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186 COAST ARTILLERY FIRE INSTRUCTION.

details of instruction being constantly reviewed. While it may
now appear that there is not much accurate information in the
service with respect to artillery target practice it will be found
h officer of experience has absorbed, learned or discovered
somethingland when all these results of experience shall be col-
lected and tabulated it is impossible to say what light may
emanate from them. In order to work together we must under-
stand one another: this condition requires that we talk with one
another. To bring about free communication of ideas and a
condition of systematic work is the object of the following dis-
cussion. Ebriror.

ForT MONROE, VIRGINIA,
August 10, 1893.

With the approval of the Committee of General Direction and Publication it
is proposed to draw out and, as far as possible, to collect into one number of
the Fowrnal practical ideas, methods, and information with respect to Coast
Artillery Practice. By collecting and printing in a single volume the best
suggestions and practices now in vogue it is hoped to create additional inter-
est in the subject, to place much scattered information before the reader in
shape suitable for use and referencejand to bring to each the benefit of the
experience of all.

The following synopsis indicates the scope and object of the proposed dis-
cussion.

A. The sclection and preparatory instruction of the Artillery soldier.
I. The elementary instruction of the recruit.
I1. The organization, cquipment, and instruction of the detachment, platoon
and battery, .
B. The fundamental fire-instruction of the Artillery personnel.
I Tk Figst PERIOD OF COAST-ARTILLERY FIRE INSTRUCTION.— Ballistic Firing.

~A. The dctermination and reduction of fundamental ballistic data.
a. Operations involved in obtamning these data and considerations
relating thereto. 4., Range tables. ¢, Methods of obtaining the
values of- all deviating causes affecting the trajectory, such as
jump, atmospheric conditions, drift, cte., and their correction in
practice. o, Probabilities, deviations, cte. e, Fire game. f
Where and how should this instruction be given?
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II. THE SECOND PERIOD OF COAST-ARTILLERY FIRE INSTRUCTION, — 7arget Firing.

A. Present conditions and methods and their improvement. «. The
present allowance of ammunition and the best means of using it.
6. The old guns and their vdlue as instruments of instruction. ¢,
Present auxiliary apparatussuch as plotting boards and observa-
tion instruments. 4. Auxiliary methods of checking results. ¢. .-
What is the best method of measuring lateral deviation of shots,”
by transit alone or by co-operation with station observers; the best
means of plotting shots, with respect to range of target or with
respect to range cofresponding to elevation givenf f. The value
of sub-caliber practice. g. Best methods of conducting target
practice. /4., Suitable ranges. 7. Range finding. ;. Kinds of
targets. 4. Moving targets.

B. Powder. a. Desirability and practicability of manipulating the
powder in any way at the beginning of a target season. 4. Prac-
tical use to be made of laboratory data with respect to moisture,
density, etc.

C. Conditions of loading. a. Importance of noting the density of
loading., 4. How can this be done, especially in the 15-inch S, B,
gun?

D. Records. a. What records should be kept? 4. How can they
be utilized with view to drawing from them the maximum amount
of instruction?

I1I. THE THIRD PERIOD OF COAST-ARTILLERY FIRE INSTRUCTION.— T actical Fi ing.

A. Considerations relative to the fire of the guns of a battery. a.
Fire discipline and control. 4. Concentration. ¢. Rate.

B. The fire relation of one battery to another.

C. 'The fire relation of a group of batteries to another group of bat-
teries.

(2.4,

The purpose of the discussion is to include questions relating to Artillery
fire instruction from the elementary instruction of the recruit to the duties
and responsibilities of the Artillery Commander. You are therefore requested
to contribute to this discussion and to devote your altention to the whole gen-
eral subject or to any particular part, division, or sub-division, as you may
feel disposed to do.

Trusting that you may enter into the spirit of the proposed discussion and -
give it attention in keeping with its importance,

I am, very respectfully,
your obedient servant,
(Signed) JounN W. RUCKMAN,

1st LiewU. S, Artillery, Editor.

W\/\l&-b(_tﬁj{

Coo 3 Sde. (3

v

e

1st Lieutenant £. 3. Weaver, R. Q. M., 2nd Artillery.—In accordance with
the request contained in the above circular of August 10, 1893, I venture to
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offer a few suggestions on the points put forward in the synopsis presented as
a guide for discussion.

Selection of the Artillery Soldier.

When the nature and scope of the duties to be performed by a coast artil-
leryman are considered, it will be readily granted that the selections should
be made from a special class of men. The mechanism of the carriages and
of the accessories made use of in the defense of modern coast forts is as
complicated and as difficult to manage as that of locomotives or other engines.
Our recruits should, therefore, possess a measure of intelligence and aptitude
that will always furnish material for gunners who shall know something prac-
tically of mechanics, electricity and the use of mathematical instruments
employed in gunnery. The duty of coast artillery has associated with it con-
siderable work in small boats in connection with placing targets, attending to
sub-marine mines, and in making water-surveys in front of batteries. For
this duty men enlisted along the shore would be of great service. In the
selection of the recruit we should therefore keep these desiderata in mind.
To be sure such men cannot be had for the wages now offered to artillery
soldiers, but we all hope, I presume, that the change that must sometime
come in the organization of the personnel of coast defense will give a rate of
pay to our artillerymen that will enable us to supply our needs from the labor
market of the country.

Elementary Instruction of the Recruit.

This should begin with a vigorous physical training which should aim to
develop the man to the full possibilities of his body. In no branch of the
service are there greater demands made upon human muscle; and if in action
the firing were continued for any length of time the endurance of the can-
noneers and ammunition servers would be severely tested.

Along with this physical training should proceed his artillery training.  All
recruits would be carried through the school of the soldier, the service of the
several coast defense guns and the standard exercises in mechanical mancu.
vers, small boat drill and cordage. These drills should be gone through with
a#sumably, both to train the recruits and to keep in training the older men.
It is not always the custom at coast artillery pusts to have small-boat drill.
This is thought to be a serious omission.

It would soon be possible to differentiate the man according to intelligence
and aptitude, into two classer, viz.: first classmen and second classmen. The
former should receive higher pay than the latter and would constitute the
material from which gunners would be appointed. First classmen should re-
ceive further instruction in practical mechanics, guunery and electricity.
After a certain specified course and examination they should receive certifi-
cates as Gunners and be exempt from further theoretical instruction, unless,
through some exhibition of ignorance, a gunner be required by his command-
g officer to go over a part or all of the gunner’s course.  Gunuers should
receive extra pay per month while they hold certificates,  Examination to
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enter the Gunner’s class should be made annually at Fort Monroe at the close
of the instruction season by a board of officers, all candidates being ordered
to Fort Monroe for the examination,

Non-commissioned officers would, as far as possible, be taken from the
Gunner class of men.

Organization of the Detachment, Platoon, and Batlery.—The gun detachment
of ten cannoneers should be the fundamental maneuvering unit for drill and
disciplinary purposes. On all occasions and under all circumstances the
1dentity of the detachments should be preserved. In forming the battery the
chief of each detachment should supervise, under the first sergeant, the
formation of his detachment, A battery in time of peace would consist of
eight detachments and have eighty privates, eight corporals, four sergeants,
two lieutenants and one captain. It would be adapted to the service of two
16-inch guns, four 1o-inch or 12-inch guns, eight 8-inch guns or 12-inch
mortars. In time of war the detachments could be doubled in size, and, if
necessary, in certain cases, the number of detachments could be increased.

FIRE INSTRUCTION,
Ballistic Firing.

The whole problem of the determination and reduction of fundamental
ballistic data will be solved for al/ practical purposes of firing when we shall
have a set of charts after Whistler’s method for each of our guns. Instruction
of a simple character in the deductions and applications of ballistic formulas
and the use of the charts would be given in the Gunner’s course, and also in-
struction in the use of ballistic instruments would be given in this course.

Target Firing.

Present Conditions and Methods.—The maxim which should govern in target
firing-is, that whatever is done should be, in so far as possible, an exemplifi-
cation of what we would have to do in action against hostile war ships, It
seems that we come wide of this mark. If we should be forced to prepare
for real action at the present time not one feature of our present system could
be put into operation. We should have to put aside plotting boards, observers
at A and C stations, etc., and come down to the primitive simplicity of the
gunner taking the best sight he could over the gun at a man-of-war ata
Juessed range moving at a guessed rate in a guessed direction. Mortars would
not be fired as now standing in the open and by direct sight on the target.
The transit instrument would disappear from the plane of fire also. The
barometer and anemometer would hardly be consulted by the gunner under
the circumstances. The degree of humidity of the atmosphere would also be
neglected by him. In short it is believed we are practicing methods which
would have to be neglected in some of their features if war were to come
suddenly upon us. Wae strain after certain refinements which are possible on
the proving ground and of service in determining range tables, but which
cannot be put in practice in the rush and excitement of combat.
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Artillery target firing should progress along the lines small-arm practice has.
We should not be content with fire at known ranges and at stationary targets,
but the firing should include practice at unknown ranges and moving targets
and with a time limit between shots.

The system as now followed is in some of its aspects unmilitary and sug-
gestive of lax discipline. The spectacle presented at artillery practice of men
lying over the slopes and lounging here and there waiting for the angles to
come in, or, perhaps, for the transit cross-hairs and the line of metal to get
into the same plane, is trying to one who realizes that this, of all drills, shoald
see the bonds tightly drawn, the men kept strictly in their positions at the
gun, and war conditions simulated as nearly as possible. Then, too, the great
number of assistants required to conduct the target practice of a battery,
making observations, signaling, and keeping the multifarious details of the
record required to be kept, could never be allowed in the war service of the
guns,

It ought to be possible to conduct target practice with no other outside
assistants than the observers and the plotting board officers, with, perhaps,
one enlisted man to assist each.

Present Allowance of Ammunition and the Best Means of using if. Sub-
caliber practice.-—Ten shots per gun per year is thought to be a fair allowance
with standard loading. With the new guns it is doubtful if a greater allow-
ance than .his would be authorized by congress under any circumstances
short of actual war, by reason of the enormous expense entailed by the firing
of such large charges of powder and ponderous projectiles. There is no
reason, however, why suitable syb-calibers should not be devised to be
mounted inside the bores of the larger guns, or alongside the larger gun, at-
tached toit. If this be done there would be no difficulty in getting all the
ammunition necessary for target practice, and, if the practice take place on
reduced targets at reduced ranges it is believed the instruction would have
great value in producing a high degree of gun-service efficiency and also
have a bearing on gunnery efficiency.

The sub-calibers should be so arranged as to make it possible tor the troops
to mount and dismount them. ‘This could be arranged as a regular drill
exercise and take its place among the mechanical maneuver excrcises,

The old guns and their wvalue as instruments of instruction.—We can do
everything with the present guns that we shall be able to do with the new
guns except those things which depend on gun-power and on gun service.,
The ranges of the new guns will be much longer for the same angles of de-
parture, the remaining energies at the same ranges will be greater with the
new than with the present guns, new drills will have to be prepared for the
service of the new pieces, but everything else will remain unchanged, in
principle at least. The entire ficld of gunnery remains unatfected.  Like
every abstract science it is adaptable to any material and the same principles
always apply. The principles governing the firing at stationary and moving
targets arc largely independent of the gun, and it is within the limits of thesc
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gunnery principles that artillery lives, moves and has its being. As long as
we have something that will throw a projectile we can work to determine the
most eflicient way of doing it. Emerson says there is a best way of doing
everything—even te~beil an egg. We may derive much instruction in the
use of our present guns.

The present auxiliary apparatus, suck as plotting, plotting boards, and observa-
tion instruments.—This at most posts, at present, consists of azimuth circles
at the extremities of a base line and a plotting board near the guns to which
the angles read at the observing stations are transmitted. The chief defect
in this system is, the delay attending the transmission of angles, There
should be electrical connection between the plotting house and the observing
stations by means of which the position of moving targets could be either
continuously plotted on the chart, or plotted at minute or half minute intervals
or even less. If this can be done, satisfactory practice at moving targets may
be made. Any good position finder will give a continuous plotted trace of a
moving target, and a simple connection of each observing station'with an
ordinary hotel annunciator, at the plotting board, running up to 6o for minutes,
and another division running up to 180 for degrees, would enable the obscrvers
to transmit angles by merely pressing the proper buttons and thus, practically,
a continuous course could be plotted by reducing the time intervals to a very
few seconds. These annunciators are simple and inexpensive and might
readily be supplied to every post at any time,\és they are standard articles and
on the market at all times for sale.

