fight against militacis.m" on
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the shoulders of those "who accepted the way of war-hesitatingly
-and who did not carry their point of view to its logical conclu-
sion-preparedness." In other words, if there had been prepared-
ness, there might have been less sacrifice of life, as the matter turned
out. This is probably true. It is unessential to prove whether or-
ganized pacifism or the feeble patriotism which sometimes passed
fOl'pacifism resulted in what is conceded to have been an unfortunate
situation. The result was expensive and disastrous, in any event.
That there may as a matter of fact have been no organized pacifism
is beside the question. There was pacifism, in whatever guise, and
to the extent that it was responsible for unpreparedness for that
which is now known to have been an unavoidable conflict, it cannot
escape blame for its acts. • • •

Surely the spirit of justice within our own boundaries does not
rest on so slight a foundation that it can be endangered by pre-
paredness for defense.

Armiea and navIes are nece55ary for security,
as police and criminal courts, and bolts and bars
are necessary. They are adjuncts of peace. * * *
Mankind has not yet, cannot yet, discard the use
of these force1S.-CaJvin Coolidge, at TVashington,
D. C., September 24, 1923.
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Seacoast Artillery Firing

[CaAST ARTIJ_LERY BaARD PROJECT NO'. 220}

EDITOR'S NOTE: Ooast Artillel'Y Board Proje.ct No. 220 is one of the most important and
most interesting projects ever undertaken by the Board. The JOURNAL regrets that the
length of the project is such that it can not be given in full in these pages. However. the
project with omissions reduced to a minimum, has been secured from the Ooast Artilleril
Board for publication in three parts, of which this is the third. The action of the Ohief
of Ooast Artille1'Y on all parts of the project published appears herein,

22. Time-Range (Elevation) and Time-Azimuth Dev1'ces. Predictian aftener
than ance in thirty secands cannat be accamplished an manual platting baards at
present in use ar adapted. Hawever, it is desirable to' pravide a means far sub-
dividing the range and' azimuth predictians in order that accurate firing data
may be available at the guns 'whenever they are ready to' be fired. NO'tharough-
ly satisfactary means for subdividing these predictians has been prescribed. Far
fixed guns the time-range relation board has been used" for the interpolation of
firing ranges together with "creeping" an the range drum of the gun. There is no
serious objection to creeping, but the operatians between procurement of a cor-
rected range to' the setfarward paint and the receipt of fire data by the range
setters at the gun always have been cumbersame. It has been custamary to' plot
the time-range and tiine-azmiuth curve an the time-range baard and time-azimuth
board and then interpolate far the intermediate intervals. It is believed that a
mare satisfactory means far handling the time-range and time-azimuth relatian
can be devised, and the Coast Artillery Board is studying this question in Caast
Artillery Board Project NO'. 222, Time-Ronge and Time-Az1'muth Interpolating
Dev1'ces.. The Time-Range and Time-Azimuth Spirals described in Coast Artil-
lery Baard Praject NO'.75, F1're Control System for 155-mm. G. P. F. Guns, and
the use of proportional dividers in connection with the elevation baard (Per-
centage Corrector) and the Deflection Board as described in Coast Artillery
Baard Praject NO'.117, Fire Oontrol :Jfethod{!for :JIortars, are both satisfactory.
It is believed, howe'\<er, that it may be feasible to develop means whereby the
time-range relation may be taken directly from the Percentage Corrector (Eleva-
tian Board) and the time-azimuth relatian directly from the deflection board.

23. Spotting Devices for 'Use in Terrestrial Spotting. a. Within the last
tWGor three years the Coast Artillery Baard has studied, tested and reparted on
a large number of spotting devices. The need far a standard spotting device is
recognized. Opinians differ as to' whether it cauld functian in engagements be-
tween share guns and ships, but the Caast Artillery Baard is canvinced that all
seacaast artillery batteries shauld be sa equipped and trained in time af peace
that they could correct their fire in action whenever observation of splashes is
possible.

£5791
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b. The spotting organization and equipment should be used during trial fire
and all other fire in order that the location and prediction of the target's positions
may continue uninterruptedly on the plotting board. When trial shots are fired
it is desirable that the data from them be made available immediately upon the
conclusion of such fire. These considerations indicate that a standard spotting
device should be suitable for use during trial fire as well as fire for effect, and
that it should be suitable for use when azimuths of splashes are reported as well
as when deviations from a finite or hypothetical point are reported.

c. (1) It is quite generally agreed that adjustment of fire should be b\sed
on deviations of splashes from the setforward point. Spotters may report
angular deviations of the splashes as right or left of the target; the position
of the target at the instant of splash might not coincide with its predicted
position as shown upon the plotting board; some of the observed deviations
may be due to normal deviations of the ballistic correction due to range
changes and other considerations; but these considerations should be weighed
by the officer concerned so as to adjust the fire upon the point of ex-
pected impact.

(2) Practically every artillery officer has seen splashes at target practice
with the unaided eye and then has heard an observer nearby report the
splashes as "lost," simply because he did not see the splash in the field of
view of the instrument to which his eye was placed. In such target prac-
tices as have been held using a sinuous hypothetical course, splashes have
deviated widely from the point of expected impact at the instant of splash.
The point of expected impact (setforwa'rd point) has in many instances been
distant from the position of the hypothetical target. These considerations
indicate that spotters should be traine'd to observe splashes either in azimuth
or in angular deviatio~ from a known point or target as conditions may
dictate.

(3) It is a generally recognized principk in the location of stations for
observing seaward fire that the locations should be such as will serve the
battery best under varied conditions of visibility. * * * Attempts have been
made in many localities to furnish as complete terrestrial visual observation
systems as geographical conditions will permit. In some localities it is im-
possible to provide terrestrial visual observing stations which will permit
fire at the maximum range of the cannon to be observed. II). other localities
it is possible to provide for position finding and observation by locating sta-
tions far in advance of, or far to the, flank of the target, so that position
findJing and observation of fire usually will be satisfactory to the maximum
range of the cannon to be served. Cnder conditions of poor visibility, identi-
fication of both splash and target may be, difficult and identification of the
splash only should be ,sufficient. It follows that standard spotting methods
must be limited neither"to axial observation nor to measurement of angular
deviations from targets.

d. The above discussion sets forth in a general way the primary conditions
which a suitable spotting device must meet. Further, a suitable spotting device
should be simple in theory or construction and operation; it should furnish
accnrate results quickly and be reasonably inexpensive; it should be adaptable to
bilateral observation of fire and to unilateral observation of fire; it should be
suitable for use by fixed as well as mobile seacoast artillery, for use by seacoast
cannon of any caliber, and should meet land warfare requirements as well as
those in seaward fire.
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e. All of the devices tested by the Coast Artillery Board possessed consider-
able merit and, with certain limitations, offered workable solutions. None of them
have been found sufficienty superior to the others to warrant a recommendation.
for adoption as a standard article of equipment for manufacture and issue. In-
cluded among the devices tested were spotting charts. It appears feasible to
overcome the chief disadvantages of the spotting chart and to modify it into a
device which can meet the requirements stated above to a satisfactory degree.
A description of the spotting chart and the proposed modification was described
in the September, 1923, COASTARTILLERYJOURNAl.. A satisfactory trial of the
ideas expressed in that article cannot be had without the expenditure of some
funds for print.er's plates and paper. The Coast Artillery Board still has the
spotting chart under consideration. Some spotting device should be included in
Tables of Basic Allowances, but until a suitable device is developed and adopted
as standard, battery commanders may be expected to improvise a device good
enough for particular local conditions.

24. Spotting Devices for Use in Aerial Spotting. a. In connection with
Coast Artillery Board Project ~o. 281, Test of Spotting Instrument (F. A.),
1923, the Coast Artillery Board is considering various methods of observation of
fire from aircraft. The spotting instrument under test permits obtaining devia-
tions from the target as an origin measured in azimuths from the magnetic north.
It is contemplated that deviations be reported by the "Clock code." A simple
device for relocating the impacts with reference to the battery-target line has
been developed and will be tested in conjunction with the spotting instrument.
The data for operating this device are the azimuth of the setforward point, the
deviations reported by the observer, and the variations of the compass, that is,
the deviations due to local attraction and the declination for the particular lo-
cality for which used. For each firing the deviation of the compass is determined
by the observer and furnished to the battery firing. Thereafter, both the spot-
ting instrument and the spotting device are operated simply and quickly. It is
believed that the spotting instrument will improve the accuracy of spotting from
aircraft and that the spotting device will make the deviations from the battery-
target line quickly available to the battery commanders. The device for deter-
mining the values of deviations with respect to battery-target line is operated by
one man, is universal, and is more simple than any spotting device yet developed
for use in terrestrial spotting.

b. At the same time that the aerial spotting instrument is being tested it is
also intended to test various methods of aerial spotting when the observer does
not have the spotting instrument. In these tests, impacts will be estimated and
reported with reference to the battery-target line, with reference to the course
of the target, or possibly with reference to the magnetic ~orth. Aerial spotting
by estimation with reference to the battery-target line in moving target firing
offers considerable difficulty to the observer but, considering the difficulty, has
been generally satisfactory. It may be said that the good results have been ob-
tained in spite of the difficulties. Aerial spotting by estimation with reference
to the target's course, that is, the axis of the ship prolonged by its wake, should!
eliminate some of the observer's difficulties and probably will give increased
accuracy in spotting. A device at the battery will be required: for converting
deviations to the battery-target line as a reference. A device for accomplishing
this is under consideration, but it is difficult to develop a satisfactory method
of obtaining the necessary data as to the course of the target without introducing
such additional operations on the plotting board! as to interfere seriously with
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the operations essential to position finding. If it proves practicable to estimate
deviations from magnetic North without the special spotting instrument men-
tioned in 24 a above, then the device at the battery for converting deviations to
the battery-target line can be the same as that developed for use in,connection
with the special spotting instrument. This procedure appears feasilfe. If so,
it means that, at the battery, conversion of deviations to the battery-target line
can be made quickly without interfering with the plotting operations.

25. Wind Component Indicator. The wind component indicator now issued
to fixed! batteries is not suitable for furnishing wind reference numbers when the
direction of the wind is given in mils from the north point, as contemplated by
the approved form of meteorological message. A simple modification of present
wind component indicators was suggested in Coast Artillery Board Project No.
248. The modification will permit wind reference numbers to be obtained directly
from the wind component indicator when the direction of the wind is furnished a
battery in mils and the plane of fire is measured from the South point in degrees.
The Coast Artillery Board will submit recommendation for the design of a wind
component indicator suitable for mobile seacoast artillery, such that proper wind
reference numbers for use on the Range Correction and Deflection Boards will be
obtained when the direction of the wind is indicated in mils measured from the
North and the plane of fire is measured in degrees either from the South or North.

26. Sights. Mobile seacoast artillery is not at present equipped with sights
suitable for moving target. firing. It is believed to. be very important that this
condition be corrected at the earliest possible date. A Model E 1922 Panora-
mic sight has been manufactured at Frankford Arsenal for use with 14-inch
railway guns. One of these sights is under service test at Fort Eustis. This sight
appears to be suitable for moving target firing. It is so constructed that when
laid on an aiming point it can be adjusted to read the,azimuth of the plane of
fire. Thereafter, since the sight is graduated so that the readings decrease as the
line of sight is turned clock-wise, it is evident that when a particular reading is
set on the sight and the gun is traversed! until the line of sight is on the aiming
point the gun will be laid on the azimuth corresponding to the reading indicated on
the sight. In Coast Artillery Board Project Xo. 131, Panoramie Sights for ]J[obile
Artillery, the Coast Artillery Board recommended that Model E 1922 Panoramic
Sights be furnishcd all railway seacoast artillery and that similar sights be fur-
nished for mobile seacoast artillery; also that all mobile seacoast artillery be equip-
ped with telescopic sights suitable for Case II firing, and that sights for tractor ar-
tillery be suitable for Case I firing. Since the sights recommended are for seacoast
artillery, it is expectel1 that they will be graduated in degrees and hundredths of
degrees, so that one unit of IDeasure for horizontal angles will be used in the
Coast Artillery service in operation of the deflection board and pointing of sea-
coast cannon in direction. Recomm{>ndations have also been made that the teles-
copic sight for mobile artillery be adapted to mounting on an aiming rule, and
that aiming rules be issued all such batteries. It is believed that the need for
suitable sights for mobile seacoast artillery is a pressing one.

