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THE COAST ARTILLERY JOURNALVolume 69 Decemher, 1928 Number 6

Present Status and Development of theCoast Artillery

A LECTURE

By MAJOR GENERAL ANDREW HERO, JR., Chief of Coast Artillery

T HE Coast Artillery Corps is a combatant branch and a
supplybranch as far as concerns controlled submarine mines. It has
al-ways been charged with duties and missions pertaining to coast
defense.Prior to the WorId War the Coast Artillery Corps devoted
itself almostentirely to the problem of harbor defense (including
overseas navalbases) by fixed armament and its accessories. But
coast defense is abroader term. It includes dispositions and
operations having for theirobject the repulse of a hostile attack
upon any portion of the seacoastof Continental United States, the
Panama Canal, or the insular posses-

sions, or upon naval vessels or merchant shipping in or off
harborsor in coastwise sea lanes. So our conception of coast
defense hasbroadened from the original idea of the fixed harbor
fort with a limitedand practically an independent mission, to a
defense of the entire coastline, a defense of overseas naval bases,
and a defense of important baysand coastwise lines of water
communications such as between Bostonand NewYork. The mission of
the Coast Artillery has been broadenedto cover cooperation with the
Navy, with the Air Corps, and with allarms of the land forces in
this general mission.

The missions and composition of the Coast Artillery Corps
are.gi...-enin G. O. 22, W. D., 1927, as follows:

Coast Artillery.- The missions of the Coast Artillery arethe
attack of enemy naval vessels by means of artillery fire
andsubmarine mines and the attack of enemy aircraft by means of
firefrom the ground.

The Coast Artillery includes all harbor-defense artillery,
allrailway artillery, all antiaircraft artillery, and all
tractor-drawnartillery especially assigned for coast-defense
purposes. In addi-

[4591
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tion it includes such sound-ranging units as are needed in
perform-

ance of its missions.As a branch it consists at present of 16
white regiments and 2Filipino Scout regiments of harbor-defense
artillery, 3 regimentsof tractor-drawn artillery, 2 of railway
artillery, and 6 of antiair-craft artillery; 2 sound-ranging
batteries; 7 mine planters, 1 cableship, and the submarine mine
defenses: In all, approximatelylQOOofficersand 11,800 men.

Harbor defense includes dispositions and operations for the
defenseof limited portions of the seacoast, ordinarily confined to
importantharbors or naval bases. Such dispositions include fixed
armament,mobile armament, controlled submarine mines, and the
troops andaccessories for their employment and local defense, the
whole con-stituting a harbor defense command. The armament consists
of 3-inch,6-inch, and 12-inch guns, and 12-inch mortars; 14-inch
guns in someof the later defenses, and 16-inch guns in the more
important ones.

Antiaircraft defense is provided for by 3-ir.ch fixed
antiaircraft guns(105.mm. in the case of Panama), although mobile
guns would alsobe used. Observing stations, command posts, lines of
communication,fortification power plants, searchlights for the
illumination of targetsat night, are all provided. In other words,
the harbor defense is acarefully prepared, highly organized
defensive position capable of instant and efficient action when
properly manned. Supplementary to

the fixed defenses are the railway artillery and tractor-drawn
artillery.The strategic advantages of high-power mobile artillery
were alwaysappreciated, but the practical application was not
developed until thisarmament was actually provided as a war measure
during the WorldWar. The railway artillery, 7-inch, 8-inch,
12-inch, and 14-inch guns,and 12-inch mortars, is used to reinforce
the fixed batteries in harbordefense, to defend harbors not
fortified, and to cooperate with othermobile forces in beach
defense. The tractor-drawn artillery, 155-mm.G. P. F., is similarly
used to reinforce railway artillery in its mission,and to undertake
a similar mission in areas where trackage does notpermit the use of
railway artillery.

Against landing operations the Coast Artillery mission is to
causeenemy warships to be at such a distance that they cannot
support thelanding with their secondary armament (rapid-fire guns),
and to in-crease the distance the landing parties and impedimenta
must be

hrought from transport to shore. This simplifies the heach
defense andincreases the time for concentration of mohile forces.
The CoastArtillery has the added mission of protection, hy
antiaircraft fire,against enemy attack or bombardment planes during
the landing. The
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actual repulse of a landing in force or the defeat of a force
oncelanded is the function of the field forces.

PRESENT STATUS

Prior to the development of the airplane and air forces the
missionsof the harbor defenses were stated as follows:

a. To prevent the bombardment of the city and harbor defended;b.
To afford safe refuge for our own shipping both naval and

commercial;

c. To hold an enemy blockading fleet at such a range as to
enableour own fleet to debouch and take up battle formation
withoutbeing subjected to effective fire during the process;

d. To defend naval bases both at home and in our overseas
pos-sessions so as to free the fleet for its true
mission---securingcontrol of such sea areas as might be
necessary.

e. To assist other land forces in preventing an enemy from
obtain-

ing a base for the invasion of our territory.'The development of
the air forces has added to the harbor defense

the mission of defending itself, by antiaircraft fire, against
air attack,and of cooperating with other antiaircraft units, and
with any AirService units available, in the defense of the city and
harbor againstsuch attack.

Of these missions the first (a) is no longer capable of being
metwith certainty. The great range of modern naval artillery
enables afleet to bombard some of our coast cities from a range
beyond thatof most of our fixed guns and at a range where, while
hitting a city iscertain, hitting a ship is improbable. Should an
enemy be willing towear out the guns of his main battery and use
his major-caliber ammu-nition in the general bombardment of a city
he can (by selecting favor-able weather conditions) do it with
probably small risk. Except fora chance hit on some valuable
utility it may he said that such nse of

warships by the enemy would he to our advantage, by reason of
thedeterioration of the enemy guns by erosion. Also the
bombardmentfrom the air of a city cannot he provided against with
certainty byantiaircraft fire alone. Given sufficientwell-trained
and well-equippedantiaircraft artillery, the effective bombardment
of any special utilitysuch as a navy yard can he prevented, but for
the defense against airbombardment of a general locality an air
force is necessary.

The remaining missions of the harbor defenses are as
practicableof fulfillment today as ever, provided always the Coast
Artillery hasthe necessary antiaircraft units to protect itself
against bombardmentfrom the air: With reference to mission c, it
may he noted that here
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the initiative lies with the defense which selects the time for
the de-

bouchment and should assemble the necessary planes to gain
temporarycontrol of the air in that area.

The question of continuing the fixed fortifications arose when
ourmodern fleet was being constructed. Many thought the fleet
coulddefend the coast. Reflection showed that this was unwise. The
cost of the floating defense was greater than that of the harbor
fort, the fleetcould not be tied down to coast defense and s!ill
fulfill its own mission,and none could be certain that the ships
would not be elsewhere whenneeded. The same question has arisen as
to the Air Corps and can beanswered in the same way; in addition,
it should be said that we havethe guns and forts (some needing
additions in armament and installa-tions, but the bulk of the cost
already paid).

As to the ability of the fixed battery to continue in operation,
thepoint has been raised that many can be bombarded by warships
fromranges beyond that of the installed armament. This is true in
places,

but at our more important harbors-positions where it is possible
thegain might offset the disadvantages of using the warships' main
bat-teries and ammunition for such a purpose----Iong-range guns
(fixedor railway) are either provided or included in approved
plans. Tothe idea of such attack by an enemy's navy has now been
added bom-bardment from aircraft using both high explosive and gas
bombs. Thetarget afforded by even the largest battery is still a
small one. The

percentage of hits from the altitude at which antiaircraft guns
wouldcause the attackers to fly, and the limited number of bombs
carriedwould require a very large attacking force to give
reasonable hope of silencing even a few of the batteries. And it
may be said that noelement of our land forces can be so easily and
effectively protectedagainst gas as can the fixed battery. The
electrical installation permitsthe use of fans to dissipate
non-persistent gas; gas-proof rooms andclothing can be provided;
and tanks of gas neutralizing mixtures (onthe principle of the fire
extinguisher) can be installed for use againstpersistent gases. All
in all, there seems no reason why our fixed fortstoday cannot be
fought as was Fort Sumter during the Civil War, whenthat fort was
battered for nearly four years by land and naval gunsbut the
garrison still held the Union fleet from Charleston Harbor. Itis
purely a matter of determination and leadership. And for bothforms
of attack the harbor fort would, in most cases, have the snpportof
appropriate naval and aircraft units--especially if the
positiondefended were important. Like other arms of the senice, the
CoastArtillery in modern war does not expect to operate alone.
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Development. The project for seacoast defenses, originally
pre-

pared by the Endicott Board and revised by the Taft Board, has
beenconstantly under revision by the Board of Review, War
Department,and later by the War Department General Staff, so that
plans and de-signs have kept pace with modern conditions and
inventions. Installa-tions have seriously lagged behind the
projects approved, due to lack of funds, but today our main harbor
defenses have been strengthenedby a total of eleven 16-inch guns,
four 16-inch howitzers and thirty 12-

inch long-range guns (30,000 yards) already installed, and work
hasbeen started on another battery of 16-inch guns.Our principal
line of development work with respect to harbor-

defense artillery is, at present, the means of fire control.
Base lineshave been extended until they will enable us to track the
target accurate-ly to the limiting horizon when visibility
conditions permit. Theinstallation of these long-range guns has
necessitated new apparatus instations and plotting rooms; for
example, long-range depressionposition-finders, plotting boards,
and mechanical devices for comput-ing firing data. We have under
test a mechanical computer thatfurnishes automatically firing data
(elevation and azimuth) to all theguns of a battery. Submarine
mines have been improved and increasedin size, while mines that are
expected to overcomethe serious difficultiesof high tides and swift
currents have recently been successfully testedand have been
approved for certain localities.

