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Adjustment of Fire
..

By BRIGADIERGEXERALR. E. CALLAX,r. S. AR~lY

IHAVE read with much interest the article in the February
number of the .COASTARTILLERY.JorRXAL on "Spotting for the

Coast Artillery" by General Hagood, and while in agreement with
him on certain fundamentals there are others on which I hold such
contrary views that we reach different conclusions; however, I feel
these differences are largely due to developments in Coast Artillery
methods in the last few years which, in my opinion, have greatly
strengthened the contention that dependence solely upon ballistic
methods does not give the best results in Coast Artillery firing. 'Ye
are in accord on the question of using sound ballistic methods as far
as possible; furthermore, I agree that any method of adjusting fire
which slights ballistic methods is basically unsound. I will attempt
to point out, however, that the weak spot in the straight ballistic
methods is the failure, in so many cases, to determine before firing
the law of retardation that the projectile encounters as the target
changes its position; that adjustment of fire is therefore necessary
to place and keep the center of impact on the moving target; and
that the only means available for obtaining adjustment data is to
obtain in some manner the de"viations of shots or salvos. Xormallv
the only means we now have available for this purp~se are terrestri~l
stations and airplanes. Before taking up the questions upon which
General Hagood and I appear to diverge I think it might be of

[349J
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interest to state my point of view on the question of sound ballistic
methods and in developing the subject to run over the principal
changes in artillery firing methods that have taken place since the
days when he and I "struck the line of metal" as classmates in the
old mortar battery at \Vest Point.

I regret that I have not access to some old records in an
attempt to outline certain phases through which Coast Artillery
firing has passed since that time. However, at the risk of some
inaccuracies I will give what I can recollect of certain outstanding
features of these changes. As a second lieutenant my first exper-
ience in artillery firing was at Fort F,(amilton, New York, with the
8-inch converted rifles, and the I5-inch smooth bores for which we
strapped on the sabots to the spherical projectiles. The firing was
at fi-x:edtargets; at what we would now consider ridiculously close
ranges, and in our regiment it was a sore captain who had to fire
first for no one knew what muzzle velocity the brown prismatic
powder would develop. It was the business of the lieutenants of
other batteries to snoop around and find the elevation used by the
unfortunate battery that fired first, and we were unwelcome guests
indeed when we got as close to the battery firing as possible without
inviting a polite request to get out of the way. The trouble was the
foot batteries were rated in the regiment on their firing, and the
captains naturally wanted those firing later to be as much in the
dark as they were on the subject of the muzzle velocity. What were
then truly called modern batteries were being emplaced, but it was
not until the conclusion of the Spanish-American 'Val' that the
artillery generally began to serve them. A remarkable period of
experimental activity then took place in what was soon called the
Coast ATtillery. Officers made all sorts of gadjets to assist in the
determination of firing data and artillery enthusiasm was un-
bounaed. Firing at moving targets could not be confined to guns;
and the I2-inch mortars, designed and emplaced to cover "forbidden
anchorages," took the added role that guns were playing and, in
spite of the difficulties encountered, soon showed their small and
rather constant probable error in firing at moving targets. The
question of using reduced charges with the guns was fought out and
decided in the negative. The Coast Artillery did not want anything
so far from service conditions. In time, about-twenty years ago, the
best firing methods developed asserted themselves and were generally
used. The experimental and inventive drive slowed down; instru-
ments and methods were becoming rather standardized; conditions
became ripe for competition; and a strong influence on target prac-
tice was the rather praiseworthy one of seeking a high figure of
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merit with the perfectly natural but unfortunate result of causing
many battery cammanders to. jackey far such canditians af range,
course af target, time af apening fire, etc., as wauld wark to. their
advantage in this matter af the figure af merit. Shart range target
practices at targets maving slawly an rather straight caurses did
not present gunnery prablems af any great difficulty.

But even under thase rather easy canditians af target practice
there was felt that samething was nat altagether right in using the
straight ballistic methads ; the center af impact aften did nat get an
the target. Clearly SDmevariable was entering the prDblem. The
result was that attentian was cDncentrated an the pDwder. This
resulted in the firing Df trial shats and "determining" thereby the
muzzlevelacity. No. matter whether the best IDt af pDwder that the
Ordnance Department ever furnished was' being used; no. matter
whether a mast careful determinatiDn af its velDcity had just been
made at Sandy HDDk; still the CDast Artilleryman fired his trial
shots and cDnverted his mean deviatian into. a "vela city" correctiDn,
set the painter accordingly an his Pratt Range Carrectian Baard
and was ready fDr his target practice. The result af this pracedure
was that a variety af "muzzle velDcities" went into. the recards that
eventually faund their way to. the Ordnance Depal:tment. Parts af
the same lats af powder aften appeared to. have far greater varia-
tions in velacity than was expected. Subsequent firings af these
powders thraugh the velacity screens at Sandy Haak did nDt bear
out the recDrds af the Caast Artillery firings in this matter. The
discrepancies do.nat seem ever to. have been tharDughly investigated.
It seems clear,tD me that the pDwder was being impraperly charged
with a variatian that did nDt belDng to. it. The pDwder certainly
was nat changing' in any such fickle manner as thDse trial shDt
velocities indicated; what was changing was the canditians af the
moment, the net effect af which was to. cause variatians in the retar-
datian that the prajectile met in its travel thraugh the air.
Althaugh, in my apinian, the real cause af the variatians remained
unknawn, it is anly fair to. the able afficers engaged in these practices
to. say that the canditians under which they fired did nat lend them-
selves to. inducing a study af the retardatians caused by the candi-
tians af the mament. The fact that velacity curves an the range
carrectian baard are cancave tawards the narmal and retardatiDn
curves are canvex tawards the narmal did nat strike them because it
made little difference at the ranges used far bath trial shats and
target practice' which Dnes were taken far carrecting the 'mean
deviatian af the trial shDts. The canditians Df target practice tDday
al'e vastly different; the varying retardatians seriausly engage the
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attention of Coast Artillery officers who seek not only the correction
required by the conditions of the moment, but also the law of varia-
tion of this disturbing quantity throughout a practice. Neverthe-
less, I regret to say we still find artillery officers who believe in firing
trial shots and in throwing the mean deviation that results into a
velocity correction.

The results of shooting under the conditions which I think I
have fairly stated were very good. There was, however, an idea
that some adjustment of fire was needed and this when attempted
was done almost generally in the crude manner described by General
Hagood. Analysis of such practices clearl.'T showed that more
records were injured than improved by the excited captain standing
on a rather low site parapet and ordering 500 yards up or down.
There was some instrumental observation of fire; and a crude method
of adjustment based thereon was carried on. 'Yhen Admiral Sims
tried through President Roosevelt to force OD the Coast Artillery
the method of "spotting by the slick," General :~\Iurray who was the
Chief of Coast Artillery, and the assistants in his office,were fed up
on any guess method of determining the deviation of shots and a
further guess method of adjustment of fire. The records did prove
that straight ballistic shooting with preliminary trial shots, would
have been far better than the guess methods so many officers had
used in an endeavor to improve. their fire. The result was that
instrumental observation was favored by the Chief of Coast Artillery
and guesswork based on the captain's looking through his field
glasses was frowned upon. A few years later when General "\Veaver
was Chief of Coast Artillery the writer told him of a practice he had
just witnessed at Fort Terry. Instrumental observation made from
Fort H. G. 'Yright, perpendicular to the line of fire gave so many
yards over, and the captain discarded this information because his
own field glasses led him to believe it was about the same distance
short; the result was that the practice was thrown away. In vain
did I contend that this instrument merely demonstrated the superior
value of instrumental observation from a station over the field glass
method. General 'Yeaver, however, had seen so many cases of poor
corrections based on field glass observation, that he felt the incident
would be many times repeated. He then ordered all firing to be
ballistic and forbade any form of adjustment of fire after the trial
shots. I must confess that though I felt he had gone too far, he had
excellent reason for taking such drastic action.

'Vhen General 'Veaver became Chief of Coast Artillery, Case II
was generally used for major caliber guns. The plotting board was
used only for plotting the course of the target at short observing
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intervals; predictions were made on the range correction board by a
system of strings and the method of such predictions, when analyzed
mathematically, was essentially that of secant predictions, which of
course was never correct when the curvature of the course of the
target was appreciable. The time-range relation, so necessary in
getting the maximum advantage hom Case II, was kept in a sort of
way by a board at the emplacement; the merits of this board were
lost by the lack of attention paid to its operation. Some twelve
years ago I accompanied General \Yeaver on an inspection trip from
Portland, l\faine, to include the Delaware Defenses. He was im-
pressed by the fact that the time-range relation was being utterly
neglected. The question of prediction methods preoccupied his mind
at that time, and he asked many searching questions in the plQtting
rooms. I have actually heard officers attempt to impart to tLat
fine artilleryman the startling bit of information that "you don't
predict with guns; you predict only with mortars." It was manifest
that many officers could not analyze the operations of their fire
control apparatus. Of course, as always, there were plenty of out-
standing exceptions. However, the result was that General \Yeaver
ordered the predictions to be made on the plotting board and that a
graphic time-range relation be kept in a specified way on a black-
board at the battery. The additional work of predicting on the
plotting board increased the plotting intenal which displeased many
officers; the hard and fast requirements in the type, location and
method of use of the time-range board had a like effect. The system
thus became rigid; there was no play for experiments or possible
jmprovements. The officers chafed and grumbled; and by the sum-
mer of 1915 these grumbles had reached the ears of a pow-erinI-"
Department Commander, who sent General \Yeaver word that he
intended to attack the system jn hjs annual report. General
"Weaver's prompt request of the Chief of. Staff that a board of
officers be appojnted to meet at :I<'ortTotten, to study the s:vstem
imd recommend changes, jf found necessary, was appro"t:'d. I hap-
pened to be President of the Coast ArWlery Board at that time and
Wasmade a member. Previous to the meeting of the Fort Totten
board, General \Yeaver had acceded to the insistent recommendation
of the Coast Artillery Board that the time-range relation was so
Yaluable that it should be kept in the plotting room, and on cross
section paper if desired. The only serious fault that the Fort
Totten board could find with the firing methods was the ban against
adjustment of fire. Its principal recommendation, therefore, was
that "whenever, during the firing of seacoast guns and mortars,
instrumental observations from shore stations or from air or water
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craft shows that the use of ballistic methods has failed to place the
center of impact near the target, adjustment of fire based on such
instrumental observation is authorized." This was approved and
embodied in Changes C. A. D. R. No.2, August 28, 1915.

This change officially introduced adjustment of fire based on
instrumental observation and excluded the wild guess made by the
battery commander standing on the parapet. However, the methods
of using the data determined by the instrumental observation of the
deviations remained generally crude. The war taught us the Euro-
pean methods of adjustment in field firing; and after the war when
the Coast Artilleryman was returning to his seacoast cannon, he
was in many cases filled with the idea that adjustment of fire was the
whole thing. Many of the captains had little previous Coast Artil-
lery training so they naturally tried to apply Field Artillery
methods of adjustment to the more difficult problem of firing at
moving targets in water areas. The:v also neglected their ballistics
and the result was that some very poor target practices were held.
If we pause at this stage of the development of seacoast firing it is
quite natural to form the opinions expressed by General Hagood
on the adjustment of fire based on any method of observation; how-
ever, it is probable that at this stage by reason of other duty he
ceased his intimate touch with the' Coast Artillery.

Based upon a rather close relation with Coast Artillery develop-
ments in the Panama Coast Artillery District during the past two
years, I will make some observations on the problem of Coast Artil-
lery firing down here. First of all I desire to emphasize the neces-
sity that all of our important batteries should be calibrated in the
most scientific manner, and to point out that it cannot be done as a
by-product of target practice. I remember so clearly that years ago
a coast defense commander asked to use his whole target practice
allowance for one year in calibration firing; his request found little
favor and was disapproved. I doubt if anyone today would lightly
regard a commander's displaying great anxiety to get his baUeries
calibrated. \Yith batteries calibrated, the next thing needed is to
know the characteristics of the powder; principally its veLocit}T,its
pressure, and the time laws of change of these two principal charac-
teristics. The pressure law is needed for safety purposes. The
velocity law is needed so that a practice or action may start with
this quantity determined and not to be made variable b}Tthrowing
into it; varying retardations that obe}-different laws of change. To
meet this in Panama we have started firing the target practice pow-
der through velocity screens before the practice begins; taking also
the pressures and ranges. \Yith the velocit}Tdata and pure pressure
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functions of previous years there can thus be determined the best
available data for:

a. Passing on the safety of the powder.
b. Determining the velocity which is to stand during thE

practice or action.
Case III is the method used for long range gun firing, and the

records of the past two years prove the value of the method. The
system permits, however, the change back and forth between Cases III
and II as the uncorrected time-range relation, showing the law of
change, and the corrected time-range relation are both kept graphic-
ally in the plotting room. The time-azimuth relations are similarly
handled. Instead of the old method of determining the wind, we
have commenced taking the ballistic wind before practices, by plot-
ting the movement of free hydrogen balloons. The predictions are
made on the plotting board where the graph of the target's course
has none of the distortions that come with changing the polar
coordinates of range and time-azimuth into any rectangular coordi-
nates such as time and distance on a time-range board. Further-
more, it is pertinent to observe here that no mechanical instruments
can possibly be devised that will grind out predictions equal in
accuracy to those obtained from the graph of the target's course.
n is true that where points of inflection in the course of the target
are going to be met, poor predictions will follow for a while; they
cannot be avoided, but keen observation from the primary and sec-
ondary stations may reduce their number. To the plotting board
setforward point data are applied the ballistic corrections, the rec-
ord being shown on the corrected time-range and time-azimuth
graphs. The firing data if then sent to the guns would be the best
ballistic data that, in my observation, could be sent.

Experience has shown that a flow of such data will not ordi-
narily place the center of imp.act on the target. '''hy? Because
our ballistic methods do not correct exactly for the retardation of
the medium fired through. The conditions of the moment are not
fully known when we make our ballistic corrections; furthermore, in
firing at moving targets they are very likely to change as the target
changes. Too often the artillery officer is taught that the fall of his
shots will obey the law of accidental errors. This is not true for
moving targets; the deviations will be due to accidental errors and
to something else. This something else is largely due to the varying
retardation caused by the changing conditions of the moment. If in
the case of a practic€ in which ballistic methods only are followed
the range deviations be plotted as ordinates along a time axis it will
be apparent at a glance whether or not the axis of the graph of the
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plotted deviations is maintaining a general parallelism with the time
axis. vVhen adjustment of fire is used the following modification
will show the facts. Place, say, a blue-headed pin to mark the over
or short of each shot on an ordinate erected on the proper time
abscissa; strip the adjustment correction used for each shot from its
range deviation and put in a corresponding red pin to mark the
ballistic deviation. The blue pins naturally show the progress of the
shoot with reference to the target; the red pins represent the bal-
listic shoot just as in the case where ballistic methods only are used,
and if they maintain a sort of general parallelism with the time axis,
the retardation due to the conditions of the moment is practically
constant. If they move away from or towards the time axis, the
retardation is changing and its law of change is fairly well indicated
by the axis of the graph of the red pin positions.

These retardation deviations do not follow the law of error;
they ma:y follO\vsome other law that is quite apparent; again their
law of variation may not at all be clear. Normally every practice
has both accidental errors and varying- retardations producing
deviations. These two causes enter into the problem of correction
of fire to different degrees. Generally speaking, in mortar practices
the varying retardations are of vastly more consequence than the
accidental errors; that is why the salvo center of impact method of
adjustment is so fitting. Often in gun practices the accidental
errors outweigh the retardation variations; in such cases the rule
of successive approximation, based 'on accidental errors, then gives
and maintains a satisfactory adjustment. There are, however, cases
in glJn fire where the retardation variations either outweigh the
accidental errors or are of such magnitude comparatively, that
adjustment methods must consider the law of change of the varia-
tion. At this point I sum the case as follows: I'll a practice using
only ballistic methods, 'where the retardation is varying and no
means exists to predetermine its law and thus correct it ballistically
through the shoot, the fire cannot possibly stay in adjustment even
if trial shots had started it with center of impact on the target.
Furthermore, under such conditions of varying retardation no
method of adjustment based on considering deviations as accidental
errors will get and J."eepthe center of impact on the target. 1Yhether
or not we are generally working with a varying retardation in our
fire at moving targets is a matter that can be investigated in the
Coast Artillery target practice records. I can sa:\' that in this
District during the past two years the answer is distinctly yes,we are.
If the ans'wer in the Coast Artillery generally is yes in the majority
of cases, 'we certainly need the de'l.'iations of the shots or salvos in
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order to get and keep the center of impact on the target. If we can
get only the sense of the deviations, well and good; if we can get the
magnitude also, so much the better.

In this District it is clear that we need the deviations of the
,hots 01' salvos; the terrestrial observation stations and the observers
:n our air<force give them to us, well within our developed probable
errors. 'With these deviations the range officer in the plotting room
,olveshis problem of fire adjustment and introduces the corrections
into the time-range and time-azimuth relations. The firing data
then goes to the emplacements. The results have been most gratify-
ing and I feel sure the Chief of Coast Artillery would let any officer
interested look over the target practice records of this Dist-rict for
the past two years. In them will be found graphical analyses of the
target practices which show the results of adjustment of fire, the
variations in the retardations as affecting the ballistic shoots, and
the graphs of the corrections used.

Tables I and II summarize the 1922 and 1923 t~rget practices.
They show that '['arying retardation is a serious question in
fi'ring in this District; they indicate that in the majority of shoots
the laze' of varying retardation is quite clear and a.!so show
that the shoots have been impro't-'ed in the great majority of cases
by adjustment of fire. As a matter of fact the value of adjustment
of fire is far greater than such records would indicate; for in many
easeswhat I considered unsuitable methods of adjustment were used
and the records show that suitable methods of adjustment would
have brought the center of impact much nearer the target. In the
eases mentioned no advantage was taken of the very clear law of
retardation that the graph of the red pins indicated; sometimes this
came about by determining, before the practice, the method to be
followedand then sticking to it regardless of its gradually disclosed
unsuitability. If my main thesis in this paper is sound, the batter..'"
firing should never be required to follow blindly one particular
method of adjustment; it would be less irritating to the battery
officers if permitted to select the most suitable of several sound
methods, and to change to another if retardation conditions show
it to be advisable.

I hesitate to generalize as a result of our local experience, the
'ubject is too serious. Certainly the summation of considerable
tXperience on the part of officers at other Coast Artillery stations
I\'ouldbe most valuable in arriving at general conclusions on the
'>uhject. "\YhenI first came here I was strongly of the opinion that
\'arying retardations were normally met in mortar fire but rather
doubted this being so with big gunfire. I felt that the variation in
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TABLE I.

TARGET PRACTICE YEAR OF 1922

Armament Battery

Distance \ Distance
from f,'om

TaI'get of C. Target of C.
of I. I of I. as a

Stripped of , result of
Adjustment! Adjustment
Corrections of Fi,'e

Remarks

12-inch M Merritt +481.0 + 4.3 Retardation practically con-
stant

12-inch M Merritt +144.1 + 44.1 I Varying retardation, law clear.
12-iuch M Carr +451.5 40.2 Varying retardation, law clear.
12-inch M Carr +214.2 + 71.5 Varying retardation, law clear.
12-inch M Tidball + 23.2 + 39.7 Varying retardation, law clear.
12-inch M Tidball -309.1 52.4 Varying retardation, law clear.
12-inch M Howard + 68.8 27.2 Varying retardation, law clear.
12-inch M Howard -212.0 26.2 Varying retardation, law clear.
14-inch G Warren Battery not fired in year 1922.
14-inch G Warren Battery not fired in year 1922.
14-inch G Burnside +244.2 65.8 Data obscure
14-inch G Burnside +142.8 ..L 2.4 Varying retardation, law clear.I

It-inch G Webb +335.2 + 37.4 Varying retardation, law clear.
14-inch G Welib + 22.0 + 72.0 Sharply decreasing retarda-

I
tions, law clear. Successive
approximation used.

14-inch G Stanley -126.2 - 72.9 Varying retardation, law not
clear. Range setter set data
on incorrect range scale. Ad-
justment of fire, however,
made last two shots hits for
range.

14-inch G Stanley - 13.6 - 19.4 Varying retardation, law clear.
Practice was begnn with the
gun arm in the wrong socket.
Corrected after first shot.

14-inch G Buell +330.8 ..L 46.2 Varying retardation, law notI

clear.
14-inch G Buell -237.0 40.0 Yarying retardation, law clear.

A'verage Developed Probable
Error. (Range)

12-in. Mortar 117 shots 52 yds.
14-in. Gun 40 shots 98 :rds•
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TABLE II.

TARGET PRACTICE YEAR OF 1923

D,stance D:stance
from from

Armament Batte,'y
Tm'getof C. Target of C.

Remarksof J. of 1. as a
Sfj'ipped of ,'esult of
Adjustment Adjustment
Om-rections of Fire

359

12-inch M
12-inch M
12-inch M
12-inch M
12-inch M

12-inch M
12-inch M
12-inch M

14-inch G

14-inch G
14-inch G
14-inch G

14-inch G
14-inch G

14-inch G
14-inch G-

14-inch G
14-inch G

Merritt
Merritt
Carr
Carr
Tidball

Tidball
Howard
Howard

Warren

Warren
Burnside
Burnside

Webb
Webb

Stanley
Stanley

Buell
Buell

+185.5
+187.5
+486.0
+219.6
+287.2

+269.0
+356.6
+241.7

+ 32.2

+409.6
+244.0
+191.4

+ 63.6
+ 10.5

+452.4
+213.4

+ 8.8
+ 32.0+ 60.7+ 10.2
+ 35.2

+21.7+ 25.8+ 63.5

40.0

+ 85.6
+ 70.0
+ 97.4

11.6
99.5

+ 17.6
+127.5

Varying retardation, law clear.
Varying retardation, law clear.
Varying rt;tardation, law clear.
Varying retardation, law clear.
V a r y i n g retardation, law
fairly clear.
Varying retardation, law clear.
Varying retardation, law clear.
Varying retardation, law not
clear.
Varying retardation, law not
clear. Powder exposed for 24
hours.
Varying retardation, law clear.
Retardation constant.
Varying retardation, law not
clear.
Varying retardation, law clear.
Varying retardation, law clear.
Terrestrial station reported
incorrect deviation on first
shot. Battery commander
used this deviation in making
his correction for next shot.
Airplane spot was correct.
Retardation constant.
Varying retardation, law Rot
clear.
Battery not fired in year 1923.
Battery not fired in year 1923.

Average Developed Probable
Error (Range)

12-in. Mortar 132 shots 37 yds.
14-in. Guns 40 shots 108 yds.
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the accidental errors practically always outweighed the variations in
the retardation and therefore I was strongly in favor of the method
of successive approximations. I had some very interesting argu-
ments with Major Quinn Gray on the subject; he held the view that
the retardation in gunfire varied more than I believed it to vary. It
is pertinent to note that his view was based on the study of many
target practice records when he was President of the Coast Artillery
Board. He and I would take a ballistic shoot, obtained by stripping
the deviations of their adjustment corrections, and play the shoot
over by different methods of correction. It is now quite clear to -my
mind that he and the officers as~ociated with him who got up the
adjustment methods in the Heavy Artillery :Materiel, C. A. C.,
Part IV, were really modifying the method of successive approxima-
tions just to fit the case of the varying retardation. It is now also
clear that they did not carry their appreciation of the value of the
stripped, or ballistic deviations to the logical conclusion, for on
page 82 it is stated that "subsequently, in analysis or in studying
the effects of the correction applied 'it might be interesting to plot
the points, e, f, g, etc., representing the ballistic ranges developed by
the salvos." The truth is they need to be plotted during the shoot
for they are immediately valuable in giving the general law o{ varia-
tion of the retardation. My study of the part quoted led me to the
latter conclusion and consequent intro~uction of it into our range
and azimuth adjustment boards in the District.

\Vould it not be well to determine as much as possible of the
law of retardation before the practice commences and introduce
corrections ballistically? The answer is yes, we are now looking for
a means to anticipate its effect and correct for at least part of it,
to aTloidfacing it in the adjustment of fire. There is much promise
of success by the experiments already made in determining the bal-
listic wind by the free hydrogen balloons. A few more years of
continual experiments in Panama will show how much of this varying
retardation can be laid to the wind. Personally I would be delighted
if the Coast Artillery officer's difficulties in firing could be reduced
by finding that his measured ballistic wind, used properly for the
different altitudes, and resolved into range and azimuth components,
would take out much of the varying retardation he now confronts.
But, as matters now stand, we are absolutely dependent upon obser-
vation of fire, and I am glad that General Hagood's experience bears
out my own in testifying to the efficiency of our Air Service in
observation of fire. Within certain limits their work is nearly as
good as that of our terrestrial observing stations; farther out, the
Air Service excels; and beyond the limit of our own observation
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stations, the question of long range Coast Artillery seems hopeless
without the aid of the Air Service. That we must be prepared to do
our best without adjustment of fire after an action commences goes
without saying, and that requires exactly what General Hagoo4 so
strongly emphasizes-we must build on sound ballistic m~thods.
This is emphasized in this District; but what is also emphasized is
that the finished artillery officer in addition must thoroughly under-
stand the problems entering into adjustment of fire and practice
their solutions so that if opportunities come to use them they will
present no such difficulties .as beginners would meet. By knowing all
the various possible methods of improving the efficiency of fire of his
cannon, the Coast Artillery officer is better prepared to meet any
conditions of firing. It is quite unlikely that our most important
defenses will be caught without an air force sufficient to provide
aerial observation for our long range cannon. Should this condition
ever appear probable, the Coast Artillery should b'e the first branch
to make every effort to get the Air Service brought up to a proper
strength ..