Suitable Ranges.—The most * suitable ranges’ are those at which we shall
have to fire in war. Practice should therefore take place over the entire field
of fire. It is a mistake to require all shots to be fired at the same range, and
especially so when it is continued from year to year as is our present practice.
The method gives no exercise to the gun detachment in laying the gun under
varying conditions such as it would meet in warfare. If each shot were fired
at a different range, and, if the gunner were required to estimate the range
of the target and its direction and rate of motion if moving, more real in-
struction would be imparted in target practice than is done under our present
method. Each gunner should receive an annual mark of efficiency on the
manner in which he performs his duty at the guns. It is only here that ary
true measure of efficiency in estimating ships’ motion and distance can be
had. A test made of gunners firing at different ranges over the whole field of
fire and at moving targets would show truly their relative efficiency. If it
costs too much to do this with the large guns, the test could be made just as
accurately with small caliber rapid fire guns.

Range finding.—The plotting board will always give the range if arranged
as above indicated. When two observers are used, with a horizontal base
line, it is important that the observing stations be so chosen that the lines of
sight through the telescopes passing out over the water will cross about at
right angles in the most important part of the ficld. The accuracy of the
plotting is much affected by the relative acuteness or obtuseness of the
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angles, the right angle being, of course, always the most favorable for
accuracy. One station should be as near as possible to the plane of fire, the
other about opposite the mid-range of the guns. The reason for this is, that
azimuth deviations from the plane of fire are best taken from that plane, and
range deviations from a point opposite the point of fall perpendicular to the
plane of fire. It is not always practicable to fill these conditions, but they
should be attained as far as possible. With smokeless powder it may be
possible to place one observing station directly in front and below or behind
the guns in the plane of fire.

Gunners should be instructed to determine the range from the time of flight
and splash. In case of injury to the instrumental range finder it may be nec-
essary to fall back on primitive methods. Therefore estimation of distance
by sight and by time of flight should not be neglected.

Kinds of Targets—Moving Targets.—For stationary targets a simple board,
properly weighted to cause it to float upright, carrying a good sized flag,
appears to be all that is necessary. For a moving target a boat-shaped float
might be arranged with a sail so fixed that if the float were anchored by a
long rope the float would swing back and forth across the field of fire under
the influence of the wind on the sail.

At Fort Monroe in 1856-8 we fired at a target towed across the field of fire
by the General Wool. This worked very well, but at the cost of much nervous
force on the part of the captain and crew of the boat, With a 300-ft. tow-line
there was no real danger, and where there is a steam boat it is, perhaps, the
most satisfactory way of getting a moving target. Shots must be limited,
however, to passage directly across the field: no straight-away, straight-on, or
quartering shots could be had, and this is a serious objection.

It ought to be possible to make use of the principles applied in some of the
electro-motor torpedoes which are directed from shore. A small boat.like
toat supplied with a suitable motor arranged to work a small propeller and

/r‘udder through a hine of wire reeled off ws it passes through the water could
perhaps be devised in the Electrical Department at Fort Monroe.

Desirability and practicability of manipulating the powder at the beginning of
a larget season. ‘The firing should, if possible, be always with the same muzzle
welocity. A ballistic test should be made of the powder at the beginning of
the target season and the weight of powder adjusted to give the standard
muzzle velocity. When this is done the graduations on the sight may be
given in terms of the range, and all previous data may be drawn up with con-
fidence. If ballistic screens are not at hand the muzzle velocity may be de-
termined from the angles of departure and ranges of a few preliminary shots
carefully fired and carefully plotted.

Assuming a quantity of powder of the same powder characteristics avail-
able for the firing, the ballistic test is the one test that the artilleryman should
insist upon. It integrates all affecting causes.  If it be properly made,moist-
ure and density data will not be requped subsequently during the firing, It
also involves the question of densityff loading, because the standard muzzle

4
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welocity based upon a given weight of powder, necessitates that all conditions
of loading shall be reproduced each time as nearly as possible. The same
force should be used in pushing the powder charge and‘projectile home, a
mark on the rammer staff being useful to accomplish this,

What records should be kept ?—It is thought that some of the records now
required might be abandoned without detriment to accuracy of fire. It is
well enough that every person should know how to read the barometer and
the wet and dry bulb hygrometer, and that practice should be had at some
time in taking powder pressures with the crusher gauge, but it cannot be said
that this information is or can be made of practical use in our target firing.
‘The relative humidity of the atmosphere and the air pressure should be noted
before each day’s firing, perhaps, to see if there be any marked departure
from standard conditions, but any attempt to regulate each shot or every few
shots by this data creates confusion, causes delay, and, in the result, is more

— harmful than beneficial. Certainly nothing of the kind would be resorted to
in the heat and hurry of actual combat.

As to powder pressures, they could be taken with the preliminary shots fired
to determine the muzzle velocity, and would be of service in checking results.

The records to be kept should be those that will be of practical use for sub-
sequent firing at the same range; such as, muzzle velocity,* projectile, charge,
pressure,® angle of elevation, points in azimuth allowed, range of target,.
codrdinates of splash, velocity and direction of wind, total number of times
the gun has been fired. :

The transit record as now kept is unnecessary if the positions of the ob-
serving stations be chosen as herein suggested.

Tactical Firing.

Considerations relative to the fire of the guns of a battery.—This is, no doubt,
the most important sub-division of the entire program. It involves the method
and manner of using the guns of a battery in combat, and the consideration
of this matter is the lap in which all previous discussion must finally rest. A
treatise might be written on this one point if all aspects were treated freely.
Only one or two points can be introduced in these brief comments:

It seems to the writer that the one point we have most flagrantly neglected
is practice at moving targets. It may be readily admitted that if we ever have
to fire at hostile ships they will be in motion. No ship dare remain stationary
within the range of modern guns, mortars, or pneumatic-gun-torpedoes. Any
vessel remaining at anchor for even a few minutes at ranges beyond 4000
yards would be sunk by mortar fire alone. But when ships attack a fort as
Admiral Porter’s ships attacked Fort Fisher, for example, or if they should
follow this plan in bombarding a city at long range over the fort, we shall
have to do some ¢ wing shooting.” What have we done or are we doing to

* Assumed tc be constant for the season’s firing.

Journal 2. No. 2.
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prepare ourselves for this work? I have never seen the attempt made in reg-
ular practice to fire at a moving target in the eighteen years of my service in
the artillery, except once at Fort Monroe. In the summer of 1887 Captain S.
M. Mills, s5th Artillery, then in charge of target practice, had a target towed
across the field of fire and it was fired at from a 1s5-inch S. B, gun. The
practice was not good. The difficulties connected with the practical problem
of causing the projectile and target to meet at a guessed-at pvint ahead,
were, I think, a revelation to most of those who were called upon to fire the
gun. The experiments had to be discontinued after a few trials because of
objections raised by the captain and crew of the boat as already intimated
above.

Considerable study was given to the question by the writer after these
trials, and sometime, not long afterwards, certain conclusions were reached.
He has wished to test these in a practical way, ever since, but duties have
fallen to his lot which have kept him away from the guns. When the inyé- j\,f
tion to take part in this discussion was received the subject was reviewed,”
and authority was asked to fire ten rounds of ammunition from the eight-inch
rifle at this post [Fort Adams, R. I.] in testing the system. The authority
wes granted, and the test was made on Octuber 16, 1893. Seven shots were
first fired to test various features of the system, and then three shots were
~ fired at imaginary moving war ships. The problem given to the one charged
with the firing of the last three shots was as follows: A skip is at a point (A)
in the field of fire, moving in a direction (X—V), at rate of (K" knots per hour.
Required : to hit the ship. <(A)”, “(X—1})" and “(A")” were given two min-
utes before the projectile was required to be at its destination (determined by the
splash of the shot). It can be said that the entire serics of shots gave satis-
factory results, especially the shots at moving targets. Of the last three shots,
the first struck 3o yards in front of the ship and would have hit, probably, on
ricochet, about one-sixth the length of the ship ahead of the stern; the second
shot was lost because of an crror at A station; the third shot was a direct hit
10 yards abaft midship. The rate of movement, the range, and the direction
was different in each case. It is not known, of course, that these results can
be reproduced, but there is, on the other hand, reason to think that even
better practice can be made.  The mechanical arrangements for aiming were
improvised out of such material as could be picked up, and were fitted to the
gun by inexperienced workmen,  Furthermore, there were no data of previous
firings with the system from which index errors could be determined and cor-
rections made.  With the crude mechanism used replaced by better con-
structed and more delicate apparatus, and with instrumental crrors deter-
mined, it is certain that an improvement could be made in the firing.

At all events the question of firing at moving targets is the most important
and practical one connected with target practice.  No attention whatever is
given to it now inour regular system., \Whether by the system hercin referred
to or by some other, practice at moving targets should be made a feature of
our annual target firing without further delay.
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Intimately connected with this subject of fire at moving targets is that of
parallel fire. By this is meant the fire of a group of guns with axes parallel.
Some severe criticism has recently been directed against parallel gun fire, but
it is believed that for fire at moving targets the principle of parallel fire is cor-
rect, and that the advantage to be derived by its use is so decided that no
other kind of fire should be used against moving ships in combat. In order
to bring out clearly the point to be made, let us assume that a// instrumental
errors connected with range and position finding, the aiming apparatus, the
gun and the projectile are eliminated, so that the only remaining factor con-
nected with the gun is, maen—the man charged with predicting the point
ahead at which the projectile and the moving target will meet. This is
essentially an act of mind; machinery can never be made to perform this one
act, and therefore, unfortunately, we must deal with human frailties, human
imperfections. The one who predicts meeting point of projectile and target
must do precisely what the sportsman‘d'&?s‘w.l%oots at a bird on the wing:
1. The distance, rate, and direction of the moving target must be determined;
2. After having done this, all fime factors between the first epoch and the
instant of meeting of the shot and target must be allowed for; 3. The gun
must be aimed on the predicted point of meeting with as much accuracy as
at a stationary target.

In regard to the first of these three separate acts it is to be noted that (a)
the range at the instant of observation will not be accurately determined; (b)
the rate of the moving target is very difficult to determine even if the rate
were to remain constant, but in actual combat the rate will be constantly
changed by the captain of the ship being fired at, for the special purpose of
making it more difficult for the shore gun to hit the ship; (c) the direction of
the target is also difficult to determine, even approximately, and in combat
it would be constantly chasged. Instead, therefore, of firing at a body moving
in a straight line with a uniform velocity, we must be prepared to fire at one
moving promiscuously in different directions and at varying velocities; the
feat presented is not unlike that of a man with a small arm who attempts to
shoot a bat flying. It must be granted, that, after the most expert gunner has
done his best, a large error factor will always remain for which allowance
must be made,

As to the second, the time estimates, it must be pointed out, that the artil-
leryman firing at a moving target has a much more difficult task than the
sportsman. The latter, after he has analyzed the bird’s flight, has to allow
only for the time involved in pulling the trigger and that required by the shot
to go to the point of meeting. The former has to transmit his orders for lay-
ing the gun, give the gun proper elevation and direction, give the orders for
firing the gun, fire the gun, and then allow for time of flight; while this is
being done the target is moving along towards the point predicted, and if the
lime estimaled for eack separate sub time division be not accurate, the projectile

+ and target cannot meet at the predicted point.

It must be kept in mind that after the prediction has been once made any

+~
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variation of time elements from those considered in making the prediction will
make the prediction erroneous.

Thirdly, in addition to these major sources of error in firing at a moving
target we shall have all those ordinarily associated with fire at a stationary
target.