ANTIAIRCRAFT ARTILLERY

As indicated, the Coast Artillery is also charged with the
develop-ment and use of antiaircraft artillery and antiaircraft
machine guns.This is a most important part of the mission of the
Corps, and one inwhich we are most actively engaged and interested
at the present time.Coast Artillery personnel was charged with the
antiaircraft service

during the War, and in the allocation of duties after the War
antiair-craft artillery was assigned to the Coast ArtiIIery. In a
way it seemedlogical to do so, as its personnel has always
specialized in artilleryfire at moving targets. Yet the ptoblems of
coast defense and navalgunnery are not so complicated in their
nature as those of antiaircraftgunnery, where the 3-dimensional
motion and the very high speed of the target, together with the
short time available in action, put theproblem in a class
altogether different from ordinary "Hat" gunnery.The triangles to
be solved are spherical triangles.

When the Coast Artillery took over the antiaircraft defense,
therewas not very much know-nabout it or its possibilities. The
guns werelike other field guns, mounted on high-angle carriages.
Their initial
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reliable. Directly overhead, there is a dead cone which, at 4000
yardsaltitude, is 330 yards in radius for the fixed gun and about
660 yardsfor the mobile gun; for this reason the batteries are
placed so that onewill cover another, or not more than 5000 yards
apart.

Without entering into technical details, I will give concisely
theresults that have been secured by improvements made in guns,
mounts,and position-finding and data-transmission systems. Taking
the resultsof fire after the War when using the same war materiel,
we had anaverage "dead time" of eight seconds, an accuracy of 41 h%
of hits,and a rate of fire of eleven shots per gun per minute. At
the presenttime we have reduced the dead time to l1h seconds; the
accuracy of fire is 9.15% of hits, and the rate of fire is now 22
shots per gun perminute. The present battery has four guns instead
of two, as formerly.So that we have doubled the accuracy, doubled
the rate of fire per gun,and doubled the number of guns.

The antiaircraft defense of forces in the field is an area
defense,

as distinguished from the defense of particular points or
activities.The corps regiment consists of a gun-battalion of three
batteries, eachof four 3-inch guns; a machine-gun battalion, four
batteries of twelveguns each; and a battery of twelve
6O-inchsearchlights. The lights areorganized in three platoons, one
of which always operates with a gunbattery, normally the same
one.

The regiment furnishes the antiaircraft component of a corps
and

extends its defense up into the rear portions of the divisional
areas, toabout 4000 yards from the leading elements-up to about the
zoneof the corps artillery. This gives the guns (but not the
machine guns)a reach out to or beyond the front lin~. These
regiments are backedup by the army antiaircraft regiments, which
push up into the reararea of the corps and cover railheads,
airdromes, and important ammu-nition dumps.

These batteries have the mobility of cargo trucks. The
occupationof a position is abont the same as other light batteries;
one hour is agood allowance of time from arrival of the trucks near
the positionuntil the battery is ready to fire.

In the Zone of the Interior, or in the Communications Zone,
pro-tection is contemplated for only those places and activities
which areof real importance to the success of operations. In the
forward areas,there is a double band of batteries across the front;
the defense is anarea defense. In the rear areas, the vital point
itself is protected.

For protection of troops on the march, the Chief of Coast
Artilleryhas recommended the inclusion in the division of a small
antiaircraftmachine-gun battalion. The War Department has deferred
decision
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pending the development by troops of the other arms of methods
and

formations by which they can protect themselves. The
recommendationof the Chief of Coast Artillery was made in the
belief that professionalantiaircraft artillerymen will be more
effective per man employed oryard of road-space than will those
whose primary mission is groundcombat, and also in the belief that
only by the use of fire-controlapparatus and special mounts can
machine guns be directed successfullyagainst low-flying aircraft.
No one outside the Coast Artillery Corpsshould have to create
special units or special weapons expressly forantiaircraft
purposes. Therefore, we are proceeding in the belief thatthere will
be authorized a small divisional machine-gun battalion.

The duty of this battalion would be to cover the field and
servicetrains of the division while in movement and to go into
position atthe end of movement to cover the bivouac or the forward
combat zone,whichever is the end of the march. In action, the
machine-gun platoonswould be located within about 1700 yards of the
front line, in staggeredformation across the division front, the
pllttoons about 1500 yards apart.

In the corps regiment, the twelve machine-gun platoons are
placedso as to checkerboard the area where there are so many large,
con-spicuous, and important activities, such as tank parks,
distributingpoints of ammunition and rations, and the bivouacs of
many heavytrains. The .50-caliber antiaircraft machine gun has an
effectivehorizontal range of 1500 yards and, unless the area to be
covered is

too great, the platoons are placed not farther apart than
that.The conception of the machine-gun defense in the area of
the

division or of the corps is that a series of machine-gun nets
are formed,onto which the low-flying plane will stumble
unavoidably, because itis impossible to tell where they are; and no
matter in what directionhe may fly, two or more such machine-gun
nests will be encountered.

At present we are able to fire about 1600 rounds a minute from
the

4-gun platoon, with an average accuracy up to 1500 yards of
approxi-mately 1%. We are on the threshold of radical improvement
in anti-aircraft machine-gun fire.

For protection of motorized and animal-draw-ntrains on the
march,we must provide for opening fire within about ten to fifteen
secondsof first warning. The speed of the low-flying plane may be
taken as125 miles per hour for purposes of arranging the defense;
at this speed

a mile is covered in about 29 seconds. From the best
informationobtainable at present, the low-flying plane may he
expected to reacha colunm within eighteen to twenty seconds after
it is first heard. Asour equipment stands at present, we can fire
without computed data,from machine guns on tripods in trucks. Snch
fire is limited in
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accuracy beyond a range of 500 to 700 yards. We can fire
effectivelyup to that range, controlling the fire by tracers. That
is not rangeenough; so a request has been made on the Ordnance
Department todevelop a trailer carriage for the 4-gun multiple
mount. The truck which tows the trailer can carry the computer, the
height finder, thecrew, and extra ammunition. One or two men on the
trailer can ensurereadiness to fire within the ten seconds which
has been laid down asthe limit of warning we should expect.

JOINT ARMY AND NAVY EXERCISES AND BATTLE PRACTICEOne of the
principal items in a proper defense of our harbors in

a national emergency is the detailed cooperation between the
Navy:Ind the Army, including their air forces. During the past few
years alimited amount of training in toint cooperation has been
held and hasdemonstrated the desirability of making this training
more general.Since the World War and previous to 1927 there had
been no oppor-

tunity for the Coast Artillery to hold a battle practice as a
feature of its annual training. During the past year there was
instituted aprogram embodying minor joint Army and Navy exercises
and CoastArtillery battle practices in the following harbor
defenses: Long IslandSound, San Francisco, Chesapeake Bay,
Philippine Islands, Hawaii, andPanama Canal Zone. Part of this
program has been completed andboth the joint exercises and the
battle practices have been very success-ful. The latter
particularly has enabled much needed training beinggiven to a large
number of officers in exercising fire control and firedirection of
a number of batteries firing at the same time.

Joint exercises with the Navy have permitted training in how
bestto obtain close cooperation in matters relative to the proper
defense of our important harbors. It had been hoped that during
these exercises,problems involving joint cooperation between the
Coast Artillery, AirCorps, and the Navy, could be worked out but
due to unavoidablesituations it has not been practical in all cases
for the Air Corps toparticipate. The Air Corps has in each instance
furnished observationplanes for observing fire for all of the
battle practices. It is hoped thatduring future exercises,
program;> of training can be so arranged asto permit of this
much-needed joi"ut training.