In conclusion, I summarize our needs for efficient conduct of
fire fiS follows:

a. At least the most important batteries should be calibrated
in the most scientific manner.

b. The velocity of the powder should be determined before the
shoot commences.

c. The best ballistic methods must be followed in preparing
the firing data.

d. The ballistic wind should be taken and the variations in the
retardation reduced as much as possible.

e. Terrestrial observing stations and Air Service observation
must be provided.

f. Sound methods of adjusting fire, based on both observed
deviations and sensing must be learned and practiced. The differ-
ence between accidental errors, systematic errors, and errors caused

• I
by some law of retardation must be understood so clearly that an
improper adjustment method will never be followed.



The Progress of the National Guard

By MAJOR GENERAL G. C. RICKARDS

u. S. Arm]!. Chief of lJIilitia Bm.em'

(Reprinted through the courtesy of the author and The llIilitary Engineer.)

TO AN observer of the progress made in the military defenses of
the l!nited States, the growth of the National GuaTd since 1919

stands as a most encouTaging feattlTe. PeThaps no otheT event,
aside fTomthe establishment of the ATmy of the lTnited States itself,
brings to the American citizen interested in military matters the
sense of security inspired by what the National GuaTd has accom-
plished within the past five years.

Following the demobilization of 1919, the National Guard
service was faced with the problem of a complete reoTganization.
On July 1, 1919, the GuaTd caTried an aggTegate enroIiment of
37,746, a fOTcein which twenty states and the District of Columbia
were represented. This aggregate, small as it was included 14,000
men carried as National Guard in Texas, which existed laTgely
on paper.

On July 1, 1923, four years lateI', the enrollment of the Guard
stood at 160,598, including 9,675 officers. By January 1, 1924,
this figure had increased to 164,187, of which 10,030 weTe com-
missioned. In this force every state in the rnion, except Nevada,
as well as the District of Columbia, Porto Rico and the Territory of
Hawaii, are represented. Such a showing in the shoTt space of four
and a half :veaTsis justifiably encouraging, particularly when one
reflects that the militaTY training of the Xational GuaTd is being
supervised by a group of competent Regular Army officers and that
the cost of this force is being held down to appToximately thirty
million dollars a year.

rnder the Dick Bill of January 21, 1903, National Guard
service was given federal "recognition" for the first time. Prior to
that date, the central goveTnment had disbursed federal money on
the "Organized :Militia," but it was not considered, in any sense, a
federal force and it lacked federal supervision. Since the passage of
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the Dick Bill, the aggregate strength enrolled by the Guard at the
end of each fiscal year has been as follows:

1903 116,547
1904 115,110
1905 111,057
1906 105,693
1907 105,213
1908 110,941
1909 , 118,926

1910 119,660
191L 117,988
1912 121,852
1913 120,802
1914 128,043
1915 129,398
1916 132,194

As is well known, the National Guard -Wascalled on for Mexican
Border duty during 1916 and during the first quarter of 1917.
Heavy enlistments, due to the prospect for World War service,
greatly expanded the force during the first half of 1917.

On April 1, 1917, there were 76,713 Guardsmen in federal
service and 97,295 in the state service; on June 30 of the same year,
the corresponding figures were 93,006 and 135,119; a month later
the force had increased to a total of 303,581 men, of whom 111,962
had been called into federal service. On August 5, 1917, 379,323
~ational Guardsmen, including 12,100 officers, were drafted into th~
service of the country.

So much for the past. To those who are not familiar with the
requirements of the complete National Guard project, it may he
interesting to outline hriefly what is expected of this service.

The National Defense Act provides for a National Guard to
consist of a minimum of 800 men for each memher of Congress. The
present membership of the House and Senate, 531, therefore, fixes
this minimum at 424,800. To this total, the law provides that cer-
tain quotas may he added to cover the National Guard allotments
of the District of Columhia, Porto Rico, Alaska and Hawaii. The
"Val' Department has allotted 2,400 to the District of Columhia;
2,400 to Hawaii; 5,600 to Porto Rico, and 600 to Alaska-fixing
435,800 as the minimum strength.

"Cnder the general allotment of troops to make up the Army of
the United States, the Xational Guard was originally allotted 18
Infantry divisions (2 for each Corps Area); 4 Cavalry divisions
(one for each Army Area and one distrihuted over the "Cnited
States), and certain Corps, Army and G. H. Q. organizations, all of
which combined would enroll a peace strength of approximately
370,000. The difference between 370,000 and 435,800 indicates the
allotment of troops that should still be added to bring it up to its
legally authorized minimum.

It is clear, therefore, that the present National Guard project
contemplates raising and maintaining, in time of peace, as- large a
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force as the volunteer National Guard provided for war duty in
1917. In the original law it is stipulated that this force be organ-
ized in five annual increments during the period, 1920-1925. Due
to various causes, it soon developed that this project could not be
carried out within the time limit contemplated under the law. Addi-
tional armories had to be sec';;'redin those states where the available
buildings were inadequate for housing the state's quota; state legis-
latures, and behind them the taxpayers, had to be acquainted with
the new and increased r~sponsibilities devolving upon the National
Guard and had to be brought to realize the necessity for maintain-
ing the organization. In brief, a new conception of the meaning and
importance of the National Guard service had to be established in
the minds of the American people, and this required more time than
originally allowed.

Influenced by these reasons, the Secretary of "'Val' approved on
January 23, 1923, a program covering the organization by June 30,
1926, of a National Guard enrolling at least 250,000 drawn from
the original allotments .. This program is the one under which the
Militia Bureau is now working. rnder it there are included, at
peace strength, 18 Infantry divisions, 12 Infantry regiments with
no divisional assignments, and 130 Coast Artillery Corps batteries
(recently authorized to adopt a regimental and battalion organiza-
tion). There are also included at "maintenance" strength (ex-
plained below), 18 regiments of 155-mm. Field Artillery and a mis-
cellaneous list of Corps, Army and G. H. Q. organizations, the
formation of which had been begun when the modified program was
adopted.

If all the units contributing to the 164,000 aggregate of Jan-
uary 1, 1924, were recruited to peace strength, the Guard's total
enlisted enrollment would be approximately 210,000 men. It is not
at all likely, however, that such an enrollment will be attained
since the great bulk of National Guard organizations are kept on
the level of their authorized "maintenance" strengths. Due to
normal increases in the number of National Guard units (as more
armories and larger appropriations become available), the Militia
Bureau is counting on a National Guard enrollment of 180,000 by
June 30, 1924; 220,000 by the same date in 1925, and 250,000 by
June 30, 1926.

The National Defense Act likewise authorized the acceptance,
by the federal government, of N&tional Guard companies with "rec-
ognition" strengths of 50 enlisted men regardless of the peace
strength prescribed by the Regular Army tables of organizations.
The Militia Bureau has also issued tables under which company nnits
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with peace strengths in excess of 65 enlisted men are authorized for
maintenance at that figure. The number of officers authorized for
both recognition and maintenance strengths is the same as that pre-
scribed by the Regular Army peace strength tables, except in a few
instances where one additional officer has been authorized for certain
units with insufficient commissioned personnel.

This policy has the effect of skeletonizing the National Guard
to a certain extent, for it is clear that a 65-man company of Infan-
try must expand more than a 93-man company in going from peace
to war strength. This drawback, however, is offset by the fact that
the 65-man unit provides a very convenient organization for armory
training purposes and also makes it possible to maintain, for the
sameamount of money, a larger number of company units than pre-
scribed peace strength.

The handicap imposed by small company strengths is not re-
stricted to the National Guard. If present conditions continue, it
is evident that in any national emergency requiring the immediate
use of troops, the United States will be forced to do as England
did in 1914 with the first expeditionary force, i. e., use all available
organizations witH small company strengths, keeping these units
built up while on the line, and forming, as fast as possible, in rear of
that line, a war time army. A remedy for this situation, so far as it
involves the National Guard, has been suggested in having fewer
and larger company organizations. But this is not practicable for
great numbers of Guard company units are situated in single-com-
pany stations. Abolishing a company at one station could not make
more men available for duty at another.

'Vhile on the subject of the distribution of the National Guard
it may be interesting to point out that there are 2,715 company and
detachment Guard units located throughout the united States,
Porto Rico and Hawaii, at 1,311 different stations. The garrisons
of these stations range all the way in size from small detachments
of a dozen men to the force of 14,000 stationed in New York City
and vicinity.

The National Guard has a dual obligation-to the state and to
the nation. Therein lies both its weakness and its strength. The
weakness results from the fact that the National Guard service is
dependent for financial and moral support on the state legislatures,
as well as on Congress. Two legislative bodies instead of one must
be convinced of the worthiness of this service before the funds for its
maintenance are forthcoming. The strength results f~om the fact
that the Guard's obligation to the state enables it to' prove its indis~
pensability for all kinds of emergency duty in peace as well as war.
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This indispensability is slowly but surely coming to be appreciated.
In 24 different states during the past fiscal year, the National Guard
was called upon for emergency duty covering such assignments as
fighting forest fires, protecting prisoners from violence, rescuing
and relieving flood refugees-in brief, any duty that a military or-
ganization may be called upon to perform toward maintaining peace,
upholding law or protecting life and property.

As the value of the National Guard service has come to be more
fully appreciated throughout the country we may expect more lib-
eral support from the taxpayers, without whose 'backing the organi-
zation could not exist. In numbers of towns and cities the local
Chambers of Commerce and c'ommercial clubs have recently gone on
record as favoring National Guard service for their employees, and
promising that such employees shall not be required to make any
financial or professional sacrifices because of their 'National Guard
duty. One outstanding example of such concerted action on the
part of local business men was noted last summer in St. Paul, when
100 of the'leading firms in the city united in a pledge supporting the
National Guard plan and indorsing service therein for their
employees.

The National Guard is proud of its affiliation with the Regular
Army of the United States. The 10,000 Guard officers enrolled
fully appreciate the fact that the increasing efficiency of their serv-
ice is due, in a large measure, to the efforts of the 440 officers and
507 non-commissioned officers of the permanent establishment noW
on duty as "instructors. It is a great gratification to the Militia
Bureau to note the mutual esteem constantly growing between Guard
organizations and their Regular Army supervisors.

Reference has been made to the 10,000 National Guard officers
now enrolled. One of the problems now being considered in the
Militia Bureau concerns the procurement of the 9,000 additional
officers required in transferring the National Guard from a peace to
a war status. There is an overwhelming weight of opinion through-
out National Guard circles that the great bulk of these additional
officers can and should be secured from that Service. It is no more
than natural that the men who are acquainted with the National
Guard system and traditions should be preferred. The Militia
Bureau's present policy contemplates the selection of at least two
non-commissioned officers in each National Guard company to be
prepared for carrying an officer's responsibilities in time of emer-
gency. This grooming is to be achieved through a special course of
instruction and the successful non-commissioned officers are to be
issued "certificates of capacity."
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There are many other questions affecting the National Guard
which cannot be discussed in an article of this length and character.
The problems of mobilization and subsequent training before taking
the field; the cost of the Guard as compared to the value of the
training imparted; the extent to which this training can be carried
in the 60 armory drills and the 15 days of field training prescribed
for each year-these points and many others must remain
untouched.

It may be said, however, that so far as the difficulties facing the
Guard are concerned, time should remedy all of these. Time is
required to establish it in communities not yet reached; time may
bring about more cordiality toward this service throughout the
membership of organized labor; time should also serve to quiet the
apprehension of the anti-militarists once they learn that service in
this force, as stated by the Governor of 'Vi;consin, has nothing to
do with the causes of war.

But whatever time may unfold, the main thing has been accom-
plished. The National Guard has been given a recognized federal
status; it has been assured of support from the national treasury;
it has been accepted and approved by the people of the United
States at large and, best of all, it is being organized under a system
that guarantees to both state and nation 81 dependable military
asset. To quote from an editorial in the Philadelphia Public Ledger:
"Looking backward, there is inspiration in the Guard's war record.
I"ooking forward, there should be security in it. By taking it as an
everyday matter, most of us are complacent about the Guard to the
verge of indifference. Its members get too little credit for the sacri-
fice of time for their regular drilling and of vacations for the annual
encampment. They work hard for the privilege of serving iheir
country."

We want no more competitive armaments. We want no mOre
War. But we want no weakness that invites imposition. A people
who>neglect their national defense are putting in jeopardy their
national honor.-Pre8ident Coolidge.



Pistols and Pistol Shooting

By l\h.JOR ,V. D. FRAZER, C. A. C.

EDITOR'S NOTE: This is the fil'st of two articles by Major Frazer on Pistols and Pistol
Shoot,n(l, The second will appear in a latel' issue of the JOr:RNAL and u'ill discuss the
technique of pistol shooting and suitable methods of instruction, The author is a distin-
guished pistol shot and is an authority today on the al't of pistol shooting, He has been
coach and shooting member of the Ooast AI'tillery Pistol Temn for the past th,'ee years,
In 19~~ at Oamp Perry he won the Nat,onal All A,'olmd Shooting Championship,

SINCE that critical day on Lexington green when the first shot of
the Revolutionary 'Yar was fired from a pistol we find, if we

study the records found in the works of authors of history and his-
torical fiction, that this weapon and its contemporary, the revolver,
have played an eventful part in the growth and development of our
country.

American literature is interwoven with interesting tales of
travel, adventure and romance, in which the skillful use of weapons
is exploited and it would lose much of its appeal to Americans of all
ages were these stories omitted from our: available books and maga-
zines. Skill at arms and in athletics has alwa:ys had a strong appeal
for every normal red-blooded American boy and in our early days
the use of weapons was a part of the education of our young men as
was the use of tools and implements.

In our colonial da:vs the rifle was as much a part of the pioneer's
equipment as was the axe and the plow. It provided food and pro-
tection for the settler while he labored to clear his land and establish
his homestead among the aboriginal owners of the soil, who con-
stantly disputed his claim to these possessions. It was also largely
instrumental in the winning of national freedom from the mother
country. \Ve have been frequently reminded of the tradition which
has been handed down to us from Colonial days to the effect that at
one time we were a "nation of riflemen." However true this may be.
we do know that through American skill, inventive ingenuity and
the circumstances surrounding the establishment of our social code
in our western states, there was invented, perfected and abundantIy
manufactured a distinctly American weapon which is known as our
national arm. The revolver is undiSj5utedIy an American invention,
and the developments in its use and manufacture have been as re-

[368]



PISTOLS AXD PISTOL SHOOTIXG 369

markable as those of many other notable articles of trade and
commerceoriginating in this country.

To every officer of our army, the history of the pistol, revolver
and automatic hand gun should be of interest, as it is these weapons
that have been, and still are, the sidearms of our commissioned per-
SODDeland on which chief reliance must be placed in military emer-
gE-Dcieswhen hand-to-hand conflict is imminent. A thorough knowl-
edgeof the mechanism, limitations and capabilities of the pistol with
its advantages and disadvantages is of considerable professional
value to an officer. Combine such knowledge with a practical exper-
iencewhicl}has developed a high degree of skill and the value of such
an officer to the army through his interest and ability to quickly,
thoroughly and efficiently train enlisted personnel in pistol shooting
is just as important as any work of instruction prerequisite to the
turning out of a properly trained soldier.

Research of Ordnance Department records, aitd the works of
authorities on the subject of small arms reveals the fact that certain
crude forms of hand guns were in evidence from the time of the in-
vention of gunpowder. However, the first weapons which came
under the category of pistols were crude, cumbersome matchlocks
invented about the beginning of the sixteenth century.

The invention of the pistol is credited to an Italian, Caminelleo
,Oitelliof Pistoria, Italy, in the year 1540. However, there seems no
doubt of its use elsewhere previous to that date. This weapon was
supposed to have been named either after its reputed birthplace or
from the fact that the first weapons were of the same caliber as that
of the coin of that period called a "pistole."

Passing over the period of the matchlock we find that it Wiil.S,jiUC-

ceededby the wheellock, which did away with the inconvenient glow-
ing match for igniting the priming charge, and substituted instead
a lock so constructed that by means of releasing a tightly wound
spring a notched steel disc or wheel was revolved at high speed
against a stationary flint producing a stream of sparks in the flash
pan of the weapon.

About 1630 the first real flint locks made their appearance.
This type remained in use for over two centuries, and is too wen
known to need an explanation here.

Pistols in use from the time of their invention until the end of
the eighteenth century were classified as (I) horse or holster pistols
which included an large military or naval pistols; (2) duelling pis-
tols; and (3) pocket pistols.

Considering these weapons from a military viewpoint, we find
that pistols were first used for military purposes by the German cav-
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aIry at the battle of Henty in 154<4<. They were adopted by the
French cavalry in 1.5.50, and have always been primarily a well\l'ln
for mounted men.

The next de;'-elopment, the invention of the percussion cap, was
a far-reaching one, as it revolutionized the making of pistols and
gave great impetus to the work of im-entors and gunsmiths. This
means of ignition was invented about 1807 and in spite of its recog-
nized adYlll1tages it was no.!: accepted as heartily as it deserved due
perhaps to the early, crude and uncertain acting caps used. These
gradually gave way to the cylindrical copper cap containing a ful-
minating explosive. Due to conservatism perhaps, we find that the

HORSE Plsn)J.: ~1()[n':J. 1799.] HIIH. CAURER .fi9. FIRST ~IOnEI. ~1AnE BY Sun:o:s ~ORTH

use of this system on military weapons, both rifle and pistol, was de-
laved for many years while our army continued to use the flintlock-
B~th flintlock ;lI1.dpercussion cap pi~tols were in use at the battle of
Waterloo in 181.5.

ep to the beginning of the 19th century many attempts had
been made to design a multishot pistol and many crude weapons were
in use about this period, but it was due to the perseverance, energy
and mechanical skill of an American that the first successful revolycr
was invented.

Colonel Samuel Colt patented his first muzzle loading revoh-er
in 1835 and since that date the name of Colt has become famoUS
throughout the world. Colt not only invented and perfected rc.
I-olvcrs, but he cstablishcd a plant for their manufacture on a largc
scale. This establishmcnt, the largest Q[ its kind in thc world, still
activel v cxists as a monumcnt to his mcmorv.

I~ tracing the history of the use of pi~tols in our army we find
that on March 9, 1799, Simeon Xorth of Berlin, Conn., reccived the
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first l"nited States goyernment contract for 500 horse pistols, and
he is recognized as the first official pistol maker for our gOyenllllent.
From 1799 until 1828 ~ orth made o\'er fifty thousand pistols f01
the C nited States army and na yy. ~rhese weapons were smooth
bore, single shot, muzzle loading, flintlock pistols, caliber .(m. The
government annol'y at Harpers FelTY, "a., began the manufacture
of pistols in 1807 and Springfield armory in 1818.

In 18:38 Colt put on the market his first reyoh'el' called the
"Texas Pistol," caliber .:3-1-, and followed it at once by the one known
liS the "'Yalker Pistol," calibel' .-1--1-. Both of these weapons were
llsed by our officers in the Seminole Indian war 18a8-42.

THE I'E.\CF.:\I.\KEil. ~IOST F'.DIUl"~ OF .\I.L CUI.T RE\'OI.\'EJl3-. Sl~GL£ A(""TlU~, SIX
SHOt'S, CALiBER .-'-3. leluot:.L 1~7:a

In 18-1,7 during the ~Iexican 'Yar the first regulation army re-
Yolyer was adopted. This was the Colt Dragoon 01' Holster reyoh'er,
~nodel 1847. It was improved slightly in 1848. These pistols were
ISsued in pairs to the men in the mounted service and carried in hol-
sters on the saddle, They were .4-l-caliber, had good penetration,
and accuracy sufficient to place the six shots in an eight-inch circle
at fifty yards. From the date of theil' first adoption Colt's pistols
have retained the title of official sidearm of the Cnited States Army.

During the Ci\,il 'Yar in addition to oyer 318,000 new model
Army .4-l-caliber pistols made by Colt for the army and na\'y, it was
necessary for the go\'ernment to purchase additional pistols fro1l1
other arms companies to supplcment the Colt. These included
weapons from Remington, Joslyn, Starr, Savage, Allen, 'Yheelock,
Lefancheux, "'hitney, Adams and Trantor.

In 1873 after the invention of the metallic cartridge, the Colt
Breech Loading Single Action Army RC\'olyer .45-caliber was
adopted. This weapon was probably the most famous of all the
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Colt arms and was known as the Peacemaker. This arm was also
made to take the .44-caliber rifle cartridge and in such caliber was
known as the Frontier model. This model is still made and has great
popularity in certain parts of the country.

The next change in the army pistol was the adoption by the
War Department of the Colt model 1892 double action revolver,
caliber .38. This was a very radical change in policy for up to this
time the army had depended on a weapon of .44 or .45-caliber. ThIs
change occurred at a time when the advocates of smaller bore mili-
tary weapons were succeeding in their efforts to have such arms
adopted. While the smaller caliber military rifle with its greater
balJistic advantages of range, accuracy and striking energy at long
range has proved a success, the smaller caliber revolver was a failure
because of its lack of shocking power, and after a short trial in the
Philippines by our army the "'Val' Department provided. the New
Service Colt revolver, caliber .45, for the use of troops serving there.

The greatest modern development in the design of pistols was
the automatic principle, which was first applied to the machine gun
and later to sidearms. Several foreign automatics appeared be-
tween 1893 and 1898, among them were the Borchardt, later known
as the Luger-Parabellun, the Bergmann, :\fauser and Mannlicher.
In 1898 John Browning, another celebrated American inventor, pat-
ented an automatic system which proved so successful that it has
been applied to pistols, machine guns, tl,utomatic rifles and shotguns.
The Browning patents for pistols were adopted by the Colt's Patent
Fire Arms Co., and in recent years this firm has put on the market
many models of this type ranging from .22-caliber to that of the
Service pistol.

The Colt Automatic p.istol, caliber .45, model 1911, was
adopted by the F. S. Ordnance Department as the result of a most
exhaustive test of the automatic weapons in use at that time. At
the time of its adoption (1911) there was considerable controversy
over the action taken, as many believed that it was not a suitable
weapon for hard military service, especially mounted service, in
places such as our Mexican border, because of the difficulty of pre-
venting it from becoming clogged with fine sand and dust and con:-
sequently failing to function until cleaned. However, the ease and
speed with which it can be taken apart and reassembled combined
with the advantages inherent to it of rapid loading and firing more
than offset its disadvantages. Xow aftt:z. over ten years of service ~n-
eluding the ",Vorld ",Yar, the .45 automatic pistol has proved Its
worth as has the automatic system for pistols, and it is only a matter
of a short time before the revolver will be obsolete as a; military
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weapon. During the 'Vorld 'Val' because of the difficulties in manu-
facturing the .45 automatic the official sidearm was supplemented by
two .45-caliber revolvers constructed to take the same ammunition.
These were made by the Colt and Smith and \Vesson firms.

During the so-called frontier days when the west was being
settled there was little ,or no law to depend on. The so-called wild
\I-estwas the great gathering place of the more adventurous spirits
of the land. The numerous mining camps, railroad construction
jobs and the rapidly increasing cattle ranches were the magnets that
drew to the west the young man seeking a fortune in much the same
spirit as the followers of Sir Francis Drake sailed the Spanish Main
in search of treasure and adventure. Combined with the establish-
ment of our social code in the 'Vest was the problem of making a
livelihood among the warlike tribes that roamed the plains. All of
these factors combined to develop the use of revolvers and pistols
and the tales that spread throughout the world ~f the wonderful
shooting skill of the cowpuncher and western gunman were even more
remarkable and astonishing than were the accomplishments of J.
Fenimore Cooper's hero of the leatherstocking tales. Pistol shoot-
ing in those days developed into a game of quick drawing and snap
shooting at very close range. Shooting from the hip and gun point-
ing rather than aiming were the main requisites to success. The
accuracy of the gunman of those days is not to be compared with
the accuracy of the modern pistol shot, as far as ability to group
shots on a target is concerned.

-Whether due to the interest created by tales of the wonderful
skill of the 'Vesterner with the pistol or due to the inherent natural
lovethat every normal boy has for shooting, there has always existed
in this country a fraternity who followed the pistol shooting game
because of a genuine love for the sport, that once developed never
dies. This group is increasing yearly and there was never a time in
the history of the country when there were so many young men in-
terested in the shooting game. Our 'Vorld 'Val' army of over four
millions more or less trained in the use of arms is largely responsible
for this condition. Give a young man the facilities and opportunity
to indulge in this sport without too much inconvenience and expense
and we will soon see that "the love of weapons is deep-rooted in the
hearts of manly men."