From these considerations it follows, that, apart from thc gun and all ma-
chinery used in firing it, deviations will necessarily be had due to errors of esti-
maltes made by the predicting officer. 'That is with perfect gun and instrumental
conditions there will, in firing at moving targets, be material personal errors.
Experience goes to show that the deviations due to these personal errors will,
as a rule, be such as to make a single gun throw its shot outside the limits of
the target (ship), just as this same personal factor will make a good smallarm )
shot miss:nzigg’lzlr@@which he would surely kill if stationar}’f——_—_—-

If, then, actual conditions be such that ke chances are that an expert
gunner will not hit with a single gun a hostile ship moving as in combat, at
combat ranges, it follows that the only way s increase the chance of hitting is
to increase the number of projectiles discharged at the same time. Now it is
clear that if several guns were discharged in this way at the same predicteq__—
point of meeting, for a ship, say, at qovo yards, moving 10 knots per hour
(about 6uo feet per minute), the shot of each gun would have the same chance
of missing as a single gun, All of our eggs would be in onc basket; we
should either hit with all or miss with all, with the chances greatly in favor of
the latter. In the same way several riflemen firing at a flying bird if eack
prédicted the same point of meeting would have only the chance of hitting that
one would. But if the riflemen predicted points of meeting say two ihches
apart in front of the bird it would be exposed to the chance of being hit over
a considerable portion of its flight instead of at a single point. On the doc-
trinc of probabilities cach shot fired at the same time af a different predicted
point of mecting multiplies the chance of hitting. The efliciency of the shot-
gun over the rifle in wing shooting is due preciscly to these considerations;
the shotgun gives many lines of fire nearly parallel, which at a certain range
produce a ‘“pattern:” that is, the space has the shot evenly distributed
throughout and a bird entering this * pattern” is almost certain to be hit by
one or more pellets of shot.

{

In the same way in firing at moving targets in artillery practice we should
consider the ¢ pattern™ of cach group of guns as the unit of fire. If there be
four guns in a group and they be fired at a moving target with axes parallel
the chance of hitting would be four times greater than if the guns be fired in
succession on separate predictions or if all be fired at once on the same pre-
dicted point.

It must be kept in mind, therefore, that, at best, in firing at moving targets,
therc is onlv a chance of hitting, - a chance so broad that the probability is
very great that a single gun under the most advantageous conditions will miss
the moving target, and in no way can this ¢Zance be climinated.  As the
s scattering principle ™ introduced by parallel fire operates to increase the

——
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chance of hitting in direct proportion to the number of shots in the ¢ pattern,”
it is sound in theory and will be found sound also in practice. Views held in
opposition to the principle of parallel fire should be modified in so far as fire
at moving targets is concerned.

In regard to the last topic presented in the program of discussion, namely,
the relations of the fire of batteries and of groups of batteries, it can only be
said that this must be a matter of special study for each locality. Two
fundamental principles will, however, determine all the conditions in every
problem, w2z

1. All navigable water areas must be dominated by a fire having a weight

and volume proportionate to the character of ships that can sail over the
areas.

2, Adjacent batteries and adjacent groups should be placed in mutually sup-

porting relations, .

1st Licutenant Charles ). Parkhurst, 4th Artillery.—The important results
achieved by and the benefits derived from small arms target firing need no
enconium from me. Important however as they may be, and necessary for
the proper instruction of troops, similar results for the coast artillery are of
far greater moment. It is my object in this paper to try and show why this is
s0, and to suggest some means whereby our present system of practice may
be improved, so as to enable artillery target practice to be of similar benefit
to the artillery service.

It is next to impossible to touch upon this subject without repeating many
things that have already been said. Such repetition, however, is to be taken
as showing that I agree with whatever may have been said, and to lend what
further emphasis I may upon the points covered. It isalso next to impossible
to discuss this subject without the appearance, at least, of being a fault-finding
critic. But it is to be understood that T do so in no captious or fault-tinding
spirit, simply for the sake of fault-finding. On the contrary, it is because 1
see what I think are faults, and therefore point them out for our own good and
the good of the service. Certainly criticism and suggestion can come from
some one in the service, and for the good of the service, with a better grace
than from some one outside, whose motives may be to tear down, while mine

\“

are to build up.

We are all more or less familiar with small arms target practice and its
methods. We know that many and many a shot is expended in preliminary
instruction, as well as in ‘qualitying” marksmen and sharpshooters. And
this is proper too, as I take it, fof the small arms rifle shot is Being educated
practically upon the range to estimate and allow for the “variables” that enter
into his problem. His ammunition is cheap: a shot that does not hit the
target is not necessarily thrown away: he may, and probably docs, know
nothing and cares less than nothing about any of the ballistic qualities of his
gun, or the varying clements that would enter his ballistic equations if he was
required to use or solve them.  Probably ninety-nine hundredths of the small
arms distinguished marksmen we have in the army never heard of *C” and
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do not care to hear about it. What they do know they have learned from ex-
perience, and they set sights and allow for deviation as their judgment dic-
tates, according to the wind and weather, light and shade of the day upon
which they are shooting.

% nd in small armis practice, and actual warfare with small arms, shots
that do nof hit their target, that is the object they are aimed at, are of com-
paratively small loss. In practice they may serve to “help find the bull's eye”

> and ; re the means and methods by which the small arm expert gets his proper
“angle of departure” and ‘deviation.” In warfare they may yet do execu-
tion upon some one other than the immediate target. In fact it may be
assumed in warfare, as it has heretoiore been conducted, that but a very small
percentage of ‘“direct hits” are made. The homely expression of “firing at
the goose and hitting the gander” probably describes about all of the shooting
and hitting done; for the ¢“target” is large horizontally, is generally obscured
by smoke, and the best one can do is to firé away at as near the proper eleva-
tion as possible, and “trust to luck” that the bullet will hit some one some-
where, inside the “dangerous space” of the bullet.

And the small arms expert has been able to become such in perhaps one
season becauseé of many things that he little realizes or understands, and per-
haps never thinks of. His rile has been made for him as carefully and
accurately as machinery can make it within the limitations of proper cost.
His rear sight has been graduated for him in yards of 1ange, and not ‘“‘angles
of departure.” His ammunition has been made for him in the most painstaking
and careful manner not only as fo constant weight and quality of charge of
powder, form, size, weight, and density of bullet, but it also HAS BEEN HERMET-
ICALLY SEALED, so that hygrometric conditions of the atmosphere, as they vary
from day to day, only affect his shooting by varying resistances to bullet, and
not by changing the quality or condition of his powder. He has lost the usc of
the old caution about “keeping his powder dry,” for Ae could not wet it if he
would in a cartridge as it is turned out by the factory.

We sec therefore that about all of his ‘“ballistics” have been solved for him
before hand. He needs no ‘“‘range tables” or any other tables. He soon learns
to judge how much to “allow” for variations in the wind and weather, light
and shade. He soon acquires the necessary steadiness of position, and in
pulling the trigger. The ‘variables” that enter his problem reduce down to a
Jew feet, having been reduced by experiment and expert manufacture fo the
smallest possible limits ; hence about all he has to do is to learn by practice,
have fair eye-sight and good nerves, and he can hardly fail in becoming a fair

% shot. Ninety-nine times out of ap hundred it is the “man behind the gun”

and not the gun or ammunition that is at fault when a miss is made.

With coast artillery however how different the case! Our ammunition costs
too much to permit of reckless and indiscriminate use in target practice,
hence we are limited to the small number allowed by “regulations and orders,”
With us, in actual service, a “miss is a miss,” and is as “good as a mile;” for,
from the nature of the case, all our shots are, should be, and will be aimed
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shots, at some object we desir e to hit, which object we must hit, or fail in our
proper duty and function, and perhaps bring disgrace upon ourselves, and dis-
aster upon our country. It can hardly be conceived that any fleet of war
vessels will ever come against us so numerous and so close together that
we can ever ‘“fire at the flock.” We must pick our object and fire at it
and fire to hit, and 1o HIT EVERYTIME in order to accomplish the very reason for
our being, and to fulfill the expectations of those who place their dependence
upon us for proper protection.

Our target practice then assumes an importance far and away above any
importance which can by any possible argument be given to small arms prac-
tice, From the nature of the case we must be competent to do many things
that the small arms expert never dreams of. We must come to the target
range ready and able to determine many things that vary from day to day,
and from season to season, so that, given the necessary data from the observ-
ing station as’to range, we will be able to determine our *angle of departure”
to fit the day and hour and the ¢variables” that have been determined for the
shot, and then, by our skill and practice with the gun, so lay it and shoot it that
the target suffers. In other words we must be tkeoretically good shots and
know what we have to do and how to do it, as well as practical experts at the
gun. We must be so skilled that our enemy will respect us and our shooting
and ‘“stop to think awhile” before he concludes to try to run the gauntlet of
our guns. Granted that our guns have power enough to work destruction if
our projectiles hit, we never should see an enemy’s ship go steaming by show-
ing its contempt for our poor practice; for that is just what would result if we
“shoot and shoot and never hit.”

How to arrive at, or to approximate, to this perhaps ideally perfect state is

the question. And it is this question upon whieh I now shall try to give my
ideas.

It is assumed that our work must be and is scientific, and to succeed it must
be conducted in a truly scientific manner. By this I refer to the practice.
Actual service may apparently throw theory and science to the winds at the
time; but actual service based upon proper scientific education and practice
will always have somcthing to fall back upon. When the time comes when
shot and shell are singing and bursting about us in reply to our own, we will
not have time to solve ballistic formulas, but must then work as best we may
for our own salvation. But if we have conducted our practice properly, we
will, long before that time comes, have accumulated data in proper shape for
“ready reference,” and hardly a moment’s time would be lost in laying our
guns for the particular range, powder, weight of shot or shell, barometer,
thermometer, &c., &c¢. We would be beyond ¢“guess work” and ready and
able to put the first shot so close as to be very uncomfortable, and the next
shot probably into the “bull's eye.” We certainly would be in better shape
than we are now, and ready and able to do better than the recent fiasco at
bombardment in the harbor of Rio Janeiro,

As an illustration of practice wersus science as ordinarily accepted, let us
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% __—"ook at any ordinary brick or stone mason. He does not strike us as a partic-
ularly scientific man. Yet, rough and ready as his science and his tools may
be, we all know that in so much as his work is truly scientific, though he may.
not know or realize it, just in so much his foundations and walls will be true
to plumb and stable. In just so much as his work is not scientific, will it be
defective and unreliable.

Similarly our practice must and always will be scientific, rough and ready
as it may be in actual service. The broader and better our foundation of
scientific education, the simpler and more readily applicable becomes our
practice'in emergency. We never can throw science and theory to the winds
in actual fact. In just so much as we do will we fail. In just so much as we
cling to proper fundamental science in our rough and ready practice, just so
much will we.supeed, and make our service to be feared and respected,

ce I think I hear the remark that “we will do all that, or try to do it, when we
get our new guns: but that it is useless to try to do anything now with our
old, obsolete, smooth-bore or converted ordnance.” Now is that so? Is it
obsolete? Granted that it is not what we would like it to be, and falls far
short in range and power, yes, and in accuracy too, to our modern high power
rifles it is m#of obsolete; we will have to use it yct for many years in some
places as’the only battery, in others as an important part of the armament
as secondary battery.*

We might just as well then make up our minds to what some may consider

P a “bad job,” and make the best gf it, and go to work and do what we have
not done heretofore, learn the full power of these guns, and collect and tab-
ulate data for them for use in actual service, from which we can at a glance
determine the proper “angle of departure” to use when the time comes to
use them.

By so doing our time will be well spent, and we will be only the better pre-
pared when the happy time comes for us to serve an §'’, 107, or 12" B. L. R,
of modern make.

If we are to content ourselves with ideas of the obsolete character of our
present ordnance, and wait until we have better, when will we stop waiting
und go to work? By the time the guns now building are ready for us,
mounted and emplaced, who knows but that they will have passed into the
obsolete class?  They are high powered to-day.  May, there not be something
better and higher powered té-morrow? Would we then wait again for the
“gun of the future™?