By concentrating in one harbor defense all Coast Artillery
troopsin the corps area it has been possible to give, in addition
to the training

in higher command previously mentioned, an opportunity to man
alarge number of batteries normally out of service. This is of
particularvalue at this time, as, due to the great reduction in
personnel, it is diffi-cult to maintain the material in the harbor
defenses in a proper condi-
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tion for service. In fact, the materiel situation is becoming a
critical one.This equipment is emplaced and War Department policies
require that

it be maintained in a condition of use at the outbreak of war.
Onlywhen armament and fire-control installations are manned and
operatedat daily drill can incipient deterioration be promptly
noted and correct-ed. When fire-control installations are not used,
the personnel incharge can hardly locate all difficultiesthat
develop from non-use. Theholding' of j oint exercises and battle
practices has enabled the deter-mination of the true conditions in
respect to materiel and of bringing

it up to service standards. By changing the location of these
exercisesand battle practices in the United States to different
harbor defenseseach year, much good can be done towards keeping the
fortificationsup to required standard.

There is need at this time for problems to be worked out in the
fieldinvolving the joint action of the Army and Navy in the defense
of asector or subsector of our seacoast. All forces of the Army,
includingthe Air Corps, should be employed and by this I mean
Infantry troopswith supporting Field Artillery should be placed in
position in a(:.-cordance with the definite war plans for the
defense of the sector;the assistance of the Navy and Marine Corps,
including Naval air force,should be obtained in making landing
along the beach as well asdemonstrations against fortifications. At
the present time there is alack of definite regulations as to the
details of just how all arms wouldfunction in a situation such as
this. The coordinating of the Naval

District Forces (patrol boats, radio communications, etc.) with
theharbor defense forces and the Air Corps in repelling a naval
attack and the employment of all forces in resisting a landing on
our coastwill afford many interesting and as yet unsolved
problems.

There has been a lack of complete instruction in the General
ServiceSchools or at the War College in the details of problems of
this nature.As a consequence the staffs of our corps areas are,
generally speaking,

not familiar with initiating and conducting such exercises.It
must be borne in mind when considering this subject, that thebasic
war policy of this country has been one of defense. It is
thereforeof particular importance that our front line defense, i.
e., that of thewater's edge, be properly prepared and coordinated
amongst all partiesconcerned.

ANTIAIRCRAFT WITH TROOPS IN THE FIELD

Mter studying the limitations of the old antiaircraft materiel
andwatching the development of the new materiel during the past
twoyears I am positively convinced that this artillery (guns,
machine guns,and searchlights) can do much more towards the
protection of combat
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troops than now contemplated by training regulations. At the
timeof the writing of much of the present regulations there was a
feeling

on the part of a great many that the effectiveness of any
antiaircraftweapon was very limited and would probably continue to
be. It isnow apparent that the technique of the arm has been
developed to apoint where it can effectively perform missions in
connection with abroader tactical use, especially in accompanying
troops on the marchand furnishing protection for combat elements at
all times. Thetechnique of the arm can meet the demands of
tactics.

The antiaircraft can furnish security for ground troops at all
times,except that when troops are on the march the protection will
be con-centrated on protecting their field and service trains and
to coveringdefiles, such as bridges. In combat or in camp or
bivouac, theprotection is adequate; it may be counted on to take a
heavy toll of casualties from hostile planes.

Combat troops of all arms should be trained to use their own

weapons for protection against aircraft; but they should not
need toadd to their organizations special units or special weapons
for thepurpose. Fewer men and less materiel will be required by
antiaircrafttroops than would be needed to accomplish the same end
by the use of troops whose primary mission lies elsewhere.

In this connection, if it is a fact as has been claimed, that
combattroops far in rear will be forced by aircraft to march at
night or acrosscountry in order to gain protection from aircraft,
it seems to me thatwe are in a bad way; I do not believe that such
a situation exists. Theanswer to the threat of the airplane is a
vigorous development of theantiaircraft artillery and the maximum
tactical use of the weaponsdeveloped. The Commandant, The General
Service Schools, hasrecommended the inclusion of a ~achine-gun unit
in the Division; myofficehas more than once made this
recommendation; and I believe thatserious consideration should be
given this important subject.

I wish we could always remember that our antiaircraft artillery
isaimed at hostile aircraft, not at our own airplanes; that it is
designedto be the helpmate of the Air Corps; and that the more
effective it is,the more help it will render our own planes which
should be free totake advantage of their mobility, radius of
action, and speed in theirmost effective role--the offensive. The
relationship between the anti-aircraft artillery and the Air Corps
is closely analogous to that of

the harbor defenses and the Navy. We are now working in the
closestcooperation with the Air Corps, just as with the Navy, and
as eachyear goes by, and understanding of each. other's problems
improves,our relations become more closely harmonious.
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Spotting for Antiaircraft Artillery

By CAPT. LOUIS H. THOMPSON, C. A. C.

T HE writer has felt for a long time that some means of rapidly
andaccurately determining range or altitude deviations for
antiaircraftartillery fire is highly desirable, and during the past
year has deviseda spotling instrument for this purpose which proved
very satisfactory

in target practice.In using a flank spotter it has heretofore
been necessary for the

battery commander to estimate the average slant range from his
flank spotter to the target during a group of shots in order to
convert theobserved deviations in mils into yards. For a battery
commander witha great deal of experience this method gives fair
results, but for theNational Guard officer and others with only
limited opportunities for

firing it is not satisfactory. In getting data for analysis of
practicethe system must necessarily be more accurate and is
consequently morelaborious since the accurate determination of
slant range from theobserver for each shot involves quite a number
of steps, and the positionof the target for each shot or at
frequent intervals must be plotted.

Adjustment of fire from range deviations will ordinarily be
moreaccurate than from altitude deviations as determined from the
tele-meter. This is due to the large probable error of the
telemeter andalso to the fact that part of the altitude deviations
so determined maybe due to a deviation in vertical deflection. If
the altitude correctionis determined from a horizontal range
deviation, then both the altitudeand vertical deflection may be
corrected at the same time withnegligible error.

A device for reading range deviations directly in yards was
con-structed with very little trouble from one of the speed
computers nowin service. The observing grill was replaced with a
vertical grid withthe vertical wires spaced to the same scale as
the altitude scale of thespeed computer. There should be one
horizontal wire across the gridat the same height that the center
of grill normally occupies to establishthe line of sight of the
observer. If this vertical grid is set so that itis parallel to the
plane of fire (by setting azimuths from the batterywith the
instrument oriented) and the altitude scale is set for the
properaltitude of the target above the observer, range deviations
in yards can

410]
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be read when the observer's line of sight through the peep hole
on T-barand center of grid is on target. Changing the azimuth of
the gridevery 100 mils would be accurate enough, as it is apparent
that smallchanges in azimuth would have no appreciable effect,
especially when

F....1

the G-T-O angle {Gun-Target-Observer} is near ninety degrees. If
the spotter is at B" the assistant spotter may obtain the altitude
directlyfrom B" reader, who overhears it as called off by the B'
reader, or incase the telemeter is used it may he obtained direct
from the battery.
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Changes of less than 100 yards in altitude are hardly justified.
Thetheory involved will be apparent to anyone familiar with the
speedcomputer, as it is evident that the distance from the eye of
the observerto the center of the grid is always proportional to the
slant range fromthe observer, and therefore the range deviations
can be read directlyin yards.

A study of Figure 1 will !lhowthe reason for keeping the
gridparallel to the plane of fire. Assume a burst to be at BI' Now
if the

observer has his grid perpendicular to his line of sight the
deviationhe will report will be TB'I, which is obviously incorrect,
whereas ifthe grid is parallel to the plane of fire the deviation
reported will beTBb which is the correct deviation. The same error
will occur whenthe deviations are being read in mils and converted
into yards unlessit is corrected for. Now if we assume the burst to
be at B 2 the observerwill report zero deviation regardless of the
position of the grid, but the

true deviation is Tn' 2. The value of this error is equal to the
lateraldeviation in yards multiplied by the cotangent of the
G-T-Oangle. Thevalue of this angle is shown on the instrument as
the angle betweenthe vertical plane of the grid and the vertical
plane containing the lineof sight. In order to measure this angle a
small azimuth circle maybe fastened to the collar just above the
angle of approach dial withthe zero on this circle in the same
vertical plane as the zero on the

azimuth circle of the altitude staff. An azimuth circle
graduated incotangents should be pasted on the angle of approach
dial. A pointerpivoted around the collar slides over the azimuth
circle fastened tothe collar and points to the cotangent scale. If
the assistant spotterkeeps this pointer set with the reading edge
at the proper azimuth onthe azimuth circle the recorder may read
cotangents of the G-T-Oangle directly under the pointer on the
cotangent scale. If the gunis on the right of the observer we may
call a lateral deviation to theright plus and one to the left
minus. The cotangent will be plus fora G-T-Oangle less.than ninety
degrees and minus for an angle greaterthan ninety degrees. If we
now multiply the lateral deviation in yards(with proper sign) by
the cotangent of the G-T-Oangle (with propersign) and add this
value algebraically to the range deviation reportedwe will get the
correct range deviation. This may be made clear by astudy of Figure
1. The spotting recorder will record the value of thecotangent
opposite the de... iation he is then recording as often as thereis
an appreciable change in its value. No special effort need be
madeto synchronize this reading "litha particular shot number since
thevalue of the cotangent will he changing gradually and uniformly.
Itis not contemplated that this correction to range deviation
reported
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shall be made for adjustment purposes, since an adjustment will
usually

be made on the center of impact of a number of shots and the
prob-ability is that the error caused by rights will be neutralized
by the leftsso that the deviation of the center of impact as
reported will be ap-proximately correct. This refinement is hardly
justified even foranalysis of practice where the G-T-O angle is
anywhere near ninetydegrees, unless the construction of the
instrument is more accurate thanthe one made from the speed
computer, and would certainly not be

FIe:. 3

practicable in any case where the data obtained is to be used
for ad. justment purposes only.