Our high schools, colleges and universities are adding shooting
to their sports and man}" of them now recognize it on the same plane
as other sports and give collegiate athletic awards to members of
their shooting teams. One of our large western universities includes
rifle and pistol shooting as one of the optional courses for young
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women taking physical education. I might add that in this institu-
tion over three hundred young women have been given a good course
in small arms firing since the classes were first organized. _

Due to the crime waves that have swept our cities during the
last few years, consisting of every crime from burglary and highway
robbery to murder, the police fBrces of our cities are emphasizing
pistol shooting in their training, for it is realized more than ever
before that the only answer to this problem is a highly trained, well
armed, straight shooting police force and the psychological effect on
the criminal element of such a police force is inestimable. Officers of
the military establishment are needed as instructors for these forces.

To illustrate my point: In 1920 as the result of an unusual
crime wave which struck one of the largest Pacific coast ,cities, cul-
mina ting in the murder of two police detectives on one of the main
streets during the busy hours of the day, the city council appro-
priated $5,000 for the construction of a nine-target indoor pistol
range, which was built from plans furnished by an army officer on
duty in that city. On completion of the range the entire police force
was required to attend lectures on pistol shooting, a group of eight
of the best qualified shots were given daily instruction and practice
for one month under the same army officer and they in turn were
assigned the job of instructing the remainder of the force. At pres-
ent the police force of this city is required to maintain a certain
qualification with the pistol and the range is in use daily and work
thereon directed by a qualified police instructor. The effect of this
kind of training has been very noticeable and results decidedly
gratifying.

The National Rifle Association and rnited States Revolver
Association, the two organizations that control and supervise
organized rifle and pistol shooting throughout the country, have
more than tripled their membership since the war. As a result of
the government support given rifle shooting through the Board for
the Promotion of Rifle Practice, this form of shooting has become
more popular than pistol practice, but this is largely due to the fact
that civilian marksmen can get free issues of ammunition and rifles
in addition to the use of -army ranges whereon to practice. The
present individual membership of the National Rifle Association has
grown from 3800 in 1920 to 13,000 in 1923. That of the l.'. S.
Revolver Association from a few hundred to about 5,000. Consider
also that in addition to the actual individual memberships in these
organizations there are affiliated with them numerous rifle and pistol
clubs varying in size from a few men to several hundred, and it can
readily be seen that the total actual membership of American citi-
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zensparticipating in rifle and pistol shooting is in the neighborhood
of 150,000. From these figures we can judge to what extent interest
in shooting is developing.

• '" '" '" '" '" '" '" '" '"
Having briefly noted the increasing interest in pistol shooting

among civilians, let us see how the changing conditions are affecting
the army. In the last three years this country has sent three pistol
teams into international competition against the best European
teams; these teams with the exception of that of last year being
badly defeated. No European teams competed in the International
Pistol Team Match held in this country last year and our victory
was an empty one. In these three years the army has been repre-
sented by two men only, most of the team being, civilians. In the
Olympic Pistol Matches this year you can expect to again see a
civilian team represent the nation. In an effort to analyse the causes
and try to find the remedy for this condition which should not exist,
the following conclusions have been reached: First, we must realize
a national characteristic, namely, that the average American will
not maintain interest long in a sport or pastime that he cannot be-
come proficient in without too much effort and in a comparatively
short time. In other words, if the game is too hard or discouraging
to American beginners only the real enthusiasts will stick to it.
That is one reason why rifle shooting appeals at first more strongly
than pistol shooting, for anyone with average intelligence and
physical make-up can soon learn to shoot the rifle well. This is not
true with the pistol for it is the most difficult of all small arms to
learn to shoot well and partakes much more of the nature of an art
than does rifle or shotgun shooting.

Again it is my belief that we do not present the game to a young
officer or soldier in the proper way. In other words, our methods
of teaching pistol shooting are fundamentally wrong in one main
essential, wrong to such an extent that we discourage rather than
encourage a new man in a sport that usually appeals to him and
whichwould fascinate him were he able to progress satisfactorily.

For :years we have believed that to make a successful range shot
with the rifle out of a novice it is first necessary to give him a thor-
ough preliminary course in the principles of shooting, followed by a
COursewith the gallery rifle. The better the preliminary instruction
the better the results when the man goes on the rifle range with the
service rifle. One of the men who made our international rifle team
two years ago had specialized almost exclusively in .22-caliber target
shooting and had done very little service rifle shooting. Yet he was
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able with a little practice to make a place on a team that won the
W orId's Championship.

How have we gone about teaching the pistol? We have only
within the last few years or since the adoption of "Pistol MfJ,rks-
manship" attempted any worthwhile preliminary training in the
principles of pistol shooting, such as aiming, holding, squeezing,
and calling the shot and proper coaching, but instead of then follow-
ing this with a thorough course with a .22-caliber pistol we hand a
man a heavy, powerful, nerve-racking handgun and expect him to
qualify with it after a short preliminary practice. What are the
results? The reaction of the nervous system to the vibrations set up
in the muscles of the hand by the recoil mechanism, and the ear-
splitting report so unnerve the average beginner that by the time he
has fired a scote of five or seven shots he is trembling like a leaf,
blinking his eyes, jerking his trigger, and flinching so badly that his
shots form a zone of dispersion resembling that of a shrapnel. The
result of procedm:e of this kind is the discouragement of the novice
or recruit and many hours of painstaking coaching and practice are
required before he can overcome flinching, the greatest of all oh-
stacles to successful pistol shooting.

On the other hand if the novice shot the .22-caliber pistol until
he became confident of his ability to make a good score, then when
the service pistol was placed in his hands he would undertake its use
forearmed with confidence, the greatest of all assets to success. Had
the army adopt.ed the .22-caliber pistol years ago as it did a .22-
caliber rifle, it not only would have meant a great saving in cost of
ammunition, but an increased allowance with which to train men and
above everything else a much better qualified pistol shooting per-
sonnel. In France one saw day after day infantry officers and men
who were armed with the pistol going into action with several extra
magazine pockets on their belts. Then one realized more than ever
before how much the ability to shoot well meant to them and when
we hear the accounts of men dropping their bayonets and depending
on pistols in hand-to-hand conflict during raids or in the final assault
we realize stillmore how WE; have failed in our duty to train men in
this important means of defense.

Considering further the causes of lack of interest in pistol
shooting among military men we must remember that to create and
maintain interest in any sport we must make that sport not only
worth while because of the skill, energy and perseverance required
to master it, but also attractive and enjoyable and it must of itself
be mentall.v and ph}'sically beneficial. Pistol shooting possesses all
these attributes except that if indulged in with a weapon and ammU-
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nition that is not a pleasure to shoot, and which instead causes
discomfort and discouragement, the recreational value is lost. Fur-
thermore, if the facilities for practice are inconvenient or too limited
as regards location, targets, antilability of range at convenient
hours, or restricted by unnecessary or unreasonable railge regula-
tions, the chances will he that the sport will not be worth the effort
to carry it on.

If the R. O. T. C. units in our high schools, colleges and uni-
\'ersities can afford to install indoOJ. rifle and pistol ranges at their
respective institutions and maintain them so successfully that they
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not only furnish excellent facilities for instruction in small bore
shooting, but also are in constant demand for team and recreational
shooting, we might logically decide that the army could learn some-
thing beneficial from these facts.

If a small fraction of the money spent on post gymnasiums and
athletic equipment were used to build modern, properly equipped
and lighted indoor ranges in connection with our gymnasiums the
benefits to the military establishment and nation would be of in-
estimable value and our commissioned personnel could then con-
veniently and pleasantly indulge in pistol shooting as do our civilian
brothers who are today representing our country in international
matches.
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'Vere it necessary to convince anyone that it is desirable for an
army officer to be a good pistol shot, we might ask such person if he
believes the following: first, that it is necessary and advantageous
for persons working continually about deep water to know how to
swim well; second, that it is equally advisable that police officers,
railway mail clerks, and express messengers, and all persons on whom
the responsibility for protection of life, property and treasure rests,
be efficient in the use of the pistol; third, in teaching subjects such
as drawing, architecture, and other arts in which demonstration is
the chief duty of the instructor, it is abs~lutely necessary that he be
qualified to do this work with skill and conclusiveness; fourth, that
it is necessary for every normal well-balanced man to have some
form of recreation for a hobby that will give him necessary relaxa-
tion and healthful physical aid through exercise that is stimulating
and beneficial yet not so strenuous as to be detrimental to him in
later years; fifth, that it is a criterion of a man's professional
efficiency that he be able to perform well all duties for which he is
responsible. If he believes any or all of these statements then he
must agree that an arm}' officer's general and professional education
as well as his physical and mental development will not suffer by
time devoted to the Art of Pistol Shooting.

It is essential that a' company officer of the Coast Artillery
Corps be a good pistol shot, for if he is lacking in the knowledge of
the theory and practice of shooting he cannot hope properly to
instruct his command and his influence and prestige will suffer
accordingly. The advice of a poor shot carries little weight.

The Citizens' Military Training Camps were established by the
act of June 4, 1920. The first camp wa.. held in the ..ummer of
1921. Forty thou..and young men applied for admis..ion, but only
10,000 men attended because of the limited appropriations. The
next year appropriations were increased and 22,000 were given
training, and in the following year, 1923, 24,500 were enrolled in
the camps. President Harding expressed on several occasions the
hope that there might be established during his administration a
"comprehensive system for voluntary military training for at least
100,000 men each year." Attendance at Citizens' Military Training
Camps is voluntary, and admi....ion i.. accomplished by application
to the headquarters of the corps area in which the applicant
resides.-The lJ"ork of the lJ'ar Department.



Coastal Operations

By MAJOR MEADE 'VILDRICK, C. A. C.

EDITOR'S NOTE' This paper tied for second place in THE JOURNAL'S 1923
Essay Competition.

WE ARE all familiar with the theories that obtain at present
for "thetactical employment of fixed, railway, heavy t.ractor-

drawn, and antiaircraft artillery. In the case of fixed armament the
eurrent conceptions were developed by our own service prior to the
World 'Val', while those which concern the other three types of
armament were evolved during the operations in France. Unfor-
tunately we have little to go on in determining our future policies
for employment of these latter types in strictly Coastal operations.
The best available examples upon which to base a study of this ques-
tion are Gallipoli, the German Fortifications along the Belgian
Coast, and the Japanese reduction of the forts at Tsing Tao. None
of the above, however, parallels strictly the conditions affecting the
Coast Defense problem that faces us today in regard to our own
country. Because a solution of this last question represents to a
large degree our "raison d'etre," we will discuss certain aspects of it
in the following pages.

In the first place our pre-war conception of Coast Defense no
longer holds, for with the adoption of the positive system of Coast
Defense, the other branches of the army, particularly the Air Serv-
ice, Infantry and Field Artillery, bear this great responsibility with
the Coast Artillery. As Coast Artillerymen '.vehave had an oppor-
tunity in the past to study and consider Coast Defense to a greater
extent than the other branches of the service. As a result we can
foresee more readily the demands that are placed up~n the army in
the solution of this problem. The purpose of this article will be to
attempt to point out the great service that can be rendered the
army at large by Coast ~-\rtiller:vin Coastal Operations and to out-
line the important missions that should be assigned to Coast Artil-
lery armament.

HCTLIXE OF THE PROBLE::\f

In studying the Coast Defense problem we find the following
possible theaters of operations:

[379]
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First-The Atlantic, Gulf and Pacific Coasts of Continental United States.

Second-The shores and adjacent water areas of our overseas possessions.

Third-The shores and adjacent water areas of any advanced bases that
would be required by a joint Army and Navy expeditionary force.

The principles of Coast Defense as discussed below apply
equally to all three of the possible theaters of operations and the
proportion of the various anns of the service engaged should bt'
determined by the local terrain and troops and type of armament
available in each case. In considering this problem let us visualize
the Western Front and assume that the shore line represents oLlr
"front line trench" and that the adjacent water area is "no man'~
land." This assumption opens up a wealth of tactical and strategi-
cal problems right at our front door which can be solved not only
theoretically in our General and Special Service Schools, but prac-
ti.cally on the very ground in the Corps Areas, Departments, and
Coast Artillery Districts embracing the possible theaters of Coa<;t
Defense Operations as previously outlined. Fortunately, the strate-
gical and tactical principles as developed by our Army, both prior
to and during the 'Vorld 'Yar, and as taught in the service schools
at the present time, :fit in well with the solution of the problem as
assumed above.

COXSIDERATIOXS AFFECTIXG THE EXE::\IY

In other than a purely ~aval attack or air raid upon an impor-
tant strategic point the enemy will be fOl'ced to meet our land forces
at the beach. This is the situation that we will consider in this
article. In preparing our shore positions for this phase of the
problem and in developing our war plans therefor, the following
points with regard to the enemy should be kept in mind:

First-In selecting the area for attack, the enemy will be gov-
erned by strategical considerations. In developing his attack within
the area or areas selected he will be influenced by the tactical require-
ments, which in turn will be largely dependent upon the local terrain.
The 'Vorld 'Yar clearly demonstrated the fact that an enemy will
be unable to disembark and supply successfully a large expedition-
ary force such as would be necessar:v against our country, unless he
has temporary control of the sea, and possesses some sheltered har-
bor having adequate terminal facilities. For this reason it is highly
probable that one of his :first objectives will be the capture of one or
more of our important seaports. It is not likely that he will risk
his battle fleet against the harbor defenses nor attempt a landing
under their guns. To accomplish his mission he will be forced to
initiate his landing operations well to the flank of these "Strong
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Points" in our present positive coast defense system. Having once
effected a landing he will attempt to take the prospective base, with
its harbor, docking facilities, and defenses, from the rear.

Second-In developing the naval phase of his attack, it is
extremely unlikely that he will expose his first line battleships or
battle cruisers to the fire of our shore batteries or the bombs of our
air forces, unless special conditions require it. This for the reasons
that these ships are limited in numbers by the terms of the 1'\'ashing-
ton Conference, if destroyed it would be practically impossible to
replace them, and they are designed to fight similar ships and not
land forVfications. The types of warships he will employ will be
his predreadnought type battleships, should this type of ship be
available, his cruisers and his destroyers. The predreadnought
type of ship has guns of approximately 12-inch cftliber and while
these units are more or less obsolete from a naval standpoint, yet
they would be of material assistance in covering his landing opera-
tions, and in fighting our primary seacoast armament.

Third-The third fact to bear in mind is that we will face a
better organized and equipped force than that which attempted the
reduction of Gallipoli. 1Vemust prepare our plans on the assumption
that the enemy will use specially designed small boats for disembark-
ing troops from transports. These boats will be armored in all
probability against i'mall arms fire, will be equipped with machine
guns and landing ramps, and will be power driven. Small boats of
this type will permit an enemy to disembark large numbers of troops
in a relatively short period of time.

Fourth-In the next place we must remember that there will be
great enemy air activity. This will include reconnaissance,. bomb-
ing, and machine gunning of our shore positions and bases.

Fifth-Again, we must bear in mind that the enemy will make
clever use of smoke screens in covering his operations. These
screens may be formed by ships, aircraft, artillery fire, or by aero-
plane bombs.

Sixth-1Ve must recognize the fact that large quantities of gas
will be employed against our shore positions and bases.

Seventh-And, finally, we must expect that any hostile attack
win be made in all probability at night or in the early morning. In
this case the enemy may attempt to illuminate our shore positions
hy Useof searchlights, star shells, or aeroplane flares.

COXSIDERATIOXS AFFECTIXG OCR TROOPS

Raving considered briefly what the enemy will do, let us now
examine our side of the problem.
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First-Due to the great length of coast line to be covered, our
shore line positions must be lightly held, except at vulnerable points,
until the enemy commits himself to a certain theater of operations.
During this phase our dispositions must be elastic enough to permit
us to reinforce quickly any threatened area. This can be accom-
plished best by developing the liaison between the Navy and our own
air forces to such a point that we will have sufficient advance infor-
mation to permit us to the meet the enemy in force at th~ shore line
while he is still in the act of disembarking his troops. He will be at
the greatest disadvantage at this period of his attack and this is the
time at which we must be prepared to inflict upon him the greatest
possible punishment. In view of the fact that in many cases, our
front line positions must be lightly held if we delay the enemy even
a few hours, it will be of inestimable value to us, because the respite
will permit us to throw in reinforcements which will have a marked
effect on ensuing military operations.

Second-In selecting our positions it should be kept constantly
in mind that the troops are not holding a defensive sector, but are
occupying a position in readiness for attack, and are prepared to
close with the enemy as soon as he attempts a landing in force.

'Ve have outlined above the general aspect of the Coast Defense
problem as it affects the Army as a whole. Let us now consider the
employment of the Coast Artillery in relation to the other branches
of the service.

THE RELATIOK OF THE COAST ARTILLERY TO THE OTHER BRAXCHES

OF THE AR::.\IY

The relation of the Coast Artillery in Coastal Operations, with
its fixed, railway, heavy tractor and antiaircraft armament, to the
other branches of the army is shown graphically in Fig. 1. "'With
adequate forces available, and with a proper distribution, it "ill be
seen that the enemy will meet an increasingly heavy resistance as he
approaches the beach. During this phase the targets of the Coast
Artillery, other than transports, will be hostile warships. These
ships may be classed as capital ships, non-capital ships and sub-
marines. Capital ships ordinarily include battleships of the dread-
nought and predreadnought types and battle-cruisers. Xon-capital
ships comprise armored cruisers, light cruisers, destroyers, gun
boats, etc. The general characteristics" of the above types as given
in Tactical Employment of Heavy Artillery, Coast Artillery Board,
are as follows:

Capital ships are those provided "ith heavy armament and
heav.\' armor. They vary in length from 350 to 850 feet, and in
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beam from 70 to 100 feet. Their maximum speeds vary from 18 to
35 knots per hour, i.e., from 600 to 1200 yards per minute. Their
armor is from 9 to 12 inches, and in a. few cases as much as 14 inches,
on the vertical surface protecting the vital parts of the ship. q'heir
deckprotection consists of from 2 to 7 inches of armor arranged in
three or more decks, and in future ships this may be materially
increased..

The primary armament of the latest capital ships consists of
from 8 to 12 guns of calibers varying from 12 to 16 inches, and the
secondary armament embraces from 16 to 24 guns of calibers vary-
ing from 5.5 to 7 inches. The armament of earlier ships of this class
includes\4 guns of approximately 12-inch caliber, from 12 to 16
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FIGLRE 1

guns of 5-inch to 10-inch caliber, and a number of 3-inch guns. All
capital ships have torpedo tubes and most of them now have anti-
aircraft guns as well.

The range of the primary armament now mounted on most
existing capital ships is limited by the angles of elevation permitted
by their mounts. X0 guns are now mounted so a~ to fire at ranges
much in excess of 30,000 yards. In fact, few guns are now mounted
so as to fire at ranges in excess of 25,000 yards, and many of the
earlier capital ships mount guns that have a maximum range mate-
rially less than this. Future capital ships probably will have their
guns mounted so as to fire at ranges of 25,000 yards or more.

The secondary armament as mounted on the later ships has a
maximum range of approximately 1.5,000 yards, and on many of the
earlier capital ships these guns are so mounted as to confine their
fire within even closer bounds.
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Non-capital ships are of the very greatest variety. Many such
ships have little or no armor, and speeds of less than 25 knots per
hour. Armored cruisers may have armor from 6 to 9 inches thick.
Destroyers may have speed even in excess of 35 knots per hour.
These ships may be divided into armored and unarmored ships.

The armored non-capital ships may have armament that 'in-
cludes 10-inch guns and a relatively large number of smaller guns.
Destroyers are usually unarmored and carry from one to four guns
of approximately 6-inch caliber. Other miarmored ships may have
several 6-inch or smaller guns.

The maximum range of the guns mounted on non-capital ships
can be taken as 15,000 yards. These craft are limited either by the
type of gun or mount, or by their facilities for observation, to ranges
of from 8,000 to 10,000 yards.

FIGLRE 2

Submarines of the earlier types were limited in speed and cruis-
ing radius. Guns, when mounted at all, were few and of small caliber.
The latest submarines have maximum speed of 20 knots or more per
hour on the surface and of 12 knots or more per hour submerged.
They are of large size and have a cruising radius of from 3000 to
5000 miles. They mount one or two guns as large as 6 inches in
caliber. A submarine mounting a 12-inch gun has been constructed.
Greater size and speed, larger guns and probably some armor pro-
tection are to be expected in future designs.

This consideration of the characteristics of enemy warships
brings us to the discussion of the emplo:vment of these vessels in
coastal operations.

The formation taken b.v the enemy in disembarking his troops
and in covering his landing will vary with local conditions, but in
general it will be as indicated in Fig. 2. He will attempt first to
gain control of the air by means of his fighting planes operating
from an aeroplane carrier or nearby land base. His bombing planes
will attack our cities, shore positions, and bases with demolition and
gas bombs. His reconnaissance planes will attempt to locate our
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shore positions and will spot his artillery fire directed at these
positions. Low flying planes armed with machine guns will attack
our Infantry and Artillery positions. His battleships and large
cruisers will cover his landing operations with their primary and
secondary armament and 'will concentrate their fire on our main
artillery positions. His destroyers and light cruisers will make
smokescreens to cover the landing of his small boats, in addition to
using their guns to attack our infantry and artillery positions; His
small boats, armored against our small arms fire, and armed with
machine guns will carry his troops to shore.

It will be seen that, in a well organized operation such as we
must expect, and with the advantage of quick water transportation
at his disposal, the enemy will be able to concentrate his forces., --l~~tli

FIGLRE 8

in personnel and materiel, at his selected points of attack with ex-
treme rapidity. enless we are equally well organized and use the
personnel and armament available to us to its maximum capacTt:,',
our chances of crushing him at the beach are questionable. This
stage of the operations represents the critical point in the Coast
Defense problem and it is here that the Coast Artillery is capable of
turning the tide of battle in our favor provided adequate Coast
Artillery personnel and armament is available and is prepared to
perform its proper mission.

::\IISSIOXS OF THE YARIOLS BRAXCHES

In general, the missions of the various branches III Coastal
Operations are as indicated in Fig. 3.

Air Se'l"'L'ice. The function of the Air Service is to gain and
maintain control of the air; to keep our troops informed of the
enemy movements in close liaison with our Naval forces; to bomb
enemy warships, transports and supply ships; to attack with
machine gun fire hostile troops in small boats or on the beaches; to
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spot the fire of our Artillery; to furnish firing data for our guns
when terrestrial observation is not available; and to illuminate
hostile targets at night with flares.

Coast Artillery. The mission of the Coast Artillery is to de-
stroy or drive off with large caliber fixed and railway artillery,
battleships and armored cruisers covering enemy landing operations;
to destroy or drive off hostile light cruisers, destroyers, submarinl:'s,
transports and supply ships by means of fire from small caliber
fixed, railway and heavy tractor artillery; to destroy or drive 0ff
hostile air forces with antiaircraft artillery; to destroy enemy ships
entering mined waters; to illuminate hostile targets at night with
searchlights and star shells; and to locate enemy ships at night ,)1

under poor visibility conditions by sub-aqueous sound ranging
apparatus.

Field Artillery. The business of the Field Artillery is to sup-
port our Infantry; to destroy enemy forces in small boats :md on
the beaches; to lay down barrages which are particularly effecti,-c
near the beaches and upon narrow water channels of approach
through which the enemy must pass in his landing operations; and to
illuminate hostile targets at night with star shells.

Infantry. The duty of the Infantry is to destroy enemy forces
in small boats and on the beach. The fire of machine guns, auto-
matic rifles, and 37-mm. guns win prove ~ery effective in this work.
The proposed .50-caliber machine gun appears to be specially suited
for this mission. Further, the Infantry must prepare lines of ob-
stacles at the beach in conjunction with engineer troops.

Cavalry. The errand of the cavalry is the same as that of
Infantry for terrain adapted to employment of mounted troops.

Engineers. The function of the Engineers is to layout
trenches and beach obstacles, and to supervise construction of roads,
railroads, bridges, camouflage operations, etc.

Signal Corps. The Signal Corps is charged with laying out
and maintaining prescribed means of communication, including
radio, telephone, telegraph, pigeons, message centers, etc.; and with
coordinating and controlling the operation and maintenance of
means of communication in"the hands of line troops. In this con-
nection the radio net in itself represents a most important and
critical problem.

Chemical lVarfare. The Chemical 'Yarfare must supervise the
employment of gas by line troops, both offensively and defensively:
must attack hostile troops within range with weapons assigned to
Chemical 'Yarfare troops ~and should supervise the employment of
smoke for the purpose of camouflaging our positions.



COASTAL OPERATIOKS 387

The Ordnance, Quartermaster, Medical and other supply serv-
ices would function in their normal capacity.

Our Coast Defense submarines will be most effective weapons
during this phase of the enemy operations, provided they are not
neutralized by hostile naval activity.