The reductio ad absurdum should be evident. For in spite of all desires and

,% —————uand e¢jforts upon the part of any of our Departments to the contrary, guns
/xﬁ—vsjr‘npluccments cannot be built in a day, and in the meantime the wheel

—+ of progress is ever revolving, ever bringing something new on top, and it is

simply impossible, try as best they may, for the gun makers to keep pace
with such possible progress.  We never will have anything if we are always
reaching for something new, abandoning the old before completion,  Changes

* See Report of Endicott Board.
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and improvements may be foreseen, and provided for as best they may: but
they do not alter the character of material already on hand that has yet to be

“built up into guns on the score of economy alone. The work of improvement
must therefore go on as fast as the limitations of the gun-mfiking plapt and
annual appropriations will permit. Slow at best, in spite of all the energy,

enthusiasm and zeal that may be brought to bear to expedite the solution\of
the problem of the best and cheapest gun, or the “gun of the future.”

In the meantime we should be doing something besides “marking time”.
We should take what we have, and make the best of it. Consistent and per-
sistent effort would meet with its proper reward in putting guns and carriages
that may need attention in proper order, and then we could do something.

In target practice itself, as we all know, there are many factors that enter
the problem to affect the results, Let us now look at them and see what we
can do or should do in taking them into account, or eliminating as many as
possible. A

First. The Gun.—Our guns are permanently mounted, and, even when in
case-mates, are more or less exposed to the inclemency and influence of the
weather. Do we give them care enough? How much thought or attention is
given to the state of the bore as to its smoothness, freedom from rust, &c.,
&c.? How many guns are there that have not become so fouled and corroded
by rust and dirt, and residue from previous firings, that the wonder is they
shoot as well as they do? Does the small arms expert allow his rifle to receive
any such treatment? Would he ever hit anything with it if he did? Are
there any artillery garrisons where the guns are regularly divided up and
each part assigned as the permanent assignment of some particular bactery
of the garrison, so that they may be cared for and inspected as part of that
battery’s equipment, for whose good order and condition it can be held
responsible? Will they ever be kept in order until such an assignment is
made? Ordnance sergeants and weekly details may work well and conscien-
tiously, but it is thought that this is not enough. We should cease to be “red-
legged infantry”, never inspected except as infantry. We should be partly
artillerymen at least, and have inspection at our proper stations at our guns,
and these guns, equipment, carriages, &c., &c., would be kept in order or
some one wculd know the reason why. With our present smooth-bores this
may not be of such vital importance. With our 8’ C. R. it does become of
importance. With our new ordnance we hope soon to have it will be a vital
question; for surely as the sun rises and sets, these guns are never intended
for such neglect and should not be neglected as is our present equipment.

Another point as to the gun before we pass to the ammunition. We are to
shoot to-day we will say:—the weather has been a long c¢ontinued spell of cold
and wet weather, followed to-day by a sudden change to a hot and moist
atmosphere. Will the gun “warm up”, or will it act as a condenser of
moisture, and its bore become damp and clammy from the “dew” that has
collected theron? What sort of condition will the cartridge be in after ram-
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ming home and lying there while we are laying the gun, &c., &c. True
enough we sponge the gun, but will that stop the dew from again collecting
while we are waiting for reports by which to determine range, elevation, &c,
&c. In other words, what effect will the state of the gun have, and do we
make proper allowance therefor? We all know that the long range small arms
expert makes allowances for a cold gun when he fires his first shot. We know
that he fires shots as warming shots, if he can, before he begins upon his
score. But we cannot throw our costly ammunition away in that manner, and
hence data should be taken from which calculations could be made, so that,
frgm a long continued series of accurate observations, the ballistic expert
could formulate and tabulate the allowances necessary for the firsz shot from
a cwld and damp gun.

Again our gun may be just the reverse after a long 4o/ spell, with a sudden
cold day for firing. Certainly the effect would be considerable as compared
with a cold gun on a hot day, and proper observation over a long period, so as
to eliminate all possible sources of error, are necessary to determine what
their efftect may be. When once tabulated, the results would then be avail-
able for use on short notice in actual warfare. .

With our short muzzle loaders the influence of continued heat or cold upon
the change of form of our guns may perhaps be inappreciable. By this I
mean its bending or flexure, and not its expansion or contraction. When we
come to our long guns however, it is easily conceivable that the gun will vary
from day to day, or season to season.

Without having any “droop” of the muzzle due to any weakness of struct-
ure, or the long over-hang of the muzzle, it is nat beyond a possibility that the
gun may droop due to the expansion of its top elements, exposed as they may
be from day to day to the rays of the hot summer’s sun. In cold or winter
weather this inequality of expansion would be less, hence the possible droop
would be less.

We then'%hould be ready for such possible change of form, and ready to
allow therefor, so that we may be able to serve our guns irrespective of
weather, whenever we may be called upon for such service.

Second.  The Projectile—Unfortunately our smooth bore projectiles leave
much to be desired as to constancy of weight, and smoothness of exterior.
But, even as they are, can we not make more of them than we do, if we only
keep an accurate record of their exact weight, and also see that they are
clean, and free from lumps of rust, or the thick coating of lacquer with
which they have sometimes been supplied, and that not in uniform thick-
ness over the exterior? Would it do any harm if they were all weighed
and sorted out by their weights, so that the firing of any one gun or gunner
could be with those that approximate closely to the same weight?  Then, the
range once having been found, and the first shot fired, changes in clevation to
correct for errors in firing the first shot would only have to consider a closer
scrutiny of the ¢lements that determined the angle of departure for the first
shot, warming up of gun, &c., and would not be complicated by a change in

.
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the weight of projectile, requiring another allowance to be made, and hence
practically making the second, as well as the first, a trial shot.

Then again when any gunner begins by using solid shot would it not be
better to let him keep on and fire a// of his shots with the same class of pro-
jectiles, instead of letting him fire two or three of one, and then two or three
of another? The moment a change is made from shot to shell, or vice versa,
changes in elevation, allowances, &c., &c., must be made, making again a
series of trial shots, and we have not enough ammunition to go around and
let each man have a sufficient number of eac/ class for any one season to per-
mit of proper instruction with each. Therefore I think that more progress
would be made by using a// solid shot for one season, and having enough to
teach what can be done with them, as correttions are made from shot to shot
by observed errors. The next season a// shell could be used, with similar
beneficial results. As it is now, a gunner may be right on the point of making
a “bull's eye” as the result of his experience with previous shots, but he has
fired his last solid shot, and hence must go to firing shell; he has another com-
plication to allow for, misses the target, and begins again to try to *‘get on”

with varying degrees of success. If the small arm§ expert were to be handi- __

capped in the same manner I doubt if we would have many sharpshooters
or distinguished marksmen.

* Helpless as we may be with regard to variation in weight of our projectiles,
we now come to a factor fully as important in which we ca» help ourselves in
a very great degree; this factor is:

Third. The Powder—Granted that much, if not most, of our powder has
been made and stored for many years, that alone does not account for the
want of uniformity in results obtained. By proper care in mixing, averaging,
and cleaning, much may be done that now is not done to secure good results.

Lieutenants Whistler* and Davis* have said so much, and said it so well,
upon this point that there is no necessity for me to repeat; what I would say
is only to emphasize what they have said, and to carry the matter a little
further.

Instead of Whistler’s mixing barrel, which would be an admirable thing if
we could get it, a large paulin will answer very well, and I would mix all the
powder to be used for the season al one time, and, then, instead of putting it
back into the barrels, make it up at once into cartridges, care being taken to
clean the powder free from all fine particles, and pack them away in metallic
cases, such as we now have in small quantity, for want of better, in Aermetic-
ally seALED cases if we can get them, until required for use. We would then
be reasonably sure that our cartridges approximated to uniformity more nearly
than they now do, for the entire season.

As shown by Lieutenant Ruckman’s report in Lieutenant Davis’s paper
above referred to great care is requisite to secure uniformity in length and
diameter in making up cartridges. Without such uniformity there can be no

* See jYournal U. S, Artillery, January, 1893.
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hope of any uniformity in density of loading; hence the weighing and making
up should be carefully done wnder the supervision of am gfficer, to insure proper
results. Once loaded and packed, all future handling should be in the cases,
to prevent deformation and irregular packing by handling of the loose car-
tridges themselves, as they go from magazine to service magazine, and from
the latter to the gun.

From personal observation it is known that sphero-hexagonal powder varies
in the amount of small particles or of broken grains that may be present.
One shipment of powder has been handled more than others, and perhaps
it has been caked at some time, and afterwards broken up by rolling, &c.
Whatever the origin, it goes without saying that all such small grained powder
should be removed from among the large pellets of which we are to make up
cartridges. If left in, and put into a cartridge, certainly that cartridge will
have an entirely difterent eftect in the gun from another that4® is not so con-
taminated. We might as well purposely put in a pound or so of cannon or
mortar powder and then expect the cartridges made of this mixture to give
good results, as to use that which is fouled by its own abrasion. Yet, though
doubtless this should be done, I have yet to see any instruction to that eftect,
nor have I ever seen or heard of any implements for that purpose. I have
searched dilligently, and have inquired of others for any possible information
they might possess upon the subject, and all have the same reply, that they
know nothing of such a process ever having been contemplated or directed,
or that implements have ever been provided for the purposc.

Though doubtless a record should be kept of the marks upon barrels of
powder that have been mixed, it is doubted whether the records of initial
velocities is of any value whatever. Even with new powders, the record of
initial velocity merely shows that it was obtained at some time, at some place,
in some gun and under conditions probably unknown, and which may newver
be repeated. It is well recognized that initial velocity falls off, even in our
hermetically sealed small arms cartridges, from long storage, hence, at best,
records of initial velocities on powder barrels are only guides by which to
select a powder that will approximately answer our purpose.

It goes without saying that, when our cartridges arc made up, samples
should be taken and tested for density and hygrometric condition, If, as I
should like to see done, the cartridges are put in sealed cases, one sct of such
tests should answer for the entire season,  If not then, if the scason lasts any
very great length of time, or there have been any great changes in weather,
subsequent tests should be made to determine whether the powder has
changed or not.

But, even with our ammunition in the very best possible state of prepara-
tion and preservation, something yet is necessary to produce uniform results
in 1its use. The fourth very important factor is:

Density of loading.—Among the many things that has been done for the
small army cxpert, about which he has not to trouble himself. perhaps the
almost exact constancy of his density of loading is one of the most important.
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That there is not an absolute constancy is shown from the unavoidable varia-
tions in dimensions of cartridges in manufacture. But these variations are
reduced to the lowest limits, and the effects are very small. The extreme case
of a minimum sized cartridge in a maximum sized chamber is one not likely
to occur very often, hence, probably, such a thing as attributing variations in
shots to this cause has never entered the average small-arm expertls head.

But with sea coast artillery it is an all important factor, and one that I fear
has received too little attention. It has been my observation that more is
given to accuracy in the motions 2-3-4-5-6, which, valuable as it may be, is but
the means to an end, and »of the aim and object of drill at the piece.

It is not necessary for me to go into details as to means and methods to
obtain the not only desirable, but absolutely necessary result of approximate
invariability of the density of loading. That has been done before, and all
who care for accuracy can profit by the lesson.

I will therefore only pause to remark that recently I have seen the mathe-
matical work showing what the initial velocities must approximately have
been in the firing of certain batteries last season, working backwards from
observed results. From this it is shown that initial velocities varied from
1390 f. s. to 1277 f. s. and that the introduction of the pressure gauge into a
cartridge had a very marked effect in reducing the initial velocity. With the

plug inthe density of loading was reduced because the projectile could not

e forced down to the same position that it had had before without the plug:
hence the plug probably caused an increase in air space much greater than
its own volume with a corresponding decrease of density of loading, with the
attendant result of a reduced initial velocity and shorter range, for the same
elevation.