21. Summary of Fire Control Developments and Their Effect on Trai'lling
and Supply. a. Summarizing paragraphs 13 to 29 above, it will be noted that
seacoast artillery fi}."econtrol system has been developed as follows:

(1) Terrestrial visual position finding using horizontal base system in
connection with multiple base-end stations, multiple vertical base-end sta-
tions, and self-contained range finders.
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(2) Aerial position finding using the gun as a range finder in conjunc-
tion with ballistic firing and observation of impacts with reference to the
target.

(3) Position finding and location of impacts by sub-aqueous sound rang-
ing, which is under development.

(4) A flexible communication system to serve multiple base-end! sta-
tions. It is considerably less vulnerable than formerly.

(5) An improved and less vulnerable time interval system.
(6) A plotting board adaptable for use with multiple base-end stations,

for use with aerial position finding, and for use as a relocating board.
(7) Prediction devices-several acceptable ones, but none completely sat-

isfactory. Still under investigation.
(8) Improved meteorological equipment for furnishing speed and' direc-

tion of wind aloft, ballistic density and temperature, so as to be readily avail-
able for use by battery commanders. Still under investigation and develop-
ment with indications that improvement is to be expected.

(9) Range correction board suitable for all types of seacoast artillery,
which is operated deliberately to give a ballistic correction without reference
to the time interval system.

(10) A ballistic correction which takes into consideration: height of site
(including tidJe); ballistic wind; atmospheric density; earth's rotation; atmos-
pheric elasticity; projectile weight; and muzzle velocity.

(11) A percentage corrector, which applies.a ballistic correction, varying
directly with the range, to the actual range to obtain corrected ranges or
elevations, furnishes a means for applying corrections due to observation
of fire so the corrections vary directly as the range varies, and furnishes a
simple method of caring for the range-range relation problem where gnn
batteries have the range-drum graduated for a standard projectile but are
firing a projectile different from standard. Use is authorized but not re-
quired!.

(12) A range' adjustment board for determining the range adjustment
correction, showing on what shots based and when applied. It may be used
advantageously with any of the prescribed methods of fire adjustment but
is particularly adapted to the method which appears most logical to the Coast
Artillery Board, viz: A correction at any period based on the mean of the
deviations of such number of previous shots or salvos as, after consideration
of elapsed time and changing conditions, seems to indicate the most probable
deviations of the next succeeding shots, if uncorrected. Use is authorized
but not required.

(13) Time-range (elevation) and time-azimuth devices, which permit in-
terpolation of corrected ranges and azimuths at 10- or I5-second! intervals.
Usable devices are developed but problem is still under investigation with
view to improvement. Indications are that satisfactory interpolations ulti-
mately may be taken from percentage corrector and deflection board. Use
is authorized but not required.

(14 Spotting devices-usable devices for both terrestrial and; aerial spot-
ting have been developed, but none of them are sufficiently superior to justify
adoption of any as standard. Still under investigation and, pending adoption
of standard, a suitable device must be improved locally.

(15) Sights for mobile seacoast artillery now under manufacture are so
designed as to permit laying the gun in azimuth using data furnished by a
deflection board, which will be similar to the standard for fixed seacoast
artillery.
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(16) Deflection Board adapted to use of all types of seacoast artillery,
fixed! and mobile, is under development. Sufficient progress has been made
to justify the statement that one deflection board can be developed for all
types of seacoast artillery for Case I, Case II, and cas, III firing.

b. A fire control system composed of the elements listed above is applicable
to all types of seacoast artillery, fixed and mobile, for firing on moving or fixed
targets. If four-gun railway batteries are retained, it may be necessary to make
slight changes in some of the apparatus, but the system reduces to a minimum
the need for slightly different devices designed for accomplishing the same pur-
pose at different classes of seacoast artillery batteries. Manufacture and supply
will be simplified.

c. A system of fire control applicable to all classes of majro-caliber sea-
coast artillery simplifies training, since fire control sections trained for one class
of artillery may function with another class without the necessity of mastering
the operation of different apparatus. This is of great importance when it is con-
sidered that many Coast Artillery organizations have primary assignments to
one class of artillery and secondary assignments to another. For example, a fire
control section assigned to fixed mortar batteries could, without any change of
training methods, use the fire control apparatus of the mortar battery and per-
form as a fire control section of a 155-mm. G. P. F. organization. By changing
range correction and defiecton board charts it could in fact use the mortar fire
control apparatus with the 155-mm. battery. These conditions make possible a
common training doctrine and methodS for all seacoast artillery units. This fire
control apparatus can be used in fixed target -firing and will minimize figuring
firing data.

d. In Coast Artillery Board Project Xo. 116, Fire ('ontrol for National
Guard, the possibilities of extending the system to Xational Guard and R. O. T. C.
units is shown. Apparatus used by such units in training can be taken with them
in the field and used with whatever artillery assigned. One of the chief missions
of regular officers and troops is the instruction of Xational Guard, Organized!
Reserves, and R. O. T. C. units. It is of considerable importance that the train-
ing of these units be coordinated. Wide differences of viewpoint among exper-
ienced artillerymen cannot fail to result in confusion in the minds of beginners.

e. The fire control system developed provides the "tools" for uniform
methods in preparation of fire. If these tools are used to the best advantage in
conducting fire; uniformly good results will be obtained. A method of conducting
fire with G. P. F. batteries was discussed in Coast Artillery Board Project No.
75, Fire Control System for 155-mm. G. P. F. Guns. An application of the same
system in firing 12-inch fixed mortars was discussed in Coast Artillery Board
Project No. 117. Both of these d.!scussions show that the proposed system will
furnish accurate ballistic firing data to a battery as rapidly as the guns can be
loaded, laid and fired. The condluct of fire must always be dependent upon the
methods and judgment of a particular battery commander, but if conducted ac-
cording to sound principles the system is capable of fulfilling all the requirements
outlined in paragraph 9 c above as being desirable and meets the ideas of the
Board of Officers, mentioned in paragraph 9 G above, that desirable features of
improved fire control methods should be (1) provision for use of multiple bases,
and (2) correction of fire based on instrumental observation of fire.

28. Preparation and Adjustment of Fire. a. In the last few years there
has been very considerable improvement in the conduct of fire at moving targets.
It is believed that there is at present considerably less tendency in the service
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to apply methods of adjustment which are solely applicable to fixed targets to
the problem of moving target firing. There are, and can be, no hard andJ fast
rules of procedure in the methods of adjustment of fire against moving targets.
There is no easy road to efficiency in this matter, but there are certain prin-
ciples applicable to moving target fire which must be mastered by a Coast Artil-
lery officer and applied according to the circumstances existing during each par-
ticular firing.

b. Fire control and position finding methods in moving target firing should
be such that the obtainable rate of fire is dependent only on the time necessary
for the mechanical operation of loading and pointing. Such of the fire control
and position finding operations as are performed prior to each shot or salvo must
be completed and information delivered to the gun in time to avoid waiting for
firing data. In other words the rate of aimed fire should not be appreciably
slower than would be required for the same gun using unaimed fire. The rate of
fire should in no way affect the accuracy of fire, and this condition is believed
to be possible if the fire control apparatus listed in paragraph 30 a above is used.
Preferably, the fire control operations for adjustment of fire should conform to
the following requirements:

(1) Ballistic corrections applied for every commensurable influence wh:ch
affects the flight of the projectile.

(2) Arbitrary corrections determined from observations of impacts ap-
plied in such manner that they will vary for the changing ranges approxi-
mately at the same rate as the ballistic correction varies, arbitrary correc-
tions being regarded as adjustments on changes in the ballistic correction.
This procedure will result in an ultimate adjustment of the total correction
to conform approximately to changes in ranges.

c. Thorough preparation of fire should! consist of:

(1) Calibration which should be accomplished at a convenient time by
special. calibration firings. The importance of calibration cannot be over-
estimated.

(2) The organization and training of the battery personnel, orientation
of gun sights, azimuth instruments, plotting boards and other devices, orien-
tation of guns, checking of range drums by clinometer, and procurement of
the essential meteorological and ballistic data.

(3) The determination of the ballistic range and deflection corrections
for the range and azimuth at which trial or ranging shots may be fired,
using an assumed! muzzle velocity, that is, a muzzle velocity based upon his-
tory of powder and its temperature at time of firing.

(4) The firing of the trial phase, preferably by trial or ranging shots.
(Although usually considered as a phase of adjustment, this is inserted here
to simplify the discussion.)

(5) The alteration of the ballistic correction by the amount which may
be justified as a result of trial fire, that is, ordinarily, by the mean of the
deviations of the trial or ranging shots. In this connection the following
discussion is pertinent.

(a) The ballistic correction requires slight adjustment when the initial
velocity and atmospheric conditions are measured undlCr Proving Ground
conditions. Improved meteorological equipment permits increased accuracy
in determining atmospheric conditions, but since devices for measuring muz.-
zle velocity have not been perfected for issue to batteries, the estimate of
this element of the ballistic correction is based on very uncertain data. The
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practice of ascribing the difference between the observed ranges and the
expected range of a group of trial shots as due chiefly to the difference be-
tween the assumed velocity and the actual muzzle velocity is warranted on
the assumption that errors and omissions in dt;iermining the factors which
affect retardation are fewer and of less amoult than those which affect
muzzle velocity.

(b) Trial shots should be used whenever visibility conditions in the vicin-
ity of the target from any cause are such that shots directed at the target
probably cannot be observed, providing a registration or trial shot point can
be selected such that deviations can be determined. Three or more trial shots
should be fired ordinarily from the same gun with the same laying, without
reference" to the time interval indicators, and as rapidly as possible consist-
ent with precise laying. If, because of lack of information concerning the
powder or for other reasons, wide deviations are anticipated, the second
and successive shots, as may be desirable, may be delayed for the observation
of the preceding shot or shots in order that correction designed to bring the
range of the center of impact nearer to the expected range may be applied.
Ordinarily, however, such delays during trial fire should be unnecessary and
are undesirable. When the series is completed and the mean of range and
azimuth deviations determined, fire should be shifted promptly to the target.
The interval between the conclusion of trial shot firing and shifting fire to
the target should not greatly exceed one minute plus time of flight in the
case of 12-inch mortars and should be less with more rapid firing armament.
Trial shots are favored for the trial phase of night firing, whether smoke
screens are employed by the enemy or not, since splashes are more likely to
fall within the searchlight beam when the light is stationary than when fol-
lowing a moving target. The trial shot procedure is satisfactory whenever
it can be used. Errors in laying are less likely and determination of devia-
tions probably more certain and accurate when all trial shots are fired with
the same elevations and azimuth. They offer the quickest and most accurate
means of determining a probably true adjustment correction of the ballistic
correction. The trial shot point preferably should be on the predicted course
of an enemy target at the approximate range at which it is expected to open
fire, and enough in advance of it so that the trial phase (registration) can
be completed a very short time before the target arrives within the field of
fire. Whenever it is necessary to open fire at once upon the target and not
delay for trial shots, and it is possible to observe impacts, resort should be
had to ranging shots, which are, in errect, trial shots fired at the moving
target. If the target is preceded by destroyers laying do¥<'TIsmoke screens
the trial shot point should be at a sufficient distance ahead of them to avoid
obscuration of impacts from spotting stations for registration. When em-
ployed in target practice,.the same principles apply except that safety to the
towing vessel should have prior consideration over the advantage gained by
selecting a point dangerously near the range and azimuth at which fire at
the target will be opened.

(c) Ranging shots, that is, trial shots fired at the target, by single piece,
alternate pieces, or battery salvo, may be used when deviations of impacts
in the vicinity of the target can be determined. Ranging shots have the
advantage of avoiding the delay of shifting fire and of offering a possibility
of hits during the process of adjustment. Ranging fire should be continuous,
that is, there should ordinarily be no delays for observations of impacts.
Corrections may be by successive approximations or be based upon the mean
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of the deviations of three or more shots. In the former case, the correction
based on the deviation of the first shot might not be applied earlier than the
fourth shot, but as a rule should. be incorporated in the third shot; that for
the second shot on the fourth shot, etc. After three or four shots have been
observed and corrected for, additional corrections should be based on the
mean of the deviations from the expected range of not less than three or
four of the most recent shots or salvos, whether adjustment fire be con-
ducted, or battery fire for effect opened.