With three or more of these instruments properly spaced,
spot-ting for all-round fire may be had. The speed of operation
islimited only by the time it takes the spotter to call off the
deviation.The instant the burst occurs he can see just what the
deviation is, and jf he is equipped with a headset can give his
reading directly to the
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The Army Correspondence Courses By MAJOR S. E. WOLFE, C. A.
C.

F ORthe purpose of discussion, I have divided this subject into
fiveparts:a. Purpose.b. Development.c. Present scope.d. Methods.e.
Results and possible application.

a. Purpose.-With the passage of the National Defense Act,
asamended in 1920, the War Department was handed a third
componentof the Army, the Organized Reserves. While the
constituents of thiscomponent had played a great part during the
World War, its peace

time functions had not yet been determined. The enormous expense
of active training was well known through the "experience of the
NationalGuard. It was soon realized that some activity was
necessary besidessimply obtaining an officer's consent to be
enrolled. The logicalsolution was the creation of the Army
Correspondence School.

One of the most frequent questions of the newly
commissionedreserve officer is, "Well, what do I do now?" The
correspondence

courses give an immediate answer to that question. They would
servea useful purpose if they did no more. But they are intended to
domore. They serve to provide officers of the civilian army with
anopportunity for systematic instruction which will fit them for
activeduty with the branch of service and in the grade in which
they are com-missioned. They also prepare them for promotion to the
higher grades.

b. Development.-It is believed that prior to the World War,very
little attention had been given to instruction by correspondence,by
the army, with the result that the War Department found itself
con-fronted with the problem old in application in civil
institutions butsomewhat of a stranger to the personnel now
assigned the task of fulfilling a rather comprehensive purpose.
Like many other tasksthe army is asked to perform, it had neither
the money wherewith toobtain the necessary equipment nor the time
to study the problemproperly before it had to he put into effect.
The natural result wasthat the first courses prepared were in many
cases not entirely suitedto the method of instruction aud did not
satisfactorily fulfill thepurpose to he accomplished.
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The judgment of the Scotchman that his first sample of corn on
the

cob was "na sa' bad," after eating cob and all, is very like
that of many Reserve officers who had sampled the Army
CorrespondenceCourses. Thousands had enrolled without knowing what
they weregetting into. The judgment of many of them was that "The
courseswere pretty good"-with reservations concerning the
repetition orcontinuance of their experience. However, with time
and experiencethe courses were improved. Again the state of
unpreparedness necessi-tated putting the school into operation by
various groups of officersfrom the various branches of the service.
Logically, they did not allfollow the same scope in their
preparation. This defect was remediedby the convening of a Board of
Officers at Washington, April 15, 1924,for the purpose of preparing
programs of instruction for all BranchCorrespondence Courses and
for a Command and General Staff Cor-respondence Course. The report
of this board, approved July 10, 1924,contains a detailed
description of each course and subcourse, showing

the subjects included and their arrangement, and indicates the
approxi-mate time to be allotted to each subcourse.

Prior to this time there were two tendencies that had been
manifestedin the preparation of the courses: first, the tendency to
believe thateverything from the most minute details of mechanical
contrivance tothe broadest principles of strategy should be
included; second, thetendency to believe that so little could be
done by correspondence thatinstruction given must of necessity be
little more than play and pretense.If there is one idea that had
never been entertained by the War Depart-ment, it is the idea that
soldiers and officers can be made by corre.spondence study alone.
The War Department does not intend that theCorrespondence Courses
shall teach a student officer all that he needsto know when in
active service; it does expect the courses to familiarizethe
student with the theory of his branch and to give him much
infor-mation that can be given without access to complicated
material andwithout practice in actual handling of men. It expects
the courses tomake much more rapid and effective the training given
at summercamps. They are intended to supplement, not to take the
place of out-door training and of personal instruction given by
conferences. Norare the correspondence courses intended to make
unnecessary the M-Dayinstruction contemplated by mobilization
plans. These plans providefor practically all reserve officers a
period of thirty days intensivetraining. The Correspondence Courses
are intended to help make thistraining more rapidly profitable.
They are intended to prepare forFederal Service.
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c. Present Scope.-The Army educational system provides,
forregular army officers, an extensive system of schools, grading
upwardthrough West Point, the Special Service Schools of the
branches, theCommand and Staff School at Fort Leavenworth, until it
reaches theheights and spacious outlook of the Army War College. In
addition,Regular Army officers are subjected to the 8nlightening
influences of the basic course as an absolute and unescapable
requirement at thestart of their professional life. Thereafter,
other troop-school coursesspur them on to greater knowledge.
Lectures and conferences are a

routine part of their Army service. Most important of all,
perhaps,they continually receive the educational benefits of
actually doing one job after another incident to the maintenance
and training of the threecomponents of the Army. If the National
Guard and Reserve couldreceive the same instruction as the Regular
Army, through the sameagencies and with the same persistence, the
problems of their trainingwould be merged with those of training
the Regular Army. Butsoldiering is not the main business in the
life of these two components.Substitutes and expedients must be
adopted to prepare them for theirmilitary jobs. Hence result the
fifteen-day periods of active servicein a camp or in a Regular Army
organization as a substitute for theyear in, year out, service of
the military professionals. Also occasional,or even fairly regular,
lectures and conferences at Reserve head-quarters as a substitute
for every day living in the atmosphere of military lecture,
conference and troop Bchool. As substitutes for

courses which Regular Army officerspursue, short special courses
forNational Guard and Reserves are given to a very few officers
atthe general and special service schools. The commissioned
officerin time of war must function efficiently regardless of his
prewarstatus. The correspondence courses must therefore fill in the
gaps sothat all may attain a status of proficiency when called into
activeservice, whether Regular, l\ational Guard, or Reserve. The
coursesare designed to parallel the Basic Course in troop school,
the CompanyOfficers' and Advanced Courses in the Special Service
Schools, and theCommand and General Staff Course at Fort
Leavenworth.

The following are the programs for instruction in the Coast
ArtilleryCourses of the Correspondence School:

SubcouTse No.

1.2.3.

Basic Officers' CourseSubject

Basic Gunnery (except antiaircraft)Basic A. A. Gunnery and
Position FindingWeapons and Materiel

Approx.

Hours

504050
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Subcourse Approx. No. Subject HOUTS

4. Fire CO'ltrol and Position Finding for Seacoast Artillery
405. Powders, Projectiles, Primers and Fnzes 206. Organization 187.
Military Law 208. Mobilization and .4.dministration 309. Military
Hygiene and First Aid 10

10. Map Reading and Sketching 30

Battery Officers' Course

1. The Battery Command 452. Orientation 353. Applied Gunnery
(except Antiaircraft) 50Sa. Applied Antiaircraft Gunnery 404.
Gasoline Engines and Motor Transport 385. Field Fortifications for
Artillery 256. Artillery Tactics: Seacoast Artillery in Seacoast
Defense 457. Artillery Tactics: Antiaircraft Artillery 45

Advanced Course

1. Combat Orders and the Solution of Map Problems ;52. The
Harbor Defense Command 452a. The Antiaircraft Command 453. Tactics
and Technique of Seacoast Artillery 45Sa. Tactics and Technique of
A. A. Artillery 454. The Associated Arms 30

Comm((Tla and General Staff Course

1. Tactics and Technique of the Separate Branches 902. Tactical
Principles and Decisions 803. Troop Leading, Command, Staff, and
Logistics 804. Tactical Principles and Decisions 805. Tactical
Principles and Decisions 706. Special Subjects 100

This last course covers the subjects that an officer requires
forpromotion to, and duty in, the grades of lieutenant colonel and
colonel

in the combatant arms. Officers of the Reserve and National
Guardand civilians who satisfactorily complete the Command and
GeneralStaff Course will he listed by the War Department for
special con-sideration in time of national emergency in connection
with commandand staff assignments or for special additional
preparation for :;uehassignment. The course covers 47 map problems
and requires approxi-mately 500 hours of study to complete.

d. Methods.-In general, correspondence courses are conductedby
Corps Area Correspondence Schools. The War Department hasinstalled
a special section in the Adjutant General's Officeto handle aU
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correspondence course work. However, the regulations provide
that theCorps Area Correspondence Schools shall be a part of the
Corps AreaHeadquarters but Corps Area Commanders may assign the
conduct of specific courses to any camp, post, or station under
their jurisdiction,which will then constitute branches of the Corps
Area CorrespondenceSchool. In each special service school there has
been organized a"Department of Correspondence Courses" which is
charged with thecontinuing mission of preparing and revising the
Branch Correspon-dence Courses, including the texts, exercises,
examinations, and

solutions. These courses as well as the one prepared by the
Com-mandant of the Command and General Staff School are finally
approvedby the office of the Adjutant General. Upon their approval
by theWar Department they, together with the texts therefor, are
reproducedor procured by the officeof the Adjutant General and are
distributed bythat officeto the Corps Area or Department
Commanders.