'\
CHARACTERISTICS OF COAST ARTILLERY AR::\IA::\IEKT

"\Vehave outlined above the missions of the various branches of
the Army in Coastal operations. Let us now see what types of arma-
ment are available to the Coast Artillery for performing their
missions. Itwill be noted in Figures 1, 2 and. 3, that Coast Artillery
armament has been classified as large caliber and small caliber. For
the purpose of this discussion let us assume that everything 12-inch
in caliber and above is large caliber or primary armament and that
everything below that figure is small caliber or secondary armament.
It will be noted further in Fig. 1 and 3, that battleships and large
armored cruisers are. the normal targets for large caliber Coast
Artillery weapons, both fixed and railway, while transport!':; de-
stro:rers, light cruisers, and submarines are normally assigned as
targets to small caliber guns both fixed, tractor and railway. How-
ever, a transport loaded with troops would be a most vulnerable
target for the large caliber guns provided they were not assigned at
the time to large armored ships.

The follo~ing general types of Coast Artillery armament are
available. The fixed guns ordinarily are found in our coast defenses
as now organized and form the strong points in our positive system
of Coast Defense, while the railway and tractor armament is avail-
able primarily for Coastal operations, but may be employed to re-
inforce the fixed guns if needed.

,PRDIARY AR::\IAMEXT

Armament Type Tra'l.'erS8
12-inch gun on disappearing

carriage Fixed 1100

12-inch mortar Fixed 3600

12-inch gun on Barbette car-
riage, model 1911 Fixed 3600

a-inch gun on disappearing
carriage Fixed 1100

16-inch Howitzer on Barbette
carriage Fixed 3600

16-~nch gun on Barbette car-
rIage Fixed 3600

12-inch mortar Railway 3600

12-inch gun on Batignolles
mount with racer Railwav 3600

14-inch gun Railwaj- 3600

Range

17,000 yds.
15,000 yds.

27,000 yds.

22,500 yds.

25,000 yds.

45,000 )"ds.
15,000 )"ds.

30,000 yds.
42,000 yds.
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Of the foregoing types of gun carriages for primary armament,
the most deficient in numbers and design from a coastal operations
viewpoint, are the railway mounts. This deficiency represents one
of our greatest artillery weaknesses at the present time. There is
great need for a quantity of railway mounts, having the same general
characteristics as the ] 2-inch barbette mount, model 1917, or the
Batignolles mount. The -carriages for railway guns should be
mounted on a previously prepared base of simple and inexpensive
design, which should have a racer of sufficient size to insure the same
accuracy and rate of fire against moving water targets as is now
obtained with similar fixed armament. Such a weapon, having a
range of approximately 30,000 yards, would meet the requirements
of the Coast Artillery Service for many years to come, due to the
fact that this approximates the gun range of battleships authorized
under the "\Yashington Conference and it is questionable if we can
develop a satisfactory mechanical fire control system which will per-
mit mobile artillery to fire effectively at greater ranges.

Similarl:v the general characteristics of the small caliber or
secondary armament available for performing the mission of Coast
Artillery troops as outlined above are given below. Of the types
enumerated, the 155-mm. G. P. F. gun and 8-inch railway gun are
the best adapted for the requirement~ of the Coast Artillery Service
from a coastal operations standpoint. It appears, however, that the
240-mm. Howitzer can be so adapted as to become a most effectiv.,
Coast Artillery weapon. There is a considerable quantity of the
last mentioned types of cannon on hand, particularly 155-111m.
G. P. F. guns, which is avail~ble for assignment to Regular, National
Guard and Reserve units.

SECOXDARyAR~A~EXT

Armament

3-inch gun
6-inch gun
lO-inch gun
8-inch gun
155-mm.G. P. F. gun
S-inch howitzer
9.2-inch howitzer
240-mm. howitzer

Type

fixed
fixed
fixed
railway
tractor
tractor
tractor
tractor

Tra'L'erse

3600

1700 _3600

1100

3600

600

60°
600

20°

Range

2,000 yds.
14,500 ~7ds.
14,500 yds.
24,000 yds.
17,500 yds.
12,000 )'ds.
13,000 yds.
18,000 yds.

In general, all primary armament is supplied with armor-
piercing shot designed to penetrate the heaviest armor carried by
modern warships. In addition, all pieces that are mobile are sup-
plied with common steel shell for land warfare. The secondary
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armament is supplied with common steel shell only. This shell will
penetrate the plates of lightly armored vessels and is the standard
type of'projectile for land warfare.

EFFECTIVEXESS OF COAST ARTILLERY AR:aIA~IEXT

Let us next consider the effectiveness of this armament. A
brief resume of the data given in Tactical Employment of Heavy
Artillery, Coast "rtillery Board, gives the following information:

It will require an average of five hits from large or primary
caliber armament to put a capital ship, such as a battleship or large
cruiser, ~mt of action or to sink it. This is based on a consideration
of the vulnerable points of a capital ship, the angles of incidence
that will be obtained and the armor that will be encountered. How-
eyer, one or two hits from any cannon of primary armament win
put a non-capital or unarmored ship out of action and, in a ma-
jority of cases, sink it while a considerable number of hits from guns
of approximately 6-inch caliber will bc required to put a destroyer
out of action or to sink it.

The probability of hitting a capital ship for primary arma-
ment is as follows: from point blank range to 15,000 yards, from
100 percent to 10 percent, decr<?asing as the range increases; from
15,000 to 25,000 yards from 10 percent to 5 percent; and from
25,000 yards to 50,000 yards, from 5 percent to 1 percent. Sim-
ilarly, the probabilities of hitting a destroyer with a IM-mm. G.P.F.
gun are estimated as follows: from point blank range to 5000 yanL>,
Trom100 percent to 35 percent; from 5000 to 10,000 yards, from
35 percent to 10 percent; and from 10,000 yards to 15,000 yards
from 10 percent to 3 percent. Against large targets, such as trans-
ports, the above percentages will be increased and this increase will
be in a general ,vay proportional to the increase in the size of the
target.

The hits per gun per minute will be dependent largely on the
:ate and accuracy of the fire delivered. This brings out strongly the
Importance of having well trained, properly equipped, and intel-
ligentl.'Thandled Coast Artillery organizations, so that the maxi-
mUmfire effect of the armament served can be obtained during the
time the target is within the field of fire. It should be kept in mind
that this period will ordinarily be of short duration, due to the
great speed of the targets in question. 1Yith well trained troops
and properly designed material the rate of fire should be one shot
per gun per minute for large caliber armament, and three shots per
gUn per minute for small caliber armament. However, this rate of
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fire cannot in general be attained with equip~ent now on hand, ex-
cept with certain types of secondary armament.

Having considered the general characteristics of water targets
and the effectiveness of Coast Artillery armament available to com-
bat these targets, let us now discuss the policies we should follow in
preparing our war plans with special reference to the employment
of Coast Artillery personnel, using as the basis of our discussion the
forces used by Great Britain and France in the operations at Galli-
polio These forces, with the exception of the air armament em-
ployed, may be taken as a representative combined military and
naval expeditionary force, such as we may expect to encounter.
"While the following discussion will be limited to Coast -Artillery
armament, the same general process of reasoning can be applied to
preparation of war plans for the other branches of the Service.

According to Navinson's "The Dardanelles Campaign," twelve
battleships were actively employed in covering the landing of the
troops at G,allipoli. These ships carried a total of about 48 guns.
12 inches and above in caliber, and 146 guns 6 inches and above in
caliber. In many cases, these ships and the accompanying warships
and transports approached within a few thousand yards of shore
with impunity, due to the fact that the battleships had previously
silenced the Turkish fixed batteries' in the forts near the entrance to
the Dardanelles and the Turks had no mobile coast artillery arma-
ment available to cover the landing beaches selected, or to drive the
covering warships and transports out. This permitted a short
range concentration of fire from a large number of guns of both
primary and secondary armament on the Turkish Infantry and Field
Artillery positions, and cut down the time required to transport the
troops ashore. In this connection it should be noted that the Turks
had a larger force of troops in position than we could reasonably
expect to have in a similar situation, yet in spite of this fact they
were unable to prevent the landing. The above example clearly
shows the absolute necessity of our having adequate primary and
secondarv mobile seacoast armament available to cover the many
vulnerable landing beaches along our coasts. If the Turks had had
such armament the Allied forces "without doubt would have been
crushed at the beach.

In general it can be accepted as a principle that the more
effective the fire of the Coast Artillery armament, the farther frolll
shore the enemy will have to put his troops in small boats, the more
vulnerable will be these forces to the fire of the infantry, field artil-
lery and air forces contesting the landing, and the gr~ater will be
the time required to put a given number of enem}"troops ashore.
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The advantage in regard to time can be shown best by a graph, as
indicated in Fig. 4. For example, assume that the hostile transports
wereforced to stay 20,000 yards off shore. The time required to put
the first wave of troops ashore would be two and three-quarters
hours. During the same period of time three waves could be put
ashore if these same transports were allowed to come in to 3000
yards from shore. It is evident, in this case, that by having ade-
quate coast artillery preparation, the effectiveness of the enemy's

DIAGRAM 3HOWING lIM~ Rl':Q1.JIR~D TO LAND TROOP~ ON ,sHORt: F-ROM T"AN~-

PORTS AT VARYING RANGC~

RANc.e~ IN YA~

~:- ~Meo "~D Ol'" 5NALL-eOI.TS 4-KNoT5 OR 8000 'fDS.. P!!R HOUR..
AS5UMep TIMe ~ E.MISAlUUIla AND DlseHeARKING TROOP.5 10 MINl.J1'ra.

FIGL"RE 4

attack, on a basis of time, has been reduced by 66 per cent, not to
mention his losses due to the increased vulnerability of his troops
during the period of time in question.

Let us now discuss the type and number of guns that win be
required to cope successfully with a situation similar to that which
the Turkish forces faced at Gallipoli.

Primary Armament. \Ye will assume that twelve battleships
are covering a landing at an average range from the primary caliber
guns on shore of 15,000 yards. Our probability of hitting at this
range is approximately 10 per cent. Also, as previousl." stated, it
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takes an average of five hits to put one battleship out of action. It
would require, therefore, a total of 60 hits to completely destroy
the fl('et in question, or a total expenditure of 600 rounds. Assum-
ing, under adverse field conditions, a rate of fire of one round per
gun every two minutes, we would have a total elapsed time of 1200
gun minutes. Xow allowing for such delays as adjustment of fire,
poor visibility conditions, hostile air attack on our gun positions,
etc., we will assume that the targets are under effective fire of our
batteries for a total period of sixty minutes during the critical
stages of the operation. Based on this assumption, we would re-
quire a total of 20 primary caliber guns to put the fleet out of
action. It is believed, howeveJ;, that if we destroy 33 per cent of
the ships, the others would withdraw and our mission, insofar as the
primary Coast Artillery armament is concerned, would be accom-
plished. In this assumption we would require about seven guns, or
allowing for casualties to our armament, a total of eight guns. In
other words, in l(reparing our war plans for coastal operations, we
should cover important sectors with at least the equivalent of two
battalions of primary armament.

Secondary _Armament. The number of French and British
troops available during the first phase of the landing operations at
Gallipoli was about 70,000. In general, this force approximat('s
the size of an initial contingent or a local concentration of a large
expeditionary force such as we must expect to combat in coastal
operations. Assuming six tons per man, this would require a total
of 420,000 tons of shipping for transporting and supplying the
command in question. Allowing 6000 tons as the size of the average
ships employed, this would require a total fleet of 70 transports and
supply ships. During the actual landing operations these troops
would have to be trans-shipped and at the most, probably only about
20 transports would be brought under the fire of our shore batteries
at one time. In general, the following covering ships, other than
battleships or armored cruisers may be assumed to be employed:
eight light cruisers and 12 destroyers; or a total of 40 targets vul-
nerable to attack by our secondary Coast Artillery armament.

Xow presuming that these ships were attacked at an average
range of 10,000 yards from our secondary gun positions, we ma;
expect a probability of hitting 10 per cent. Again assuming that
it takes an average of 10 shots to destroy or put out of action onl'
of those ships, it would take a total of 400 hits to completely destroy
the targets in question, or a total of 4000 rounds, based upon the
probability given above.
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Similal'ly, allowing for an average rate of fire under adverse
field conditions of one round per gun per minute, the elapsed gun
time would be 4000 gun minutes. As in the case of the primary
armament, assuming these ships were under an cffective fire for a
total time of 60 minutes during the critical stages of the operation,
considering poor visibility conditions, etc., we would need a total of
66 guns to destroy the ships in question. Again as in the case of
the primary armament, it is believed that if we inflict 33 per cent
casualties the hostile operation would be unsuccessful and the
mission of the Coast Artillery secondary armament would be accom-
pli shed. rnder this assumption we would need 22 guns of secondary
armament, or, allowing for casualties, about 2-:1;guns, which is the
equivalent of three battalions of eight guns each.

Field A1.tillel"y and Infantry Targets. According to Xavin-
son's "The Dardanelles Campaign," the following landing forma-
tions were employed at the various beaches during the initial landing
operations and offered targets particularly vulnerable to Field
Artillery and Infantry fire:

S-Beach--J, tows, consisting of a trawler and 6 boats each, the Battleship Lord
Nelson acting as a covering ship .

Riyer Clyde-A large collier filled with troops beached between Sand Y beaches

Y-Beach-6 tows, consisting of a pinnace and 4 cutters each, the Battleship
Albion acting as covering ship

\\'-Beach-S tows, consistng of a picket boat and .t cutters each, the Cruiser
Euryalus acting as covering ship

X-Beach---4<tows, the Battleship Implaeable acting as covering ship

Y-Beach-Trawlers with 4 tows, the Battleship Goliath and the Cruisers Sapphire
and Amethyst acting as covering ships

Z-Beach-12 tows, consisting of a pinnace and .t cutters each, the Battleships
Triumph and Jlajestie, and the Cruiser Baeehante acting as cover-
ing ships.

Each tow carried about 125 men, the total number of small
boats used being about 176. The initial wave, augmented by small
naval contingents and the force on the River Clyde, was, therefore,
in the vicinity of 7000 men.

The small boats used were mostly of standard naval type and
were not designed for this kind of work. The type of small boats
we must expect to encounter in the future will probably have twice
the troop capacity, and as previously pointed out, will be armored
against small arms fire, will be equipped with machine guns and
landing ramps, and will be power driven. "\Yith such special equip-
ment we should plan on a possible total of 12,000 troops being put
ashore per hour.
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General Conclusions. Based on the figures arrived at above
and figuring the distance from X Beach to Z Beach as about 36,000
yards, we arrive at the following conclusions with respect to Coast
Artillery: Coast Artillery Primary Armament-For 36,000 yards
of coast line, eight guns are required, or one seacoast gun of primary
caliber for each 4500 yards of vulnerable coast line. Coast Artil-
lery Secondary Armament-For 36,000 yards of coast line, 24
secondary guns are required, or one seacoast gun of secondary
caliber for each 1500 yards of vulnerable coast line.

The number of Field Artillery and Infantry targets to be
expected under the above assumption would be as follows: for 36,000
yards of coast line, 176 small boats, or one small boat per hour for
each 200 yards of front. Another way of considering this problem
is that the enemy by landing 12,000 men on this front per hour
would be able to disembark troops at the rate of one man per hour
for each three yards of front. Similarly, the number of hostile
aircraft to be expected can be estimated by knowing the capacity of
the enemy aeroplane, carriers, and allowing for an.v nearby land
bases available to the enemy and for the storage of surplus planes on
accompanying supply ships. The figures so determined can be used
as a basis in planning our antiaircraft gun defense and in allotting
our own air forces to the various corps areas and departments.

Taking the above figures as a basis let us upply them to con-
crete problems of coast defense which face us today in the various
Corps Areas and Departments which have a coastal frontier. As
the purpose of this article is to consider only the Coast Artillery
phase of the problem involved, we will no'w discuss this part of the
question in more detail.

THE COAST ARTILLERY DISTRICT

One of the primary functions of each Coast Artillel'Y District is
to prepare the war plans for the employment of Coast Artillery
troops within the corps area or department of which the district is
a part. This involves not only the determination of the number of
regular troops required, but also the number and Xational Guard
and Reserve units that will be needed to fulfill the mission assigned
to the Coast Artiller~T Corps. It is believed that this problem can
be solved best by considering it under the following heads-opera-
tions and tl'aining, materiel and personnel.

Operations and Training. The foundation of all war plans
involving coastal operations -is based on the determination of the
beaches in each Corps Area and Department that an enemy would
probably select for his landing operations. This requires a thorough
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study of the whole coast line from a strategical point of view. After
the areas which are vulnerable from a strategic standpoint have
been determined, they in turn should be studied from a tactical
standpoint in order to locate the actual landing beaches and chan-
nels, which, by reason of reefs, sand bars, swamps, cliffs, etc., an
enemy would be forced to use, in the successful accomplishment of
his mission. These studies unquestionably have been made and are
available in the files of the headquarters of each Corps Area or
Department concerned.
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FIGCRE 5

For the purpose of illustration, let us assume that Fig. 5 rep-
resents a selected area with three vulnerable landing beaches, A, B
and C: The extent of the coast line involved is about the same as
that at Gallipoli and includes a Coast Defense or "strong point,"
protecting a harbor which contains extensive docking facilities and
a naval base. The armament of the Coast Defenses is all fixed and
represents in a general way that now found in many of our seacoast.
forts. The primary armament includes a 12-inch gun battery,.
mounted on disappearing carriages, and a 12-inch mortar battery_
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In addition, there are two fixed secondary batteries and a mine field.
These are assumed to be organized into two battalions or fire com-
mands of the 12th Coast Artillery as indicated. The area in question
is assigned to a Division and is divided into two se~tors, with one
Infantry Brigade allotted to each sector. The Field Artillery
Brigade is.assigned to the Division Front. There is another Division
in the adjacent sector and both Divisions operate under a Corps
Headquarters as shown.

The mobile Seacoast Artillery units are assigned as follows: One
battalion of G.P.F. guns, as secondary armament, to the First Sector,
and two battalions to the Second Sector, all from the 44th Coast
Artillery. In addition, the :First Battalion, 52nd Coast Artillery,
manning primary armament of 12-inch Railway Mortars, is allotted
to the Second Sector. All Coast Artillery Seacoast units, including
searchlights, in each Sector are grouped in Sector or Coast Artillery
Group Commands, which in turn are under a Coast Artillery Bri-
gade or District Co'mmander on the Corps Staff.

Each Sector should be subdivided into sub-sectors as are
required to fit the local terrain and each sub-sector should be given
a name. This is for the purpose of assignment and identification of
targets as now practised in the case of water areas adjacent to our
existing Coast Defenses.

The Antiaircraft Coast Artillery units are divided into three
groups, but the positions of the gun battalions only are indicated.
One group, consisting of the 62nd Coast Artillery (Regular Army)
covers the Fixed Defenses and aeroplane approaches along the har-
bor entrance to the City and Xaval Base. The second group, shown
as the 162nd C. A. (Xational Guard) covers the aeroplane
approaches to the City along the I"iver and railway lines. The third
group, represented by the 362nd C. A. (Reserve), covers the city
proper and its valuable military utilities. All these three groupS
are organized under an Antiaircraft Artillery Headquarters located
near the Corps Air Base for liaison purposes, and under command
of the Coast Artillery Brigade or District Commander on the
Corps Staff.

The channels of command, as outlined above, follow, in a gen-
eral way, the peace time organization of the Army. It is believed,
however, in actual operations, that the sector commander should
command all units operating in his sector, excepting perhaps those
units whose field of fire or activity is capable of covering targets in
other sectors. The senior line officer on duty with troops in each
sector should command it, and he should be provided with an ade-
quate staff and with proper communication facilities. This
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emphasizes the necessity for all line officers to be familiar with the
proper functions and limitations of all arms of the service, so as to
insure that the maximum effectiveness of the troops be obtained.

Having determined the num~er of seacoast and antiaircraft
guns needed to cover the various vulnerable landing beaches in each
corps area and having located the battery positions and command
posts required as outlined above, the next step is to reconnoiter and
occupy the positions in turn and to tabulate the orientation and
other data for file in each Coast Artillery District Headquarters.
The work of selecting the positions should be done in close liaison
with the Corps Area and the Department Staff concerned, so as to
make it fit in with the plans for the employment of the Divis~onal
troops which are to cover the beaches in question. The following
form is given as an example for tabulating this data: See Fig 6.

In order to insure that this work is done in an intelligent man-
ner in the various Coast Artillery Districts, there should be assigned
to each District at least one battalion of railway, heavy tractor, and
antiaircraft artillery. These units, in addition to being essential
from an artillery intelligence service viewpoint, will be required for
training the Xational Guard and Reserve units in the Corps Area
concerned. The positions thus located should be classified as initial
positions and eventual positions. The initial positions should be
those that would be immediately occupied upon outbreak Df war and
the eventual positions should be those that would be occupied by
reinforcing units which would come into the various sectors in case
the coastal area in question is attacked in force. Field orders should
be prepared and kept on file for the occupation of the initial posi-
tion~, so as to insure that the Corps Area concerned will pass from
a peace to a 'war basis in a minimum period of time.

1Ianeuvers should be held periodically to test the adequacy of
the war plans developed as outlined above. In these exercises the
Xavy should take the role of the hostile expeditionary force, and
service conditions should be reproduced in every possible way. It is
believedthat as a result of such maneuvers, it will be found advisable
to have sufficient Coast Artiller~v Armament available in each Corps
Area to permit all initial positions to be occupied at once. This
for the reason that, if these batteries are not actually in position
and ready to fire as soon as the enemy comes within range, the ad-
vantage of time as shown graphically in Fig. 4, and the resulting
vulnerabilitv of enemy forces, will be lost and thus our chances of
defeating the enemy a:-tthe beach will be materially decreased.

In time of peace the school system should be coordinated with
the operations project in each Corps Area. The officers' schools
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should include courses coyering the combined employment of the
various arms iDj coastal operations, so as to insure a thorough
knowledge by all officers of the functions and limitations of each
branch of the Service. Practical problems based on the local situa-
tion should be included whenever possible. Similarly, the post
schools for the enlisted personnel should be based on the tactical and
administrative requirements of the organizations concerned. For
Coast Artillery units, there should be an automotive course
for tractor units, an electrical course for training telephone, radio,
searchlight and power plant electricians, and a clerical course for
training battery and headquarters clerh.

Jfateriel. Haying determined the number and types of Coast
Artillery weapons required from an operations standpoint in each
Coast Artillery District as outlined above, the next step is to obtain
from the 'Yar Department the physical allotment of this Coast
Artillery armament based on these requirements.

In this connection, it should be borne in mind t' at if this
equipment is not actually on hand in the Corps Areas concerned, in
time of peace it is doubtful if it will ever be 'available in sufficient
time to be of much value in case of war. A thorough plan should be
made for stowing this equipment, selecting sites as near as possible
to the points at whieh it is planned to be used. It is believed that
in many cases our Coast Artillery forts will be found to be suitable
sites for this storage of war reserve. The forts and other points
selected should be made into great supply depots along the same
lines as employed by the French in developing the Fortress of Verdun
prior to the 'VorId 'Val'. Every item of supply and equipment that
will be needed by the military and other units included in the opera-
tions project should be included in this study.

The most important items in this study from a Coast Artillery
point of view, are cannon, ammunition and fire control equipment.
The number and type of cannon selected should be based on the
numhers and types available in the 'Yar Department Reserve, the
availa.ble transportation facilities to the positions to be occupied,
and the requirements of caliber, range and traverse as determined by
the operations study.

Having provided the cannon requirements the next step is to
procure an adequate ammunition supply. It is believed an initial
allowance for three days of fire would be adequate. Care should be
taken, however, to see that this supply is complete, and that it
includes the proper proportion and types of powder charges, pro-
jectiles, fuses and primers to fit the requirements of the local
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problem. Sites for advance dumps should be selected keeping in
mind the transportation facilities available and the probable zones
of enemy operations.

Similarly a careful survey should be made of the fire control
requirements for all the Coast Artillery units. This should include
the number and type of base and instruments needed and the COlll-

munication and fire control nets required for both telephone and
radio communication. Commercial telephone and telegraph lines
should be used for long distance communication when available.

In addition to horizontal base equipment there should be pro-
vided for each battery a 9-foot self-contained base position finder,
for use as both an auxiliary and emergency position finding system.
Provision should be made with the Air Service whereby at least one
aeroplane would be available for each battalion for observation and
adjustment of fire. Radio call letters and wave lengths should be
assigned by the Signal Corps so as to insure continuous two-way
radio communication between the plane and firing battery.

Personnel. Let'us now consider wa:vs and means of providing
personnel to man all the Coast Artillery armament and equipment
mentioned above. It is believed that this can be accomplished best
by making, in time of peace, an exhaustive analysis of the personnel
requirements, based on lYar Department Tables of Organization and
by "tabulating the results obtained in some such form as indicated in
Fig. 7.

As a result of this study, the local draft boards can be immcd-
iately informed of the number and kind of specialists needed to bring
all organizations to war strength. This will eliminate a great deal
of confusion and delay and will place draftees at once in positions
for which they are specially qualified, due to their prior training in
civil life. Regimental and Brigade Training Centers can be estab-
lished if time is ayailable, and, considering the difficulties to be over-
come, an organizations will be ready for field service in a minimum
period of time.