(d) A thorough comprehension of the mechanics and technique of fire
control is a necessary attribute of an efficient Coast Artilleryman, whose
principal mission is effective fire on moving naval targets. If the procedure
outlined above for preparation of fire be accomplished properly and thor-
oughly, then properly adjusted fire at an enemy ship may be expected.
Under those conditions of visibility which we may reasonably anticipate,
whether the splashes of any shots fired at enemy ships can be identified and
the deviation measured, is problematic. That some impacts may be observed
and identified is probable, especially those impacts which may be short. If
impacts can be identified and observed and the target can be tracked by the
position finding observers, then in general, the deviations of observed splashes
can be obtained. The probability that intensive fire on enemy vessels may be
susceptible to observation is sufficient justification in itself for both terres-
trial and aerial spotting installations, in order that we may overlook no
opportunity to deliver the maximum of effective fire in engagements with
naval vessels.

g. In the case in which the magnitude of range deviations cannot be de-
termined owing to failure of communication with a flank observer or for other
cause, but visibility is such that the determination of deviations of ranging shots
may be determined. the most probable position of the center of impact with
respect to the target may be determined by observing the relative frequency of
shorts and overs and applying a correction which will equalize the number of
shorts and overs.

h. Observation of fire is an important aid to accuracy of fire but reasonablJo
effective fire is possible without it. Observation of fire from both terrestrial sta-
tions and from the air should be provided in target practice and every effort
made to perfect training of terrestrial units and to secure coordination and train-
ing in conjunction with the Air Service. In long range firing, both for observa-
tion of fire and for position finding, the Air Service is the main dependence of
the Coast Artillery, and no efforts should be spared which may tend to build up
a proper understanding of combined Coast Artillery and Air Service problems.
Proper equipment and well organized and properly instructed spotting sections
~an furnish information of the magnitude of deviations of those impacts which
can be observed, with the required accuracy and within a few seconds after the
splash. Ordinarily, when sensing of shots is possible, measurement of deviations
should be possible also. How frequent in action either will be possible is a matter
of conjecture, but it certainly is reasonable to expect that ships before, or in
attempting to pass, fortifications would protect themselves with smoke screens
which would obscure practically all splashes, either short or over, except perhaps
the abnormally short shots. For example, assume a fleet attempting to gain an
entrance to Chesapeake Bay. A successful run-by would enable it to get beyond
the range of the fixed defenses. Smoke screens would partially screen its move-
ments and wholly prevent its observation of fire from Fort Story. The masts and



588 THE COAST ARTILLERY JOURKAL

parts of the upper works may be visible above smoke screens sufficiently to
permit fairly satisfactory tracking. It is true that the smoke screen hampers
the fire of the ship it protects, but under conditions similar to those at the en-
trance of Chesapeake Bay, it is probable that a fleet would accept that handicap
since it could not hope to damage the fortificat~ seriousJy during the short
period the fleet would expect to be under fire. The fleet commander would rely
for security on the speed of his ships and! the protection of smoke screens, rather
than on his own fire. Haze or low lying fog will produce similar conditions, but
if observing and spotting stations are well advanced into the field of fire the
adverse effect of these conditions, as pointed out in Par. 13 h above, will be mini-
mized. No method of conduct of fire is sound which is solely dependent on con-
tinuous or even frequent observations of splashes, and consequently on the
absence of smoke screens or fog. Preparation of fire and trial shots offer the
surest means of conducting a reasonably effective fire when observation of im-
pacts is not continuous or is impossible.

i. The setforward point or the point aimed at in the case of a ship following
a zigzag or sinuous course may be located considerably off the course actually
taken by the target. This may occur also due to inaccuracies in plotting. Cor-
rections due to observation of fire, therefore, should be based on deviations from
the range and azimuth of the setforward point. If range deviations are observed!
from the target, deviations in the range of the setforward point of expected
range may be determined by requiring the plotter to call out the range deviations
of the setforward point from the plot of the course of the target. These devia-
tions are then combined with proper signs with the deviations of the splash from
the target as determined by the spotting section. This method has been used
successfully and compares favorably in speed imd accuracy with spotting methods
which determine the deviations from the setforward point directly.

j. The fire of minor-caliber armament (including antiaircraft artillery firing
on moving naval targets) may be regulated by the same principles and methods
as the larger calibers. It is probable that targets will be more numerous and
will maneuver more rapidly, which will increase the uncertainty of identifying
them by distant spotting stations. VsuaIly, ranges can be determined at frequent
intervals from self-contained range finders located near the battery., and the
range correction applied through a percentage range correction device with or
without a Pratt Range Board. A varying correction which adjusts automaticaJly
the range correction to the rapidly 'l.'aryingranges ¥ of equal or greater import-
ance than for batteries of the primary a.rmament. Such a correction is approxi-
mately compensating over wide variations in range, whereas a flat correction is
not. The procedure may be as follows:

(1) Registration as a point on the predicted course of the target at the
approximate range at whic~ it is desired to open fire.

(2) Application of the range correction as a percentage correction by
means of the percentage corrector mentioned in Par. 19, above.

(3) Adjustment of the correction by observation of fire when satisfac-
tory observation is possible. Such changes in adjustment should be conserva-
tive. The trial shot correction should be regarded as more reliable than a
correction based on either sensed or observed deviations equal to or fewer
in number than the trial shots, unless considerable time has elapsed since
trial shots were fired.

k. The preceding paragraphs describe range adjustment. Azimuth (deflec-
tion) adtlustments do not offer the complications that range adjustments do,
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and generally speaking are accomplished more simply. Deflection adjustments
are carried on simultaneously but independently of range adjustments. Except
in firing at ranges beyond 15,000 yards, or at elevations above 300

, or where
observed deviations in direction are greater than 0.500 (9 mils) adjustment may
be made by correcting by an angle equal to the mean of the lateral deviations
of trial or ranging' shots. With successive approximation and salvo center of
impact methods, the deflection correction may be applied directly as the total
of the angular deviation in direction of the last shot or mean of latest shots.
Under these conditions, when firing by Cases I and II, correction is sometimes
applied directly by the gun pointer, as indicated in Par. '1 g, T. R. 435-221. This
method, sometimes called "jumping the splash," is advisable only with guns of
less than twelve inches in caliber. Under the conditions stated, these methods
usually give azimuth (deflection) adjustment in a few shots. Beyond the limiting
range or elevations of observed deviations given above, the amount of the cor-
rection should be determined by the same method as in the range correction,
,using always the method of adjustment being used for range. The correction is
expressed in angular measure, its linear value is always proportioned to the range,
and it may be applied directly to the ballistic azimuth or deflection correction.

1. (1) The difficulty in holding an established adjustment in range and de-
flection whenever the powder charge is changed has not been mentioned in this
paper. A change from one charge to another changes the trajectory and cor-
responding ballistic corrections enormously. The following table shows the
effect on the maximum ordinate of changing charges with the 16-inch gun
for the 2340-lb. projectile:

Ran,qe, Char,qe ]Jlax.Ord. Charge .Jfax.Ord.
yds. '!Ids. '!Ids.

32,400 % 9,000 % 18,000

39,300 % 12,000 Full 23,000

To show the meaning of this table, consider the case where a target was mov-
ing out and the battery was shooting at the deck of the target. For 25,500
yards to 32,400 yards range, the % charge would give maximum penetration
of the deck. At 32,400 yards the maximum range for the % charge would be
reached and a change would be made to the % charge. In making this
change, the maximum ordinate at this range would change from 9000 yards
for the % charge to 18,000 yards for the '% charge. Such a sudden change in
trajectories would probably destroy previous adjustment.

(2) Where velocity curves for adjacent zones have been connected with
each other in accordance with the ratios of the normal velocities of the adja-
cent zones, the velocity corrections from zone to zone appeared to vary
properly in all practices. However, the Ordnance Department has been re-
quested to study and report as to the most suitable method for carrying
velocity corrections from one zone to another.

(3) Present fire control methods contemplate deflection corrections for
ballistic wind for changing azimuths of the plane of fire and for varying
maximum ordinates. The method of application of cross-wind effects con-
templates the use of a family of combined cross-wind and drift curves
plotted for each zone. The zone elevation and wind reference number are
used as arguments in entering the chart. Provisions for arbitrary cor-



590 THE COAST ARTILLERY JOURNAL

rediQns still will be necessary, but study and experiment are necessary as to'
the prQper way to' apply such cQrrectiQns at different elevatiQns in different
ZQnes. FQr guns, an arbitrary cQrrectiQn in angular measure fQr lateral dev-
iatians shQuld suffice and can be cared fQr Qn a simple adjustable scale Qf
angular units. The linear magnitude Qf such a cQrrection then should vary
with the range. FQr mQrtars, such a scale and such a range should be satis-
factQry in all ZQnes (with the same prQjectile) fQr the elevatiQn at which the
lateral angular deviatiQn was determined. Within any wne at elevatiQn
different frQm the elevatiQn fQr which the cQrrectiQn is suitable, an errQr in
azimuth shQuld be anticipated. This errQr is af secQndary Qrder and its mag-
nitude may be negligible, but as nQted abQve, study and experiment are
necessary befQre expressing definite cQnclusiQns an this PQint. The questiQn
af applied deflectiQn carrectians within a particular ZQne in high angle fire,
and when passing frQm ZQneto' ZQne,is under investigatiQn.

CQNCLUSIONS

29. ThQse parts af this prQject believed to' require actian are summarized
in the fQllawing cQnclusians:

a. That a camprehensive dactrine relative to' seacaast artillery in CQast de-
fense Qperatians shQuld be published and distributed to' t.he ent.ire service in the
same way t.he Field Service Regulatians are given general dist.ribut.iQn. [Par. 3 d.]

b. That the future impQrtance and effectiveness af prewar primary arma-
ment is sufficient. t.a just.ify keeping it equipped wit.h a fire cant.rQI system ready
far service, which is equally as effect.ive as that. prQvided far PQst.-war primary
armament. [Par. 6 b (3).]

c. That an armar piercing praject.ile shQuld be develaped and made avail-
able far 155-mm. GPF guns far use in caast defense. [Par. 6 c (2).]

d. That steps be t.aken to' abtain increas'ed ranges frQm the present 'l-inch
and 8-inch guns sO'that t.hey may autrange medium-caliber guns an the types af
light cruisers naw building. If 'l-inch and S-inch guns cannat be given suffi-
ciently increased ranges t.a autrange the guns af light cruisers, that cansideratiQn
be given to' making anat.her medium-caliber type available far this .purpQse. This
armament shQuld be pravided with A. P. prQjectiles. [Par. 6 d (2).]

* *' .. * ..
f. That in lacalities where the t.errain permit.s, same terrestrial abserving

statians shQuld be advanced sufficiently intO' the field af fire to' give pasitian find-
ing data thraughaut the limits af the passible range af a battery. [Par. 13 h.]

*****
h. That twO' observing stations per battery are nQt sufficient. Permament

multiple statians shauld be pravided when passible and where nat pravided they
shauld be impravised. [Par. 13 j.]

1. That the tactical situatiQn may require bath cancentratian and distribu-
tian af fire; that a single high-pawered gun frequently will be a suitable assign-
ment to' a single enemJ' target; and that the fire cantral and pasitian finding
systems far batteries af mare tli~n ane high-pawered gnn shauld be such as to'
permit fire an Qne target 0'1' an as many targets as there are gnns in the battery.
[Pars. 14 a to' f.]

j. That far caast defense missians, Qne 14-inch 0'1' larger-caliber railway can-
nan, with persannel therefar, shauld canstitute a battery, and that Tables af 01'-
ganizatian and Training Regulations -t.'35-225,Battery af Railway Artillery, shQuld
be amended accardingly. That if such ane-gnn batteries far caast defense mis-
sians are nat appraved, then a camplete fire cantral and pasitian finding system
far each railway gun af l~inch 0'1' greater caliber shauld be pravided. [Par.1-t g.]
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k. That it is impracticable for a single fire control and position finding sys-
tem for railway artillery to furnish data for more than two directing points.
That all railway artillery, if less than 14-inch caliber, should have only two guns
for coast defense missions, and that Tables of Organization and Training Regula-
tions 435-225, Battery of Railway Artillery, should be amended accordingly.
[Par. 14 !i (2).]

l. (1) That the determination and use of the predicted point be not re-
quired, provided a suitable check-back system be used, and that T. R. 435-221
be amended accordingly. [Par. 15 h.]