The instructors of the Corps Area Correspondence Schools are

usually the Regular Army officers on duty with Reserve and
NationalGuard Units, though the Corps Area Commander may detail
otherregular officers.

While the Correspondence Courses were originally inaugurated
tofill a need for the Organized Reserves, there was no objection to
includ-ing others. The regulations, subject to the limitations
noted herein,now provide the following as eligible for enrollment
in the BranchCourses:

(1) Personnel of the Officers' and Enlisted Reserve Corps.(2)
Personnel of the National Guard.(3) Qualified civilians, when
facilities therefore are adequate.(4) Regular Army officerson
detached duty of a nature such

as to preclude their receiving instruction through other
agencies.(5) Enlisted men in the Re?;UlarArmy who desire to
qualify

for commissions in the Officers' Reserve Corps.

The following are eligible for enrollment in the Command
andGeneral Staff Correspondence Courses:

(1) All officers who have satisfactorily completed theirBranch
Advanced Course.

(2) Officersof the Reserve Corps and of the National Guardwho
are on the General Staff Eligible List.

(3) In the discretion of the Corps Area Commander, officersof
the Reserve Corps and of the National Guard above the grade

of Major, and civilians who served during the World War as
com-missioned officers in the grade above that of Major.(4)
Officersof the Regular Army, on recommendation of the

Chief of Branch or Corps Area Commander.
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Candidates eligible for enrollment, desiring to take one of
thecourses, make application for enrollment on AGO form No. 145.
Thisapplication is suhmitted in duplicate, through military
channels. CorpsArea Commanders prescribe the approving authority
for such appli-cations. They vary from Division headquarters of
Reserve Units todesignated officials agreed upon hy the Corps Area
Commander andState officials in the case of National Guard
officers. In the event of disapproval by any of these agencies, the
application must be forwardedto Corps Area Headquarters for final
action.

The approving authority designates the instructor who will
conductthe course for the particular student. The approved
application issent to the instructor, who fills out form No. 147,
AGO (LessonAssignment Card) and, in duplicate, form No. 148, AGO
(ProgressCard), one copy for the use of the instructor and the
other for trans-mission to the School conducting the course.

The original of the application, together with the introduction
tothe suhcourse, Lesson Assignment Sheets Nos. I and 2, such texts
asare supplied gratuitously, and necessary franked envelopes are
sentto the student. Two lessons are supplied so that the student
has onelesson on hand at all times while the other is in the hands
of theinstructor for correction. In some cases I found it necessary
to sendas many as four lessons at once because I found the student
wouldwork two or three lessons apparently in one evening and mail
all of them at once. I endeavored to keep them well supplied and
except in

a very few cases this was not very difficult. There is no
limitationon how fast a student may work. A minimum of two hours a
week isrecommended but enrollment will be continued unless a
student failsto complete at least one lesson in a quarter, except
the period of summercamps, July to September, or approximately 39
hours of work duringthe full instructor year. In any case Corps
Area Commanders notifythe students prior to the cancellation of
their enrollment. Having been

dropped for not completing the prescribed amount of work does
notprevent a student from being enrolled again npon
application.Upon the completion of all the lessons of a subcourse,
an examina-

tion is given covering the course. Each question is given a
relativevalue based upon a total of 100 per cent. Provision is made
todecrease this value on the final examination in case lesson
assignmentsheets may have been given a certain weight, previously
made knownto the student, during the course. The total value for
the course must

total 100 per cent. The examination shows clearly the aids wmch
thestudent is authorized to use in preparing his paper. He is
required tosubmit a certificate with his paper to the effect that
he has received no
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unauthorized assistance of any kind. The examinations are rated
byexaminers usually selected from amongst the instructors on duty
withthe school, but the instructor conducting the course is usually
notdesignated to correct the papers of his own students.
Seventy-fiveper cent is the passing grade for each subcourse. In
case of a ratingless the.n 75%, two other examiners are designated
to rate the paper.The final rating is the average of the three. In
case of failure in asubcourse the student is required to repeat the
subcourse or such partsof it as the instructor may deem advisable.
He is then granted a re-

examination. Upon successfully completing a subcourse the
studentis furnished a certificate of "Satisfactory Completion of
the Subcourse,"and automatically enrolled in the next subcourse.
Upon completionof all the subcourses in a course, if his rating for
all the subcourses is75% or better he is given a certificate of
satisfactory completion forthe whole course. In each case of
satisfactory completion of a courseor suhcourse he passes on to the
next higher course unless he has heenpreviously exempted from
taking that course or suhcourse or in casethe time remaining in the
school year is insufficient to complete thecourse or subcourse.

The student's work as recorded on form No. 148, AGO
(ProgressCard), is given due credit by examining boards in granting
exemptionsfrom professional examination, in accordance with
paragraph 6g(2), AR 140.21.

e. Results and Possible Application.-Dn January 1, 1928, ap'

proximately 34,000 Reserve officers were taking
CorrespondenceCourses. Approximately 6000 National Guard officers
and enlistedmen were taking these courses. On the same date there
were approxi-mately 4300 CAC reserve officers, of whom
approximately 2200 weretaking these courses.

The following plate shows the activity in Correspondence
Coursesfor the years following their revision according to the
various branches:

Branch

AGDAS

Cav.Chap.CWS

C A eEngr.FA

Percentage enroUed (ReseTtle Officers only)

1924 1925 192635.33 33.67 30.7314.00 15.72 14.0320.65 23.13
20.4714.32 20.73 13.6035.39 45.60 42.67

21.02 28.23 27.022I.14 22.72 20.5514.24 19.57 21.16

Percentage of those enrolled completing subcourses

1925 19269.9 13.96.4 20.37.3 20.36.5 13.0

11.3 31.2

4.0 15.97.5 21.55.0 20.4
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F. D. 35.51 33.45 27.54 11.2 23.5In. 15.00 17.75 16.87 7.7
18.5

JAG 33.42 31.35 29.00 8.5 28.4Med. 16.89 13.90 13.15 6.9 19.6M.
I. 49.06 52.89 37.35 4.7 28.7Ord. 11.63 16.12 14.40 3.5 21.8QMC
16.72 20.00 19.53 6.1 22.4SC 24.22 20.76 19.32 7.4 19.7MP 1.22 4.05
5.65 13.3 0CG S 7.2 19.0

In addition to the instruction given the National Guard and
ReserveOfficers,it is believed that the use of Correspondence
Course methods,including possibly the use of several specially
prepared subcourses,will serve both to standardize the instruction
in Officers'Troop Schoolsand to minimize the amount of time
required by the instructors and thestudents in connection with
these schools. In this case the courseswould be prepared with a
special view to adapting them to the require-

ments of group instruction.In this connection the use of a
special course in Probability of Fireand Fire Adjustment, as an
annual refresher course for all officers,would probably be found
advantageous. In view of the probable limitedopportunities in the
future for field and battery officers to serve withtroops, and in
view of the various kinds of materiel manned by theCoast Artillery
Corps, it is believed that the use of certain of the sub.courses of
the Battery Officers' and of the Advanced Courses wouldserve to
afford to many field and battery officers an opportunity tobroaden
their professional knowledge, especially of these types of
artillery with which they may not have had a recent opportunity
toserve. In the preparation of many of these suhcourses special
efforthas been made to adapt them to the requirements of
instruction of officersof the Regular Army.

CONCLUSIONEven though not universally accepted by the personnel
for which

it was created, it is believed that the number of officers and
enlistedmen availing themselves of the benefits to be derived
thereform, showsthey are fulfilling, as far as practicable and
within the money allowancegranted by Congress, the need for which
the courses were established.The military game is essentially team
play demanding perfection in

the gregarious arts more than the attainments of the personal
typeacquired by the golfer or language student. Individual study of
anArmy Correspondence Course as a means of military instruction
hearsmuch the same relatiou to effective military training as study
of Work
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or Whitehead bears to the playing of a good game of bridge. In
time,play and practice alone, without a word from the masters, will
makea good bridge player; perfect book knowledge of the best
treatises,without practice with others at the bridge table, will
merely develop asocial pest. But a judicious combination of
treatise reading with realplay will with marvelous speed make a
bridge player out of the mostunlightened person. The Army
Correspondence courses are in thesame way of most value when taken
in conjunction with or as prepara-tion for unit and active duty
training.