Passing now to influences outside of the gun we know already what should
done, and the only thing is f0 4o it, and not “play at” making observations
simply to have something with which to fill in certain columns upon the firing
report. Better not to make them at all and to leave-these columns blank, than
to fill them in with observations that are perfectly valueless as I have known
to be done. Such work tends to discredit a// observations; whereas we should
know that true scientific observation makes careful record of everything ob-
servable attending upon the subject under investigation. The results recorded
may seem valueless, and wholly out of accord when made; they may be wholly
incomprehensible to the observer at the time; and yet, when the subject is
studied at length, in all its details, some apparently useless and obscure con-
sideration may serve as the key by which the whole matter becomes plain,
placing the investigation and observations in an entirely new light, perhaps
leading to the discovery of some important law or truth heretofore unobserved
or unknown. .

Barometric and thermometric observations are certainly of importance, 7f
properly conducted.  After-work upon observed results need these observations,
far rarely is the atmosphere in a normal condition. I have seen a drop of
tenths of inches in the barometer in an afternoon’s firing, with a change of
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several degrees in the thermometer. And yet again I have seen a0 observa-
tion made: the record was of no value as put down, for it might as well have
been made “day before yesterday” as at the time made for record on the
record sheet.

If the hygrometer is to be used, it too should be used by those familiar with
1ts use, and according to the instructions given for the use of such instruments,
su as to produce reliable results. As I have seen it used, its record was of no
value, for but one observatiod was taken and not a series of observations; hence

theré was nothing to show that the record as made was “the lowest reading

possible.”  According to the instructions “the lowest reading of the wet ther-
mometer, .and the reading of the dry thermometer oblained at the same time
will be the readings to be recorded.” As I have seen it done the dry thermone-
eler was not read at all, only the wet thermometer was read, after being
whirled for a moment or two, and, as said above, only one whirling and ob-
servation was made, hence the record may have been anything but the “low-
est reading obtainable.”

For record of wind velocity, wé have now only the signal service anemom-
eter, which, valuable as it may be for signal service work, is almost valueless
for turget practice, because it only gives the average velocity of the wind per
hour, and, so far as I know, there is no possibility of telling the velocity at any
instant of time. Hence the gunner cannot tell, or be told, the velocity to lay
his gun for, when there happens to be variable wind blowing: nor can he tell,
or be told, the velocity at the instant the gun was fired. In a variable wind,
averaging say ten miles per hour, he may lay his gun with an allowance for
that wind, cither in elevation or deflection, according to the wind’s direction;
but when he actually fires the gun there may be a lull, or a sudden hard puff:
in cither case his allowances will be wrong, and there is nothing from which
to give him proper information so as to tell him whether his allowances were
correct or not, or what allowances to make for the next shot,

What we need and should have is an instrument that applies the principle
of the tachometer to the velocity of. rotation of the anemometer spindle. It
is known, or can be found out, how fast a certain wind will rotate this spindle:
then the velocity of wind at any instant becomes a function of spindle rota-
tion within certain limits that would have to be determined experimentally.
A tachometer applied to give instantaneous indications of the fluctuations of
the speed of the spindle, as the wind varied, could be graduated to read
*miles per hour”, and we then would have something of an approximation to
indications of the wind's velocity at any instant,

It is thought that other forms of instruments, applying the principle of the
variable pressure of the wind, with an instantaneous index electrically con.
nected therewith could be devised, and so calibrated as to give fairly accurate
approximate results, giving the gunner a fair indication of the velocity to
allow for.

It goes without saying that whatever instrument is used should be properlp
set up, not only mechanically, but at a proper clevation to observe true cur-
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rents of wind, and not eddy currents, calm streaks, &c., &c., caused by prox-
imity to walls, ditches, &c., &c.

The wind vane or wind clock needs but mention to be recognized as a
necessity. It is so simple and cheap that there is no rcasonable excuse for its
not being provided, the same as for small arms target ranges, except that it

~ has not been asked for, or considered a necessary part of the equipment. It

is thought that if persistent and consistent efforts were made it would be
forthcoming, as well as a good many other things we now hope and sigh for
and yet do not possesss.

But with everything in the way of instruments and proper ammunition on
hand and ready to use, from what data are we find the angle of departure for
our first shot? Every range table we have, or can have, must be based upon
some asSsumption as to initial velocity. Are we certain that our powder will
produce anything like the initial velocity for which our range table has been
calculated?

This leads at once to the necessity for some means for the determination of
our initial velocity, either with the regular apparatus, or by working back-
wards from observed range for any angle of departure we usc for the first few
shots, fired for that purpose at a fixed angle and for obscrvation as to range.
By very careful work and observation at the base line stations we may get
ranges closely enough to give a fairly approximate idea as to what was the
initial velocity which produced that range; but of course much better work can
be done with the regular screens and the apparatus for observing initial veloci-
ties, and, whenever possible, such apparatus could well be used every season,
not only for the value of the results of the observation, but for the benefit
received from proper instruction in its use.

With proper ammunition fired under proper or observed conditions comes

_the observittion of results, and in this there should be no excuse whatever for

complaint. We have proper instruments, a carefully measured base line, and
observing stations, and it is thought and believed that errors in obscrvation
are due to the observer in every case, and never to the instruments, or station.

True enough the instruments for proper use should be properly set up, in-
cluding leveling, adjusting of telescope, if one is used, to the proper lines of
collimation, and accurate setting over terminals of base line.  All these are
simplicity itself, and the fundamental principles in the usc of all such instru-
ments. When, therefore, as I have seen, instruments are not leveled, or are
not set over terminals, nor telescope properly adjusted, and this by officers, it

-either betrays a gross and inexcusable ignorance, or a careless and criminal

imattention to proper, though perhaps small details, that stamp the observer
as entirely unreliable. Every one knows that the expert enginecr, o called,
would be anything but an expert, and would soon be “out of a job”, if he
was guilty of such carclessness or inattention in ‘running a base line”, or
taking observations in trigonometrical work.  On
that in such work the utmost painstaking care is e
the smallest possibility of an error, and checks ¢
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rule, and not the exception. Hence in our work, too much painstaking care
cannot be taken, and then it will be known that, so far as instrument setting
is concerned, no errors have been committed.

It may be thought that this is making ‘“mountains out of mole hills”, trying
to magnify difficulties, and make trivial things of great importance. Such is
not the case. What I mean to say, and do say most emphatically, is that, if
we are to conduct our work properly, attention must be given to even the
smallest detail, no matter how tedious and uninteresting the work may be.
When I see an officer, who knows better, or should know better, with his
instrument half an inch the end of the base line, as shown by his

e ———

plumb bob hanging there and telling the story, it shows to me that a// the
observations made by that observer are just as loosely taken. His motto is
“Oh! that is good enough!” and perhaps (?) he observes the first splash, and
perhaps he misses that and catches the second; perhaps (?) he reads his
his angles correctly, and then again perhaps he does not. Perhaps he says to
himself, “Oh! that’s near enough” and clamps and reads when he knows he
is not o with the splash, but *‘close to it”, or, when he reads, reads “close
enough” as he thinks, and sends in his report, when a closer reading might
show his angle to be “out” some few minutes of arc.

If a slight error in setting was all, that would be of but little moment. For
we all know that the error in the angles, otherwise properly taken, would be
so minute as to be inappreciable in practical results. But I claim that the
carelessness and inattention betrayed by this faulty setting shows a careless
and indifferent spirit that runs through a// of that observer’s work, making
his observations of no rehable value whatever. Until we come to the time
when @// work conscientiously and faithfully, even in the smallest detail, we
cannot hope to have anything but inditferent results, results that hardly com-
pare for accuracy with “good guess work”.

1 am saying nothing new when I say that everyone knows how important
correct observations are to put the long range small arlm{ expert “on the
target.” He may shoot and shoot, and shoot again, with a miss as the result,
until the observer begins to show where he is missing, high, low, right or
left. We all know, if he cannot get results from the observers, his only hope
is to “go for dirt”, and, by the observed impact of his bullet, learn what he is
doing and then get “on the target”.

So with us. We must have reliable observations, if they are to be de-
pended upon to correct errors in range or deviation. We mus/ have reliable
observations, as from these the record is made up, by which a man’s shooting
is judged. The record may be of but trivial importance compared with the
experience gained. But the record must stand, and hence every effort must be
made to make it fruthful and reliable, and of such a nature that the ballistic
expert can take it and confidently draw data from it that will be of value in
actual warfare, or in future target practice.

Fortunately for us, perhaps, our projectile leaves its mark of impact, on
land or water, not to be mistaken, and everyone at the gun can see for him-
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self where it strikes. At times it is difticult, perhaps impossible, to tell
whether the shot fell “short” or *“over”, but deflections are seen beyond
doubt. What, therefore, must be the respect for observations when as a
result of reports from base line stations the shot plots ‘‘away off to the right®,
when every one saw for himself that it went to the left, and the observer be-
hind the gun so reports, and gives it as shown by his instrument, No wonder
we sometimes hear remarks of dissatisfaction and contempt concerning the
plotting board and base end observations, and that the man at the gun gets

. disgusted, and has a contempt for observations and observers, knowing that

his shooting is discredited thereby, and that he has no proper data by which
to calculate his allowances for a succeeding shot.

Besides errors in deflection it is also well known that errors in range have
also resulted from faulty observation. Shots that fell short, and that every-
body saw fall short beyond a doubt, have plotted anywhere up to 500 yards
over, again to the disgust of the gunner, and the discredit of the record, and
not only the record but al/ observations of every kind, bringing cverything into
ridicule and contempt.

I would therefore suggest that whenever possible a station be placed on a
line as nearly as possible perpendicular to the range for the express purpose
of being a check upon base end stations, to see whether the first or second
splash is the one observed. With three stations it is hardly conceivable that
all will be in error, and the checking station should be given precedence in
determining location of shot, when it appears that an error has been made at
either of the base ends. In fact this observer, together with the observer for
detlection behind the gun, could be upon an independent base line of their
own, and their reports should be taken to confirm or disprove those from base
ends. By such independent plotting from two sets of observations the shot
should be pretty closely located, so closely that there should be no reasonable
grounds for complaint. Deviation should a/ways be recorded as shown by the
observer behind the gun, and wever from the plot from base end stations,
except when the two agree.

The variations in initial velocities already mentioned as the result of work-
ing backwards from observed results show that either some of the observations
were wrong, or that something very abnormal attended the firing of one or
more shots. With the pressure plug, the initial velocities for five shots ran
from 1351 f. s. to 1304 f. s. with a variation varying from 12 f. s, to 19 f. s, be-
tween the shots, except for one case, where it happens that the highest and
the lowest velocities were for successive shots, with variation of 47 f. s.

Without the plug, the velocities were 1390 f. s., 1370 f. s., 1350 f. s., 1375 f. s.
and 1277 f.s. Care had been exercised as to density of loading, mixing of
powder, &c., and therefore there is only one inference to draw, and that is
that some of the observations were 1n error. It is hardly to be conceived that
a variation of 113 f. s. could occur where every effort had been made to sccure
uniformity of results: probably the 1390 f. s. and 1277 f. s. velocities are both

Journal 4. No.a.
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in error through incorrect plotting from incorrect observations; for the veloc-
ities of another set of shots, fired with the same guns, conditions, &c., run
1366-1357-1391 f. s. without pressure plug, and 1330-1335-132S f. s. with pressure
plug, showing that 1390-1277,1351;}nd 1304 are abnormal, or observation in
error.

In some cases ranges as plotted from base line observations are not in accord
with the time of flight as observed and reported. Although much is to be
desired in the way of a better method of observing time of flight than that
now in use, it still should appear that the range of the shot agrees with time
of flight as observed, particularly when the times of flight show that they
have been carefully taken, and are in harmony with the rest of the shots
recorded. In one case that I have been told of the time of flight was the final
determining cause to throw a shot out of the record, it appearing from the time
of flight that the shot could not have gone the distance as shown at the plot-
ting board. This range was entirely abnormal, and not in accord with any
previous results, and the shot was protested for that reason, and, as I say, was
finally thrown out. v

As intimated above, observations as to time of flight leave much to be
desired. To say nothing of stop watches that beat anywhere from seventy to
eighty seconds to the minute,—and I have seen such,—the method depends for
its accuracy too much upon the accuracy of the observer.