(2) That no definite predicting interval or frequency of predictions be
prescribed, and that T. R. 435-221 be amended accordingly. That the pre-
diction interval should be as small and the frequency of predictions as great
as the flow of position finding data and state of training will permit. [Par.
15 i.]
m. That consideration be given to furnishing ballistic density in the meteor-

ological message in tenths of a per cent by adding one figure to the present
message. [Par. 16 c.]

n. That the efficiency of the present meteorological service in various coast
defenses be investigated with a view to determining whether the service is func-
tioning properly and what use is made of meteorological data furnished.
[Par. 16 e.] " * * " "

p. That the fire control apparatus listed in Par. 27 should be given suffi-
cient service tests to determine its suitability for the purposes for which designed,
and if found suitable, should be prescribed as standard for National Guard,
Reserve, and R. O. T. C. units and for the use of Regular troops in training
all such units. [Pars. 27 a to e.]

RECOMME~DATIO~S
30. It is recommended:
a. That necessary action be taken in conformity with "Conclusions," Pars.

29, a to p, inclusive.
b. That no part of this project be published! in the COASTARTILLERY

JOUR~ALunless the Chief of Coast Artillery so directs.

ACTION BY THE CHIEF OF COAST ARTILLERY

War Department, O. C. C. A., April 8, 1925-To President, Coast Artillery
Board (through Commanding General, Third Coast Artillery District), Ft.
Monroe, Virginia.

1. This project has been given very careful consideration in this office and,
with the following exceptions, and those of Par. 2, this inp.orsement, it meets
with the approval of the Chief of Coast Artillery:

'* * * '* '*
Page 10, c (3). New sights for the 155-mm. gmI and for railroad

guns are under development and, to meet immediate requirements, the
present sights are to be modified along the lines suggested by the Coast
Artillery Board. Fire control equipment for 155-mm. gun batteries as
recommended by the Coast Artillery Board is now being subjected to
further service tests and probably will be adopted if the reports are
satisfactory. " " " " "

Page 10, Par. d (1). The number of 14-inch railway guns will be
increased as rapidly as funds can be secured for that purpose.

* '* '* '* '*
Page 30, Par. 15 k. The matter of discontinuing the predicted point

is still under investigation by the Office of the Chief of Coast Artillery.
*' *' '* '* '*
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Page 33, Par. 17 6. Range Boards, Model 1923.-E, will be provided as
rapidly as funds become available for that purpose but with the limited
appropriations for "development and manufacture" it will be some time
before these boards can be supplied in any quantity.

Page 42, Par. 26. New sights for mobile seacoast artillery are being
developed by the Ordnance Department along the lines suggested by the
Coast Artillery Board. Due to shortage of funds it is probable that it
will be some time before this development can be completed but modifica-
tions are being made to present sights to meet .immediate requirements.

2. This office concurs in the conclusions of the Coast Artillery Board as
given in Section III with the following exceptions and modifications:-

a. The Commandant, Coast Artillery School, has been requested to
prepare a study on "Doctrines of Seacoast Defense by the Coast Ar-
tillery Corps."

b. Approved in so far as funds available now or in the future will
permit. In this connection information is furnished that at the present
rate of appropriations it would take approximately thirty-five years to
complete the fire control systems for the modern long range batteries
now installed.

c. A new point fuse for the 155-mm. shell is being developed by the
Ordnance Department which will considerably increase its ability to
penetrate steel plate. No effort is being made at the present time to
secure armor piercing shell. It is possible that some gun will have to be
provided to meet the lightly armored cruisers of the 10,000-ton class but
if so it is probable that an 8-inch railroad gun will be the answer. An
8-inch railroad gun which is under development by the Ordnance Depart-
ment is expected to have a range of approximately 35,000 yards.

d. The elevatioil of the 7-inch railway guns on hand can not be in-
creased without structural changes that would be too expensive in view
of the fact that these guns have already seen considerable service. A 45-
caliber 8-inch Navy gun is now being mounted on the 12-inch howitzer
railway carriage and is expected to give a range of approximately
35,000 yards.

*****
i. It is believed that with long-range, high-powered guns a maxi-

mum of two guns per battery gives only sufficient gun power to insure
a reasonable chance of putting a ship out of action in the minimum
required time. Therefore, it is not believed to be desirable to incur the
expense of a separate position finding system for each gun in two-gun
batteries.

j. See remarks under i.
1. (1) and (2). No decision on this point can be given until a re-

port is received from Panama on Coast Artillery Board, Project No.
117 in which the system does away with the predicted point for each
setting of the mortar.

m. The Ordnance Department is being consulted in this matter.
'It. This matter is being investigated during training inspections.

*' '* '* * '*
p. It is expected that during the comin~ target practice season

regular army Coast Artillery commands will utilize the fire control ap-
pliances listed in Par. 27 and a careful study of target practice reports
of the batteries so equipped will be made in this office. Whether such
apparatus will be adopted for Xational Guard, Organized Reserve, and
R. O. T. C. units will depend upon the status of funds available for the
purchase of the necessary equipment.

3. The necessary action will be taken to carry out the conclusions of the
Coast Artillery Board as mentioned in Par. 29 as indicated in Par. 2 of this in-
dorsement. The Chief of Coast Artillery has no objection to the publication of
this project in the COAST ARTILLERYJOl::RXAL so long as the action indicated in
this indorsement on the project is published also.
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Artillery Observers in Martin Bombers

593

It has heen usual for an artillerr ohseryer, while ohserYing artillcrr fire from
:\lartin Bomhers, to take position on the uppcr deck of the homb-bar, where he
ma)" either sit up or lie down, as shown in Figs. 1 to 4. Xo particular safety
precautions to keep the ohsen'er from being hlown from the airplane haye been
taken, since it was considcrcd that the four upright struts with the crossed wire
braces hetween them would afford alllple protcction.

FIG. 1. POSITIO~' OF OBSERVER ox BO:'IB-BAY AS SF-EX FRO)I THE XOSE OF THE AIRPLASE

Sote records on arm

As can readiIr be seen from the illustrations, the ohseryer finds himself in
awkward and incoll\'enient positions while engaged in work calling for accuracy
in estimates and nicetr in judgment. Br strapping his records to his left arm
(see Fig. 1) and br bracing himself against the struts and wires, he leayes his
hands free to use the instruments with which he is prodded and which he must
be careful not to lose. Br changing his position frequentIr, mo\"ing from one
side of the bomb-bar to the other, he keeps the target in sight as the airplane
dips and circles in the air.
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Despite its inconveniences and the element of danger involved, the position,
since it appeared to be the best place for observation, was continued! in use until
a near-accident during the joint Antiaircraft-Air Service tests of the past sum-
mer indicated the desirability of a safer and' more convenient location for the
observer.

During a night-observing mission in the latter part of August, the rip-cord
sheathing became detached from the canvas covering of the parachute in such
a manner that the parachute could be opened in case it were pulled in any way.
This occurred when the observer changed his position from one side of the bomb-
bay to the other. The pilot chute of the parachute was at once pulled out to the
rear. The observer averted disaster by rolling over on his back and gathering
the silk under him. With the assistance of the radio officer, he released himself
from the parachute, which was then disentangled and stowed in the rear cock-pit.

Attention having been brought sharply to the danger of a position on the
bomb-bay, a better place was sought. After some investigation, it was decided
that, for efficiency of observation, safety, and comfort, a location in the nacelle
behind the engine was superior to any other. The turtle-back of the nacelle is re-
moved and the observer sits in the lower half of the nacelle. One or two kapock
cushions on the floor brings the observer's head to the right height. Figures 5,
6, and 7 show the observer in this location. A board for records and altimeter
is attached to the cross braces of the nacelle, as shown in Figs. 6 and 7. The
target is in fu1l view of the observer at all times from this position.

One possible danger exists, as can be seen from Fig. 5, in that the exhaust
pipes discharge the exhaust gases in close proximity to the observer. When the
turtle-back is removed, the stream line in rear of the engine is broken, and it
was at first feared that the partial vacuum thus created wou1d tend to suck in
enough gas to be harmfu1 to the observer. Actual trial does not show this to be
the case. The position has been occupied on missions lasting from two to three
hours, and the observers report no ill effects from carbon monoxide. The change
shou1d resu1t not only in greater safety to the observer but also in greater accur-
acy in his work because of his more comfortable location.

Summer Encampment of the 250th Coast Artillery

By 1STLIEUT. S. R. Dows, 250th O. A.

Last year California boosted only one Coast Artillery Regiment. Through
the efforts of the Adjutant General, R. E. Mittelstaedt, a second regiment was
authorized. The old 250th Coast Artillery was split, those batteries in the south
forming the nucleus for the 251st C. A. (Harbor Defense), while the seven bat-
teries in San Francisco expanded to form the present 250th C.A. (Heavy Tractor).

Requisitioning of supplies and equipment and the perfecting of the organiza-
tion required a considerable portion of the year. The arrival of the materiel was
delayed-many of the fire control and orientation instruments arriving only in
time for reshipment direct to camp in the original packing. The tra,ctors and
guns arrived late in May allowing only four instruction periods prior to the Ju1y
Fourth parade in which the eighteen tractor-drawn guns appeared.

The order for the encampment and maneuvers divided the period from Aug-
ust 1 to 15 into three phases: (a) The transportation of the Regiment to Santa
Cruz, the emplacing of the guns, establishing of lines of communication, survey
of base lines, and the installation of base end and spotting stations; (b) The
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perfection of base lines and communications and intensive artillery drill; and
(c) The calibration of and target practice with two guns per battery at fixed
sea targets. Ohviously the first phase required that the rcturn trip to San Fran-
cisco be taken into consideration.

0" THE SA"TA CRn GRADE

Of the three phases, the first was perhaps the one in which the regiment was
most vitally concerned. To fire the guns was no more of a task than had been
accomplished in past years. True there were many new de,.ices which made it a
bit more difficult for the officers, but the big question from the start was trans-
portation,-the moving of the guns with the tractors. A march graph, showing
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for any minute of the trip where any organization would he, was prepared to
accompany the march orders. The greatest dh'ergence from this schedule was
four miles, which is quite remarkahle considering the limited experience on which
to base the graph. The regiment was dh'ided into two columns. The tractor-
drawn guns with a truck and rolling kitchen, two motor cycles, and a Dodge
touring car comprised the Hca\T Train. The Light Train consisted of trucks for
the personnel and light haggage, with rolling kitchens and a Cadillac and Dodge
touring car. The two columns made the trip in three and two days, respectively.

Gcs PARK XEAR THE HIGHWAV

Xaturally enough the interests of all were centered in the Heavv Column.
Among the tractors, one burned out a main bearing about twenty miles from San
Francisco and was replaced by one brought from the Armory. A second tractor
Durned out a main bearing at Alma, a distance of fifty-th'e miles from San Fran-
cisco. A Liberty elass B truck was detailed to drag the gun o\'er the grade into
camp and no further trouble was experienced from that source. The failure of
these two bearings is attributed to a stoppage in the oil line or to foreign matter
in the oil which stopped up the strainer, A difl'erent grade of oil was used on
the return trip and other precautions taken so no trouble was had with bearings.

Es ROUTE TO SASTA CRUZ Ix THE SAXTA CRl.:Z ~[OLST.U:SS

The trip to Santa Cruz is eighty-one miles and required for the tractors
some tweke hundred gallons of gasoline. For the nine hundred and seventy
tractor miles the fuel consumption was about one and one fourth gallons per
mile. This mileage attainment indicates very efficient handling of the tractors.
The weather was particularly warm and the grade o\'er the Santa Cruz moun-
tains rises from sea level to 1577 feet at the summit. Despite the fact that the
Light Column was on the grade during the heaviest of the Sunday traffic. there
'were no accidents. All possible precautions were taken to insure safety and
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AT PALO Al.TO

..-

Os TIlE rALO Al.TO ROAD

comfort to civilian machines. The traffic police aided in warning motorists and
keeping machines on the mm.e. By running the trucks at hundred-yard intervals,
the regular Sunday traffic was able to pass the column with ease. Among the
trucks there were no serious difficulties encountered.

\Vhile at Santa Cruz, all trucks and tractors were overhauled and, as a
result, the trip home was made without serious trouble. The tractor which had
been left at Alma on the down trip was put into service at that point, and the

tractor from Belmont which had been
the first to fail, was put in action at
Palo Alto.

The return trip was made in two
days by the Heavy Column and in
one day by the trucks. This feat quite
surpassed the expectations of every-
one. Prior to the departure thc.re hud
been some discussion relative to the
possibility of making the haul in less
than four days_ A light repair car
accompanied the guns and it is largely

due to the expertness of the maintenance crew that the trip was possible in such
fine manner.