REFERENCES:

Regulations for Army Correspondence Course, WD 1923, and
change;.The Army Correspondence Courses, Instructions for Authors,
1924-Army Correspondence Courses, Klein.Circular No. 53, W. D.
1926.Quarterly Report., Army Correspondence Counes.Announcement of
Arm:y Correspondence Courses, 1926-1927.Methods of Traiuiug,
Ch.pter IV, Co.. t Artillery School, 1925-1926.

It mcry be laid down as a principle, that theline of operatiom
should not be abandoned; but it is one of the most skillful
maneuvers in war,to know how to change it, when.
circumstancesauthorize or render this nece55ary. An army
whichchanges skillfully its line of operation deceivesthe enemy.
who becomes ignorant where to look for its rear. or upon what weak
points it is assail-able.-Napoeon's Maxims of War.

-MAXIM XX

~

I!I

IIi!~
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The World's Situation in Coal and Iron By 1ST LIEUT.WILUAM J.
MCCARTHY, C .A. C.

T HE study of the world's situation on coal and iron is worthy
of our utmost attention, as the entire progress of the human race
andmodem civilization is dependent on these two.minerals. If man
had

not learned the use of coal and how to get pure Kon from the
ore, wewould still be dependent on pack burros and galleys for
transportationon land and sea. The invention of the steam engine by
James Watt in1769 has revolutionized human industry and caused
civilization toadvance in leaps and bounds. We little realize how
dependent we areon coal and iron until we stop to consider what the
effect would be if the source of supply was suddenly cut off. In
such an event, the entire

industrial life of the nation would stagnate, millions of people
wouldhe thrown out of work, the rich would become poor and the
poormore destitute.

COAL

Let us consider the world with respect to the supply of coal.
Ifthe store of coal was confined to one nation, perhaps the history
of theworld would be different. However, the coal deposits are
scatteredthronghout the world and it is due to this fact that we
are continuallyhearing of trade alliances, ecouomic treaties, and
so forth.

Coal has been called the suu of the industrial world-it being
tothe industrial world what the sun is to the natural world---tbe
greatsource of light and heat with their attendant beuefits. Coal
is theprincipal generator of steam. It is also used in the
manufacture of iron. Hence it may be said that the three most
powerful physical

agents of human progress, i. e., coal, iron, and steam have
their sourceand basis in the coal mine.

Dr. Bergius, a German chemist, is said to have achieved the
in-dustrial chemists' dream, namely the liquefaction of coaL This
isaccomplished by subjecting coal to the influence of hydrogen
underheat and pressure, saturating the hydrocarbons in the coal,
convertingthem and, it is claimed, a portion of the fixed carhon
into liquid coal.

At present this process has not proceeded farther than the
laboratorystage, hut should it prove a commercial possibility, the
results on in-dustry can but he conjectured. In such an event the
present enormouspiles of coal dust common to all coal mines and
representing waste

[436]
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would begin to take on a decided commercial value. One mine
alonein the Pennsylvania field is said to have a pile of 2,000,000
tons.

The rather broad division of coal into anthracite, bituminous
coal,semi-bituminous or lignite, and brown coals has, in recent
years, provedinsufficient for commercial needs and this division
was felt to be 80inadequate that the International Geological
Congress held in Torontoin 1913 adopted a scheme of classification
whereby coal was gradedinto four main classes and three
sub-classes, letters being used insteadof names. It also made an
esti:rr:ateof the coal resources of the world

in which they took as a minimum thickness of seams to depths of
4000feet from the surface as one foot and for depths from 4000 feet
to 6000feet as two feet. It is considered that working coal at
depths greaterthan 5000 feet makes the cost of production so high
that the coal cannot be got to the surface economically. In fact,
the British RoyalCommission on Coal Supplies in 1905 set the lowest
level that coalcould be produced advantageously at 4000 feet. So
far as I have been

able to learn, this level has not been exceeded, but has led to
numerousmethods of mining by which a greater percentage of coal can
beextracted from a given area. The average extraction, however,
rarelyexceeds 45 per cent although some of the mines-notably the
WalkerColliery on the Tyne--was extracting about 54 per cent in
1795.

As a result of this survey it was discovered that the American
Con-tinent had in available resources, 5,105,528 in millions of
metric tons.

Of this enormous figure there is in North America
5,073,431,000,000tons and in South America 32,097,000,000 tons.

Individually the United States leads all nations, her coal
resourcesbeing far in excess of the total similar resources of the
Entire BritishEmpire. Such being the case, let us consider for a
moment hercoal regions.

There are four great carboniferous coal fields in the United
States.

The first and by far the greatest is called the Appalachian or
Alleghanyregion. This vast field extending in a northeast and
southwest directionis 875 miles long and varies in width from 30 to
180 miles. It passesthrough seven states, beginning in western
Pennsylvania, embraces theeastern part of Ohio, touches the western
corner of Maryland, coversnearly all of West Virginia and the
eastern part of Kentucky, crossesthe state of Tennessee, and ends
in central Alabama. Oddly enough,

the greatest anthracite region in the world located in
northeasternPennsylvania is a detached island-like field on the
borders of thisgreat coal region.
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The second coal field occupies the central part of the state of
Michigan. The field, while covering a large area, contains a poor
gradeof coal running in narrow seams.

The third coal field is a very extensive field covering
two-thirds of the state of Illinois, the western part of Indiana
and the western partof Kentucky. The best coal in this area comes
from Indiana which,while not equal in quality to Pennsylvania coal,
is a very good gradeand can be produced cheaply.

The fourth coal field is equally as large and comprises the
south-western part of the state of Iowa along the Des Moines River.
It

spreads southward taking in northern Missouri and the eastern
part of Kansas. It touches southeastern Nebraska, passes through
Oklahoma,western Arkansas and ends in northwestern Texas.

The Pacific states and Alaska have numerous deposits of
sub-bituminous coal and lignite. The principal fields in Alaska
arelocated along the Bering River and the Mantanuska area, the
latterbeing near the government l"ailroad. While coal, both
anthracite and

sub-bituminous, is plentiful in Alaska, very little has been
produceddue to the fact that the coal fields of the territory were
closed from 1906to 1913. The production from the date of their
re-opening to 1925was about 670,000 tons.

Based on the International Geological Congress estimates the
coalresources of the world by continents are as follows in millions
of metric tons.

Anthracite, Sub-bituminous

Continent including dry Bituminous coals, lignites Total

steam coals coal or brown coals

Europe 54,346 693,162 36,682 784,190 Asia 407,637 760,098
111,851 1,279,586 Africa 11,662 45,123 1,054 57,839 America 22,542
2,271,080 2,811,906 5,105,528 Vceania 659 133,481 36,270
170,410

Total 496,846 3,902,944 2,997,763 7,397,553

Mining experts are of the opinion that it is doubtful if it will
be feasible to produce coal on a connnercial basis at a greater
depththan 5000 feet. Hence, it follows that the coal supply is not
so muchdependent on the exhaustion of the world's ultimate
resources but onhow long it will be possible to produce the better
grades of coalcheaply. Europe is rapidly exhausting its readily
available supply of coal and if this present rate of consumption is
contined her fields willbe entirely depleted long before Asia or
America.
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The United States produces about 5,000,000 long tons anuuallyand
at this rate of production has a coal supply that will last 2000
years.

Great Britain has resources to last about 600 years or 450 years
if the 4000 foot depth level is maintained.

Germany, at her pre-war rate of production, had on hand a
supplysufficient for 1000 years. However, the ceding of part of her
Silesiancoal field to Poland in 1922 and the loss of the Lorraine
and the Saarfields to France in 1919 has greatly reduced this
reserve and a fairestimate of the length of time it would last
would he ahout from600 to 750 years.

Belgium has on hand a sufficientsupply for about 500 years.

France trails the other countries with a supply which will
lastahout 400 years.

China, by her own rate of production, has a sufficient reserve
for2000 years. However, these resources would he exhausted in 70
yearsat the present rate of coal production in the United
States.

Japan and Russia each have resources estimated to last
between1800 and 1900 years.

The world's ultimate supply, based on the United States rate of
production will last for 3400 years. However, it is believed that
atour rate of production, coal can only be produced advantageously
for1500 years. Nevertheless, with the increased use of oil as fuel,
theindications are that the visible supply of coal will last much
longer.

The coal derivitives or coal tar products are secured from
thebituminous coals which comprise about half the world resources
of coal. Some of the most important of these derivitives are
benzine,toluene, dyes, phenol, paraffin, sulphate of ammonia, tar,
pitch andcrude oil, and some medicines.