Unfortunately we have nothing yet but our eyesight and will, with which to
complete the record when the shot strikes. But we can have the watch,
clock, chronograph, or whatever may be used, started automatically by the
rupture of an electric wire stretched over the gun’s muzzle. We then know
that the record was begun right, and the errors due to nervous strain, shock of
discharge and many other things are eliminated. As the shot is sure to strike,
the observer can then stop the clock or chronograph by simply closing his key
quickly, yet quietly, and the record be then taken. Such a record would be
of value because, first, the recording instrument can be of a much more deli-
cate form and register much closer than any ordinary stop watch, and, second,
personal errors of observer are practically climinated; for watching a shot
and closing a key at the instant of splash or impact is much simpler than
starting the watch by hand exactly on time,; this starting is where the great
crror is likely to be, and with the gun making the start automatically there
can be no question as to its accuracy.

As the final result of target practice conducted as 1 have tried to indicate,
what should we finally have? Beyond a doubt we would have data from
which many things could be deduced that now we know of only by theory.
The record being kept for cach gun by its proper number, the peculiarities of
cach gun would finally become familiar, as to its “jump”, its tendency to

shoot to the right or left &c., &c.  What we do 7o/ now know about ** jump™ 1.

is a good deal more than what we 0 know; until we know what eack gun
do, and can be depended upon doing, we can never expect to do good
in the excitement and confusion of a gencral action,
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In the quiet of peace we have plenty of time in which to deduce everything
of value with respect to all our guns, as the result of careful and scientific
practice. The yearly reports for the entire department could be worked over
by ballistic experts, and the variation in initial velocities, ranges, deviations,
&c., &c., all be determined and tabulated for all the sorts and kinds of weather
that have been encountered in the practice. Gradually these results would
formulate themselves into tables of fire, covering pretty nearly every sort and
kind of condition that may be met in practice, and finally some practical
mind would put these into such a shape as to be readily used on the gun
platform in actual warfare, by the average mind of the gunners, without any
necessity for an expert mathematician or ballistician to be at his elbow to
show him how to do it. We already have a start in this direction in Roger’s
and Whistler’s tables deduced theoretically. 1 want to see these, or similar
tables, proved practically, and put in such shape that ‘“he who runs may
read”; in such shape that they can be read almost intuitively and by any-
one of an average mind, and made so simple and familiar that the artillery-
man may have but little more trouble in laying his gun and staying on the
target than that which the small arm expert encounters.

An old and trite saying tells us ‘‘that the proof of the pudding is in the
eating”. The proof of our pudding will be the excellence or the deplorable
character of the work we do in actual combat in our sea coast defense. It
behooves us all to stop trifling or playing and go to work in sober earnest, so
as to be ready and able to merit approbation for services well rendered, as the
result of our artillery target practice.

1st Lieutenant Fokn A. Lundeen. 4th Artillery.—I have hesitated to express

any views or offer any suggestions on the subject of heavy artillery target

practice as last season was my first year’s experience with heavy guns under

the present rules, but as I have been asked by several of my brother artillery-

men to make public the result of some of my calculations made from data

furnished by the three batteries at this post [ Fort McHenry, Maryland], I do

so hoping it may help to induce some others to make the necessary prepara-

tions before this year’s target practice commences, and then during the tiring

to make as careful, accurate and complete records as possible, whether the

shooting itself be good or bad. The object being to learn all about our guns
and what we can do with them,

About a month ago I wished to obtain the initial velocitics of the projectiles

that I fired from the S-inch converted rifle at Fort Monroe last summer, and
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value may be attached to the observed data I would state that I carefully
mixed and weighed the powder used myself, using a pan scale that weighed
accurately to within two pellets, packing the cartridges carefully so that each
one would just fill the old metallic pass box on hand, also saw that No. 4 took
the proper precautions to have the teeth of the elevating wheel when clamped,—
when the piece was properly elevated,—press against the lower faces of the
toothed arc, thus acting against a lowering of the breech—this for the purpose
of making the jump constant for the same elevation. The corrections due to
thermometer, barometer, wind, &c., were made from Whistler’s chart. I did
not aim the gun myself nor set the sight, but verified the reading before each
shot as my non-commissioned officers were new to this work and to the sight
used. [ also verified the measure of the distance of the base of the shot from
the bottom of the bore, using for this purpose a tape and measuring from the
base of the projectile when the rammer head was fitted over its nose to the
iron clamp on the staff. The final ramming home of the projectile was done
after the gun was run in battery and approximately elevated.

The following were the results obtained with gun No. 74, and, as the angles
of elevation varied but slightly, the jump was assumed at 22’ 1n each case.

Al;istance of l;ase (;f | -

No. of shot. shot from bottom ImtlalfVelocuy, Remarks.
| of bore in inches,! . S
I | 21% 13066 | Numbers 2, 4 and 6 had
2 | 213 1330 pressure plugs in cartridge
3 21y 1343 '—the others not.
4 224 1335 )
5 21% | 1371
6 22 1328

Captain Leary fired alternately with me from another gun (No. 44), using
powder from the same mixing and as arefully weighed, with the following
results—assuming the jump to be 22' for this gun and clevation also:—

Distanee of base of

e |
No. of shot. shot from bottom ImtlalfV:IOC"” f Remarks.
of bore in inches. s !
|
1 2214 1271 ' Numbers 1 and 3 had
2 | 224 L 1338 ‘pressure plugs in cartridge
3 | 22 ! 1297 —the others not.
-4 221, ‘ 1312 j
5 221, ' 1303
0 221, 1314 f

The density of loading in the second series of shots, it will be scen, was
less than in the first, which will account for most of the differences in initial
velocities.  The jump is probably also different for the two guns.

I would also call attention to the difference in initial velocity when a pressure
plug was in the cartridge and when not; the average difference being nearly
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the same in both series, or about 29 f. s. All being much below what was
marked on the powder barrels.

There are evidently some anomalous results, in which either the angles of
elevation were not correctly read or the shot was incorrectly located from the
base ends.

In case of Battery ¢ C”, which fired 10 shots during July with gun 74, the
calculated initial velocities were found to be much more irregular, varying
from 1304 f. s. to 1351 f. s. with a pressure plug, and from 1277 f. s. to 1390 f.s.
without one. If the extreme shots are rejected the mean of the others is
almost exactly the same as in the first series.

Although no doubt a great deal of care has been taken in our target prac-
tice, it is evident from this that there is yet room for improvement, at least in
some particulars—for with the same kind and amount of powder and the
same air space the initial velocities of projectiles weighing the same ought to
vary but very little, and when they are found to vary considerably there
must be something wrong with the dasa.

I would suggest that those who are to do the observing at the base ends,
whether officers or enlisted men, be carefully trained beforehand to do
accurate and quick work with the azimuth circles; and as some are much
more apt at this work than others that the best available men be made to do
it. Also, that particular attention be paid to the accurate measurement of
the space occupied by the powder in the gun.

Captain Henry F. Reilly, sth Artillery.—A. The foot artillery troops ‘‘serve
the sea coast and siege guns ”, further, ‘‘ the foot artillery of an army consists
of the batteries which man the guns of position, and the siege train, and of
those which escort and guard the ammunition and supply trains of the
artillery ”.*

No distinction has yet been made between the sea coast and siege troops;
in fact the garrisons of the sea coast fortifications are expected to be instructed
in the duties of both, as far as practicable. '

It would seem to be better, if such distinction was made and at least one
or more batteries of siege guns, and of howitzers or field mortars, were
mounted and stationed at posts where the ground is suitable and where there
are already mixed commands, as at the Presidio of San Francisco or Fort
Riley, so that the work of both field and siege artillery could be practically
demonstrated and taught. These batteries, with the other troops, would help
to form a small division with which practical problems in handling troops
could be solved. An additional reason for the change lies in the fact that new
siege material is now being made, and enough is almost ready for issue, for
trial, under service conditions, to determine what if any modifications are
necessary.

Presuming that such distinction will be made eventually, coast artillery may
be considfed in its own special relations.

———T

* Light Artillery Tactics.

.
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A. I. “The high standard of practical gunnery required of artillery
troops” and the expense necessarily involved in the instruction of gunners
‘“‘demand a proportional degree of intelligence, and capacity for instruction,
in the individual spldier. Artisans and mechanics should form a large pro-
portion of the artilery soldiers”.*

The individual should be of good size and weight and he ought to have a fair
knowledge of arithmetic, to include decimals.

He should be thoroughly instructed in the school of the soldier, Infantfy
Drill Regulations; the manuals of the different pieces of artillery, sea coast,
Q. F. and flank defense; the machines and appliances for handling them, and
in the use of instruments employed in target practice. A certain number of
men in each battery, the artisans, ought also to have instruction in the use of
machinist’s hammers, ratchet drills, stock die and taps; be taught how to
pack a stuffiing box, and how to clean and set a valve, so that they may act
intelligently in keeping guns, carriages, machines and appliances in order,
and in replacing broken parts with spare ones.

The artillery soldier should also have thorough instruction in Parts I, II, 111
and VII of Small Arm Firing Regulations; the firing at known distances and
stationary targets to be limited entirely to the recruit course of the first
season; thereafter all practice should be at moving targets at distances rang-
ing to 600 yards and further when practicable.

A. II. The battery should be organized into detachments, sections and
platoons, and it should be armed and equipped as it is now; the detachment
to consist of seven men and a corporal: two detachments to form a section,
the command of a sergeant; the section to be an administrative rather than
tactical unit, the sergeant being responsible for it under the regulations as for
the squad, and to call its roll at all battery formations.

When turned out for gun dnll the size of the detachment to be varied,
depending on the gun to be handled. For marching maneuvers and ceremo-
nics the detachment to be the basis, as the squad now is in extended order
Infantry Drill Regulations,

The marching maneuvers and ceremonies of the battery to be the same as,
and to be limited to, those in the school of the company in closed and extended
order, Infantry Drill Regulations; except, that all inspections shall take place
at the guns assigned to the battery: that the system of marching by fours
shall not be used; and in the Heavy Artillery Manual all paragraphs from 24
to 105 and from 116 to 130 inclusive, shall be omitted.

Iam well aware that in advocating the armament of sea coast artillery troops
with small arms I am not in agreement with paragraph 582 Artillery Manual,
but after carefully considering the matter I cannot help thinking that such
armament is a necessity; having the arms, of course the men must know how
to handle them. The small arms are necessary because, from experience
gained in war, 1t has been amply demonstrated that adequate results cannot

¢ Tidball, page s84.
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be gained By fleets in fighting batteries, unless at the proper time, either there
is an sauxiliary force to land, or the vessels engaged can land a sufficient
number of men to take the works, even temporarily, to dismantle them and
destroy the material.

A great deal of attention is given to the organization of such parties, to their
successful landing, and tactical handling on shore, by our own navy as well as
by the navies of Europe; that such a landing would be made in an attack on
seg coast fortifications cannot be doubted, indeed when we consider the rela-
tively small quantity of ammunition carried by war vessels, the difficulty in
renewing this supply, and how hard it is to hit the small target presented by
the guns on shore, such an attack frequently becomes a necessity.

The heavy guns and flank defense pieces are not sufficient to repel such an
attack, as the party making it may effect a landing entirely out of their range;
theoretically, there will be infantry to protect the batteries, but even if there
is, and it is sometimes very doubtful, the garrison must be so armed that the
men not actually serving the pieces may be able to assist in their defense; to
do so, and to guard them successfully, they must have the rifled musket.

In addition, the instruction in rifle firing is recognized as a most valuable
preparatory course for instruction in aiming heavy guns accurately; therefore
the time devoted to it is a clear gain.

The system of selecting and training great gun captains in our navy is an
example: .

¢t consists (1) of small arm practice for the whole ship’s company, (2) the
selection from those who excel in this exercise of four times as many men_as
there are guns, (3) the further selection from this number, by causigg the
competitors to sight and fire small arms, according to methods closely re-
sembling those employed with great guns, of two men for each gun on the
ship; (4) the substitution of weekly sub-caliber practice in lieu of the great
gun drills usually held ”.* .