CA:>IPSAXTA CRUZ,CALlFORXIA_-Reference to any good military map of the
Pacific Coast might well lead to the selection of l\lonterey Bay as the logical
point of attack for landing parties. From there into San Francisco, the travel
over good roads woulcli be comparatively easy and the approach to the bay region
would be most strategic. The shore line at Santa Cruz is especially adaptable to
the needs of a landing party. It is quite appropriate therefore that Santa Cruz
should have been selected for the 1925
Maneuvers and Summer Encampment
of the 250th Regiment.

The site chosen for the camp is a
flat tidal plane along the beautiful
Sca Cliff Dri\-e. A quite com-entional
design was followed in the pitching of
the canvas, and just west of the camp
proper the guns were emplaced to
cover the field of fire which was to be
used. Climatic conditions were all
that could have been hoped for. Dur-
ing the training period a fog hung
over the coast which made work more
comfortable and interfered practicall).
none with the visibility. The fog-dispersed very obligingl). during the two days of
firing lea ,-ing almost ideal weather. Practicall). no interference was experienced
from shipping.

Upon arrival in camp, an orientation detail from each of the three battalions
ran the neceSsar). traverses and triangulation sun.eys for the establishment of
base lines. These three surveys were based on three points which had been located
from a civilian survey_ Three sets of base end stations were installed and the
base lines tied in with the battalion directing points. A detail under the regi-
mental orientation officer located the spotting station on the left flank of the
regiment for unilateral spotting.
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RAXGE FIXDlXG SysTDI.-Each of the three battalions had an independent
range finding system consisting of horizontal base end stations, plotting and
spotting stations. Each battalion system sen'ed its two batteries, there being one
directing point midway between the two batteries of each battalion. The three
systems were interconnected through the regimental switch board and to the regi-
mental radio station. Headquarters battery established and operated a station for
obtaining surface meteorological data which was furnished for all stations ever)"
half hour. Azimuth instruments were used in the base end stations-some of
them graduated in mils and some in degrees. Except for the Cloke plotting board
and the Pratt range board, all the instruments in the plotting room were im-
provised or built by the organization. All were approved devices as described
in T. H. 435-221 or Coast Artillery Boardr projects but not yct issued to the ser-

FIRI"G FOR RECORD

vice. Tbese instruments were set up in a 12'x 12' wall tent which verr comfortably
accommodated the personnel.

CO~DlrXICATIOxs.-The communciation system installed was that described in
Coast Artillery Board Project ~o. 315, "Communication System for ~robile Sea-
coast Artillery for Firing on )Io\'ing ~aval Targets," (COASTARTILLERYJOUR-
XAL, February, 1925). The installation was complete except for regimental and
battalion posts which were not deemed necessary. The working of the system was
very satisfactory, with no more trouble than usuall)' occurs during the firing
at fixed defenses.

COXDUCTOF FIRIXG.-The preparation for target practice included the check-
ing and adjustment of all instruments and boards, cleaning of projectiles, test-
ing of primers and firing mechanism, and the coordination of plans for spotting.
The schedule called for the firing to be completed in three days. A day and a
half was allowed for the six calibration problems and a similar period for the ad-
justment problems. To indicate at once in a general way how well the firings
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were conducted it may be stated that the firings were completed in two days.
On August 11 the six batteries each conducted a calibration shoot using II fixed
target at about mid range. A complete set of data was taken for the purpose of
calibrating all twelve guns so that in the future any combination of these guns
can be effected.

On August 12 the adjustment problems were fired, each battcry IUl\'ing an
ammunition allowance of twcnty shots. In past years the trial shot method had
becn used almost entirely so the bracketing and successh'e approximations
methods were sclected for this firing. One battcry of each battalion used bracket-

/"

BEFORE AFTER

ing and the other used successive approximations. All problems required ad-
justment of fire on a fixed target, using unilateral spotting. Hange corrections
were applied in the plotting room while deflection deviations were taken care of
by the gun pointers. The battery commander was left free to supervise any phase
of the firing which might call for his attention. The impact board was used by
the range officer in making the corrections which were applied as a percentage
on the proper scale of the percentage corrector. During the adjustment firing all
batteries scored hits. Two pyramidal targets were completely demolished. The
materiel functioned without interruption or accident. For all batteries firing,
the average developed probable error was 73 yards as compared with the proving
ground value of 45 yards. The average of the probable errors from the calibra-
tion firing was 54 yards. The best firing was done in seven minutes and twenty-
two seconds, securing four very good hits. The regiment as a whole scored bet-
ter than ten per cent of hits.

The entire maneuvers were unanimously declared successful and excellently
conducted. To Colonel R. E. Mittelstaedt the 250th Coast Artillery owes a sin-
cere vote of appreciation. It was his initiative which organized the regiment and
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commanded it through the test. To Major T. C. Cook, C. A. C., the entire regi-
ment is unanimous in its words of gratitude. Others there were whose loyalty
to the regiment was of inestimable value but, space limits further acknow-
ledgment. The guns were taken to Santa Cruz in record time. They were em-
placed, oriented, and fired in a true military manner and returned to the home
station without mishap. Thus it was that the 250th C. A., a regiment whose en-
viable record dates back to 1854 and the Civil War, added another chapter to
its history. Into that chapter must be written the highest praises from those who
officially and. unofficially visited the most extensive maneuvers ever held by Coast
Artillery troops on the Pacific Coast.

I Wish That I Knew But I Don't
By MAJOR CLAIR W. BAIRD, O. A. O.

Captain, COCUltArtillery Rifle Team

EDITOR'S NOTE: As noted in the November JOURNAL, the Coast Artillery Rifle Tea,n won
seventh place in the National Matches at Camp Perry, Ohio. One is apt to gather f?"Omthe
following a.rticle that the Team Captain feels that a bit of an apology is due from the team
for not attaining a greate,- success. In this the JOURNAL disagrees. The COCUltArtillery
was represented by a worthy team under an efficient Team Captain and an excellent
Team Coach. When one considers the li'mited faeilities for srnaU-anns target practice ex-
isting at most Coast Artillery stations, one mu..t admit that our temn made an excellent
showing. Seventh place unquestionably represents a lot of hard work, some details of
which appear on another page. Other teams in the PCUlthave stood higher, but that does
not necessarily mean that they were any more proficient nor that they worked any harder.
The JOURNAL bellet'es that COCUltArtillery participation in the National Matches is of great
importance, and it confidently expects to find our team at Camp Pen'y next year, backed
by the entire Corps, exerting every effort to win and concedin(J place to none until the
last shot is fired.

After the Wakefield daily bulletins showed that we had the hardest hitting
squad in the history of the Coast Artillery Rifle Team, many officers of the Corps
must be curious as to why we couldn't do better than seventh in the National
Rifle Team Match in 1925.

My answer is the heading to this article.
Tbeories or alibis or whatever you want to call them. I have a plenty, but--
It is believed, however, that could the squad have been kept going on its

regular schedule of practice there would have been a different story. The grind
_at Wakefield was steady and strenuous. When the squad arrived at Camp Perry
the Small Arms School was in session and few, if any, practice targets were to be
had at any price. One was fortunate indeed if more than one firing point was
available in a day and then for but a short period of time. Then that particular
firing point would not be seen again for nearly a week. Such haphazard train-
ing after a systematic daily grind was detrimental not only to physical training
but to morale as well. Naturally the "come back" to that is, "The other teams
were in the same boat, weren't they?" Maybe yes and maybe no. Yes, as far as
getting targets was concerned, but I have my doubts as to whether any other
team followed the same steady grind that our team did. I wouldn't do it again
knowing what I do now.

And another thing-with the exception of six or seven men the squad was
composed of men who had never attended a tryout or a National Match before.
Major Fulton's policy was never to put a man on the team his first year if it
could be avoided. It is a sound policy but could not be followed this year. It is
no small thing to require a new man to shoot on a team his first year. Every-
thing is strange. He is worried about his time allowance; range officers, slow
targets, and poor marking "get his goat," alid he is almost sure to get the "buck."
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It is realized that many officers are opposed to the Coast Artillery having a
rifle team on the grounds that it takes officers away from otther duties, that no
benefit is to be derived therefrom and that the whole thing is a "joy ride" for
all concerned.

The rifle team does take officers away from other duties, but so do training
camps and a hundred other activities. The question seems to boil itself down as
to whether any material benefit accrues not only to the Corps but the country
as a whole. I claim that it does. We spend millions of dollars and utilize hun-
dreds of officers on training camps each year and yet we object to sending a
few officers or men to Camp Perry, which is nothing more or less than an im-
mense training camp and one which is educating the nation in preparedness on a
scale such as no other camp in the country is doing. There are but six service
teams and yet in the National Rifle Team Match nearly one hundred teams com-
peted. During the period of the camp there were some twenty-five hundred men
who took part in the matches. These men are learning to shoot and learning how
to teach others to shoot. A little of it won't hurt the Coast Artillery.

Any officer who has a whit of espj'it de corps will agree that having a rifle
team in the National Matches is not only desirable but beneficial. It gives the
Corps a standing and recognition among the other services, among the National
Guard, and civilians from every state of the Union that it would be impossible
to attain in any other way.

In this connection a Coast Artillery officer was sent to Camp Perry this
year to act as a chief range officer. It was his first visit. When he left he said
that heretofore he had had no idea of the magnitude of the National Matches, of
the benefits that were to be derived therefrom nor of the great interest taken
in them. He further stated that he was proud to have the Coast Artillery Corps
represented, and added "I'm for this thing from now on, and anything I can do
to help it along I'll be glad to do."

I wish m~re officers could visit Camp Perry.
As to it being a joy ride-the following schedule speaks for itself. I wonder

how many officers in harbor defenses worked as hard.

Up at 6:00 A. M.
1 mile walk
Breakfast, 'I:00 A. M.
Commenced firing, 8 :00 A. M.
Ceased firing, 11:45 A. M.

Dinner, 12:00 NOON.
Commenced firing, 1 :00 P. M.
Ceased firing, 4,30 P. M.

2 miles run.
Supper, 5:30 P. M.
2 miles walk.
Bed, 10,30 P. M.

And they were ready for bed!
Once in a while, when things were not going just right, when the temperature

was 900 or better in the shade, and when I particularly needed an excellent shot
who "couldn't be spared," I have wished that some of the "objecting" command-
ing officers could be down on the firing lines. Had they been, there would be
more boosting and less objecting to a Coast Artillery Rifle Team.
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Arkansas National Guard

FIG. I. 206TH COAST ARTILLERY (A. A.) A''' FORT SILL, OKl.AHO'"

FIG. 2. 20liTH CUAST .-\RTILLERY (A. A.) AT FORT SILL, OKL.\HO~lA



COAST ARTILLERY BOARD NOTES
Communications relating to the development or improvement in 'methods or matel'iel for
the Coagt AI.tillery will be welcome from any member of the Corps 01' of the service at
large. These communications, with models or drawings of devices propoRed, may be sent
direct to the Coast Artillery Board, Fort Monroe, Vil'ginia, and will receive carefUl
considel'ation.-R. S. AllERNETHY, Colonel, C. A. C., Pl',sident Coast Artillery Board.

New Projects Initiated During the Month of October
Project No. 395, Sleeve Target for Antiaircraft Practice.-The Adju-

tant General requested that studies be made on recent antiaircraft artillery target
practices with a view to recommendations regarding the practical size and design
to insure visibility and the operation of sleeve targets for use in antiaircraft
artillery target practice. This communciation was referred to the Coast Artillery
Board by the Commanding General, Third Coast Artillery District, for recom-
mendation.

Project No. 396, 155-rnm. Gun Carriage Limber, Draw Bar Eye.-
Reports were received from the Ordnance Officer, Hawaiian Department, that
the draw bar eyes for 1M-mm. gun carriage limber, model 1918, which have been
reforged to change the diameter of the eyes of the lunette from 90 mm. to 4.75'
inches are proving unsatisfactory in service in the 55th Coast Artillery, and that
apparently smaller sizes of lunette eyes should be provided. The Coast Artillery
Board was requested! to report any trouble which may have come to its attention
due to locking of the lunette eye and the pintle during maneuvers of 155-mm.
gun materiel by means of 10-ton artillery tractor. The Board reported that no
such trouble had come to its attention. ,

Project No. 397, Effectiveness of Fire.-This investigation was under-
taken primarily for the purpose of deciding the method of manipulating the var-
ious 16-inch gun po'wder charges-three-quarters, seven-eights, and full-which
would give the best results in firing at the proper target of a 16-inch gun, a first-
class battleship. In order to accomplish this satisfactorily, it has been found de-
sirable to devise a method of analysis which is somewhat novel. It is believed
that the method may lead to a positive means for choosing satisfactory types of
armament and also to a simple basis for comparison of the effect of fire from any
one of a group of Coast Artillery batteries of various calibers.