IRON

The situation in regard to iron is one that is of vital
importanceto all nations in this mechanical age. Modern ordnance
would beunknown if iron had not been discovered.

The exact date of the discovery of iron is buried in the dust of
centuries. The Bible speaks of Tubal-Cain as an "articller in
ironand brass" at some time about 4000 B. C. Iron was not
discovereduntil long after copper and gold were in general use.
This is due tothe fact that iron never occurs "native". The Chinese
made use of iron several centuries before the Christian era, bnt
the Assyriaus arecredited with being the first people to use the
metal on an exten-sive scale.
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The United States is the world's leading producer of iron
ore,

producing about 33 per cent of the annual output. The next
singlelarge producer is the Lorraine field in France, producing
about 25per cent. The remainder of the output is scattered
throughoutthe world.

Iron deposits are distributed throughout the United States.
Thelargest of these is the Lake Superior district, including the
famousMessaba Range, which produces about 85 per cent of the
nation's totalproduction. This district comprises the states of
Michigan, Minnesota,and Wisconsin and .was discovered on September
19, 1844, by WilliamA. Burt, a United States Surveyor, at a point
near what is nowNegaunee, Michigan. Mr. Burt, who was surveying the
copper field,noticed that the needle of his solar compass became
unreliable and inlooking for the magnetic source of the needle
disturbance discoverediron ore just beneath the surface of the
earth. Beyond noting in his fieldbook that there was an iron
deposit close at hand which would causevariations in the needle,
neither Mr. Burt nor any of his party realizedthat the greatest
iron ore field in the world had been discovered.

The latest statistics show the following amounts of iron ore
arepresent in the world:

Iron Ore {Unmined} in Millions of TonsAmerica 9,855France
4,369

Great Britain m 2,254Sweden 1,543Germany 1,374Russia .
1,032Spain n 610Norway 367Anstria Hungary 284Luxemburg 270Asia n_n.
260Africa . 225Australia 136Greece 100

Total World 23,000

. Let us for a moment look on the capacity of the leading
nations toproduce pig iron. The world is estimated as being able to
produce

108,050,000 tons of pig iron, of which about one-half is
credited tothe United States. This is four times the capacity of
Great Britainand three times that of Germany. The following is a
capitulation of the capacity of the leading nations to produce pig
iron:
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Nation Capacity (Gross Tons)United States 49,000,000

Canada 1,300,000Mexico 300,000

Total North America 50,600,000Great Britain 12,000,000Germany
15,000,000France 11,000,000Belgium 3,500,000Luxemburg
2,800,000Holland 150,000

Russia 3,500,000Poland _ n 1,200,000Rumania n 350,000Austria -'-
600,000Hungary 400,000

Czechoslovakia n 1,300,000Italy 600,000Spain n 600,000Sweden n
1,000,000Europe (Total) n 54,000,000Japan , 1,200,000China
950,000India 800,000Australia 500,000

Total World ___________ , 108,050,000 GroBS Tons

Just what does this somewhat dry recital of figures mean to us
ina military sense. In order to present its meaning more clearly it
isnecessary to return to the Peace Conference at Versailles and
glanceover the handiwork of its memhers.

Responsive to national aspirations, the delegates redrew the map
of Europe and presented the world with six new nations and added
onethousand miles of frontier to he patrolled and protected. Most
of this

protection took the form of high tariffs helllnd which each
nationimbued with a sense of commercial patriotism sought to work
out its.economic salvation in grand isolation from its neighbors.
Thesenations patterned their tariff law!! after the United States
hut soon.discoveredthat to make the isolation idea workable, a
nation must havewithin its own horders or in its dependencies all
the essential rawmaterials of human progress. Unfortunately no
nation of ContinentalEurope possessed these resources. The result
was industrial stagnation.and strangulation from competition for
world markets.

Mr. Hugo Stinnes, the German steel magnate, was one of the
firstto realize the situation and was largely instrumental in
forming the
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Continental Steel Cartel composed of Belgium, French, and
Germaniron masters. This combine was formed from grim necessity and
notfrom any promptings of brotherly love. The situation resolved
itself into the following factors:

1. The industrial heart of Europe lies in the area occupied
byEastern France, Western Germany, Belgium, and Luxemburg.

2. In this area are located the mines that produce
twenty-fiveper cent of the world's iron ore and about as much coal
as the BritishIsles. Here too are the great blast furnaces and
rolling mills.

3. Yet, due to national boundaries, these mills, mines, and
furnaceswere not producing efficiently. Prior to the war, France
depended onGermany for coal and coke, Germany depended on France
for ironore, Belgium and Luxemburg depended on both these nations
for partof their raw supplies. France was in a had way after she
acquiredthe mines of Alsace-Lorraine in that she was more dependent
thanever on Germany for coke and coal.

The net result of the situation was an acute depression in
thesteel industry.

Then came the Cartel which parcelled the world's market to
themembers according to their capacity to supply the demand. This
wasso successful in 1926 that Germany ranks second in the
production of the world's pig iron. This led to other combines in
the Europeanindustrial field.

I have tried to show that the United States has been kindly
dealt

with by Providence in the way of resources of coal and iron and
byvirture of this fact can dominate the world. I have also shown
that thenations of Europe do not intend to leave us in control
without astruggle. The question is, will we accept the
challenge?

M ..J\X IM LV

A general should never put his urmy into can.tonments when he
has the means of coUectingsupplies of forage and provisions, and of
thus providing for the wants of the soldier in the
field.-Napoleon's Maxims of War.
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T HE British Army is confronted by much the same prospect of
stagnation in promotion that is attracting so much attention in
ourown Army. At such a time it is probable that the British
system,which allows a certain amount of promotion by selection,
possessessome advantages. Where promotion is slow, an officerwill
be calledupon, while passing through any grade, to perform a number
of dutiesof widely differing character, and it will therefore be
possible to deter-mine with some fair degree of accuracy the
outstanding officers of all-round ability in the grade. With
accelerated promotion, however,the difficulty of comparison of
capacities of officers increases with the

degree of acceleration and it is probable that promotion by
selectionwould not operate altogether satisfactorily at such a
time.

That there is some objection to promotion by selection in the
BritishArmy is indicated by a letter, recently published in The
Times, in whichthe author pleads for a return to the system of
promotion by seniority.In this connection, The Army, Navy and Air
Force Gazette makeseditorial comment advocating for the near future
an increase in the

number of promotions by selection. The following historical
develop-ment of promotion in the British Army, together with the
editorialo;.>inion,is extracted from the Army, Navy and Air
Force Gazette.

In the early days of the standing army there was no great
com-plication in the selection of officers. There were no
qualifyingexaminations and the powers of nomination were held in
the mainby the great nobles, who were given Royal permission to
raiseregiments for the King's service. The profession of arms had
inthose days little of permanence. Officersmight serve through
onewar, and then, when peace came be cast out into a world
whichgave little welcome to unemployed warners. Merit was
recognizedas merit always will be recognized, and the great men
came to thetop. Success is one of the indications of greatness, and
it may beargued that there have never been "mute, inglorious
Miltons." Asthe Army advanced into history the system of purchase
came intoauthorized existence, and in days of peace officers with
ampleprivate means could, if not deficient in elementary
inteIligence,make rapid progress to field rank. In war the
systemwas temperedby the right of an officerto succeed the next
senior, if that senior

14931
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were killed in action. It was an unreasonable system but,
like

many things which are unreasonable, it worked. The best menstill
came to the front, even though others remained subalternsuntil old
age. There was a case of a Brevet Lieutenant-Colonel inthe 55th
Regiment who had acquired merit in the field, and wascommanding his
regiment in China in face of the enemy. He wassuperseded by a young
Captain from England who had the neces.sarv funds. And there were
other similar cases.