COXCLrsIOX

From the above discussion it can readily be seen that there lies
before us a vast and intricate military problem, which, however, is
susceptible of complete solution. An attempt has been made in the
foregoing pages to outline the solution of that phase of the problem
facing the Coast Artillery Corps today. The requirements of the
other branches of the Army can be determined in a similar manner.
In addition to the points previously noted, there are certain aspects
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of this problem which are of great importance to the Army as a
whole and which should be considered in relation to our military
policy. Briefly they are as follows:

1. As a result of such a study as outlined in the preceding
pages, the strength and organization of the component parts of an
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Army which would insure to the people of the rnited States protec-
tion against any hostile overseas expeditionary force can he
determined. In other words, the minimum establishment which
would permit the Army to carr:v out the primary mission assigned
to itbv the Constitution of the rnited States can be definitelvfixed.
In thi; connection it should be borne in mind that the problem of
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Coastal Defense is of primary importance in the case of our country,
due to the great length of coast line involved.

2. Having determined the strength and organization necessary
to carry out this mission the figures so obtained would be valuable in
determining our national policy with respect to the size of the Army.
They would provide the military establishment with a more or less
permanent foundation upon which to base the preparation of its
war plans.

3. Assuming that Congress would authorize the Army suffi-
cient strength with which to fulfill its mission as outlined in para-
graphs 1 and 2 above, this force should be sufficient to provide a
nucleus for an Army which could fulfill any other mission that might
be assigned to it.

4. The necessity for, and the mission of the Army would at
once become apparent to the average citizen, and would place the
military establishment in its proper light before the country at
large. The taxpayer would consider the protection received in the
same way that a-business man looks at his insurance policies.

5. By assigning local units to the defense of home areas, the
people would begin to take greater interest in the military service
and ~wouldhave a more sympathetic understanding of its needs.
Local and community pride would be stimulated and the result would
be greatly increased morale on the part of the troops.

6. Finally, to successfully carry out the great mission
assigned thq Army of the rnited States, the Regular, Xational
Guard and Reserve Forces must be welded together in one great
fighting machine in which each branch of the service supports the
other and plays its individual part as does each member of a well
trained football team. The impulse necessary to attain this spirit
of cooperation must come from the Regular Army. To furnish this
impetus will require the highest order of leadership and unselfish
service on the 'part of this force. This teamwork must be developed
in time of peace as well as under the stress of war if we are to fulfill
the great trust placed upon us by our Country.



EDITORIAL

The Importance of Fire Adjustment

THE COASTARTILLERYJorRxAL is doubly indebted to General
Johnson Hagood, first for the very fine article entitled

"Spotting for the Coast Artillery" that appeared in the February
issue of THE J orRXAL, and second because this article brought forth
replies from such able Artillerymen as Brigadier General R. E.
Callan, Colonel Henry J. Hatch and :Major Robert '1Yelshmer. And
this is not all, for other officers have indicated their intention of
expressing their opinions on the subject matter of the General's
article. Some officers hold that if we cannot depend upon airplanes
for recording the location of the target and the fall of shots, we will.
in this day of smoke screens, be very much out of luck, for it i.s
possible for enemy planes to la:v such a screen a mile long directly in
front of our batteries in less than a minute. Articles being prepared
by Lieutenant Colonel C. E. Brigham of the Chemical 1Yarfare
Service, and ~Iajor Oscar 1Yestoyer of tIlE'Air Service should be of
especial interest in this connection.

It is doubtful whether THE JorRXAL eyer before has been able
to present such fine thought to its readers on questions of such vital
importance to Coast Artillerymen as those appearing in the articles
b.v General Hagood, Colonel Hatch, 11ajor 1Yelshmer and in the
present issue, by General Callan. These papers express the opinions
of sound-thinking and practical artillerymen on the vital questions
of the adyisabilit.y of fire adjustment against a moving target and
the methods of fire preparation. A perusal of these papers by a
Coast Artillery officer of experience will prove a wonderful refresher
course, and to the younger officer a liberal education on the' science
of firing large guns against moving targets.

General Hagood indicate's in his paper that he doubts the
advisability of adjustment of fire conducted against a moving tar-
get, backing his statement by the record of four years' firings which
showclearly that in the large majority of cases, those who corrected
for observation of fire failed to get as good results as those who
made no corrections. He doubts too the usefulness of airplanes in
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fire against a moving target. To quote: "But I have yet to see a
single instance .where adjustment of fire by either aerial or terres-
trial observation has been of any value to the Coast Artillery firing
at moving water targets. I think it can be summed up by saying:
if the target is visible from the shore statious then aerial observation
is of no necessity; if the target is not visible from the shore stations
then aerial observation is of no value." .And to quote again: ""'\Yhen
we come right down to it Coast Artillery fire is like a counter prepa-
ration or a barrage. It must be 1vorked out in advance and then
let fly. There is no time to adjust fire after it starts."

The officers whose articles have already appeared in THE

JornxAL express their gratitude to General Hagood for having
sounded a timely warning against a present day tendency on the
part of many officers to slur over the niceties of fire preparation.
depending upon adjustment to get on the target. They are agreed
that during battle, conditions will often be such that no adjustment
of fire will be possible, and that most careful preparation is a
necessity. All are agreed that artillery fire must be based upon
sound ballistic methods and accurate and painstaking preparation.
But none of the officers already heard ham agree with General
Hagood that there should be no correction of fire. To quote from
the article by Colonel Hatch in the :\larch i8sue of THE J orn:S"AL,
"It has not been demonstrated that arrangements to provide con-
tinuous and precise information concerning the fall of our shots are
without value when observation is practicable, as is conceivable it
may be, under certain conditions."

As Commanding General of the Panama Coast Artillery Dis-
trict, General Callan has had available for study the records of fir-
ings in that District during the past two years. From a considera-
tion of these records he shows clearly in tabulated form that in thr
vast majority of cases the firings have been improved because of the
adjustments made. ",\Yhilethe conclusions arrived at by General
Callan are diametrically opposite, to those quoted by General
Hagood from a consideration of four years' firing l'ecords through-
out the realm of the Coast Artillery Corps, the explanation may be
found in the fact that the records referred to by General Hagood
pl'obably are of firings conducted prior to 1911, while those referred
to by General Callan were carried on during 1922 and 1923, and
that more advanced methods of adjustment were used during these
last two years than were used during the period referred to by
General Hagood. It is a recognized principle today that the regu-
lation of fire at moving targets must be conduded by methods very
distinct from those normally used in fire against fixed targets. It is
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doubtful that this principle was so well recognized prior to 1917.
To quote from the article by ::\lajor 'Yelshmer in the April JOURXAL,

"It is believed that when there have been deplorable results in
attempting to regulate fhe on naval targets, such results have been
due largely to a wide misapplication of sound principles rather than
to a rigid application of erroneous principles."

The Term "Fixed Defenses" is Taboo
The editor recently received a letter from the Executiye to the

Chief of Coast Artillery which reads as follows:
"For some time past, members of the Coast Artillery Corps

have been in the habit of using the term 'Fixed Defenses' to desig-
nate the annament provided for the defense of a fortified harbor.
In fact, the term used in this sense is to be found even in official ,Yar
Department publications and correspondence.

"It is possible that the use of this term was technically correct
before the ,Yorld ,Yar, when we were practically 'without heavy
mobile, and entirely without antiaircraft, artillery weapons.

"To my mind, however, the use of this term has ahvays been
unfortunate from a psychological point of view, if from no other.

"Since the introduction of heavy mobile and antiaircraft artil-
lery into our service, the term is not even correctly descI'iptive of
the armament provided to protect a fortified harbor. That aI'Ina-
ment now consists of heavy mobile artillery (railway and tractor
drawn), antiaircraft artillery, the submarine mine defense, and the
fixed batteries.

"If we Coast Artillerymen persist in speaking and writing of
our primary mission as the care and operation of the Fixed Defenses,
we have only ourselves to blame when the rest of the Army looks
Upon us as Fixed Artillerymen, incapable of understanding or par-
ticipating in war of movement.

"Let us, therefore, discard this term 'Fixed Defenses,' and
resolve that it shall from now on be taboo. Let us adopt in its stead
the term 'Harbor Defenses.' ,Ye will find it almost, if not quite,
necessary to use the term 'Fixed Batteries,' but this term is descrip-
tive and is not subject to the same objection as is the all-inclusive
term 'Fixed Defenses.' "

It is believed that all Coast Artillery officers will appreciate the
importance of and will welcome this change. The term "FiXed
Defenses" gives to the officers of the other branches of the sen-ice,
man;; of whom are unacquainted with our variety of arms, a mental
picture of fixed armament only, and in consequence adds strength tlJ
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the impression so often held that Coast Artillerymen are neither
trained nor qualified for service with armies in the field, an impres-
sion known to be without foundation b~' those acquainted with our
many types of cannon, our methods of training, and our school
teachings.

Asleep at the Switch
(Reprinted fl"Om the San Frallcisco Chrollicle.)

It is time that our people understood that our Pacific Coast
ports are defenseless against a sudden attack by naval ships which
might be brought against us, except as airships and submarines
might be available.

That is the report of General Henry D. Todd, commanding the
9th Coast Artillery District. That branch of the service has to do
with land defenses which, by reason of the solidity and stability of
foundations, can support guns with a longer range than can be
mounted on any ship.

That was our situation up to within a few years. This and
other Pacific ports were defended by guns designed in 1895-nearly
thirty yeaxs ago-with a xange of about 17,000 yards, which wa~
defense against any ships then afloat.

Now both Gxeat Britain and Japan have several ships with
guns ~aving a range of 22,000 yaxds. So fax as land defenses arC
concerned, both these countries have ships which could la~' outside
and bombard any Pacific port, regaxdless of any resistance which
our land defenses could make., Of course our airplanes and sub-
marines would not be idle, but the land defenses have always been the
main xeliance of ports fox safety ..

1Ye have no ships which are a match for the latest foreign ships.
1Yehad somebuilding, which are being scrapped in pursuance of the
treaty of 'Yashington. And there is a dispute as to oux right, under
that treaty, to elevate the guns on some ships that we have so as to
give them the range possessed by foreign ships of the same class.

1Ye are not contemplating or expecting war with any nation.
But it takes years to design, construct and install modern guns of
the caliber now required for the effective defense of seaports against
the most powerful modern battleships . .And not only are our shori'
defenses inadequate but we maintain in the forts mere squads of
artillerymen, hardly enough to keep the rust off the guns and giving
no opportunity for training. 1'Tithout trained men to operate big
guns we might almost as well mount.wooden guns and not worry.
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Oommunications relating to the development or impI'ovement in methods or materiel tor
the Coast Artillery will be welcome from any member of the Corps or of the service at
large. These communicat;ons, with models or drawings of devices proposed may be sent
direct to the Coast Artillery Board, Fort Monroe, Virginia, and will receive careful con-
sideration.-H. J. HATCH, PI'esident Coast Artillery Board.

Work of the Board for the Month of March
A. XEW PRO.JECTS IXITIATED DURIXG THE MOKTH OF J\IARCH

Project No. 213, Methods for Adapting Plotting BQards of the Present
Size to Long Range Plotting.-On February 2nd, 1924, the Coast Artillery
Board received from Staff Sergeant Charles A. Ross, C. A. C., notes and sketches
which describe two methods for adapting plotting boards of the present dimen-
6ions to plotting when the target is at ranges in excess of those which may be
accommodated by the usual scale of the board.

L Consideration: The first method submitted is a proposal to bisect on the
plotting board the base line and the line Primary Observing Station-Directing
Point. At the first point of bisection an auxiliary secondary arm is to be mounted
and at the other point of bisection an alLxiliary gun arm. In effect, this procedure
decreases by half the scale of the board. Obviously the scale of the board may be
increased or decreased in any desired ratio by similar means, and, auxiliary arms
graduated for the scale to be used, together with couplers of appropriate length,
provided for each change in the scale of the board. The proposal ii>in effect a
restatement of how the change in scale is accomplished on Whistler-Hearn and
nO-degree plotting boards. It possesseS"no material advantages over the present
methods for changing the scale of plotting.

2. a. The second method submitted proposes the use of a difference chart
for long range plotting. A slide rule for obtaining the angle at the target by
SUbtracting the azimuths from base end stations is required. Only one arm is to
be used for plotting, and the gun arm is to be used for relocation.

b. The proposal is not without merit. An accurate location of the target
and an accurate relocation for a gnn position can be had by this means if the
difference chart be carefully made and oriented on the plotting board, and, if
SUfficientpains be taken in interpolating between curves for the difference (angle
at target) obtained from the slide rule. The procedure in plotting and relocation
will be objectionably slow, however. Instead of setting azimuths from obserVing
stations by the primary and secondary arms (operations usually completed as
SOOnas the reader completes calling these azimuths) the difference between the
azimuths must be obtained, and, the plotter must hear this difference called after
it is determined and then identify the Cllr>e to which the difference pertains, or
interpolate between adjacent curves for the location of the target. It should be
noted that interpolation between adjacent curves wlll be the usual procedure in
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plotting and for this reason coupled with the large scale of the chart there can be
little or no gain in accuracy over that obtained by changing the scale of plotting
by the methods now in vogue.

c. A disadvantage of the proposal is that for each base line a new difference
chart must be made. This is somewhat laborious. When base lines are to be
changed a new chart must be available and the process of changing charts in-
volves a considerable delay.

3. A more detailed description of either of the proposals described above
may be obtained by application to the Coast Artillery Board. Neither mefhod
was recommended to be adopted, but their merits are appreciated and Sergeant
Ross has been commended for his professional zeal.

Project No. 214, Proposed Lubrication Chart for the 10-Ton Artillery
Tractor, Model 1917.-This chart was constructed in the office of the Chief of
Ordnance to show how, where and when the IO-ton tractor should be lubricated.
After careful inspection and conference with the Motor Transport Officer of the
Coast Artillery School, several minor additions and changes in the chart were
recommended.

Project No. 215, Antiaircraft Target Practice Reports.-The Board is
engaged in a study of the data to be contained in reports of A .. \. Target
Practices.

Project No. 216.-A study based on an essay, "Adjustment of Fire on a
Moving Target," by Captain H. H. Blackwell, C. A. C. The essay will he pub-
lished in the COASTARTILLERYJOURNAL.

Project No. 217, Variation in Velocity Correction from Zone to Zone
for 12-inch Mortars.-This study originated with the Coast Artillery Board for
the purpose of deciding on the most suitable method of varying the range adjust-
ment correction with the muzzle velocity in the case of 12-inch mortars.

Project No. 218, Additions to Antiaircraft Range Tables.-
1. DIscussion: Trial shots are important in antiaircraft fire because of the

impracticability of correction of fire from observed deviations.
2. In two respects the present range tables are deficient with reference to

the solution of trial shot problems:

a. The deviations of the trial bursts above or below the inclined plane of
sight must be converted to range, that is, to corrector divisions, in order that the
burst may be placed in the inclined plane of sight. Therefore, a table showing
the Change in corrector setting for one mil change in angular height is a necessary
adjunct to the antiaircraft range tables.

b. Having changed the range by a number of corrector divisions as indicated
above, the theoretical time of flight fo the new point of burst may be computed
from a knowledge of the corrector-time of flight relation. Therefore, a table
showing change in time of flight for change of one division in corrector setting
should b~ included in antiaircraft range tables.

3. Recommendations: It was recommended that two tables be incorporated
in all antiaircraft range tables in the future, ..iz: a. Change in corrector setting
for one mil change in angular height; b. Change in time of flight for change of
one division in corrector setting.

4. It was further recommended that tables showing the above changes be
published by the Ordnance Department and distributed to all antiaircraft organi-
zations and coast defenses in which antiaircraft guns are emplaced.
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Project No. 219, The Stereoscopic Telemeter (Societe Optique et Pre-

cision de La'vallois).-This is a self-contained altimeter which operates on the
,tereoscopic principle. It is designed for use by antiaircraft organizations. The
instrument has been built in France and is being shipped to this country for test.

B. PROJECTS CO:\IPLETED DrRIXG THE MOKTH

Project No.4, Test of Light Ray Filters.-l. In the latter part of 1917
the Coast Artillery Board conducted tests on a pair of color attachments for use
in field glasses. These attachments were developed by the Research Division of the
Bureau of Aircraft Production. They contained a dense yellow filter for haze
cutting, a magenta colored filter for enhancing contrast, a denser color similar to
the 11receding to make contrast more pronounced, and a blue filter to assist in
following an airplane against a blue sky. As a result the Coast Artillery Board
recommended that the number of filters for Coast Artillery work be reduced to
two and that the dense yellow and the blue filters be adopted. The dense yellow
was used to great advantage as a protection against the excessive glare caused by
the sun over water area. The property of eliminating certain kinds of mists,
especially a light mist or haze in the mornings of clear days, was also a noticeable
feature of this color. The blue filter was used to advantage in observing aircraft
against clear blue sky, or bright white clouds.

2. Later, April 28, 1921, the Coast Artillery Board conducted tests on two
classes of filters in conjunction with tests on observation telescopes. One class of
filters was designed to eliminate interference of glare and consisted of .five
selected filters. The other class was designed to increase visibility through fog or
haze and consisted of sh selected filters. The action taken following this test
was to select provisionally an amber filter to temper glare and to recommend
that filters used by the Xavy as haze cutters and additional filters of neutral
&mokedglass to temper glare be procured for further test.

3. Again in 1921, the Board undertook 'l'l. thorough investigation of filters.
Information on this subject was obtained from several authorities .. The filters
considered were those previously tested and a number of others secured from
several sources. The purpose was to determine the best types of haze cutting,
glare tempering, and glare eliminating filters for use against naval targets, and to
recommend for adoption the minimum number required.

4. During the tests of antiaircraft self-contained base range finders, Coast
Artillery Board Project Xo. 47, and tests of the 30-foot self-contained base range
finder, Coast Artillery Board Project Xo. 5, the relative merits of the filters on
the different instruments were considered. X0 distinguishing characteristic
was noted in any smoked filter, but the amber filter on the Goerz 4-meter coinci-
dence instrument appeared to be superior to the amber filters on the other
instruments.

5. As a result of the information gained from previous tests and from cer-
tain authorities on the subject of ray filters the Coast Artillery Board classified
filters for service use into four groups, as follows. In making this classification
52 glass filters of different colors and combinations of colors were considered:

a. Special Contra~tFilters-These filters are for special purposes and, due to
their selective action on the spectrIllll, enhance the contrast of objects to be identi-
fied and backgr'Jund. The selective action of these filters is not used primarily to
eliminate the diffused and hazy effect of blue rays over a long atmospheric path,
but rather to bring out contrast in brightness, hue, or saturation between target
and background by _destro;\ring the natural spectral composition.
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b. Haze Cutter Filters-These filters are intended, primarily by their sel~-
tive action, to eliminate or cut haze due to diffused blue light. For observation of
naval targets at long range over the water the selection of the best filter can be
determined only by experiment, owing to the many variables that enter such a
problem. A fine balance must be established so that the amount of light lost
through the filter is more than compensated for by the contrast effected between
target and background and the extent to which the blue rays are absorbed. It is
interesting in this connection to note that the background of distant naval targets
(haze, clouds and sky) assumes the same color as the filter used while the target
itself appears black or gray. Where fog, clouds, smoke and mist are dense they
cannot be penetrated by the use of a filter as they obscure the target, preventing
rays of light from reaching the filter.

c. Glare Tempering Filters-These filters are used for the purpose of re-
ducing the intensity of illumination and thereby lessening the eye fatigue. The
detrimental effects due to glare may be obviated by the use of either selective
colored filters or of neutral smoke glasses; in the latter case the intensity of
illumination is reduced but the original spectral composition is approximately
preserved; in the former the colored glass reduces the intensity in some portion
of the spectrum to a greater extent than in other portions thereby enhancing
contrast. It was noted that when a combination of glare and haze was present
that a haze cutting filter served both purposes.

d. Glare Eliminating Filters-These filters are essential to silhouette the
target against an extremely brilliant glare such as low sun. The other groups of
iilters described above are usually not dense enough for this purpose. However,
two dense red filters are included in the list of glare eliminating filters under test
.as they serve also to enhance contrast and eliminate any haze that may be present.

6. General-Advantages expected of a yellow filter over a red filter for long
distance observations, with equal thickness and densities:

a. The total percentage of light absorbed is less and only blue rays are
absorbed with yellow glass.

b. At low illumination the light producing effect of visible rays of &horter
wave-length is not ,decreased as much as that of the longer wave-lengths.
(Luckiesch, p. 11, Color and Its Application). Hence absorption of the blue rayS
should be limited to the blue to the extent necessary to cut haze and no more. At
low illumination at practically the threshold of vision the green light gives the
maximum light producing effect upon the eye. A red filter would absorb these
rays. Moreover experiments ~ndicate that artificial fogs are most transparent to
green light.

c. Orange and yellow glasses are recommended on p. 11, Technologic Papers,
Bureau of Standards, No. 148, issued Xov. 19, 1920, to eliminate haze, improve
visibility and protect the eyes from ultra-violet.

d. Luckiesch has demonstrated that the defining power of monochromatic
yellow light is superior to that of other monochromatic lights of equal brightness
(see p. 135 of Color and Its Applications) also on p. 137 idem, experiments are
reported on the legibility of colored advertisements for reading at a considerable
distance, the most legible point being black on a yellow background. The cus-
tomary black on white is sixth on the list. It should be remembered that the color
-of sky and c'loud, the background of a distant naval target, assumes the same
color as the filter used (yellow) and that the target itself appears without color
(gray or black). Even if the target be gaudily colored, these colors disappear

.over a long atmospheric path.
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c. A valuable yellow filter for long distance observation through dust,
smoke, fog and haze may likewise be used effectively for night work on targets
illuminated by a searchlight (see p. 152 Luckiesch Color and Its Application).
On page 160 (idem) "In using field glasses distant vision can be improved some-
times by the use of a light yellow screen which eliminates the blue haze from the
visual image."

NOTE: In test of filters to cut haze, a direct comparison is obtained for defi-
nition which is not influenced to any great extent by eye fatigue or accommoda-
tion, whereas the measure of acuity of vision is taken as the criterion in the
eliminaton of glare and this acuity of vision is affected by eye fatigue and
accommodation. When a combination of glare and haze exists a haze cutting
filter serves both purposes.

7. Conclusions: From the investigation of previous reports and tests con-
ducted to date, the Board concludes that filters for use in observing marine tar-
gets can be reduced to two colors--a yellow filter and a red filter. \Vhile the
yellow filter has some advantages over the red filter, it is thought advisable to
carryon further tests with these two colors employing the most suitable shades
of each.•

8. Recommendations: It was recommended that a telescope with 5-inch or
6-inch objective with moderate power eye pieces (5, 10, 20), be obtained and fur-
nished the Coast Artillery Board for test with deep red and deep yellow filters
to determine the advantage of this combination for observation of naval targets
over a long atmospheric path through haze. In this connection the observation
telescope with astigmatic lenses recommended for manufacture in report dated
August 27, 1921, would be suitable. Spectral transmission and thickness of filters
used in future tests should be determined.

9. It was further recommended that specifications based on spectral trans-
mission and thickness be drawn up by the Ordnance Department to cover filters
already adopted and in use in service optical instruments.

10. It was further recommended that the spectral transmission and thickness
of the amber filter on the Goerz 4--meter folding type range finder be determined
by the Ordnance Department and a sample of this filter furnished the Coast
Artillery Board with filters indicated in Par. 1, above.

Project No. 116, Fire Control System For National Guard.-The Presi-
dent of the Coast Artillery Board suggested to a representative of the Militia
Bureau that the Coast Artillery Board would cooperate in drawing up plans for
an improvised fire control system for the armories of ~ational Guard organiza-
tions which have no equipment at present. The Chief of the Militia Board re-
quested the recommendations of the Coast Artillery Board as to:

"An improvised fire control system applicable to a mobile 155-mm. G. P. F.
Coast Defense Battery, setting forth all of the apparatus and materiel required,
in such detail as to admit of the preparation of requisitions."

L Discussion: A fire control system for Coast Artillery Xational Guard
units should consist where practicable of standard equipment not only to decrease
the cost of supplying this materiel in quantities but also to provide a reserve of
sen"iceable equipment as well suited to war conditions as to armory requirements.

2. It is becoming more and more evident that, in the common mission of
Coast ArtilleTY armament, fixed or mobile, to-wit, the destruction of naval tar-
gets, a common fire control system, methods and materiel, are not only desirable
in the interests of uniformity and standardization, but are necessary to the suc-
cessful accomplishment of that mission. This may be restated as follows: The
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fire control methods and equipment, except communications, which have been de-
veloped for fixed batteries are not only adaptable to firing mobile batteries, but
are eminently well suited to those batteries. On account of the mobility of tractor
drawn and railway artillery, their communication systems will be less elaborate.
The only difficulty of any importance encountered in adapting fixed artillery fire
control methods to mobile artillery has been that due to the practice of using a
panoramic sight and aiming point or aiming rule in laying mobile cannon in
direction. This difficulty has been overcome and attention is invited to the report
on Coast Artillery Board Project Ko. 131, Panoramic Sights for Mobile Artillery,
for a discussion of the remedies for this difficulty.