Project No.. 398, Fire Control Equipm.ent to be Carried With. a Bat-
tery of two 14-onch. Railway Guns.-This project was taken up by the Board
?n accordance with the following extract of letter from the Chief of Coast
Artillery:

1. In order that proper action may be taken on estimates now under
consideration in this office,it is desired that the Coast Artillery Board study
the fire control equipment necessary for a battery of two 14-inch railway
guns and prepare three separate tables giving the following informatiqn
subdivided by supply branches:

(1) Fire control equipment required to be carried with a battery of
two 14-inch railway guns for general serl.'ice.

(2) Fire control equipment required to be carried with a battery of
two 14-inch railway guns fOT service outside of harbor defenses.

(3) Fire control equipment required to be carried with a battery of
two 14-inch railwaJ' guns for service with field army in land warfare.

[607]
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Project No. 399, Musham Triangle Diagram.-A description of the Mus-
ham Triangle Diagram, a graphic method of solving triangles, was turned over
to the Coast Artillery Board by the Commandant, Coast Artillery School, to de-
termine its value as a check in computation of firing data. In the opinion of
the Board this diagram cannot be advantageously used by the Coast Artillery,
because it is neither quick enough in operation for fire against moving targets,
nor accurate enough for fire against heavy artillery fixed targets.

Completed Projects
Project No. 392, Operation of Range Percentage Corrector.-

I-HISTORY OF THE PROJECT.

1. It has come to the attention of the Coast Artillery Board that there exists
a misunderstanding as to the operation of the Percentage Corrector.
II-DISCUSSION.

2. Specifically, the question has arisen as to whether, when making correc-
tions based upon observation of fire, the deviation should be determined in terms
of percentage of the actual range or of percentage of the corrected range (actual
range plus ballistic correction).

3. As regards the determination of deviation in terms of percentage of range
by means of the impact board, lines 20~23,page 65, T. R. 435-221, are as follows:

If the sliding piece be set so that the arrow points to the range for
which the piece iff laid, the deviation in terms of percentage of the range
may be read opposite the deviation as announced in yards.

It was the intention of the Coast Artillery Board, when the Percentage Corrector
was designed, that deviations would be determined in terms of percentage of the
actual range, and the corresponding correction, in terms of percentage of actual
range, be applied to percentage corrector by means of a slide "E," pointer "F"
and scale "D" (see Fig. 10, opposite page 58, T. R. 435-221). The words, "range
for which the piece is laid," were, and. are, interpreted as meaning actual range.
Certain officers have construed these words as meaning corrected range (which,
is in fact the expression for elevation). In the illustrative example, subparagraph
e, page 65, T. R. 435-221, deviations are determined in terms of percentage of
the actual ranges.

4. In one instance a battery commander found, when analyzing his target
practice, that the correction which had been applied to correct for a certain
deviation, was not equal in yards to the deviation. The deviation had been ap-
plied properly to the percentage corrector in terms of percentage of actual range.
An investigation showed that the correction given by the percentage corrector
was the same percentage of the corrected range (actual range + ballistic cor-
rection) as was the deviation of the actual range. This relation between correc-
tion and deviation may be expressed thus:

CORRECTIOX
DEYIATIOX

CORRECTED RAXGE
ACT~AL RAXGE

In the instance considered, there was a ver~. large ballistic correction.
5. Consider the following example:

From a series of trial shots fired at an actual range of 10,000 yards the ball-
istic correction was determined as Zip 15,*, making the corrected range 11,500
yards.
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With this corrected range of 11,500 yards, several shots were fired at a target

the actual range of which was 10,000 yards. The deviation of the center of im-
pact was OVER 500 yardls. It is desired to correct for the entire deviation. Will
a correction of DOWN 500 yards be the proper correction?

It seems reasonable to suppose that a change of elevation corresponding
under normal conditions to a change of range of 500 yards will not result under
the conditions considered (actual range, 10,000 yards; corrected range, 11,500
yards) in a change of range of 500 yards; but that it will result in a change of
range something less than 500 yards.

It seems reasonable to suppose that, if an elevation corresponding to 11,500
yards be necessary to reach an actual range of 10,000 yards, in order to change
the fall of the projectile by 500 yardS, the elevation must be changed by an
amount corresponding to something greater than the elevation change corres-
ponding to 500 yards R at 10,000 yards.

It is believed that a close approximation to the proper correction will be
obtained by assuming:

CORRECTION
DEVIATION

X
500

CORRECTED RANGE
ACTUAL RANGE

11,500
10,000

X = 575 yards.

The same result will be obtained if the deviation be converted into percent-
age of the actual range, and this percentage of the 'corrected range be taken as
the correction.

500 = 5% of 10,000 yards.
5% of 11,500 yards = 575 yards.

In operating the Percentage Corrector, a correction based upon observation
of fire is applied to the Percentage Corrector as a percentage of the actual range,
such as to express the deviation (or that fraction of the deviation for which it is
desired to correct) in terms of percentage of actual range. The total correction
will be affected by this same percentage of the corrected range. (Deviation = x%
of actual range. Corresponding correction = x% of corrected range. Total cor-
rection = ballistic correction + x% of corrected range.)

From theoretical considerations a closer approximation to the proper value
of the correction than that given by the Percentage Corrector is given by the
formula:

CORRECTION _ CORRECTED RANGE - * DEVIATION
DEVIATION ACTUAL RANGE

X
500

11,500 - 250
10,000

x = 562.5 yards

Had jt been desired to correct for a deviation of SHORT 500 yards the cor-
rection given by this formulre would be 587.5 yards.

The value of the correction given by the Percentage Corrector, 575 yards, is
closer to the theoretically correct value in correcting for a deviation either OVER
or SHORT than is a flat correction of 500 yards.

6. The accuracy of the Range Percentage Corrector has been questioned
because of the fact that the intersection of the pointer "F" with scale "A" is not
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the algebraic sum of the setting of the pointer "C" on scak ";.:' ami tb.e $ettiltlg
of pointer "F" on scale "D" (see F~ .. llJ, opposi~ pagt: 58, T. R. 425~1). The
difference between the values of the range scale. appearing oppositl: the, zero of
scall: "A.!' IWd pointer "C" will be the per<:entage of the range scall: value ap-
pearing opposite the zero of scale "A" indicated by setting of poJnter "c" on scale
"A." That is, tht: scale "A" m,ea.sUrl:S~n the range scale percentage ~f the value
appearing opposite its zero. Inasmuch as the actual range is set opposite the
zero of scale "A," that scale measures pl:rcentage of the a<:tual raug.t:. 'l:he di:ffl:r-
ence between the values of the range scale appearing opposite pointer "C" and
poio.ter "1<''' will be the percentage indicated by the setting of PQil'l.te:c"F" 1m
scale "D" of the range scale value appearing opposite the ZCl:O of scale. "D." llh
asmu.eh-as the zero of scale "D" (coincident with pointer "C") is set at the cor-
rected range (actual range phlR ballistic corrl:ction), scaJe "D" m.easu;retl per-
centages of the correcled range.

Assume: Actual range = 10,000 yards. Ballistic correction = ap 10%.

Correction based upon ~bservation of fire = 'lVJI 2%. (Deviation was phort
200 yards and it is desired t<Jocorreet for the entire deviation.)

Then 10,00&OR the range scale wiH be opposite. the zero of scale 'IA." P-ointel"
"c" will be set at up 10% on scale "A" and will be over the valHe of H,OOO 0l'J

the range scale. Pointer "F" will be set at up 2% on scale "D" and will be over
the value 11,220 on the range scale.

Thus the total correction will be equal to 10% of the actual range + 2%
of the corrected range. Diagram illustrating this condition is appended hereto
and marked "Exhibit A." It is obvious that 10% of the actual range + 2% of
the corrected range cannot be equal to 12% of the actual range, except when
actual range and corrected range are equal.

III-CONCLUSIONS.

7. a. The Coast Artillery Board believes that converting the deviation (or
that fraction of the deviation for which it is desired to correct) into terms of
percentagl: of the actual range and' then taking the same percentage of the cor-
rected range as the correction is a closer approximation to the proper correction
than is the practice of assuming the correction as equal to the deviation (or that
fraction ot the eJ-evi,ation.for which it is desired to correct) regardless of the rela-
tion existiJlg between the uncorrected and corrected ranges.

b. Tlie Coast Artillery Board believes that the characteristics of the Range
Percentagt: CQl;liector herein discussed should be taken into considerat~n in the
analysis of target practice.

8. Whether or not it is always true that the method of reading the devia-
tion as a percentage of the actual range and correcting by the corresponding per-
centage of the corrected range will give more accurate results than reading the
deviation and making the correction as percentages of the same quantity, it would
appear that there will result no substantial error from correcting by the most
convenient method with the fire control instruments available.

a. Because the large corrections early in adjustment based on observation
of fire are not, and cannot be, very accurately determined.

b. Because the corrections made late in the process of adjustment are so
small that the difference in methods will not appreciably affect the result.

(XoTE.-This question came up not because of its effect on the adjustment
but because of its appearance in an analysis of practice.)
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IV-RECOMMENDATIONS.
9. The Coast Artillery Board recommends:

a. That T. R. 435-221 be amended as follows:
Insert the word "actual" iu parentheses in line 21, page 65, after the
word "range."-

b. That this project be published in the COASTARnI.I.E'RYJOURNAL.

V-ACTION BY CHIEF OF COASTARTILLERY.
18t I1td.

War Department, O. C. C. A., October 23, 1925.-To President, Coast Artillery
Board (Thru Commandant, Coast Artillery School), Fort Monroe, Va.

1. The enclosed proceedings of the Coast Artillery Board No. 392, "Opera-
tion of Range Percentage Corrector" are approved.

2. Steps will be taken by the President, Coast Artillery Board, to have
the entire proceedings published in an early number of the COASTARTILLERY
JOURNAL.

3. ~raining Regulations 435-221 will be amended as recommended in the
Board's proceedings at the earliest date possible. In the meantime a letter will
be written to all Coast Artillery District Commanders notifying them of the pro-
posed change in this training regulation.-

Nothing short of the power of repelling ag-
gression wilI secure to our country a national
prospect of escaping the calamities of war or
national degradation.-John Ada'lW!, Me88age to
Congr888, December 8, 1799.
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I have absolutely no sympathy with the claim that we
were outgeneraled in that limitation of armaments treaty.
The fact is that we got exactly what we proposed, and I
am perfectly willing to accept the judgment of those who
participated in that treaty that the battleship strength,
at the conclusion of the treaty and of the scrapping, was
substantially in the ratio stated in the treaty.-Secretary
Wilbur before the House Naval Oommittee.
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COLONEL MITCHELL'S "WINGED DEFENSE"

A REvmW, By Sidney Ball()'/J,
From The Bulletin (San Francisco) Magazine

The ancient wish, "Oh, that mine enemy would write a book I" never found
more generous response than when Colonel Mitchell took his pen in hand. As the
outstanding critic of the existing order of all things military, the public was war-
ranted in assuming that behind one fiery newspaper statement after another there
was a background of military knowledge and military science commensurate with
the high rank and hard fighting experience which the colonel brought from the
World War. When, however, a published book calls for a detailed exposition of
views, a coherent line of reasoning and an adequate support of a thesis, the
reader who hopefully turns the pages is left with a sense of disappointment. The
familiar claims are there, but beneath them, in place of a solid foundation, there
is vacuum.

There are those who believe that aircraft will play an increasingly prominent
part in land and naval warfare, and who are genuinely curious to know how
their manifest limitations are to be overcome. They want to know what is the
actual effective radius of action of bombing planes, from what kind of a base
they must start, how such bases are to be supplied and protected, and above
all how such bases are to be pushed to within a few hundred miles of our coasts
and maintained there against any sort of land or naval attack. They want to
know if aircraft are really capable of seizing and holding a position, or if future
wars can be won without this hitherto indispensable element, they want to be
shown how. Students of the late war are curious for an explanation of why the
seventy-two German Zeppelins, with a radius of flight and bomb-carrying capa-
city far in excess of any airplane yet flown, never succeded in interrupting for an
hour the vital flow of men and munitions across the English Channel, within their
easy reach. The man on the st;J:eet today, listening to the claims of the air en-
thusiasts, is frankly puzzled to know why France and Spain, with their wealth of
air equipment, cannot within twenty-four hours end their costly war against the
Riffians, helpless under air attack.