The sub-caliber practice is executed with a rifle barrel rigidly secured to the
gun, either on the outside, or in the bore; the English and the men of other
navies are also instructed in the use of the rifled small arm.

I cannot learn that any fortress artillery in Europe are otherwise armed
than with the rifled musket. It may be objected, as stated in the Artillery
Manual, that artillery work requires all the time of the garrisons; it does,
when the garrisons are totally inadequate in numbers, as they usually are, for
the size of the post and the number of guns, but a garrison with the minimum
number of men, as set forth in the Report of the Artillery Council of 1887,
will always have time for its proper instruction; in any case, the instruction
necessary to teach men how to aim correctly should take precedence and dis-
place other less necessary work. Aboard ship the crew have not only to learn
great gun drill, but also that of the rifle and cutlass, in addition to the other
work of caring for and managing the vessel,

* Naval Information Series.
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I know that at one time there was a strong feeling in the artillery against
the small arm, and justly so because at that time its use and infantry forma-
tions were carried on almost to the exclusion of artillery work; this was due
in a measure to the encouragement extended to men to become expert in the
use of the rifle, and also to the fact that troops in infantry formation presented
a better appearance on occasions of ceremony, as inspections, &c.

These objections no longer hold, as the use of the small arm has been rele-
gated to its proper subordinate sphere, and as equal encouragement may be
expected for men to acquire skill in gunnery; besides; a well drilled artillery
command at the pieces will present a more imposing if not so handsome a
spectacle than it would in an infantry formation. The misuse of a method
does not always warrant its abandonment.

The end to be gained by artillery instruction is to have the individuals of
the garrison so trained that the greatest number of accurately aimed rounds
may be fired in the least practicable time, and that the firing may commence
within the least possible interval after the bugle sounds ¢‘to asms”,

To accomplish these ends and keep the men up to the standard of maximum
efficiency, 1t is necessary that each battery may have its assigned guns, with
all their equipments complete ready for use at any moment: that suitable
provision is made for transporting the ammunition from the storage to the
service magazines, that the men are permanegtly assigned to their places, as
far as practicable, and so well drilled in their duties that whenever the alarm
sounds, night or day, they are able to take their posts and be ready for battle
without confusion or delay; exactly as is now required in case of an alarm of
fire.

The thorough drill required to fulfill these conditions can only be had by
making the military instruction of the soldier the primary object, and making
all administrative and fatigue work subservient to that end; consequently,
during the drill season the compulsory attendance of c¢very man, at the
excreises, should be insisted upon, excepting only those actually on guard, the
sick, and one cook for each battery,

When all attend, and attend each day, except Saturdays and Sundays, the
thorough training of the whole garrison would be accomplished so soon that
thereafter a drill of thirty minutes daily would be sufficient to keep the
individuals in the maximum state of efficiency—to that time should be added
ten or fifteen minutes daily to be devoted to the care of the guns and car-
riages, especially those of the new system which are more complicated, more
costly, and require constant care to keep them in serviceable condition.

B. L. a. Ballistic firing ought to take place in my opinion, only at the
Artillery School, where the scientific skill and accuracy, so necessary to in-
spire confidence in the results, are best available.

That School should always be the first post to be supplied with a piece of
each caliber of sca coast artillery and its complete equipment: and each piece
should be fired there under service conditions; its sights tested, its range
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tables calculated and verified, and its manual for loading, firing and mechan-
ical maneuvering determined. The results obtained should be communicated
to all artillery officers in printed memoranda similar in size to general orders,
‘War Department. Any defects discovered, or improvements suggested, by
the test should be reported for. remcdy or adoption before any other pieces or
carriages are manufactured.

After two years’ experience with the Rogers range tables, both in practice
firing and in the instruction of non-commissioned officers in their use, I can
suggest no improvement in them, except if the 15'’ S. B, is to be used only in
firing at squares, the deviations in the table would be more convenient if ex-
pressed in minutes; if the gun is to have a service sight similar to that on the
8" C. R., as it should have, then only an additional column of deviations in
minute values would be necessary.

In preparing the sights for rifled guns, the sight angle for drift should be
determined and the sight slot permanently set at that angle, to eliminate the
necessity for computing the drift when firing.

B. II. 2. The whole superstructure of the artillery personnel depends
upon its foundation, the battery; no battery is in a state of maximum efficiency
unless it has as many skilled gunners as it has detachments of the minimum
size.

As at present organized it ought to have eight gunners, and for their in-
struction in firing and for keeping them up to the standard the present allow-
ance of sixty rounds of ammunition is a barely sufficient minimum; it is
presumed a special allowance will be made for mortars. Each gunner should
fire at least five rounds per annum at a moving target, and the minimum
qualifications for that grade ought to be his ability to put four of the five shots
within the area of a modern war vessel, say 350’ X20’, while it is passing the
gun at an average speed of six knots per hour; the gun to be loaded and the
aiming to commence when the vessel arrives within 3,000 yards, and the firing
to cease when she passes that distance beyond the gun.

At the stated speed it would take the vessel about 26 minutes to cross the
field of fire, the minimum range being 1,500 yardsy ll@ would give ample
time to fire the five rounds with, say the 8’* C. R., aiming d¢liberately; and
probably with the 15’ S. B., also.

In experiments made in England the 9'’ 12-ton M. L. rifle, front pintle, was
fired at the rate of one round per minute, at a moving target with an area of
25 5q. feet, and good shooting was done. Six knots is taken because it is the
average speed prescribed for target practice with heavy guns* for the English,
French and German navies: the steerage way of the Italians is about the
same rate. An examination of the accompanying figure will show that some
restriction will be necessary to prevent the gunner from firing all his shots at
practically the same range,

* Naval Information Series, 1890,

Journal 5. No. 2.
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For instance,firing with the 8'" C. R,, I. V. 1414 ft., and giving one and one-
half minutes for each shotkit would take only six minutes for the five shots, or
while the vessel was moving 1200 yards, or 6oo yards on each side of the min-
imum distance, which would give an approximate extreme variation in range
of only 110 yardsssee dotted lines on figure, equivalent to a change of about
12 minutes only on his tangent scale; in other words, he could fire his five
shots without altering his elevation, and by moving his gun through a training
angle of only about 44 and still keep his shots in the 20’ vertical plane.

To prevent this, the first shot should be fired within two minutes after the
target passes the first buoy, and cach successive shot at intervals of not less
than three nor more than five minutes; this would give the approximate
ranges noted in the full lines of the figure and require the piece to be
traversed through a training angle of 100\, approximately.

It may be noted in this connection that if the gunner waits until the bow of
the war vessel intersects his line of sight, and he then removes the sight, puts
in the friction primer, jumps down and gives the word fire, all being easily
done within five seconds, the shot will hit the vessel at about 1500 yards range
73 feet abaft the bow, at 1800 yards, 55 feet, and at 2500 yards, 112 feet; all
somewhere abaft the foremast or turret and forward of amidshipsy je will thus
always have a definite object for the third point of his line of sight although
firing at a moving object.

After the gunner has qualified once if there are not more than eight to be
qualitied, his allowance should be increased in proportion to the number of
candidates where that number is less than 12—if more than 12 the total allow-
ance should be increased at the rate of 5 rounds for cach candidate.

The present method of competition between batteries seems to me to be
objectionable inasmuch as it does not contribute as fully as possible to the end
desired, the production of the greatest number of skilled gunners, and by
skilled gunners I mean men who can so aim their guns on a moving object
that the shot will hit it; competition should be between the gun detachments,
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and the winning detachment should not only have the privilege of wearing
the insignia now prescribed, but a sum of money also, to be equitably divided
among them; the relative standing of gunners to be determined by the mean
absolute deviation of the shots in the vertical plane, and the best battery and
regimental gunner to be similarly rewarded.

There is a great deal of old ammunition at different posts which was
intended for use with the 87 and 10’ S. B. and the 100, 200 and 300 pdr.
Parrott guns. This ammunition is useless for any other purpose, and can be
most advantageously used in instructing gunners and developing a suitable
system of firing: it ought most unquestionably to be so used. It is true that
the Parrotts are reputed to be unsafe, but they can be fired by clectric
primers from a safe place; if they burst they will be of more value to the
government than now, because they can then be sold for old iron.

6. The old guns, 7 e., the 8" C. R,, 10'" and 15'’ S. B., are just as valuable
for purposes of instruction up to 3,000 yards, as the new ones; that iya gunner
who cannot make good practice with them at such a target as will be pre-
sented by a torpedo boat say 9o’ x 11’ will not be able to do it with the new
guns, the accuracy being determined by the penetration of an imaginary
vertical plane of that area,

At the same time I believe there should be no class of guns in a garrisoned
fortification with which the troops have not had regular annual firing practice
under service conditions, no matter what is the cost of the ammunition, or
what the life of the gun. e

The present expense incurred for projectiles for high powexﬁ guns may be
easily avoided, because, as stated by the Chief of Ordnance, U. S. Navy*
¢« cast steel shell which will penetrate nearly a caliber of steel armor without
breaking, can be procured at a cost but little exceeding that of cast iron
shell”, In regard to the gun itself, supposing an extreme case, that there is
only one high power gun at the post and that its life is only 150 rounds, if three
rounds per year were fired from it, it would be 25 years before half its lifc
was spent, and who is willing to say that our new guns will not be in a fair
way to become obsolete within that time, or that, at thé least, some simple
comparatively inexpensive method of re-lining them will not have been
devised and put in successful operation.

It cannot be too strenuously urged that any gun mounted in a fortification
is there only for the purpose of making a successful defense, and to accom-
plish that purpose it must be used in regular firing practice. —

¢. The plotting boards, azimuth and other instruments now supp‘ied are
amply sufficient for the purposes, and

d. No necessity for other, or auxiliary methods for checking results in
target firing, has presented itself so far as I know.

¢. The present method of measuring the lateral deviation of shots answers
well enough; when the base line has been accurately located, and the

* Annual Report, 1892.
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observers get the first splash of the shot, its position is determined with
sufficient exactness for any target shooting; in such a case I have noticed that
the difference, in lateral deviation as given by the azimuth readings, and that
of the transit was so small and regular, as not to justify the use of the latter.

The only plotting of a shot needed is the point on which it penetrates an
imaginary vertical plane erected at the target; its mean absolute deviation to
be computed from a point which is the intersection of a perpendicular line in
the middle of that plane with the water line; this would give the greatest
value to a shot striking a ship between “ wind and water”, and usually oppo-
site to the boilers or machinery.

Too much importance cannot be given to sub-caliber practice; it is princi-
pally by that practice that skill of hand and eye, and the exercise of good
judgment, can be trained to act simultaneously, and by that means, the gun-
ner will come to understand each other, so that the pointing may be done
most accurately and in the least time. Sub-caliber practice should come after
practice with the small arm, and precede the firing practice with the heavy
pieces; the sub-caliber gun should be used in turn with every caliber of sea
coast piece mounted in the work; the firing should always be at a moving
target, and the heavy gun handled exactly as it would be in battle: no gunner,
and no candidate for that grade, should be permitted to fire the heavy gun
with its normal charge and projectile, until he has demonstrated his ability to
make a certain number of hits, within a specified time, with the sub-caliber
piece, the gun being handled by its regular detachment; the number of hits
and time required to be determined by experiment. Sub-caliber practice,
always at a moving target, should be had either once or twice a week in lieu
of the ordinary drill; the target can be attached to a rope which should pass
round a drum which would automatically record the revolutions, and thus
determine the speed. Two men could easily manipulate it, if properly con-
structed.

g. The present methods of conducting target practice fulfilf all necessary
requirements, and could be readily adapted to firing at a moving target; the
firing to be done by the gunners only and without assistance from the officers,
as under the system of instruction here advocated, the actual firing is to de-
termine the sufficiency of the instruction already given, as well as to famil-
jarize the detachment with the actual handling of the piece under realistic””
conditions; the theoretical cxamination for gunners now in vogue to be dis-
pensed with, as in my opinion it simply demonstrates the possessiong of a
good memory, natural ability, or a fair education by the candidate; it does
not demonstrate that he can hit an enemy’s vesscl passing in front of his gun{
#t ought to be noted that I refer to the examination npot to the course of theo-
retical instruction, although in my opinion, the latter may be advantageously
curtailed, and the time saved given to firing with the small arm and sub-
caliber.