3. The mission of mobile seacoast artillery for the destruction of fixed tar-
gets, such as would be encountered in land warfare with field armies, or in the
landward defense of seacoast fortifications, is not overlooked in this prescription
of common methods for fire control, since a battery which has been trained to
deliver effective fire on moving targets may be expected to deliver effective fire
on fixed targets as well. The converse does not follow. Mobile Coast Artillery
armament must be capable of fulfilling both of these missions, and therefore the
equipment suitable for fire on naval targets cannot be classified as unnecessary
impedimenta because most of the equipment can be u~ed to advantage in fire on
flxed targets also. The equipment must be sufficient to care for the more impor-
tant role of mobile seacoast artillery, which is coast defense.

4. The preceding discussion is intended to lead up to a consideration of the
suitability of the 155-mm. G. P. F. in the training of Kational Guard units. It is
understood that a large number of these weapons are available. They are espe-
cially well suited for use in training Coast Artillery Xational Guard units which
are located at points remote from the seaboa:rd because, as noted above, the fire
control methods and materiel needed for firing these gun3 at naval targets are
nearly identical with the methods and materiel needed for firing any other coast
artillery weapon at naval targets. Regardless of whether a Coast Artillery
Kational Guard unit be assigned to 155-mm. guns, 12-inch mortars, 12-inch, l4-inch
or 16-inch rifles, or any other seacoast weapon, this unit can be given thoroughly
satisfactory training- in control of fire of the armament to which assigned if it be
equipped for training purposes with 155-mm. guns and the fire control equipment
which is recommended in Coast Artillery Board Project Xo. 15 as necessary to
enable them to fire effectively at naval.targets.

5. For all Xational Guard units except those assigned to antiaircraft de-
fense the following list of equipment is suggested:

KOTE:"'ith some items reasons are given for the particular selection,
together with references to Coast Artillery Board reports in which are contained
pertinent data for the information of the Militia Bureau, Kational Guard Officers,
and instructors. Descriptions of all of them are contained in Training Regula-
tions Xo. 435-221, Fire Control and Position Finding.

u. Copies of various apprmoed traininl!: regulations including Service of the
Piece, Gunnery, Fire Control and Position Finding.

b. A range table for the 155-mm. guns and a range table for the weapon to
which the organization is assigned.

c. Cloke Plotting and Relocating Board. Plotting boards of this type are
now in production at Frankford Arsenal. :Much pertinent information is con-
tained in the reports on Coast Artillery Board Projects Xos. 14" 146 and 178.
In this connection it is suggested that the 1crhistler-Hearn Plotting Boards now at
some armories, or at some abandoned Coast Defenses, be shipped to Frankford
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Arsenal, converted into Cloke Boards, and distributed to tbe Armories. Prob-
ably fixed platens as well as the Universal platen should be made for each board
so that the organization can be trained thoroughly in the capabilities of the
plotting board for fixed as well as mobile artillery usage.

d. Two azimuth instruments Model 1915 (complete). This model is specified
because there is understood to .be a large number available for issue. Other
models may be used. Conversion from degrees and hundredths to mils, or vice
versa, may be effected on the plotting board which is designed to accomplish this.

e. A range percentage corrector. A description of the construction and
operation of this device is contained in the report on Coast Artillery Board
Projects Nos. 152 and 170 (combined).

f. A range correction board, Model E 1923, equipped with charts containing
curves for the 1M-mm. gun and with charts containing curves for the other
weapons, jf any, to which the organization is assigned. While it is probable that
tractor artillery organizations may be equipped with a circular range corrector of
the type reported on in Coast Artillery Board Project No. 174, the provisio,n of
this range correction board supplies National Guard units with a standard piece
of apparatus which is adaptable to all seacoast weapons aJ1d which furnishes a
desirable basis for training. Information concerning the board is contained in the
report on Coast Artillery Board Projects No. 152 and 170 (combined).

g. A pantograph predictor. In this connection see the report on Coast Ar-
tillery Board Project No. 93, Prediction Devices. Other prediction devices such
as a setforward ruler and prediction scale may be substituted.

h. A time interval apparatus of the type reported on in Coast Artillery
Board Project No. 56 should be suitable for army use. It is suggested that the
officeof the Chief of the Militia Bureau confer with the office of the Chief Signal
Officer as to the practicability of obtaining a simple time interval system devel-
oped from existing apparatus such.as the time interval clocks, etc., understoocl
to be on hand.

i. Communications equipment such as field telephones, headsets, telephone
wire, field switchboard and dry cells or storage batteries, in snfficient quantity to
meet local conditions and conform to principles prescribed in training regulations.

j. Several stop watches.
k. A deflection board. In this connection an experimental deflection board is

now under construction at Frankford Arsenal. It is expected that this board will
prm-e to be a satisfactory device for general use by both fixed and mobile
batteries.

1. A spotting device. There is no standard spotting device for the Coast
Artillery. A number of suitable spotting devices have been described in various
issues of the COASTARTILLERYJOL'RXALduring 1923.

m. An impact board. There is some confusion at this date as to the name
for this device, which was developed recently. A complete description of it is
Contained in the report on Coast Artillery Board Projects No. 132 and 210, Range
Adjustment Board. The device is simple and can be constructed easily.

Tl. Two spotting instruments. These may be :Model 1910 or Model 1918
azimuth instruments.

o. Subcaliber tubes and subcaliber ammunition. Attention is invited to the
report on Coast Artillery Board Project No. 151. This report recommends the
adoption of the 31-mm. gun for subcaIiber purposes. 'Wher-e local conditions will
Permit subcaliber- pr-actices, this item should be included.

p. A suitable range finder. Attention is invited to the reports on Coast
Artillery Board Project No.5. A range finder should be included in the equip-
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ment of all batteries, fixed or mobile, or antiaircraft. The importance of training
men in the care and use of these instruments is becoming more and more appar-
ent. When funds permit, they should be included in the equipment of National
Guard units. Priority in purchase and training should be given to a horizontal
base position finding system.

6. The items above are listed in order of p.riority. It is expected that lack
of fVnds will make the provision of a complete set of equipment impossible for
many units. Of the items listed above a to k are deemed essential as initial
equipment; the others are desirable for complete training of the units and priority
in their issue should be as indicated. The list indicates the basic equipment with
which all batteries should be equipped eventually, and as rapidly as funds become
available, and it should furnish a satisfactory basis for the preparation of requi-
sitions. Until funds can be procured it is suggested that some of the items can
be improvised satisfactorily by National Guard officers under the supervision of
the instructors. The Coast Artillery Board will be glad to cooperate in this
matter or in any other matters concerning the training of these units. The items
which may be improvi~ed easily include a predic;tion scale and setforward ruler, a
range percentage corrector, a deflection board, a spotting device, and an impact
board. General instructions and the necessary scales and charts for the purpose
may be had on application to the Coast Artillery Board.

7. Recommendations: The Coast Artillery Board recommended,
a. The announcement by the Secretary of War that the primary mission of

all Coast Artillery National Guard organizations assigned to fixed, railway, or
tractor artillery (except antiaircraft) is the destruction of naval targets, and
that in all such units priority shall be given to the training necessary for the
accomplishment of this mission.

b. The formulation of a policy by the Chief of Coast Artillery and the
Chief of the Militia Bureau for the distribut,ion of 155-mm. G. P. F.'s to selected
Coast Artillery National Guard "Cnits for the purpose of training these units in
the technique of Coast Artillery Fire Control; further, that this distribution be
not limited to those units primarily assigned to tractor artillery, but that it
include units possessing any coast artillery assignment other than antiaircraft.

c. The adoption of the items listed in Par. 5, in the order of priority given
therein, as the basic -equipment for all Coast Artillery National Guard units
except antiaircraft artillery.

d. If the preceding recommendations be approved, the distribution of mimeo-
graphed copies of this report as a training memorandum to all Coast Artillery
National Guard units.

NOTE: The Coast Artillery Board projects mentioned in the foregoing report
may be found in issues of the COASTARTILLERYJOTIRSAL as indicated below:

Project ::\0. 5. Test of 30-foot CoincidenceRang-eFinder. April. 1924.
projeet Ko. 56. T. 1. Apparatus for :>IobileArtillery Units, ::\Iarch,1923.
Project Ko. 74. Cloke Plotting Board,
Projeet ::\0. 146, ::\Iodificationof Whistler-Hearn Plotting Boards to Cloke Plotting and

Relocating Boards.
Project Ko. 178, Description and Sketch of Cloke Plotting Board for incorporation in

T. R. 435-220.
Project ::\0. 75. Fire Control Equipment for 155-mm.Guns, not yet published.
Projeet Ko. 131, Panoramic Sights for ::\IobileArtillery. not yet published.
Project ::\0. 132.Fire Adjustment Device,December, 1923.
Project No. 151.Subcaliber Guns for 155-mm.G. P. F., December. 1923.
Projects ::\0. 152 and 170 (combined), Range Correction Board ::\IodelE 1923 and 1921

Range Board. December. 1923.
Project No. 174, Range Correction Computer. Defleetion Correction Computer and Wind

Component Indicator, December, 1923.
Project No. 210, Name and Description of Device reported in Project No. 132, for incer-

poration in T. R. 435-221,April, 1924.
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Project No. 175, Communications Material for Antiaircraft Artillery.
-The Boa rd has completed its study on this project. The report is too long for
puhlication in this issue of the .J OUR X AI..

Project No. 199, Test of Portable Battery Charging Set.-The portable
battery cbaT{.dn~ sct which was the subject of this report was received from the
Silrnal Corps on or ahout February I, 19:?-J, with the request that it be tested

"y the Boa rd.
I. Procedure: In view of tbc fact that a unit similar to the onc shipped to

Fort :'Ilonroe had been gh'en a thorough operating test in the Signal Corps Lab-
oratories, no extensh"e tests of the ehar~in~ set were made at Fort :'11on roc. The
unit was set up in the Coast A rtillery School Lahoratory and operated a sufficient
number of times to determine its characteristics.

'~.

FIGCRF. J.

2. D;xcu .•.•;oll: This charging sct consists of a generator unit and a switch-
board unit. It is shown in Figure I.

n. The generator unit is a standard commercial 500-watt, 32-vo]t, gasoline-
electric power plant, manufactured by the Simms :'Ilagneto Company, and mar-
keted under the trade name "Homelight:' The generator is driven by a one-
cylinder, air-cooled, two-cycle gasoline engine. :'Ilagneto ignition is employed.
Lubrication of the engine is effected by introducing lubricating oil into the gaso-
line. Tbe engine starts easily, e\"en in cold weather, and requires practically no
attention while running. Cnder a\"eragc load its fuel consumption is one quart of
gasoline per hour. The unit is supported on four coiled springs, which absorb
mo"t of the \"ibration and effecti\"{'ly pre\'ent the unit from creeping when the
engine is running.

b. The generator unit has been made readily portable for field use by means
of a special remO\"able crate. The crate and the generator unit together weigh
Ij{ pounds.
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c. The switchboard unit comprises the switchboard proper and a steel
cabinet in which the switchboard itself is mounted. The switchboard was built
especially for the charging set by the Ward-Leonard Company, according to
Signal Corps specifications. It provides three separate charging circuits, each
with an ammeter and a rheostat, and carries two automatic switches to open the
generator circuit in case the generator voltage should drop below that of the
batteries being charged. Under ordinary field conditions the switchboard unit
requires no crating for transportation. It weighs, uncrated, 56 pounds.

d. At one time during the tests the spring holding the cover of the timer
unit was broken off in placing the crate over the generator unit. This was due to
the unit not having been placed properly on the crate base. Repairs were made
locally. Means should be provided for olJviating the danger of this and similar
damage being done iJl the field. It is believed that a canvas cover for the
generator unit will be necessary in the field.

e. Throughout the tests at Fort Monroe the charging set gave entirely satis-
factory performances. In operation it is reliable and steady, and it has the
capacity requisite for charging portable storage batteries.

f. On the generator unit tested by the Board there are no means of regu-
lating the voltage. It is noted, however, that the Signal Corps plans to provide
some means of voltage regulation should the set be adopted for field use.

3. Conc7"sioJl..~: The Board is of the opinion that the battery charging set
tested by the Board is suitable for field use where a small charging unit for
storage batteries is desired.

4. Recommendations: In view of the fact that the charging set is to be
shipped to Panama Canal Department, presumably for further test in the field,
it was recommended that no definite action be taken as to its adoption or rejec-
tion until such time as a report on the field tests shall have been made.
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Personnel Situation in the Coast Artillery Corps
By MAJOR CLIFFORD JONES, C. A. C.

PersO!lIlel Officer ill the Office of the Chief of Coast Artillery.

Among the questions which we hear most frequently asked in the service are:
why aren't there more officers present with the organization; where are all of the
officers; and why can't I go where and when I want to? Much of this'infcrrma:tion
may be available in the archh'es of post headquarters or in announced policies of
the War Department. To the average officer, however, this has only come in
fragmentary form so that when we know there are about 174 more lieutenant
colonels and majors of Coast Artillery than are required for duty with the branch,
it is hard to understand why there should be vacancies in these grades in Coast
Artillery organizations in the Lnited States. The following tabulation will help
to answer the above questions and will probably be of general interest to Coast
Artillery officers:

10

26
801

422
280
702

1034
966
288
678

-2.t.

Totals
200

27
26
23
17
3

105

5 3

13 11 1
+11 301 HI

21 92 15~ 151
In 32 87 151
31 124 24:1 302
07 67 199 330 371
-t~ 60 237 286 335
22 40 139 fj4 23
26 2(J 91< 222 312

5 6 23 -!-10

DISTRIBUTIO~ COAST ARTILLERY CORPS CO::lL:lHSSIOXED PERSOXXEL AS PROVIDED IX

TABLES OF ORGAXIZATIOX AXD EXISTIXG OX FEBRt::ARY 29, 192-1,.
Cols. Lt. Cols. alld Jlajs. Capts. Lts.
11 20 78 91
1 3 10 13

2 III 14
2 8 12
278

1 2

2 Harbor Defenses. V. S.
3 62nd Regiment A. A.
4 61st and 03rd Battalions A. A.
5 52nd Regiment Ry.
6 51st Regiment Tractor
7 Sound Ranging Co.
8 OfficeChief of Coast Artillen'
9 Artillery Board .

10 Headquarters Fort Eustis
11 Torpedo Depot
12 Coast Artillery School, Faculty
13 Coast Artillery 'School, Students
~; T. O.Br. Req. in U. S. (Total 2-13)

T. O. Br. Req. on F. S.
16 Total T. O. Hr. Req.
17 Ideal strength all purposes
18 Strength Feb. 29. 192+
19 Detailed awav from Branch
20 For duh' with Br.
21 Short for Br. Assignment u. S.
XOTES:

(13)
(15)
(In

Includes students at civilian institutions.
Philippine Department 103.Hawaiian Department 107,Panama Canal Dept. 70.
Estimated, based on branch reqnirement and total numbers in grades authorized

by law.
(I8) Inclndes officers detailed \\ith the branch.
(19) Includes:

54 at C. and G. S. S. and Vi'. Col.
27 at L. S. ~Iilitary Academy.
43 OnR. O. T. C. Duty.
31 OnXational Guard Duty.
51 on Organized Reserves Dut}~.
25 on General Staff.
7 Vl,ith1. D. Department.
6 \\ith Ordnance Department.
6 Vl,ithSignal Corps.

The above table down to include item 16 is based on existing Tables of
Organization reduced so as to bring the total commissioned strength of the Army

[417J
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within the 12,000 at present authorized by law. Items 18 to 21 inclusive are based
on the distribution of February 29, 1924.

The surplus of lieutenants shown under item 21 is really not a surplus with
the organizations as a whole, but is more than absorbed in the number concen-
trated in the Coast Defenses of Chesapeake Bay for instruction and the total
shortage shown under this item has to be borne entirely by the troops in the
United States. This shortage has been accentuated by a well developed tendency
among officers to avail themselves of accumulated leave on being assigned to duty
with troops. The reason for this is that on many of the duties to which officers
are assigned it is eit~er inconvenient or undesirable for them to take leave. Among
these assignments are foreign service, duty at the Military Academy and R. O.
T. C. institutions and to a lesser degree with the Organized Reserves and National
Guard. The accumulated leave of the relatively large number of officers included
in the above is thus imposed upon the relatively small assignment with tactical
organizations. As an offset to the additional burden imposed due to the abnormal
amount of absence from duty on account of leaves. travel and sickness, the War
Department has been requested to grant a small increase of officers available for
branch assignment duty. Whether this request can be granted depends upon the
general availability of officers other than those commissioned in the Coast Artillery.

An impression has been general that the Coast Artillery has a large surplus
of field officers. "Gnder item 17, it appears that the ideal strength of lieutenant
colonels and majors is 266 officers. 'Ve actually have 297 officers in these two
grades, giving us an excess of only 31 over the ideal strength. This on the other
hand is offset by our having a deficiency of 19 colonels and 44 captains. Any
tendency to make any excessive details away from the branch should therefore
be checked.

With our educational program well underway, it is now apparent that we may
reduce the total number of officers annually sent through the Coast Artillery
School and the War Department has agreed that the drains put upon our per-
sonnel in the past have been heavier than we should have been required to carry,
so that it is hoped that in future there will be available for assignment to tactical
organizations the full complement of officers authorized. It may be necessary to
assign some field officers to staff positions which would normally be held by cap-
tains, and to place lieutenants in command of organizations which captains would
normally command. It is expected, ho\\'ever, that the total number of officers
available will be eqnal to that authorized.

Certain data has been extracted from the above table and is set forth graph-
ically on chart 1. On this we note the relative amount of duty of various kinds
which officers of different grades may look forward to. The most striking com-
parisons are those having to do with foreign service.

This bears particularly heavily upon the colonels, captains and lientenantS.
In the case of colonels a small decrease in those on foreign service will serve to
materially change the proportion. The lieutenants are afforded relief due to
there being a constant increase in this grade from outside sources and to the
present policy of assigning a large part of the newly commissioned officers to
foreign service at once. It is proposed to reduce the number of captains on for-
eign service by sending a limited number of majors where the Tables of Organi-
zations call for captains. These field officers will not be placed in command of
companies, but will be for various staff assignments which are normall)' filled b)T

captains.
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The relative number of officers on a rental allowance basis is given since it is
felt that this is a matter which has probably not been fully appreciated in the
past. Before the war we considered a rental allowance status as the exception to

Distri hution of Coast Artillery Officers

Colonels
46

Captains
286

Lt. CoL & J.lajors
297

Lieutenants
335

F. S.

~roops

87

-~--- u. S.

Troops

86

u. S.

Detached

64
U. S.

\. Other £r"
\. Duty

, 49
',(C!.SJ,,

Relati ve Fore>ign Ser'I1iCA :rate
o

Percentage of duty on
rental allowance stat:lS

CHAB.T Ko. 1

the general rule. In certain grades it is now apparent that it is almost the other
way around. Officers of field grade must look forward to a large portion of their
service in the Lnited States being on various duties which require them to live
away from army posts. This change in the general character of our service must
result in a revision of our ideas as to the living conditions which we are to fa-ce.
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The outlook as to schools is shown on chart 2. It is considered desirahle to
e\'entually reach the point where junior majors will form the larger part of
Field Ollieers Class am: lieutenants of from fh'e to eight years' serdce the larger
par! of the Battery Otlicers elass. It appcars from these charts that the first will
be accomplished in about fiye years if an ayerage of :{6 ollicers per year be sent
through the Field Ollicers elass and that the eaptains will also he exhausted in
about fhe 'years if 36 officers per year be sent through the Battery Ollicers elass.
It is hoped to maintain the Battery Ollicers class at a strcngth in excess of this
number so that the age limit will gradually approach that considered desirable for
ollicers taking this course.
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CHART Xo. :!

Tbe normal expected rate of promotion is abo indicated on tbis chart. This
is based on an estimate giyen by the Adjutant General's office and is of interest
principally as showing that we may expeel at the end of that period to find about
the same relath'e number of officers in the yarious grlldes liS obtllins lit the present
time, so that the conditions which we are now fllcing in personnel are not of 1I

temporllry nllturc, but should be considered as the normal order.

:\'ow a word liS to the limitations under which the Personnel Ollice of the
Office of the Chief of Coast A rtillery operates. These limitlltions lire in the form
of "'ar Depllrtment policies. The policies of most genernl appliclltion are as
follows:

a. Foreign Sen'ice Ro.<ter. Officers are seleeled for foreign serdce by tllk-
ing from each grade the officer who has had the lellst lImount of foreign serdce.
There are certain exceptions to this such liS officers who become due during an
academic year either when the~' are students or instructors in the Serdce Schools
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or at R. O. T. C. units, or officers who for any reason become due for a change of
station and who apparently will be due for foreign service within a year may be
sent when due for a move. During the year of 1924, it is expected that officers
with the following foreign service will be at the top of their respective rosters:

Lieutenant Colonels, 2 years, 9 months.
:Majors, 1 year, 1 month.
Captains, 1 year, 8 months.
First Lieutenants, 2 years, 4 months.
b. Command Roster. This applies to colonels only and provides that all

colonels will be given actual command of appropriate units for a period of tWlJ
years, those having the least amount being assigned first.

c. Commmzd dllty for officer.q being relieved from General Staff. The
Xational Defense Act requires that officers to remain detailed on the General
Staff must have at least two out of the previous six years in actual command of
appropriate units. As a means of providing General Staff officers available un(kr
this law, the War Department requires that upon relief from the General Staff,
any officer borne on the General Staff eligibility list shall be assigned to command
duty for two years .•

d. Ser'vice 'With troops. The Xational Defense Act require5 all o1li.cer5to
5erve at least one out of each five consecutive years with troops. Certain duty is
considered under this law as constructive duty with troops such as students in
either the general or special service schools, duty, with the )i ational Guard or
Organized Reserves.

e. No officer shan be moved unless he has .verved at least t'U'o years in the
a8Hignment from 'U'hich he is being relieved. The exceptions to this are for school
duty, foreign sen"ice, or when the Chief of Branch states that no other officer is
available and suitable for the duty to which the officer under consideration is to
be assigned.

f. The decreasing age limit at the Command and General Staff School neces-
5itates selecting certain officers for that course before they pass beyond the limits
prescribed.

The above rather rigid policies, taken in connection with the varying demands
of the serYice and the preferences of individuals, make the course to be followed in
the assignments anything but the easy task it apparently should be. This
accounts for the resen'e with which any advance information is generally given
out, there are too many things that may change the slate, however it is hoped
that a perusal of the above may help each one to answer in a general way the
qUestions that are of great personal importance to each of us, i.e., where am I to
live next year and with whom am I to be associated?

Inspection of Fourth Coast Artillery District

Brigadier General William H. Jolmston, commanding the 4th Coast Artillery
District, recently inspected the Coast Defenses of Charleston, Savannah and
Pensacola. His inspection included, besides inspection of personnel and materiel,
a solution of a problem by each coast defense commander, showing all the steps
to be taken and reports to be made on receipt of telegram announcing M-Day in
case of actual emergency. The troops at each coast defense were actually formed
as cadres for the inactive units, Regular ArmJ', assigned to each coast defense,
and personal equipment, insofar as it was on hand, inspected. The written
reports of coast defense commanders showed careful study by them of the prob-



422 THE COAST ARTILLERY JOrRXAL

lems confronting them in case of an actual emergency. They not only showed
assignment to defensive elements of the troops, Regular Army, but proposed
assignment of Coast Artillery Xational Guard and Organized Reserves units
assigned to their respective coast defenses in case of mobilization. It was neces-
sary for each coast defense commander to visualize an actual condition of war.
This involved recall of all officers and enlisted men on leave or furlough; check-
ing records of inactive companies to be rehabilitated; actual division of existing
active units so as to provide cadres for inactive units of each coast defense; in-
tensive recruiting in order to fill the ranks of Regular Army units; assignment of
Reserve Officers to Regular Army units not completely furnished commissioned
strength; placing in commission such defensive elements as possible with limited
personnel; estahlishment of a system of security for each coast defense; calling
upon Army, Navy, or civilian air forces for scouting off the coast; provision of
shelter for all units; submission of requisitions for suhsistence, personal equip-
ment, and other supplies required; preparation of mine materiel, and readiness to
estahlish mine project on or about D-Day; establishment of a system of counter
espionage; training of all personnel received throngh enlistment; and, at Pensa-
cola, estahlishment of a Harbor Dl'fense Replacement Center for the Fourth
Corps Area.

The Colors and Mess Silver of the 1st to 7th Regiments

Under General Order Xo. 8, Vi'ar Department, c.s., the separate companies
of the Coast A.rtillery Corps assigned to duty in the harhor defenses will be
organizea into regiments. Seven of these regiments (1st to 7th Coast Artillery,
inclusive) will be organized by the assignment to them of companies whose con-
tinuity of record makes them the direct heirs of the old artillery regiments of the
same numerical designations which were in existence hefore 1901.

When these old regiments lost their identity in the Artillery Corps in 1901,
they were in possession of certain articles, consisting of color", mess silver, and
other relics, which, while probably of little remaining intrinsic value at this time,
would be of great historical and sentimental value to these new regiments.