No answer to these questions will be found between the covers of Colonel
Mitchell's book. The aircraft of the author have no limitations. Radius of action
ceases to exist on the second page:

As the air covers the whole world, aircraft are able to go anywhere on
the planet. They are not dependent on the water as a means of sustenation
nor on the land to keep them up. Mountains, deserts, oceans, rivers and
forests offer no obstacles. In a trice, aircraft have set aside all ideas of
frontiers. The whole country now becomes the frontier and, in case of war,
one place is just as exposed to attack as another place.

[616}
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It is on stuff like this that the author's ideas of military strategy are based.
St. Louis and Denver are just as exposed to attack as New York and Boston.
It is specifically stated that such interior cities may be bombed. Where the avia-
tors slept the night before is not revealed. Probably safe in the interior of Siberia.

It is true that there is an occasional reference to airplanes having to come to
the ground, but that is usually with reference to enemy planes. The colonel's
own planes soar with his imagination and neither touches the earth again.

As air power can hit at a distance after it controls the air and van-
quishes the opposing air power, it will be able to fly anywhere over the hos-
tile country.

After all, why not? There are filling stations at every crossroads where white-
coated attendants will not ouly fill up the enemy planes with gas, but will look
at their oil and wipe their windshields. There are good hotels everywhere. Flying
anywhere over a hostile country ought to be easy under these conditions. If
there are any more complicated questions of supplies involved, the author appar;-
ently has never heard of them.

It is to the Navy, however, that Colonel Mitchell devotes most of his thunder.
We are sufficiently familiar with the claim that aircraft have made all surface
ships obsolete. It is something of a shock to find that the demonstration of this
proposition begins and ends with the recital of the sinking, after two days' bomb-
ing of an old German battleship, anchored as a helpless target within easy reach
of an air base.

It takes a great deal of ingenuity to make this exploit spell the final doom
of all navies. This ingenuity is not lacking. First of all a huge straw man is set
up by the repeated assertion that no one outside the air sevrice believed that a
battleship could be sunk under these conditions.

It is a pity that this statement is not accompanied by specifications. It is
tolerably certain that given time enough and bombs enough, with a supply base
within reach, the Pyramids themselves could be destroyed. Who it was that be-
lieved that continuous unopposed: bombing would not ultimately sink any anchored
hulk is not revealed, nor does a search of contemporary service journals reveal
this state of mind. However, it is necessary for the picture.

"Many considered," continues the narrative, "that neither could a battleship
be hit by an aerial bomb, and, if it were hit, could it be damaged to any great
extent."

Yet, as afterward related, these same skeptics had made elaborate prepara-
tions for determining the injuries done by the impossible hits. The tests were _
held off the Virginia Capes because ''the majority of naval officers were so sure
that the air attacks would prove ineffectual that it was desired to show as many
congressmen as possible how little could be done by the air force." Believe it or
not, particularly as half the bombing was to be done by the navy itself, a fact to
which the author makes no reference.

Even the bft'gets are glorified. The old Ostfriesland, which the Navy was
unable to make watertight before the tests began, becomes an "unsinkable" ship
with scars of the Battle of Jutland not mentioned in any official history.

Having stuffed his straw man to bursting, the colonel demolishes him with an
exultant whoop. From his own account of the beginning it is evident that he has
no sympathy with the acquisition of technical knowledge, that he proposes to
allow no time for the examination of the effects of bursts, but that his one en-
deavor, orders or no orders, is to sink the ships in the. shortest time possible.
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When, at the close of the second day's bombing, the Ostfriesw'nd finally goes
down skeptics stand agasi;, strong men weep, and the Air Service goes 'Home to
celebrate the -demenstration that "fO'r all time aircraft dominate -seacraft."

Tl:tat is BlI. No disCHSsion of how this fO'rce is to he med at any -distance
irmn a home base. No di-scussion of }Jassible defenses, either pl"'esent or to be
developed. No comprehension of the grip.ping force of sea p.ower, w.he.reby a
force of heavy ships lying 'Out of airplane range in Scapa Flow could deny the
seven seas to' the enemy, even to the uttermost ends of the earth. It is as if an
advocate of the tomahawk over the rifle had strapped dummies to a. plank, dem-
onstrated his deadly flkill -at twenty paces and loudly proclaimed that .infantry
was obsolete.

TO' those familiar with the events described, the author's amissions are as
significant as his statements. The operation with the Iowa, for 'example, is de-
scribed as a search far a battleship which when faund was to be bambed with
sand-loaded bambs. j['he search is described, but nat the bombing. As this was
the only 'case where the target was moving and the bombers restricted to' 'the
moderate altihlde af 4000 feet, the fact that eighty shots resulted in only two
tits may be assumed to be of some impartance. It was 'certaiIJ'ly important
enough to' be emitted entirely from Colonel Mitchell's narrative.

It is not only by omissions, however, that the -gallant calanel triRe.s with the
truth. Plain misstatements of fact are abundant. Pramtrrent among these is the
repetitian "Ofthe assertion that the dropping of ISO-pound bO'mbs on a target
submarine badly'damaged the condenser system af the directing vessel a mile and
a half away. Not only was this denied when it was first published in a magazine
article, but the author's own description af subsequent events shaws how ridicu-
lous it is. In the later tests with much heavier bombs the battleships are de-
scribed as grouped around, sa close that when the cruiser Frankfurt was hit
flying fragments of steel causedJ the abservers to seek pratection. No casualties,
to condenser systems or otherwise, are recorded.

It is in connection with this incident of flying splinters that the author sap-
iently remarks:

It made 'Onethink what might happen in case of a real attack .against
naval vessels in war, whether the crews could be held to their posts in view
of almast certain destructian ..

One hardly knows whether to comment on the utter ignarance of naval his-
tory shown by this abservation or on the danger of such twisted psycholagy in a
high cQmmanding afficer. Anyane who makes war an the theory that the enemy
can be scared into submissian is apt to have a rude awakeuing.

As a matter af fact, however, the only form of major strategy which can be
glimpsed in the pages af "Winged Defense" is founded an this very theary. It
is by the bombing af cities that this new force aparently hapes to' subdue a
hostile country. It is in arder to' be free to' carry aut its own system of warfare,
unhampered by armies fighting in the aId-fashioned way, that Calanel Mitchell
desires an independent air farce. Under his inspiratian a host af imaginative
magazine writers are busy educating the American public in the belief That the
praper way to' win the neJ."twar is to' fly in overwhelming force to' the enemy's
capital and drench it with poison gas.

We may leave aside the self-evident fact that this is contrary to' the laws af
civilized warfare and to half a dozen treaties to' which this cauntry has subscribed.
Such cansideratians wauldl only bring derisive smiles fram the airmen. The point
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to be emphasi2Jed is that this p'l'oceeding would neither win a W'arITer l\;lmd to
win a war.

The O1l'lypeople who thought that tne bombing of cities would help win a
'War were the Gemrans. 'Their theory was that it would cause an insistent clamor
Tor peace frol'Il the civilian population. As applied to the British it had }'ll'ecisely
tbe opposite effect. Yet we are now asked to adopt a theory not only dis'Ored-ited
in practice but which brought its originators into conflict with the moral 'opiPlion
and material force of half the world. Colonel Mitchell may have some laea'S as
to how fOTce must 'actually be -applied in order to end an ell'emy's ~a;padty for
fighting, but so :Far'as the 'Volume which he has offered to the public is cO'Ilcerned
there is no suggestion that he has given the matter any conside-ration.

Even in the narrower domain of tactics the lack of consistent thought is such
that one part of the book may be quoted against another almost ad infinitum.
Thus, while discussing the establishment of airways, the author stresses the im-
m~se 9Illmmt 'ot pre]38.ration, i1'1tJiudingthe til.B£emblingor suppol'ies, which is
ntlCes!fa,ryto 'l'INtke 10l'l.g"'llistaR<!e 'flyiHg practicable. Waen, however, t:he -Pacific
Coast is to be invaded by air from Asia, via the Aleutian Islands aHd Alaska,
there is not a hint of any necessary preparation nor Ii suggestion of hew such an
=pedition, without the aid of a navy. could be supplied en route.

The author relates, with pardonable pride, the success of his forces in blow-
ing up ammunition dumps and otherwise harassing an important German center
of suppJ,y. He continues:

Of CGurse,the Germans might have done the same thing to us if we had
ha-d <8. place behind our .lines tbat was as important to us as was Fere-en-
'J'a.rdenois to thelJJ..There was no such -a place, because onr troops were being
9'Upplied on convergoing .lilies, while theirs were being supplied on diveJ:ging
lines from Fere-en-T.ardenois.

Which is to say, that the most important function claimed for bombing air-
craft in connection 'with military operations can be defeated by the simple de-
vice of dispersion.

tn that part of the book devoted to civil aviation the colonel is on some-
what firmer ground yet there are not wanting revealing glimpses of his men-
tality. In the Philippines locusts can be herded by airplanes, in Hawaii aircraft
are often the only means of telling whether irrigation has reached the center of
a great cane field, while on the mainland aerial photographic negatives often
show, from the character of vegetation and the color of the ground, what the
best crop to be grown on the land should be. The successful use of aircraft for
making rain is detailed, and future possibilities may be quoted for comparison
with future military possibilities as judged by the same intelligence.

Condensation of moisture is brought about by electrified particles of
matter. Sand has been used so far, charged with a very high electric poten-
tial of an opposite kind from that found in the clouds. This sand is scat-
tered around by aircraft in or over the clouds to produce the effect. The
adlvocates of this method of producing moisture from the clouds have al-
ready laid plans for the watering of the arid regions, but instead of using
sand they will use minute grass seeds which, after they produce the ram.
will fall to earth and grow luxurious meadows where thousands of cattle
can graze.

As a sporting proposition the Xavy might agree to scrap their battleships
when these cattle are ready for market. It is a positive relief when the author
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goes on to assure us that the damages to the towns and bridges which will be
washed away have been figured out and that this will be handled.

It is a truism that many a good cause suffers more from its fool friends
than from its avowed enemies. So far as the need for an adequate air policy is
concerned, with greatly augmented aircraft, both civil and military, few thinking
men would disagree with Colonel Mitchell. It is the popular idea that the colonel,
whatever his methods and eccentricities, is at least advancing this cause. When
the question comes before Congress, however, where men demand to be convinced
before appropriating the public moneys, it is doubtful whether the extravagant.
claims and unsound theories of Colonel Mitchell do not do the cause of sane and
progressive aviation more harm than good.

Winged Defeme. By William Mitchell, former Assistant Chief of the Air Ser-
vice, U. S. A. G. P. Putnam & Sons, New York. 1925. 6"x8%,". 261 pp.
Ill. $2.50.

Colonel Mitchell has hastily gathered a number of his articles prepared for
publication in the past few years. and thrown them together with a few addi-
tional chapters into book form. According to the foreword:

The book is intended to serve several purposes. First, that of putting
down in words what the air men think about the organization of an air
force and what our national defense should be. Next, to give to the people
in general a book which will set before them facts about aeronautical de-
velopment. And third, a book to which our people in the services, in the
executive departments and in Congress can refer for data on aviation which
is modern and which is the result of actual experience.

The statement of the first purpose now requires modification since naval
aviation personnel has indicated its lack of entire accord with the Colonel's pro-
gram. With slight modification, however, the book can be said to have accom-
plished its first purpose. As to its second purpose, this work leaves a lot to be
desired. The average reader will gain some information about aeronautical de-
velopment, but in this field the work is far from comprehensive. As to its third
purpose, the book is a failure. Even Colonel Mitchell's most ardent supporters
can hardly recommend "Winged Defense" as a reference book. Rather the vol-
ume is primarily a brief for an increased air force. More specifically, it is a
brief for a reorganization of our-national defense along the lines which he has
ably advertised already,-i. e., to consist of one Department of National Defense
with sub-heads for the Air, Army, and the Navy.

His arguments are not always supported in a forceful or logical manner.
Bold and startling statements predominate, and are often unsupported by facts
or reasoning. The author has accepted the bombing tests against defenseless
surface craft as conclusive evidence of the complete superiority of aircraft over
seacraft. But with all of its imperfections the volume contains interesting read-
ing matter. This feature, however, is marred in part by unnecessary repetition.

The redeeming feature of the ¥k is the author's genuine enthusiasm. He
sees future wars fought and decided thousands of feet above the surface of
the earth. The air force is to be the main factor with a small army and a sub-
marine force as auxiliaries. The battleship, cruiser, destroyer, and naval air-
plane carrier, to him, are relics of the past.-C. S. H.
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The Family and EarLy Life of Sto'newaU Jackson. By Roy Bird Cook. Old!
Dominion Press, Inc., Richmond, Va. 1924. 614"x914". 96 pp. $2.00.