'The purchase system vanished and was superseded by promo-tion
by seniority, which has remained the general principle untilthese
present times. With a proper age limit for retirement thesystem has
worked well. It has reduced the risk of advancementby favour, and
it has given to each officer a reasonable chance of rising in his
profession. There were, and are, many loopholes bywhich the more
clever and more efficientmay accelerate their prog.ress, and there
is, moreover, a definite system by which meritreceives special
recognition. In the Royal Air Force it is assumedthat all promotion
is ruled by merit though an examination of the

promotion lists would make it appear that seniority and merit
are joined in an odd alliance.In accordance with the newer method
of selection, the tradi.

tional regimental system has been affected in some degree. In
theCavalry of the Line, according to a writer in The Times, 18.5
percent. of the vacancies in the commands of battalions in the
lastfour years have been filled by the appointment of officersof
otherunits. In the Infantry of the Line the percentage of such
appoint-ments is 22. Of those commanding infantry battalions 41
areStaff College graduates and 85 are not. At the present time
theprevailing method of promotion is satisfactory, as there is
still alarge number of officers with war experience and with
provedqualifications. As the days pass this number declines
rapidly, andif peace is to continue there will be a stay in
promotion similar tothat which followed the Napoleonic Wars. There
is a difficulty infinding a sufficient number of suitable
candidates for commissionsand the consequent increase in the number
of promotions from the

ranks is raising the average age of the subaltern class. Thus
inthe not distant future it will be necessary-if the Army is to
retainits efficiency--to increase greatly the number of promotions
byselection. With that increase there should also be an increase
inthe pensions available for the lower commissioned ranks or
thereshould be a careful system of "axing" with appropriate
compen-sation. The belief that progress is slow in the Army is a
principalcause of the present lack of candidates for commissions.
TheArmy today is efficient and its officers are well educated. It
willmaintain that efficiency if there is at all times a proper
recogni-tion of merit.
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Coat of Arms of the Harbor Defenses of Galveston

Shield: Gules, a ship under sail, in chief a mullet, both
argent.Crest: On a wreath of the colors a cotton boll proper.The
State of Texas is shown by the lone star, the shipping from the
port

of Galveston by the ship and by the crest, cotton being the
principal productof the port.

Record of Correspondence Courses Completed

The following tabulation of accomplishments in the Army
CorrespondenceSchools, 1927-1928has been announced:

ACCOMPLISHMENTS OF THE COAST ARTILLERY SECTION,

ARMY CORRESPONDENCE SCHOOL,

ARRANGEDBY CORPS AREAS

1 2 3 4 5CA . Re.seTDe officer SUbCOUTSe& Total hours
3-;.-2

Corps AretU """8th (June JO, 1928) completed credit %9th (I) 526
681 13,294 129.55th (2) 221 129 2,742 58.2I.t (3) 517 298 5,997
57.67th (4) 453 194 4,395 42.84th (5) 612 251 4,936 42.63xd (6) 660
246 5,975 37.32nd (7) 562 194 4,460 34.56th (8) 395 l l O 2,200
27.8 8th (9) 119 27 636 22.7

Tam pa A -N C lu b H os t

Ta m p a (Special) . - M aj . G en . A n dr e w H e ro , J r . ,
C h ie f o f C o a s t A r t il l er y ,U . S . A . , a nd B r ig .
Ge n . G . S . S i m on d s, A s s is t an t C h i ef o f S t a ff
, W a r P l an sD iv is io n o f t he War D ep ar tm en t G en er a
l S ta f f a r r iv ed f ro m Was hi ng to n O ct ob2 1, an d w er
e s pe ak er s a t t h~ ' A rm y a nd N av y C lu b d in ne r a t t
he T am pa T er raH ot el . T he d in ne r w as s er ve d i n t he
c l ub r oo ms a ft er a re ce pt io n i n th e c lu bl i br a ry .
M a j. P. G . M u rp h y, p r es i de n t o f t he c l u b a c t ed
a s t o as t ma s te r .

G e l l. H e r o d e l iv e r ed a b r i ef a d d re s s o n t h
e o r g an i z at i on o f t he C o a st A r t il l e ry ;its e qu
ip me nt , d ut ie s a nd m et ho ds . H e d es cr ib ed i n d et
ai l t he f un ct io ns o f t her a i lw a y a r t il l e ry a n d
t h e r e c e nt d e v el o p me n tin a n t i a i r c r a f t
guns. H e t ol d o f t he

a dv an ce s m ad e in t h e p as t t h re e y e ar s b y a n ti
a ir cr a ft b a tt e ri e s v . it h r ec e nt l y d e v e l o p e
d guns a nd t ha t t he y c ou ld n ow f i r e t h r ee t i m e s a
sf a s t a nd a ve ra ge t wi ce

t he p er ce nt ag e o f hits. H e d ec la re d t he p ri ma ry
f un ct io n o f t he C oa st A rt i l le ry 1mB t o p r ov i de c
o mp le t e p r ot ec t io n f o r th e s h or e l i ne o f t he c
o u nt ry s o t ha t s hi pso f th e N av y a nd t he a ir p l an
es o f t heArmy a nd N av y c ou ld b e r e le as ed f or a t t ac
k.away f ro m o ur s ho re s .

[49S1
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Gen. Simonds spoke of the duties of the War Plans Division of
the General

Staff in preparing for future defense and told of the great
reliance placed on theNational Guard and Reserve Officers. He was
enthusiastic in his reports of thedeep patriotism found
everywhereamong the men interested in national defense.Gen. Simonds
recalled the day of 1918 before Amiens when he was Chief of Staff
of the Second Corps and Gen. Blanding was in command of one of
thebrigades of the Corps. He said that they had not seen each other
since thattime, but that he was especiallyglad to come to Tampa and
have the opportunityto testify before Gen. Blanding's fellow
citizens to bis fine attributes as asoldier and to the feeling in
the Corps that he was always to be depended upon.

Maj. E. W. Niles, assistant to Gen. Hero, emphasized the
reliance of theRegular Army on the citizen components.

A message from Congressman Drane was read. Maj. Gen. A. H.
Blandingreplied to the addresses by the visitors from the War
Department. In addition tothe guests, there were present Maj. Gen.
Blanding, Col. J. W. Morris, Jr., CoI.H. W. Hesterly, Capt. O. N.
Bie, C. D. Brorein, Vice-President of the TampaBoard of Trade; Maj.
J. C. Williams, Maj. T. B. Fersburg, Maj. P. G. Murphy,Capt. J. A.
Waterman, Capt. S. M. Regar, Lt. C. R. Norris, Lt. F. R. Grem,
Lt.E. M. Fabian and Lt. J. Lyles.-Army and Navy Journal, October
27,1928.

Antiaircraft "Robots",

During the war and again and again since the war we have had
proof thatfor whatever devilish instrument of destruction science
can devise science canalso invent a counterforce which tends to
nullify the effectivenessof the firstweapon. It was not long after
the appearance of airplanes, tanks and poison gasthat antidotes
were being developedwhich in a large measure rendered them no

more dangerous than the weaponsof war which had preceded
them.One of the forecasts for the next war nevertheless remains a
frightfulprophecy, picturing fleets of airplanes bombarding
defenseless cities with poisongas. How can science counteract the
effect of the past year's development inaviation? There is a hint
of one way in which this may he done in the reportof the invention
of a new "robot" gun, which computes and holds its own rangethrough
sound wavesemanating from an airplane target.

We can imagine the developmentof such a gun until it afforded an
almostperfect defense against airplane attacks. A city n'tight be
surrounded by a ring

of antiaircraft weaponswhich would open fire with the approach
of enemy planes,not only with their range determined by the sound
waves from the attackingfleet but automatically fired by these
waves. A protective barrage could be laiddown-or perhaps we should
say up-which would make it almost impossible fora plane to come
near enough its target to drop its bombswith success.

H all this seems fantastic, it does, however, prove the futility
of trying toforetell how the next war will he fought. We have and
can have no idea of whatweapons or what antidotes for these weapons
military science may develop. And

one thing further it would seem to indicate. As war becomes more
and morecomplicated. necessitating such highly intricate machines
for its weapons, itbecomes more and more expensive. Its
economictoll for victors and vanquishedalike becomesthat much
heavier.
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So in a sense the development of these engines of destruction
and their'llefensiveantidotes is all to the good. We may eventually
come to a realizationthat no nation in this modernage can affordto
go to war.-New York Evening Post.

Is War Popular?

There was a magazine article published some time ago entitled
"GentlemenPrefer Wars."

I never read the article, hut I like the title.Curiously enough
men have grown eloquent depicting the horror of war,

blood, confusionand waste. The play, What Price Glory, is in
point.But somehowor other war is always popular. In spite of all
its drawbacks

people go into it enthusiastically.One latent reason, perhaps,
is an economic one. They know they will be

.clothed,fed and taken care of when they are in the army.
Nothing so frightensthe ordinary man as the prospect of losing his
job. He doesn't lose his job inthe army if he behaveshimself. As
far as danger and death are concerned theyare not very important in
the minds of most ml"ncomparedwith economicsecurity.

Another thing you find in war, in spite of all its alleged
tyranny, is ideal-democracy. Plutocrat and laborer fight side by
side, share the same tent, andeat the same chow.

As far as death is concerned most men think less of it than we
suppose. Itis likely to come to anyone in pl"aceand in war.

The soldier's health is looked after, their living is secure,
and there isadventure aplenty.

When peace comes,trouble comes.There is no unemploymentin any
country during a war. After the war, in

peace, there were two millions unemployedin Great Britain and
nearly six mil-lion in the United States.

The Comptroller of the Currency said that deflation in the
United States of America had cost industry more than the war did.
In 1921trade was at its lowestfor twenty years.

What's the trouble?In war you have four things which peace has
been unable to attain.First, organization,completeand
perfect.Second,a unifyin
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