The Chief of Coast Artillery has req nested that the COASTARTILLERYJOL'llXAL
give publicity to the above and has further rl'quested that anyone having a
knowledge of the whereabouts of such articles as those mentioned above, transmit
such information to the Chief of Coast Artillery.

West Point Dinner

Approximately 200 graduates of the Vnited States Military Academy, now
stationed in Hawaii, gathered at the :Woana Hotel, Vi'aikiki, on March 22nd, for
the annual alumni dinner which is held the country over to celebrate the founding
of the Academy. The meeting in Honolulu was probably the second largest in
the country, exceeded only by Xew York. Forty-seven years of academy life
were represented, from Brigadier General Granger Adams, retired, who is a
member of the Class of 1876, to Second Lieut. S. T. Keane, of the Class of 1923.

Colonel William Kelly, Jr., was toastmaster, and toasts as follows were given:
"The Service;' Brigadier General Richmond P. Davis, '81; "The Army," Major
General C. T. Menoher, '86; "Civil Life," O. X. Tyler, '93; "The Academy Fifty
Years Ago," General Adams, with response by Lieut. Keane; "The Ladies;'
Col.onelA. S. Cowan, '99; "The Corps," Major General C. P. Summerall.
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The Deputy Chief of Staff and the Chief of Coast Artillery
Visit Fort Monroe

)llljor Generlll .J ohn L. Hines, Deputy Chief of Stllff, V,nited Stlltes Army,
risited the Coast A rtillery School and the Coast Defenses of Chesapeake Bay at
Fort :\Ionroe on A pril II th, 192-1,. He was accompanied hy )Iajor Gencral Frank
\\". Coe, the Chief of COIlSt A rtilleQ'. They Ilrri\'ed from \\'Ilshington hy hoat
"lid were met hy Brigadier General \"illiam It. Smith, commanding the Third
Coast A rtillery District and Commandant of the Coast Artillery Sehool, aIHI
Colonel .J ames F. I-lowell. commlllllling the Coast Defenses of Chesapeake Bay.
The -tlh Coast A rtillery Band 'llld II Imtt,dion from the fixl'd defenses, under l'llIn-
mand of :\lajor \\'. T. Blood. acted as an escort.

In the morning General Hines, after a re,'iew of the fixed defenses and the
61st Antiaircraft Battalion, inspected the defenses and school. In the afternoon

FROST Row (1.Etl TO RIGHT)-~tAJ(JR GF.Sf:R.-\1. JOHS L. HlSE~. :\l.-\JOK GF.Sf.R.\L FKASK
" •. CO£, BRIG.\DlF.R GESER.-\L \VlLI.IA ..\I U. S.\JlTH, COLOSEL JA~tE~ F. Howt:l.l.. SF.cosn

Row-L1F.l"T. COLOSEL \\.ILI.IA~l H. 'Vu.sox, LIEt:T. COl.OSEL FR.\SnS J. BEBK.

the 61st Antillircraft Battalion, commanded hy )Iajor \\'. E. Shedd, C. A. C.,
fired a target practice with machine guns at free balloons and with 3-inch g:uns
at II slee,'e target towed by an airplane from Langley Field. The firing was ,'ery
successful. An examination of 511'1"'1' tllrget showed a hit by a shrapnel. In the
evening a dinner was tendered to General Hines and General Coe hy General and
~Irs. Smith. This was followed by a reception and dance givcn by the officers
and ladies of Fort :\Ionroe.

On Saturday a visit was made to Fort Eustis where the 51st Artillery
(tractor), firing lit a moving target, and the 52nd Artillery (railway), firing at a
fixed target, held a target practice. The 51st Artillery was part of the artillery
of the 8th Corps in France which waS commanded hy General Hines. A brigade
review preceded the firing. The prO\'isional brigade being made up of the 3Uh
Infantry, 51st Artillery, 52nd A rtiller)', First Sound Ranging Battery, and the
bands of the 3-l,th Infantry and 52nd Artillery.

In the afternoon a ,'isit was made to Langley Field, where a flight of thirty-
six planes was made. General Hines then made an inspection of Langley Field
and Fort )Io.nroe from the "air." He expressed himself as being pleased with the
state of training and general conditions of the three army posts on the peninsula.
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Amundsen's Plan

The plans of the Norwegian, Raold Amundsen for a North Pole flight are
taking shape. His aide will be an American, Lieutenant Ralph E. Davison, de-
tailed for this duty by the U. S. Naval Air Service. Recently married, Mrs.
Davison begged her husband that she be allowed to accompany him on a novel
honeymoon. By a fortunate compromise, she will go with him to Pisa, Italy,
where Amundsen's planes are under construction by Dornier, famed German de-
signer, and from there to Spitzbergen, Norway. The expedition (set for July)
plans to explore the territory between Spitzbergen, Norway and Point Barrow,
Alaska. Apart from collecting data for scientific aeronautics, Amundsen and
Davison will explore 1,000,000 square miles of territory, and gather information
as to the possibilities of commercial flying across the Polar regions-which may
ultimately furnish the shortest route between the three continents of America,
Europe and Asia. The Dornier plane has a radius of action of 1,300 miles;
Spitzbergen is 500 miles from the Pole, but oyer 1,'100miles from Point Barrow.
The explorers will therefore, make seyeral seven-hour trips from ~orway to the
Pole, and make a cache there of fuel and supplies. for the last dash across the
frozen top of the earth.

The Salute

"Haye you eyer stopped to think what the salute means? Some ignorant
people think it is a sign of servility. Xo! It is a sign of equality, the act of
courtesy between comrades. Do you remember the tale told of 1Vashington, who
lifted his hat in return to the salutation of a negro slave? When asked why he
had done so, he replied: '1 will let no negro outdo me in courtesy.' Don't let any
man outdo you in courtesy. Take pride in the manner of your salute. Hold up
your head and look your man in the eye and give a smart salute. It is the mutual
recognition of comrades. To be sure, it is required because courtesy is indispen-
sable to discipline, required because many who know no better would pass with-
out recognition, which would be a bad state to exist between disciplined com-
rades."-Brigadier General John JI. Jenkillli to the officerli and men of the 13th
Cavalry.

If at First You Don't Succeed-

Recruiters who fear that they may lose prospects by overloading them with
correspondence and other forms of attention may take heart from a study of the
operations of Dr. Cook, of Xorth Pole fame. The January issue of Alisociated
Advertising, in analysing Dr. Cook's most successful oil campaign, found that his
file of publicity matter per prospect weighed approximately 11 pounds, and
represented 91 mailings. One hundred and twenty-five envelopes, 13 one-page
letters, 20 two-page letters, 6 three-page letters, 2 four-page letters, 52 faked
newspapers of 4 or more pages, 36 pieces of highly lucid prospectus material,
34 return post cards, and '12 subscription blanks, were 'irielnded therein. The
cost of the paper, illustrations and printing matter used is estimated at $29.26,
and the postage cost per prospect $1.89. These figures do' not include the labor
attached to getting out the material.

The mag;1zine POlitage, taking into consideration Dr. Cook's. remarkable suc-
cess in peddling what was at best a most dubious quantity, thinks that he is to be
thanked for a final answer to the question, "How often should a prospect be
followed up?"
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Guard Competition in Hawaii
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For the third time since the inauguration of the guard cOlllpetition in the
Hawaiian Coast A rtillery District, Honolulu, Fort Huger has curled a\\'a~. the
honors. A pennant of hlue and white, hearing the leg(,nd, "H. C. A. D. lIEST
GCAHD," now tlies for the se,'enth lIIonth oyer the Fort Huger j;nard house.

The eompetitions are held quarterly.

XOS-CO~DIISSIOSEU OfFlCt:RS OF TilE Ol.n .\SO XEW Gl'ARn~ TH.-\T ,,~os FOR FORT HeGER
THE GrAHD PES"S.\ST 01' TilE H.-\w.\lu.s COAST .ARTII.I.ERY DISTRIL'T IS CO:\II'ETITIOS WITH
FOCR OTHER POSTS. THESE :\h:s Ih:CEI\"t:(l TilE HIGHEST CO:\I"IEsnATIOSS FRO~1 THEIR
hOfEmATE CO:\DL\SnI:\G OI-'FI('EIt A""O SHOWED TUE)I!'iEl.n.:s TO Ih: CAI'.\Rl.E IS EVERY
RESPEll OF PEHI-'OR:\IISG TIfE Dt:T1ES OF XoS-Co.\DIISSIOSEO OFFIlERS.-.P]wtu by
U. S. Siglllli Corps.

The following is the hasis for the examination and rating, and shows the
maximum numher of points possible under each heading and the numher attained

hy the Fort Huger guard: JIru. Poillt .• Poillts b/l
P{I,"sible Fort Ruger
[Perce IIt) [Percellt) ..

1:1.11 12.0
~.11 :1.9
:1.11 :1.0

].;.11 ] 4..:?
HUI 8.5
t.ll 2.0
1.11 1.0

:1:1.0 :10.:1
1.).11 ] ..1..1
~.11 3.8

IIHi.o 9:? j

This percentage is considered a remarkahly fine rating, and proof of the
degree of efficiency reached by Fort Huger in the matter of guard duty. The
Fort Huger Guard was composite and made up of memhers from all the organiza-
tions in the post. As such, it may he considered an a,.erage guard, a fair sample
of the guards mounted daily. The hoard of officers which judged and rated the
"arious guards did not communicate its intention to examine the guard of any
particular post on any particular day. "'hill' it was generally understood that
the hoard would make an examination some time, neither the day nor the hour
was known. The arrh.al of the hoard was in the nature of a surprise.
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It is not surprIsmg that the enlisted personnel at Fort Ruger should have
won this guard competition, for conspicuously posted in the. guardhouse where
every man can read is the highly commendatory and inspiring statement of Major
General Charles P. Summerall, commanding the Hawaiian Department, concern-
ing the Fort Ruger guardhouse, placed there at the instance of the commanding
officer, Fort Ruger, it reads:

"In the report of his annual inspection of the Hawaiian Coast Artillery
District for 1923, the Department Commander said the Guardhouses are average
except Fort Ruger, where the Guardhouse is in a superior condition and may be
taken as a model. Every man who goes on guard at Fort Ruger takes special
pride in what the Department Commander says about our guardhouse. The only
way to maintain the guardhouse in superior condition is for every member of the
guard to feel that he is personally responsible for its condition."

The pennant was presented on March 6 at the regular parade by Brigadier
General John D. Barrette, commanding the Hawaiian Coast Artillery District.
The old and new guards of February 28 were assembled on the parade ground in
front of the entire command, which was drawn up to do them honor and receive
the General with appropriate ceremony.

Service Headquarters Established at St. Louis, Missouri

At a joint meeting of all Regular Army, ~avy and Marine Corps officers,
both active and retired, of St. Louis, Missouri, it was decided to establish a
"Service Headquarters" at the Headquarters of the 102d Division, U. S. Army,
located at 408 Old Custom House, St. Louis, where all officers of the different
services, ordered there for duty or passing through the city, may apply for
information.

How Insignificant is Man

Man inhabits a tiny planet that revolves around one of the inferior suns. His
little earth is invisible from Alpha Cenauri, the nearest star, and even his diminu-
tive sun, from which he receives heat and light, cannot be seen from Arcturus,
the brightest star in the northern hemisphere. Until quite recently he believed
his planet to be the center of the cosmos, the most important body in the uni-
verse, and he considered himself to be the final cause of creation. AstronomY
now reveals to him a hundred million suns and discloses the existence of thousands
of millions of non-luminous masses in space-myriads of dead suns. While he has
no positive proof that there are planets outside his solar system, he has many
reasons to believe that there are multitudes of heavenly bodies upon which life
exists; and he now asks himself most seriously whether there are limits to tile
starry regions. Light travels nearly two hundred thousand miles in a "eeond;
the fainter nebulae are at a distance of a million light years from the earth; and
the untold depths of starry spaee contain myriads of galaxies that would make
the midnight sky a blaze of light were it not for absorption of light by the ether.
Every improvement in astronomical instruments and methods serves only to
reveal the utter insignificance of man's little planet in the universe and of man
himself. What is he that thou art mindful of him?-From ('olonel 8. ('. JYestal's
"The Maintenance of Pea.ce."



PROFESSIONAL NOTES

The Present Status of Our Navy
By MAJOR P. S. GAGE, C. A. C.

The Coast Artillery, as such, is very closely related to the Navy. In too
many instances, however, we become too engrossed in our own particular sphere
to keep abreast of what our navy is doing, or what the navies of other nations
are doing.

Within the last year, the whole of our naval forces afloat have been com-
bined into what is known as "The United States Fleet.:' No longer do we have
an Atlantic Fleet and a Pacific Fleet. This fleet is organized into four main sub-
divisions-the Battle Fleet, the Scouting Fleet, the Fleet Base Force, and the
Control Forces. In addition there is a Service Squadron with headquarters in the
Panama "'anal Zone for Central American work, an Asiatic Fleet and an Euro-
pean Squadron. A Fleet Training Division has just been created in the office of
Xaval operations in Washington which is expected to add greatly to the efficiency
of the fleet organization just noted.

In spite of all the claims of the proponents of aircraft, submarines and other
forms of vessels for war at sea, the great nations of the world still base the
measure of naval power in terms of first line battleships. As often the ABC's of
a subject are passed over because everyone is supposed to know them, but
actually does not, I shall venture to remind you that by a treaty signed February
6, 1922 between the United States, Great Britain, France, Italy and Japan, on
the Limitation of Naval Armament, we now have 18 capital ships, with a total
tonnage of 525,850. Great Britain has 20 capital ships with a total tonnage of
558,950. Japan has 10, with a tonnage of 301,320. France and Italy have ton-
nages which are too small in comparison to be considered in this connection. The
naval treaty just mentioned is often referred to as the 5-5-3 treaty. The treaty is
to remain in force until December 31, 1936 with a proviso for an extension beyond
that time. By 1936, the L'nited States will have 15 capital ships, Great Britain
15 and Japan 9-that, as you see, gives the ratio of 5-0-3. Since the signature of
the treaty the rnited States has scrapped 15 completed battleships, and 13 battle-
ships under construction-total, 28. \Ve have left, as before mentioned, 18 battle-
ships, and of these four were recently reported unfit for duty due to the poor
condition of their boilers-the rtah, Arkansas, Florida and Wyoming. I don't
know whether or not it is generally understood that the 5-5-3 ratio relates only to
battleships. It was undoubtedly Secretary Hughes' purpose to extend the ratio
from capital ships to cruisers and all other auxiliaries. However, in the treaty
discussions, these proposals were ultimately dropped, and it is now optional with
the parties to the treaty to build auxiliaries without limit, except that cruisers

[427]
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cannot exceed 10,000 tons each, or carry guns of a caliber greater than 8-inch.
All future treaty battleships are limited to 35,000 tons, and can carry no guns
larger than 16-inch.

Let us see now how the United States stands in regard to its chief competi-
tors in the cruiser line. Great Britain has now built- or laid down 52, Japan 29,
the United States 10. Assuming the 5-5-3 ratio to appi:v in regard to this type of
craft (which it does not), we would have to build twenty 10,000-ton cruisers to get
a tonnage equal to Great Britain's, or 22 to bring our cruiser strength to five-
thirds of Japan's. But even aside from attaining our treaty status and proper
relative strength, an efficient fleet needs vessels that can scout and gather infor-
mation when opposed by enemy cruisers; vessels that can beat off destroyer at-
tacks, and break through enemy destroyer screens; swift vessels that can protect
convoys and maintain their speed in rough weather. The destroyers, of which the
United States has a sufficient number, except for destroyer leaders, are incapable
of such duties.

To somewhat counteract the rather gloomy outlook just indicated, I may add
that Mr. Denby asked this year's Congress for funds for eight new' light cruisers
of 10,000 tons each. The ten cruisers now authorized by Congress are of 7500 tons
with a speed of 33 knots. Six of these have recently been completed and the
remaining four will be completed in the next half-year. On January 21, 1924, the
first lord of the Admiralty said that Great Britain would have to replace her 52
cruisers in the next ten years. He stressed in his speech that the building of
these would ease tht' unemployment situation in England materially, but that
what is more important, it would enable the master shiphuilders of the realm to
keep abreast of their trade, and forever progressive. We may well reflect on this
phase of what he said. If many of our yards are allowed to remain idle in the
matter of building the various classes of ships of war, when the time comes that
we may wish to build them again, the first ships built will doubtless be about on a
par with those built a number of ~rears previously, while if the plants had "kept
their hands in" they could hardly have helped but progress from one year to
another. Great Britain and Japan are wholly mindful of this in methodically
keeping their yards in continuous operation.

How do we stand in submarines? .V>'ehave a deficiency of 49,000 tons as
compared with Japan, but we are ahead of Great Britain in this respect. Japan
heads the list with submarines, but her advantage over us is greater than the
tonnage would seem to indicate. Xot one of Japan's 74 suhmarines is under 689
tons, and 63 are over 900 tons. Only 36 of our boats are comparable with Japan's.
Japan has 41 submarines now building or projected, 23 of which are over 1,000
tons. The "Lnited States has started 110 submarines since the treaty. Mr. Dep.by
recently asked for three mine-laying submariIJes of 1,000 tons. In short, since the
treaty, other nations have laid down 59 "treaty-exempt" ships; the "Lnited
States, 1I01le.

It hardly needs mention to Coast Artillerymen that the treaty saddled on US

the "status quo" in fortifications and naval bases in the Pacific Ocean. While the
Armament Conference was in progress, Japan with feverish activity, was able to
complete her fortifications in the Bonir Islands and Amami O'Shima, while ~'e, as
you know, did nothing an3-'wherein the Pacific while negotiations were in progress.
1Jndoubtedl~', the limitation of naval armament came as a Godsend to a tax-bur-
dened and war-wear3-' world. At present, instead of being equal in strength, our
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navy is actually inferior to Great Britain's in man-power, gun-power, modern
devices, equipment of all kinds and in the proportion between its component parts,
while it is about the same strength as Japan's navy, instead of being five-thirds
greater.

The present strength of the Navy in personnel is 86,000 enlisted and 6,000
officers. Mr. Denby stated that we should have 120,000 enlisted. In other words,
we are 34,000 men under what we should have to adequately man our ships and
naval establishments.

The navy is not at all in favor of a separate Air Force as distinct from the
Army and Navy. This separate force has proven a distinct burden in Great
Britain and it is believed' that in the long run neithe~ the best interests of the
navy or of the army would be served by the creation of a separate arm. The
navy is not trying to steal the army's job in the air-though, of course, now and
then the navy will appear to be trespassing in the sphere of army aviation. What
they are trying to develop is an air service that will serve primarily the needs of
the fleet.

Four of our would-be battle cruisers, the ell-ited States, Constitution, Constel-
lation and Ranger, are to be sold and scrapped. Two are left to us b,' the treaty
to be converted into airplane carriers. These battle cruisers would have bee,n the
largest and swiftest capital ships in existence-length almost 900 feet, beam 100
feet, displacement 43,500 tons, speed 33 knots developed by electric drive turbine
engines developing 180,000 horsepower. These airplane carriers will carry about
sixty planes apiece. It is now contemplated, and plans are being perfected,
whereby each battleship will, in the future, carry three planes (one scouting and
two combat) with the necessary catapulting machinery. Each s~out cruiser will
carry two observation planes. Train ships, which probably will be converted
merchantmen, will also carry planes.

An appropriation by the 67th Congress of $6,500,000 enables us to increase
the elevation of the turret guns of our thirteen "treaty" battleships. This will
now be done so as to put our guns on a parity with those of Great Britain and
Japan. Jm;c at present, however, were we to engage the "treaty" ships 0f the
British, over one-third of our vessels could not reach them, assuming the British
remained at a range equal to their shortest ranged ships, 23,800 yards. Seven of
our ships can fire only 20,000 yards. The limitation of armament treaty has made
it necessary that we do our utmost to perfect and modernize the ships we have
left. Congress has been asked for this purpose for appropriation of funds for
(a) new deck sheathing as an additional defense against air attack, (b) torpedo
blisters as an additional defense against submarine attack and (c) the conversion
of six coal-burning battleships to oil-burning. Incidentally electric-driye for
battleships has proyen its worth and will probably be incorporated in all new
battleship construction.

In conclusion, I shall state that the nayy is most desirolL~ of, and does assist
in every way possible, the best interests of the Coast Artillery. For example,
they feel in the Nayy Department that the recent maneuyers in Panama have
done more for the Coast Artillery than they haye done for themselyes in pointing
out weaknesses in gun ranges ashore, etc. The navy is most anxious to see the
Coast Artillery prosper,' for the more efficient we are, the more strategic freedom
they will enjoy. I had it from the lips of the former Secretary of the ::Sayy, ::\1r.
Denby, that the idea of the navy's ever attempting or wishing to take over the
Coast Artillery i~ absurd. The navy is anxious to cooperate with us in every way
POssible and we should always be on the lookout to cooperate with them.
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StudieB of the Motion of ProjectileB
By 2n LIEUT. PHILIP SCHWARTZ, O. D.

The mathematical theory of the motion of a modern elongated projectile con-
sidered as a particle is relatively simple, compared with the theory of the pro-
jectile considered as a rigid body. Several hundred years ago Newton was able to
formulate a theory based on a particle projectile which is still very good for con-
ditions of low muzzle velocity. Improvements have been made since then by
obtaining a re1;ardation law which is suitable for all velocities and wh.ich considers
the shape of the projectile as a factor; and also in the methods of computation.
However, it has only been since the past war that the United States and other
governments have actually taken up the more difficult but complete problem of the
projectile considered as a rigid body.

In the United'States the work now being done by the Ordnance Department
consists in following and improving the procedure which was begun by the British
during the war. Mr. R. H. Kent (Captain, Ordnance Department, during the
war) is carrying out both mathematical and experimental investigations at

-0.-

FIGl'RE 1.

AbeJ:deen Proving Ground. Experimentally, the process is to fire projectiles,
whose longitudinal and transverse moment of inertia and position of center of
gravity have been carefully measured, through cardboald screens placed at suc-
cessive positions in front of the guns and along the expected path of the p:!"ojec-
tile. Examination of the holes made in the cardboards by the projectile, permits
determining the direction in which the axis of the projectile was pointing and the
angle which the axis was making with the path of the center of gravity of the
projectile at the time when it went through each cardboard.

If the axis of the projectile is perpendicular to a cardboard screen a round
hole is made as in A Fig. L If the axis is inclined at a small angle to the per-
pendicular an elliptical hole results, as in B Fig. 1; this is the usual condition.
The length of the major axis of this elliptical hole increases with the angle of
yaw 0, which is the angle which the axis of the projectile makes with the tangent
to the trajectory or the path of the center of graviy as in C Fig. L The direction
in which the major axis of the ellipse points in the plane of the cardboard gives
the so-called angle of precession 1> as in B Fig. L Examination of a set of card-
boards for any round shows what the angles of yaw and precession were, at each

point of the range where a cardboard screen was placed.
Based on the cardboard measurement of several rounds and on the mathe-

matical theory developed by the English (see the Aerodynamics of a Spinning
Shell, by Fowler, Gallop, Lock and Richmond, in the Philosophical TransactionS
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of the Royal Society of London) the path shown in Fig. 2 has been computed.
It gives a graphical picture of the motion of every part of the shell for about
1200 feet from the muzzle.

This curve is very interesting as an example of the true motion of the nose of
a projectile. Before the World War it was customary to teach in the United
States that the nose of a projectile precessed around the tangent to the trajec-
tory less than once in a whole trajectory. In the case chosen, the nose of the pro-
jectile has turned five times around the tangent in the first 1200 feet. Near the

FIGL"r..E 2.

muzzle the motion consists of both nutation and precession, but at 1200 feet the
nutation has about died out; a short time later the nutation probably becomes
negligible and the nose practically circles around the path of the center of grav-
ity. The initial yaw of 10", which corresponds to a distance of about two inches
from the nose to the tangent, has been damped down to about 40 after 1200 feet.
The period of the precession is about one-eighth of a second, and the period of
the nutation about one-thirtieth of a second. The linear speed of the nose is
greater, the greater the angle of yaw. Considerations such as these may give an
explanation of the swishing sound which a projectile often makes as it leaves the
gun. As discussed in the article on "Projectiles" hy Major W. P. Boatwright,
in the October 1920 number of the JOURNAL. these investigations are expected to
lead to a rational basis for projectile design. They will also help in a large
measure to determine an accurate retardation law.
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The .50-Caliber Machine Gun

The .TOURXAL is indebted to 1st Lieutenant F. "'. Crisp, GIst Artillery Bat-
talion (A.A.) for the three photographs shown here and the following remarks
regarding this new weapon for use against aircraft .

. 50-C.\l.IBER )I.-\CHIXF. Gl:'X. " ....\TER COOLED

Three types of .50-caliber macbine guns ha\'e been de\'clopecl: (a) water
cooled for u,;e against aerial targets, ground targds. or tanks: (b) air-cooled for
use mOl~nted on airplanes for aerial combat: (c) air-cooled to be used mounted
on tanks .