In the editor's preface Mr. Eckenrode says in part:

It is the merit of Mr. Cook's little book that all the evidence bearing
on the early life of Stonewall Jackson has been carefully sifted, so that
the reader may be sure that what he finds bears the stamp of authentic
history. Much new matter, garnered here and there, has been added: the
result is that by far the most complete account of the youth of the great
general is to be found in these pages. The notes on the Jackson family
are also new and a most important contribution to the genealogy of famous
Americans; they will be of interest to the many branches of the Scotch-
Irish clan from which Stonewall Jackson derived his source.

The work, covering ninety-six pages, has been divided into ten chapters as
follows: Chronology, Ancestry and Descendents, The Jackson Homestead-Jack-
son's Mills, Childhood, The Boy at Jackson's Mills, The Constable, The Appoint-
ment at West Point, West Point, Mexico and the Virginia Military Institute,
Opening of the Civil War.

Throughout the book are copies of letters both to and from Jackson, during
different periods of his life, which assist materially in giving a clearer insight
into the real man. Twelve illustrations add to the value of the book.

This work will be interesting to all who would learn the early life of one
of America's greatest soldiers.-H. B. H.

Warfare (A Study of ]IiJitary Methods from the Earliest Times). By Colonel
Oliver J. Spaulding, Field Artillery; Hoffman Nickerson, formerly Captain,
United States Army; and Colonel John W. 'Wright, Infantry. Harcourt,
Brace & Co. 1925. 6"x8%,". 601 pp. $5.00.

The authors state the purpose and scope of their work as follows:

The idea of the book is to give a narrative thread upon which to hang
studies in institutions and methods, but not to attempt the impossible task
of compressing military history into tabloid form. Evidently, the begin-
ning of such a study should be the beginning of recorded history; the ter-
minal point was not so easy to fix. For several reasons Frederick the Great
was selected. First, he closed an era; after him began the epoch of our
modern tactical systems. Furthermore, it chances that his wars coincide in
time with the later American colonial wars, in which the reciprocal influence
of Europe and America began to show itself. Just after him came the
great French Revolution, in which the influence of the American Revolution
was brought to Europe, not only in civil but in military fields.

A knowledge of the development of military art and science down to
include Frederick, then, is necessary to anyone who would understand the
wars since his time. But this knowledge, while it must be accurate, may
be general. Study of later events and developments must be much more
detailed, since it is study of an epoch in which we are still living. Hence
this book does not go beyond him; it merely points out, in conclusion, the
general tendencies of the times immediately following his death, and seeks
to orient the student who wishes to go further.

In so far as practicable, the work is based upon contemporary authori-
ties. The materiel, meagre for the earlier times, approaches the vanishing
point for the Dark Ages, and then gradually grows more abundant and
more precise as we approach our own days; for the later periods it has
been possible to examine and compare the statements of responsible par-
ticipants in the events described, in England, France, Germany, Spain, and
Italy. The bibliographies attached make no claim to completeness. They
include only a fraction of the number of books examined; but they contain
a brief comment upon tp.ose found most useful, and may serve as a guide
for further investigation.
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In the preface General Bliss says iF!,pa:ch

In the remotest antiquity individual man discovered the basic principles
in the science of war when he learned that in single combat his success
depended, first, on his bringing to the contest his own body in the perfec-
tion 0;/1 jots physical powers, and, second, in bringing that body to bear
~t his adversary in such a way as to ensure his delive-:dllg. a com~
ple-tel:yeffect~ve blow.. In that are comprised both the art anQ.tltl.escience
oj! war. The art grew with the perfection of the means by which the largell
and lllJiger grOUQl6of men were best enabled to. do what ind,iv:iChlliiliJj!lanhad
Iea,pned toot he must do with hj,g single bedy.

'.I;'he.]jll'@.l;eSS of evolution of every science, that is, oii every great sep.
arate branch. of kn~Iedge the basts of whick is demonstra.ted law, shoW'S
that as the arts upon which it depends hecome m~re p\lrlected there are
constant changes in methods but no change in principles.

A study of military methods covering a period of forty-eight hundred yea.rs
in one volume must necessarily be limited in scope. The authors, however, have
selected. the wars a.nd campaigns best suited to ilmstrate the developmelJlt and
progress in tactics, arms, and weapons. These they have t:ceatecl. in sufficient
detaJr to- give the student a good general idea of the points. iln question.

The book is moot interesting and instructive-. It shows that the authors
have spent much time in research. The bibliographies, !lJ.though making no claim
to completeness, list numerous. works. on the periods covered with a comment
on each one listed. The subject is treated in th:l'ee sections, as follows:

An.ci~n;t Warfur~: to. th6- death ot :T11Ji'1J.1f Ol1Jsur,
lVOJrfare in the ]J,o'Qt{JJf},Empire, the Dark and Middle. Agep, to 1494 A.D., and
War-fare in MgtUirn 'l.'wJUJ$: to ther death of Prederiflk the Great.

Thirty-six plates are inserted to illustrate the battles and campaigns considered.
n fulfills the purposes of the authors in every way and should be among the

books of every student or tactics.-H. B. H.

Braxton Bragg, General of t7w Confederafl1f. By Don C. Seitz. The Stat~ Co.,
Columbia, S. C. 61h"x 9%". 544 pp. $5.00.

The ca;mpaigns and battles of the American Civil War, b5r their very nature,
are tremendously interesting to readers both American and foreign, military and
non-military. Time has detracted little from the fascination of this period of
American history. Indeed, since the World War it has become almost a fad
amlmg military students to study the war between the states and make com-
parisons with the late studendous stmggle. The story of the military career of
Brax:l:on Bragg, naturally devoted largely to the Civil War, is no exception in
point of interest. Though quiet and retiring, Bragg was a strong character, cour-
ageous and capable. A much-hated general and one whose military efforts led
to d.efeai:, IW; career has not attracted wide attention. Military students will
doubtless heartily greet this study of his life.

In the Mexican War, Captain Bragg showed his courage as a :fighter and
earn.ed a nation-wide reputation as an Artillery commander under General Tay-
lor at Buena Vista. Early in the Civil War he displayed ability to organize,
supply, and conduct an army~ In 1862 he was placed in command of the Con-
federate forces in Tennessee. He soon made a reputation as a stern disciplin-
arian. The fighting qualities of that army were due largely to his efforts and
leadership. His main difficulty in that army was with his subordinates, for never
was he able to arouse that loyal and enthusiastic support which marked Lee's
campaigns. More than one of his generals frankly advised him that his replace-
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DlJ!(nili would be beneficial to the army. Yet the army under Bragg fought, and
:f:ouglit skillfully, some of the hardest battles of the war. A brief study of Stone
B;iveoJror Chickamauga will establish that fact.

The author has quoted freely from Bragg's dispatches. While these papers
show Il; tendency of the Confederate leader to criticize and find fault, they also
show his abili~ to separate the essential from the non-essential in the preparation
and condlact oi \lTar.

Bis; caree~ is worthy- of study and the author has succeeded in giving us a
narrative whillh is quite readable.-C. S. _H.

Mesopotamia, 191.4'-1;915. By Captain Henry Birch lteyn.ardso:a. Andrew Mal"
rose, Ltd., London. 1919. 5Y2"x 7%". 272 l\lp. Ill. Price 98.

I'll this interesting and rather chatty book Captain Reynardson describes the
operations. ai' the first expedition to Mesopotamia, carrying tlne B.C<l0UIIt of op.era-
tiQns to the elnse oj' the year 1915. Being a member of the expeditionary foree,
the au.thon has recorded at first hand his impressions. As a result the book ex-
presses a little geography, a little ancient histO'ry, a little polo and bird shooting,
some transportation difficulties, and some description of the natives and their
customs, as well as military operations.

The book is interesting and easy to read, and it covers some phases of the
Mesopotamia Campaign concerning which not a great deal has been written.
It is recommended as an introduction to a study of the defense at Kut-el-Amara
and the subsequent operations in Mesopotamia.-R. A.

A Political aI~d Social History of the United Stateft, 1492-1828. By Professor
Homer C. HO'Ckett. The Macmillan Company, New York City. 6"x8%".
1925. 438 pp.

A Political and Social Hwtory of the United Stateft, 1492-1828. By Professor
Arthur M. Schlesinger. The Macmillan Company, New York City. 6"x8%".
1925. 516 pp.

These companion volumes form a continuous history of the United States
from the beginning up to the present, clearly writterr, authoritative, and forward
moving. Two features of this joint work attract at once the attention of the
reader. The first is indicated in the title. The second is in accord with the modern
expansion of our activities and interests.

The authors have attained a high degree of success in their attempt to por-
tray vividly the actual living conditions and customs of our peoples in the suc-
cessive stages of our national development. "Though the major emphasis rests
upon the political development, political forces are regarded as constantly re-
sponsive to the changing phases of social, cultural, and economic conditions."
And so we find such headings as "Provincial America," "Urban Life," "Relations
hetween Frontier and Coast," "The Revolution in Manfacturing, Transportation,
Mining, and Communication," "The Trend toward Large Scale Industry," and
''The Rise of the Silver Movement."

The second feature is the effort made to tie in correctly American history
with that of the world. "American history is pictured not as an isolated develop-
ment but as part of the great wO'rld stream of events, being touched at many
points by influences from abroad, both in times of war and peace."

This record of American development is well balanced and well written,
authoritative as to facts recorded and fortunate in the interpretation of issues
involved. It is admirably designed to correct erroneous impressions formed from
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earlier study or readings. Unfortunately most of us have fallen into such in-
correct impressions, impressions derived from the study or reading of histories
written in an excessive vein of patriotism, or sometimes written in an effort to
cater to local prejudices.

The work is intended primarily for use as a college text. However, it is
couched in such language as to be clearly understood by students with less prep-
aration. Its scope of subject matter and manner of presentation make it attract-
ive also to the independent reader. They are fortunate, indeed, who find the
opportunity to study and reflect upon the contents of these two volumes.-C. S. H.

The ShaMW of the Gloomy East. By Ferdinand A. Ossendowski. E. P. Dutton
& Son. 1925. 6"x81f2". 203 pp. $3.00.

In this volume Dr. Ossendowski, a Pole who lived many years in Russia, has
painted a word picture which will give the reader a very good understanding of
the background of Bolshevism, Sovietism, and Communism. He pictures the true
Russian of all classes, all of which-the upper (before the Revolution,) the mid-
dle, and the lower,-due either to ambition or ignorance, indulged in many forms
of corruption and followed some perverted religion. Murder seemed to be a pas-
time. Witchcraft and other debased forms of spiritualism occurred in ordinary
life as though in a story. He follows the so-called monk, Grishka Rasputin ("the
former horse-thief, drunkard, and profligate"), through many of his schemes
which show why "In Siberia, where Grishka was hated, today already, during the
Bolshevist regime, people whisper: 'Rasputin was a dog, but a strong, super-
natural man.'" Many other notorious characters are introduced.

The following chapter headings will give some idea of the story presented:
The Masks, The Face Laid Bare, The Shadows of the Yillage, The Treasure
Hunters, The Poisoners, Heathenism, Witchcraft, The Echo of the Dim Past,
The Bold Industry, The Lords of the Sea, In the Dusk of the Palaces, Black
Shadows, Phantoms of the Apocalypse, Ascetics versus Antichrist, Fac\ories of
Immorality, Woman and the Child, Death of the Romanovs and the Mystical
Movement, Black J;tavens, Old Gods in Christian Worship, The Simplest of All
Gods, The Devil's Feast, Witte, Stolpin and Goremykin, The Last of the Mohi-
cans, Fetishism of the Word, Chaos, Conclusion.

In the Conclusion the author says in part:

I perceive distinctly the danger threatening Christian civilization from
the East, but not from the real East, which endures in its mystic reverie or
its hallowed majesty, defending its culture and independence against the
pernicious influences of the new-comers. I perceive the menace of the East,
in whose vanguard marches the Russian multitude of Mongolian half-
breeds, followed by swarming hosts of utterly despondent Asiatics, burning
with hatred, demoralized aria revolutionized by Soviet diplomatists, with
the blood-stained gold taken from the murdered, broken off the sacred
images and crosses, carried away from temples of learning.

Granting that Dr. Ossendowski may perhaps have exaggerated somewhat,
his message is an important one and it has been presented in a most. interesting

manner.-H. B. H.
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