. 50-C.\LI8ER ),IACHIXE Grx . .:\lR COOLED



I'ltOFESSIOXAL XOTES

The .50-caliher machine j!un is bclt-fed and recoil operated, built on the
;ame principle as the .30-caliher Browning machine gun which proved its value
as a wcapon durinj! the late war. ;\Iinor defects of the .30-caliber gun ha\'c
been corrected in the heavier gun, while a numher of impro\'emcnts havc becn incor-
porated; such as a hydraulic buft"er to ahsorb the encrgy of recoil during firing.

Thc types of ammunition for war time USe in the .50-caliber I'(un arc scr-
vice, traccr, inccndiary, armor-piercing, and explosivc, the last named to hc used
a~ainst tanks and othcr matericl. The armor-piercing bullct has a pcnctration of
I-inch of armor at 100 yanls. The traccr ammunition has a maximum range of 1500
yarels as dc\"elopcd at thc present timc with prospects of grt'atly cxcccding this.

~'O'lWi1f
,

"'hile the .50-caliber machine gun has becn adopted as a wcapon for machine
j!un dcfense against aircraft, post-war automatic gun dc\'elopmcnt has not
;topped with this hea\T machine gun. Antiaircraft linits expect within a short
time to be equipped with the new 3'j-mm. gun, which is a reality, to contest
further the far rcaching claims of aircraft. It is safe to assume that the last
word of automatic gun dc\"elopment has not yet been spoken, and the successful
application in thc near futurc of the automatic principle to guns of hca\"ier cali-
bers,-possibly c\"en to light field guns,-is predicted by many ordnance engineers.

Defenselessness of the Canal

The combined army and navy manoeU\"res off Panama came to an astounding
close when the attacking fleet outgunned thc fortifications and landed troops,
which in turn captured the forts. The great 16-inch guns of the battleship ;\Iary-
land could ha\"e blown our supposedl~' superb forts from the map had it been de-
sired. It is pointed out that, though the public has been ginn to understand that
Panama is well protected from sea bombardment, there are practically no de-
fenses there at all. It is proposed that the present Congress allow funds for the
placing of the great 16-inch guns taken o\"er from the na\T at Panama, together
with enough men to properly man the forts.-ClIrrl'lIt IIi_tory )[(/Y(/:;IIP.
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Employment of Hertzian Waves For Stopping Airplanes in Flight

By MAJOR OF ENGINEERS MAURICE BERGJ;R, Belgian Army

Translated 11'omthe Bullet", Beige des Sciences JIilitaires by Oaptain A. M. Jackson, O.A.O.

In a recent article the Bulletin BeIge des Sciences Militaires gives echo to
the news, reproduced by several dailies, of the discovery by the Germans of a
process for stopping airplanes in flight by means of Hertzian waves.

Since the appearance of the article our curiosity has been captivated by the
promise made us to demonstrate how that thing was possible. Up to the present
time the interested services have not found the kf>Yto this reported invention.

If it is true that the marvelous properties of the Hertzian waves expose us
to still further surprises, we do not think that in their form as now known to us
they have ever stopped a single airplane.

Were it only from the point of view of the history of the question, it would
be interesting to have several details of the accident of the Colorado Electric
Light and Power Company. We might perhaps learn that Tesla was not really
the author of that accident. It is even probable.

Tesla was equipped, it appears, with a power of 300 kilowatts and his labor-
atory was located several kilometers from the central station in question. There
actually exist several stations that put into play outputs of 1000 to 1500 kilowatts
and their dynamos, placed in the same station, or those in neighboring factories,
do not burn out. However, they are not specially constructed to resist Hertzian
waves. The delicate measuring and controlling devices which sometimes con-
tain coils of wire of a diameter of several hundredths of a millimeter do not burn
out either. Automobiles of all kinds circulate in the immediate neighborhood of
the station without being disturbed in the least. In our aviation fields our air-
planes go thru their evolutions without difficulty above powerful sending stations,
and further still the greater part of the airplanes carry with them powerful
transmitting sets.

The fact must not be lost sight of that if we can now transmit telegraphic
or telephonic messages by means of Hertzian waves or even make them perform
"telemechanics" such as directing from a distance a boat or airplane destitute of
pilot, it is not done solely by the employment of a sending station but it is ac-
complished above all by a suitably arranged receiver. We say above all because
it is principally the improvement of the receiving stations that has given to wire-
less telegraphy its greatest progress.

If the sending station has the property of creating disturbances in the special
physical condition that the physicists called the ether, disturbances which propa-
gate from place to place in the form of a variable electromagnetic field (and
without the interference of the electrons of space), and if these disturbances
ha\'e the power to generate induced currents in a given receh'ing apparatus, the
latter must be placed in certain favorable conditions. In particular the receiving
circuits must be tuned to the frequency of the variable field for the induced cur-
rents to have an appreciable value. Everyone whO'has tried to receive radio
messages knows well the phenomenon of resonance which dominates all problems
of radiotechnolog.r.

A magneto circuit, a dynamo coil or an induction coil are far from being a
favorable case in this respect; their self-induction is much too strong, and in
general there must be special artifices in order for them to be in resonance with
even very low frequencies.
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Moreover it is not the induced current in the receiving apparatus which is
amplified by the parts of the apparatus. The current in question is simply sus-
ceptible of liberating a new reserve of energy, notably owing to the employment
of the three-electrode lamp. Hence we must look to a local source of energ.r
which will be governed by the action of the current due to the exterior field. In
the case of the apparatus with the three-electrode lamp, for example, the high
tensian battery which feeds the plate circuit can furnish a new quantity of energy
to the system; the three-electrode lamp is limited to playing the part of a very
sensitive relay, or to employ a simple expression, it constitutes a valve regulated
by the current received in the first instance.

This shows us that in order for the se,nding station, such as we know it, to
be able to act at a distance on a given apparatus, this latter must have been
given special preparation, varying with the nature of the sending station con-
sidered.

What can be concluded in the present state of our knowledge?
1st. The Hertzian waves now employed in radio cannot give rise to the

manifestations now under consideration, that is, the arresting from a distance of
airplane and automobile motors, unless by a coincidence qf favorable circum-
stance that can only be realized by hazard.

2nd. It would be imprudent not to note attentively the information which
would lead us to believe that the Germans, notably, are studying the means to
realize the performances reported; but this information should be capable of
being checked and completed by all the means of investigation in our possession.

3rd. It appears to us premature to say that it is possible to create an elec-
tric curtain susceptible of denying a zone of territory or an entire country to
enemy airplanes and automobiles.

The New American Airship

As the time approaches for the trial flights of the new air cruiser now being
built for the "Cnited States at Freidrichshafen, in Germany, interest is beginning
to be aroused in the quality of her proJected performances. It is claimed for
this great dirigible that she is the last word in technical perfection, in safety and
even in luxury. Cigar-shaped, like all Zeppelins, she will be 600 feet long and
93 feet high, she will hold 2,400,000 cubic feet of gas, she will weigh .J,1tons and
bhe will be capable of carrying another 41 tons in fuel, crew, passengers and
cargo. Her engines, of an entirely new type, are to be of 400 horse-power and
capable of giving her an average estimated speed of 65 miles an hour.

One hopes that this giant of the air from which so much is expected both in
actual performance and in encouragement of an incipient industry, will escape
the disasters which have befallen the Dixmude and other predecessors; that she
wlII make the transatlantic flight with safety and speed, and that after her ar-
rival in this country, she will have a long and successful career, devoted entirely
to the development of the arts of peace. -IVashington Post, J[arch 18.

Conservation of HeliIllll
He would be a bold man who, in the present state of knowledge, should ven-

ture to predict to which two classes of flying machines now before the public the
dominion of the air is destined to belong. Each has pressing claims of its own
and each has its vociferous adherents. It does seem, however, that whether it
wlII take first or second place, the dirigible airship, or lighter-than-air vessel, has
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come to stay. It is also generally, though not universally, conceded that helium,
on account of its non-inflammability and good lifting power, is the proper gas to
use for inflating the dirigible.

Now, helium, is so far a rather scarce commodity, but even if it were fairly
plentiful it would be a wise policy to set aside for national use in case of emer-
gency or for necessary experimentation all of it that can be found. The President
has therefore exercised sou,nd judgment and shown a forward-looking spirit in
designating by executive order 7,000 acres of land in Emery county, Utah, as
Helium Reserve No. 1. Helium has been discovered there, and although the ~x-
tent and value of the deposits are not yet definitely known, the withdrawal of
the reserve from all forms of settlement, location. sale or entry makes certain
that whatever amount exists there will be absolutely preserved for government
purposes.-=-lVashingtoll Post.

Development of Antiaircraft Guns
Four new types of antiaircraft guns of remarkable efficiency have been de-

veloped. One is a .50-caliber machine gun capable of firing 500 aimed shots a
minute. It has a horizontal range of about five miles and a straight-up range of
from 8,000 to 12,000 feet. The second gun is a l.4-inch machine gun, firing an
explosive shell of approximately two pounds. The shells are so delicate they will
explode upon touching the lightest fabric. At the same time they are entirely
safe to handle and to load. The gun is capable of firing from 100 to 120 shots a
minute, and has a straight-up range of 14,000 feet. The tracers of the shells are
visible to an altitude of 10,000 feet. Third, is a three-inch gun mounted on a
special carriage. The traverse arc of fire is no less than the full 360 degrees of
a circle. The extreme elevation is eighty degrees. The shell weighs fifteen pounds,
has a horizontal range of nearly seven miles and a straight-up range of nearly
four miles. Finally comes a 4.7-inch weapon, regarding the details of which the
ordnance officers are somewhat reticent. It is said to be the most effective of the
lot. The shell weighs forty-five pounds and has a ceiling of about seven miles.
The elevation is eighty degrees.-Current History ]Iagazine.
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The New American Got'ernment and Its TVorks. By James T. Young. Macmil-
lan, :S-ewYork. 1923. 5%"x S". 743 pp. Price $3.00.

This is the second and revised edition of Professor Young's manual covering
the practical features of present-day American government, including the varied
features of ~ ational, State, and local administration and politics. The title is
truly significant of the method of handling the encyclopedic'scope of the book's
contents. Professor Young clearly visualizes American institutions as dynamic
rather than static; as constantly evolving and progressing instead of remaining
a crystallized product of the founders of America.

The book is primarily intended as a text to be used in college and school
class rooms, and in keeping with this intention the arrangement conforms to
the customary system of concise paragraphs with boldface side headings, which
facilitates synopsis and outline.

Each chapter is followed by a list of references and a collection of pertinent
questions intended to stimulate the practical application of the text to the facts
of life which are familiar in the experience of the student.

While th~ book is admirably adapted as a formal text it can heartily be
recommended to the Army Officer or other mature professional man as a conven-
ient reference manual covering the specific organization and procedure of Ameri-
can governmeIJ:1:.In addition to the treatment of the conventional agencies for the
exercise of legislative, executive and judicial powers, so characteristic of Ameri-
can political organization, there are included numerous chapters on the modern
development of administrative organization, such as the detailed description of
the activities of the various cabinet departments, the Civil Service and the Federal
Reserve System. Especially significant is the constant tying in of the influence of
politic~l expediency and party policy on the formal and theoretical organization
of government.

Without argument in behalf of any point of view and with a minimum of
&peculation, the author clearly reveals the truth that American government
today is a new and changing government. His treatment of existing conditions
pertaining to capital, labor, education, Public Health, police power, finance, and
the influence of public opinion, is concise but complete. The reviewer has se~n
no other book which sets forth as accurately tbe organization of the War De-
partment and the methods of administration of the Army as does the work under
Consideration. If the facts concerning all other governmental activities and de-
partments are as accurately set forth, the book ~s to be depenqec:1on as basic
reference in its field.

[437]
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The Gj'eat nTar Ol! the nTe.\'terl! Pront. (La Grande Guerre sur Ie Front Ckci-
dental). By General Palat (Pierre Lehautcourt). Librairie Chapelot.
Paris. 1922. 5%"x 9". Paper. 8 volumes with maps. Price of set, 8 francs.

Pr.ices and contents of separate volumes are as follows:

Y01. I -284 pp. Price 5 francs.
FnderIying and immediate causes.
French and German war doctrines.

Yolo II -244 pp. 3 maps. Price 5 francs.
Mobilization-Concentrations--Plans of Operation.
Liege-Operations in Alsace.

Y01. III -368 pp. 8 maps. Price 1 francs. 50
Period: Aug. 6-25, 1914. Battles of the Ardennes and the Sambre.
British Army at Mons.

Y01. IV -295 pp. 6 maps. Price 1 francs. 50
Battles in Lorraine (Aug. 23-Sept. 13, 1914).
Siege of Antwerp-Battle of Xancy--Defenses of Paris.

Yo1. V --444 pp. 8 maps. Price 12 francs.
Retreat to the Seine-Detailed Daily situations, Aug. 24-Sept. 4.

Y01. VI -503 pp. 6 maps. Price 15 francs.
The Marne VictOIY (Sept. 5-13, 1914).

Y01. VII -501 pp. 8 maps. Price 12 francs.
The Race for the Sea--Battles Sept. 17-0ct. 15.-Aisne-St. Mihiel-
Peronne---Arras-Antwerp (fall).

\T01. VIII-381 pp. 5 maps. Price 12 francs.
Calais Drive (Oct. 15-Dec. 13)--Daily situations in Battles of Dix--
mude, Ypres and Soissons.

An outline of the World War naturally divides itself into three main periods:
operations before trench warfare; trench warfare; and events which followed
when the lines were shattered. This work covers the first epoch.

In presenting the history of these operations no attempt is made to distort
the facts. Daily official communiques of both sides are carefully compared and
copiously quoted.

At the end of each volume the author reserves a chapter for "Final Reflec-
tions" in which he boldly points out the skill, or lack of it, shown by opposing
commanders. His enlightening comments upon France's unpreparedness, especi-
ally in trained commissioned personnel, heavy artillery and aviation and poor
services of supply are of interest to the students of future preparedness. Among
other important points discussed are General Joffre's lack of a plan, failure to
conserve Sordet's cavalry, which could have made the Marne victory as decisive
as Tena and avoided the stalemate of trench warfare which followed; too much
dependence in Brialmont's Belgian defenses; permitting the center of the masS
of the French Army to remain too far east which allowed the Germans to gain
the Belgian Coast in their race for the sea, etc.

In brief, this is an excellent unabridged history of the first four months
of the WorId War and a valuable "Source Book" for every military research or
G-2 reference library. The profound military student will revel in the great
detail with which these historical events are treated; the casual reader (of French)
will enjoy the easy style of the author and his comments. Excellent maps cover
each wne of operations.
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Rome and the World Today. By Herbert S. Hadley. G. P. Putnam's Sons, Xew
York. 1923. 5%"x 9". 342 pp.

~Te find one fault with this book: the first' half is too long, and the last too
,hart. In a word, the book is unevenly balanced. The author could easily have
condensed his resume of early Roman history to a much smaller compass, thereby
allowing himself more elbow room in dealing with the life and genius of Octavius.
It is on 'the work of Octavius, the author wishes to focus' our eye, yet, we re-
ceive little more than generalities. The reviewer could wish for more detailed
word pictures of the first emperor.

But the last few chapters go far i,n offsetting any faults found in the earlier
chapters. Here we have the author's own response to a depth of varied reading
in the period of Roman history he loves. The one big idea he leaves with us
is that the fall of the Roman Empire will be repeated here in our rnited State..,
if we persist traveling that same Roman road of governmental interference to
socialism.

JIilital'!I LaT£.'. By Major F. G. Munson, J.A.G. Dept., The Xew Military Library,
Annapolis, Md. 1923. 6'J.!"x 9';2". 136 pp.

Quoting from the introduction of this book, "Little of the matter is original,
the Manual for Courts-Martial, 1921, and ViTinthrop's "Military Law and Prece-
dents," as hitherto, furnishing the foundation for most that is set forth here."

The work has been well done and the course is arranged in an excellent
manner. In addition to the compiling of information contained in the above
mentioned works, there are many quotations, which are referred to only in the
~fanual, and several welcome interpretations.

The last chapter of the work is de,'otoed to "Rules of Land ,\\'arfare" which
h, mainly a compilation of the manual on this subject published by the Vi'ar
Department.

It is not thought that this course will be of any particular benefit to the
aYerage officer in the regular service, but it will be most useful and beneficial to
those of the Xational Guard or Organized Reserve who haven't a copy of the
~Ianual for Courts-Martial or do not desire to wade through its many pages.
For those who may be detailed to instruct in :\Iilitary Law, or for anyone who
desires to obtain an excellent idea of Military Law with the minimum of study,
and as a text for R.O.T.e. use, th' > course will prove most valuable.

Wars of the American Xation, By Lt. Co1. P. S. Bond and Major Enoch B.
Garey. The Xew ::VIilitaryLibrary, .-\nnapolis, Maryland. 1923 6'J.!"x 9';2".
207 pp.

By this volume, as is stated in the preface, the authors hoped "by the interest
inherent in the truth, to tempt the college student and the husy man of affairs
to read and to learn the lesson of inefficiency which has wasted tens of thousands
of lives and billions of treasure:' Keeping this purpose in mind while reading
this history, it is apparent that the authors have told the story of our former
lack of a militar;\' policy and its consequences in a startling and convincing
manner.

It reviews in a concise but thorough manner the battles and campaigns from
OUrearliest Colonial \\'ars to and including the \\'orld \\Tar. The book is pro-
fU,ely illustrated with maps. Anyone interestecl in the :\Iilitary History of
thi, country will appreciate and enjoy this volume.
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Our Solar System and the Stellar Universe. By Charles Whyte. J. B. Lippin-
cott Co. Philadelphia. 1923. 6y,," x 9". 223 pp .. Price $~.50.

This collection of popular lectures on the more recent discoveries of science
in relation to stellar phenomena is intended for the la. mind. The volume is
not a treatise on astronomy, but an effort to present in plain language the salient
facts on such topics as the sun, moon and stars.

The author's exposition of the marvels of the stars and the solar system is
truly fascinating. The scope of lectures is the range of "Our Solar System and
the Stellar rniverse," but the modern astronomical facts discussed are made sur-
ficiently intelligible so that the popular mind may understand something of their
wonderful silllnificance.

The author, who is a minister of religion as well as a scientist, in discussing
the relation of religion and science, writes: "The profoundest depths of man",
nature have been moved by the glory and beauty of the stellar universe, a,nd,
while science has been sometimes accused of tearing the veil from the sanctities of

the Divine Creation, here, at least, revelation has only added to the feeling of
reverence and awe with which our forefathers gazed on the splendors of worlds
other than their own. Science is, after all, but the handmaid of religion, and
nowhere has she, within recent years, paid higher tribute to the majesty of the
Divine creative power than in the realm of astronomy."

J
JIodern History. By Carlton J. H. Hayes and Parker T. Moon. The Macmillan

Co., Xew York, 1923. 51j,,"x7y,,". 856 pp. Price $2.40.

I.n what respect does this text book on history differ from those of a genera-
tion ago? "Some historians, a few generations ago, tried to tell the story of how
kings succ«;.ededone another, how battles were won or lost, how laws were passed,
and how nations rose or fell, without telling us anything about the common
people. Such writers seemed to believe that history was a mere recital of the
names of kings and the dates of battles. It was a very dull and very superficial
kind of history." In the present volume the authors "tell us how the common
people earned their living in the past, 1\'hy they were willing for a long time to
submit to the rule of the kings, and why they are no longer willing to obey
monarchs and titled lords." The authors "deal with social, economic, and political
history as parts of one story, not as separate stories." They are "concerned more
with the new streams that have flowed into the river of civilization in modern
times than with the distant sources of the river itself." But in their method
of treatment, the authors "take a bird's-eye view of the progress of civilization
in past ages;' in order "that we may see the newer contributions in some per-
spectiw.'"

Does this text-book on Modern European History differ from its immediate
predecessors? Of course it is essentially the same as the modern texts so far
as the nature of the material it contains is concerned. But the entire text take5
account of the new perspective for the old history which the ,\Torld War furn-
bhes. The whole text was prepared after the \Var. The authors had written
no secondary-school text before War, so had not been tempted to utilize such
a work now and bring it up to date by adding a chapter or two and changinl!
a phrase here and there. So they "have been enabled and impelled, in the light
of the Great \\Tar of-the Xew Europe of today, to tell an entirely new story of
the last four hundred years.'" For example, they have described the wars of
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Louis XIV in the seventeenth century and those of Xapoleon in the nineteenth
with an eye to the campaigns of Marshal Foch in the twentieth; discussed the
partition of Poland in the eighteenth century with their minds on its restoration
in the twentieth; explained the work of Bismarck and Cavour with some thought
of the recent undoing or the one and completion of the other.

The text is illustrated, and not only is there a complete index, but appended
to each chapter are a set of questions for review, some pertinent special topics,
additional references and a list of historical fiction. It is intended as a text
for courses in Modern European History in secondary schools, but is invaluable
to the student of modern history.

B/oxam's Chemistry. By C. L. Bloxam. Philadelphia. P. Blakiston's Sons and
Co. 6Yz"x 10". 832 pp.

The eleventh edition of this work (first edition published }n 1867) brings it
up to date by the incorporation of the latest views of Physical Chemistry. While
~uchsubject matter is largely collected in a single chapter, throughout the book
are found detailed expla,nations of the laws governing the action of the particular
,ubstance under discussion.

The source, method of preparation, and use in commerce, medicine, or war-
fare, of nearly every common inorganic or organic compound are given. This
renders the book perhaps more valuable as an encyclopedia than as a text book,
eopecially as the arrangement of the subject matter differs somewhat from that
of the ordinary text, on account of the great scope of this book. It has been said
that if a person were to possess only one book on Chemistry, he would do well
to select Bloxam. The index of fifty-five pages is particularly valuable. (It may
be mentioned that the fifth to eighth editions of this book were used as a text at
the e. S. Military Academy from 188<1.to 1896.)

The Inquisitioll, A Political alld JIililary Study of its Estab/i.shment. By Hoff-
man Xickerson. Houghton Mifflin, Boston and Xew York. Maps. 6"x9".
258 pp. Price $4.00.

In a dedicatory letter the author re\"eals his reaso,n for writing "The Inquisi-
tion," and that was the disgust aroused in him by the Prohibition lobbyists during
a term spent by him in the Xew York State Legislature, when he sought to find
an "hist~rical precedent in the way of religio-political oppression."

The greater part of the work deals with the struggle of the Church to main-
tain the moral unity of medieval Christe;ndom. To that end occured the Albigen-
,ian Crusade-a Crusade against heresy~-and from that struggle grew the In-
f!ui,ition.

The account of the militarv efforts of Simon de 1rIontfort with his army of
Crusaders against the House 'of Toulouse is vigorously told with a rom~ntic
tOuch. The medieval catapult to an artilleryman becomes the G. P. F. and to
this same artilleryman the fields of France are not unknown.

The author's argument is confined to the "Epilogue on Prohibition" where he
Ihows the resemblances and divergences between Prohibition and the Inquisition.

It is to be regretted that, although vastly interesting a,nd wholly logical, the
bookwiII be read by so few, other than scholars, that its effect on the lawmakers,
e\"enof Xew York State, will be nil. One feels !'.ure, however that )'fr. Xicker-
&onhas eased his spirit.
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Auto'mobile Blue Book. Chicago. Automobile Blue Book, Inc., 192!. 9%"x 5V:,".
770 pp. Price $3.00.

This curre,nt volume covers all territory east of the Mississippi and south of
the Ohio rivers and well up into New York State. It is one of four covering the
continental limits of the United States.

Anyone who has had the pleasure of using the previous issues of this book will
appreciate the fact that the publishers have left out nothing which was of value in
previous editions, but have introduced some new departures which have materially
increased its value and convenience. The general index and the section maps for
states have been inclosed in the front of the book instead of the back. The mb-
cellaneous information, ferry schedules and railroad and steamship costs are alho
conveniently placed before the routes. The large folded map, which in former
issues was tipped-in in the back of the volume, is now attractively printed in
colors a,nd inclosed in a transparent faced holder, which permits its being placed
in any part of the book as a bookmark, the map being folded so as to show the
section through which one is traveling.

Comparison of several routes with the issue of 1923 leads to the belief that
the book has been carefully edited and revised since the issue of the 1923 edition.
Several of the city maps have been redrawn and blank pages for memoranda have
been fur,nished.

An interesting and attractive addition is the inclusion of a $1,000 automobile
accident insurance policy that is furnished without cost to every purchaser of thi;,
year's edition. A coupon is bound in the book which is to be signed a,nd returned
to the publishers, and without cost the policy goes into force the day the applica-
tion is received.

This protection can be increased to $2,000 by subscribing to :Ylotor Life on
this same coupon, thereby obtaining what is called Regular Membership in the
Automobile Touring Club of America. The ownership of the Blue Book entitles
the owner to an associate membership only.

As in previous years the publishers furnish at a small extra cost the "Blue
Book Holder;' a large transparent faced container, into which the book may be
slid, which permits its use, without injury, in strong winds or rains. The binding
is in the same flexible blue fabrikoid and the necessity for this book, if even 11

short trip is contemplat~d, is second only to the car and the gas.