4. Inasmuch as England, France, Germany, Italy, and, I believe, this
country limit the target practice with the great guns principally to distances

'
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between 600 and Yooo meters, it is reasonable to suppose that the coast artil-
lery may expect to do most of its fighting with heavy guns within these
ranges, and as the majority of channels will be covered by fire ranging to
3vou yards no changes in the ranges now used wppears to be necessary, except
as they may be varied by the use of moving targets as already stated.

For the rifled mortars which will be used to prevent a war vessel from lying
off at long range and bombarding extensive works, dockyards, or cities, the
range should extend from 3000 to 8000 yards.

7. For finding the range for the mortars, and for guns firing at a target
greater than 3000 yards, the azimuth circles now in use answer well enough,
until sumething better and simpler is devised; a simple method for communi-
cating the ranges from the plotting station to the gunners is necessary; one or
more posts on which numbers of sufficient size to be plainly seen can be
placed, and changed, by a man whose duty it is, as indicated by a Wheat-
stone dial in electrical communication with the plotting station, appears to be
a practicable method; but no system of range finding can take the place of or
excuse the want of skill in estimating distances, within limits, on the part of
the gunner, because when the vessels get in close, and there is a fleet of them,
it will be impracticable to keep the observers and the gunners on the same
vessel unless the firing be by division or battery, which is not likely at short
range; in war, the ranges covering the water in which the ships will be com-
pelled to maneuver by its depth, should be marked by lines of buoys of dif-
ferent colors, as the same buoys now mark the channels.

j. The province of the artillery target is to afford a distinct object on
which to aim: it must be so it can be easily handled, able to stand up in a
rough sea, and be easily towed. From experience gained in placing eight
targets, that number having been rendered necessary in one target season,
by the rough water and strong currents of the road-stead, it was evident that
the only target which filled all these conditions, was an old flat-bottomed
boat about 16 feet long, decked over with ¥’’ flooring; a mast about 10 feet
high was erected amidships and secured by one fore and aft and one thwart-
ships guy; upon those guys the cotton cloth furnished by the Ordnance De-
partment was stretched; before the firing was over the boat had a hole
knocked in it, and it filled, but as there was no ballast in it, it kept afloat, and
as the mast remained perpendicular and the canvas was plainly visible the
firing was continued; the boat was easily towed in afterwards and repaired;
a seventy-five-pound anchor held it in place easily; such a target is readily
towed by a 1% '’ line; the Italians in their practice with great guns use a tow
line one hundred yards long,* so a similar length would appear to be sufficient
for our work.

B(ab). It does not appear to me to be necessary or desirable that there
should be any manipulation of the powder at any post, other than the Artillery
Schoul, except to test its velocity before target practice by using the chrono-

¢ Naval Information Series, 18g0.
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graphs already supplied, or the pressure gauge when there is a variation from
the service charge.

C. As all firing, at posts other than the Artillery School, should be carried
on as nearly as possible under service conditions, a standard density of load-
ing should be determined for each gun, The longitudinal space occupied by

the cartridge and projectile once determined, should then be accurat?y/

marked upon the rammer staves of all muzzle-loading guns, and thereaffer
every care should be exercised, when the piece is loaded, that the mark is in
the same vertical plane as the face of the muzzle.

There has been such an advance made in drawing cartridge cases, that ina
short time it will be apparently entirely practicable to put up the charges for
B. L. guns in the same manner as they are now prepared for the small arm
and Q. F. guns. This would practically settle the density of loading for all
B. L. guns.

D. There are entirely too many records now. All the vouchers to Form
11 ought to be discontinued, except the report of the plane table observers;
even that should be modified to show the angles for only one station. To get
the information necessary the formy could be changed to show under observed
results, that the shot struck above/below, instead of short and beyond; the
mean deviation in the column now devoted to transit deviation; the mean
absolute deviation to be shown at the bottom of the column of mean devia-
tions for each gunner—the columns, previous fires, and total fires, to be omit-
ted; the plotting to be restricted at the most, to the position of the shot in an
imaginary vertical plane erected at the target; the instrumental velocity at
the time of firing ought also to be shown. The post record target book modi-
fied to conform to Form 11 would then contain all the information necessary
for studying the firing from the records. In order, however, that the pointing
may be accurate, and the gun laid properly, each battery should be supplied
with a telescopic sight, similar to that on Gurley’s solar compass, which is
inexpensive and can be readily placed upon the service sight without necessi-
tating any change in the latter.

I1I. A. a. In order to facilitate control in action, and permit the simulta-
neous firing of more than two guns at the same object, the battery of pieces
ought to be divided into scctions and platoons; the section to consist of one
piccee, its three relicfs, and complete equipment ready for action; two sections
to form a platoon: two or three platoons a battery: two batteries a division,
the command of a field ofticer.  This would give a complete chain of respon-
sibility and command from the gunner, chief of scction, chief of platoon, bat-
tery commander, division commander, commander of the post, to the com-
mander of the harbor defenses, and furnish adequate means for fire discipline
and control in action.

6. The principle governing the fire of a battery is concentration: the rire of
every heavy gun ought, primarily, to be concentrated upon the flagship to
disable her, or demoralize her crew, so that the direction and unity of the
attack may be destroyed.
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The fire of the Q. F. guns ought to be concentrated upon the secondary
battery, and upon the guns in the tops of the vessel whose fire interferes most
with the service of the heavy guns of the fort.

¢. It does not seem practicable to express the rate of fire in time, owing to
the differences in the guns themselves, and the crude appliances for handling
them; it can only be satisfactorily determined by experiment,&h;g:everning
principle now, as heretofore, is that the loading must be done wit great-
est rapidity consistent with doing it properly, and the aiming should above
all things be done accurately.

£ and C. In harbor defense, as in any other military operation, to obtain
the best results control and responsibility must be inseparable. There can be
but onq commander for any une harbor; he alone can be responsible for its
proper defense, and he alone must have complete control of all means pro-
vided for that purpose. He should hold exactly the same position in relation
to the different forts, torpedo lines and means of obstruction, as the admiral
does to the vessels of his fleet.

He prepares his plans and communicates them, or so much as may be nec-
essary to secure intelligent coiperation, to each commander of a fort, torpedo
line, or auxiliary defense. His subordinate commanders must also be allowed
to exercise independent command over their own units, in carrying out his
plansj exactly, for illustration, as the captain of a war vessel carries out the
instructions of the fleet commander.

The harbors themselves, the means for their defense, and the methods of
attack will vary so much that the only general principle governing the fire of
the batteries, in relation to each other, or one group to another, that can be
enunciated, is that already stated; part or all must be available for the best
effort, in repulsing an attack, in the discretion of the commander of the har-
bor defenses.

Of course it is understood that there must be an electric plant at each post
to furnish telegraphic or telephonic communication between the batteries and
torpedo lines in the harbor, the current for the search light, and the power for
the ammunition hoists, and training the guns.

2nd Lieutenant W7ilmot E. Elis, sth Artillery.—A clear distinction should
be preserved between range tables (which are strictly professional papers,and
founded on the science of exterior ballistics), and those tables that are in-
tended to be used either for the instruction of enlisted men, or under service
conditions.

This consideration leads to the following natural classification: firstj those,
which are computed from ballistic formulee, and furnish all the elements of
the trajectory; second—those intended for the purpose of training gunners
in the science of gunnery; third—those that are adapted to actual service
conditions. These classes may be designated respectively:—Range Tables,
Gunners’ Tables of Fire, and Service Tables of Fire.

Range Tables should contain all the “ballistic elements”, and might, very
properly, provide such auxiliary information as would be of use in preparing
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records of artillery target practice. The tables computed by Major J. I.
Rodgers, i1st ‘Artillery, and published in G. O. No. 10 of 1892, may be taken
as model types of this class.

The Gunners’ Table of Fire is intended for purposes of instruction only,
and should contain all the information essential to the solution of problems in
gun-laying. The data should be neither too complex, nor too simple. They
should not be so intricate as to unduly tax the intelligence of the gunner, nor
on the other hand, should they be so conveniently compiled as to solve prob-
lems that he should solve for himself.

In the Service Table of Fire, all refinements should be eliminated, and
simplicity should rule. It should be adapted to the individual peculiarities of
cach piece, as shown by its record of fire. In its handiest form, it would con-
sist of a placard hanging upon the same peg with the gun equipments.

As yet, no fixed and invariable curriculum for the School of the Gunner has
been established, nor has any standard of preliminary qualifications for
entrance into it been defined. In the absence of these guides, it would be
uscless to attempt to construct ballistic tables to be used in the school.

Gunners’ Tables of Fire, and Service Tables will be dismissed without
further remark, as it was intended only to point out in tables of fire a distinc-
tion, that is something more than a theory.

The rest of this paper will be devoted to a discussion of tables to be used
in connection with gun-laying drill at the 8-inch M. L. rifle, and the 15-inch
smooth bore gun. In order to avoid confusion of terms, these tables may,
temporarily, and for the purposes of this paper, be called *“Gun-laying
Tables”.

THE S-INCH CONVEKRTED RIFLE.

The service sight is provided with an oblique vernier, and admits of a min.
imum reading of one minute. The detlection scale is divided into points
about onec-nineteenth of an inch in length, each point corresponding to one
one-thousandth of the range. The limit of visual sud-division of the min-
mum units may fairly be taken as one-half, both for the elevation and deflec-
tion. ’

Preliminary Sugygestions.

I. A constant ballistic co-efficient +huld be assumed.

II.  All strictly auxiliary data, such as angle of fall, maximum ordnate, cte,,
should be omitted.

III. It would be well to neglect all allowances for drift, as the amount is
small at the ordinary rangcs, and the consideration of it introduces into the
gun-laying problem, a complexity that admits of permanent elimination by
mechanical means.

The method which has been employed in the English service for guns of
position consists in inclining the sight to the left of the vertical by an angle
known as the *‘permancnt angle of deflection”. A calm day having been
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selected, a series of shots, ordinarily ten in number, i§ fired, using varying
angles of elevation. The formula of Major R. W. Ha{,‘ R. A. (which is easily
demonstrated by the relation of similar triangles) gives for the angle of deflec-
tion for each shot, § representing the angle:—

__deflection

tan - X cosece
range

The mean of the angles so obtained is taken as the ‘permanent angle of
deflection”.

IV. In the Gun-laying Table, angles of sight should be substituted
throughout for the angles of departure of the range table. The information
wanted by the gunner relates to the angle, at which he shall sight his gun,
and not to the angle that the axis of the piece makes with the horizon at the
instant that the projectile leaves the muzzle. While it may be true that data

< for the jump # incomplete and unsatisfactory, the fact that it e/ways has to

be takenm into consideration argues the propriety of making preliminary
allowance according to the data, whatever they may be.

V. The employment of the number “ten” as a unit of reference will be
found to present many practical advantages. It can be used in computation
with the same facility as unity, and with a proportional reduction in “approx-
imation errors”. Moreover, ten (in miles per hour) fairly represents average
conditions as to speed of wind and target.

VI. As the construction of the service sight practically precludes any sub-
division of the minimum units smaller than an estimated bisection, the con-
sideration of fractions of a denomination less than one-half would, to say the
least, be superfluous. We might except those cases, where, in making cor-
rections for variations from the tabular data, the multipliers used are unusually
large, or the original correction very small, or both. Common fractions should
be used in preference to decimals.

VIL. In laying the gun for a moving target, due allowance must be made
for the time elapsing between the completion of the aim and the firing of the
gun. This interval was found to average five seconds, and may appropriately
be termed the “firing interval”.

While temporarily in command of a battery some time ago, I constructed a
table to be used in connection with the gun-laying drill that I was then con-
ducting. The details were changed from time to time, and the form finally
adopted (which is the embodiment of the above suggestions) was the out-
growth of the lessons taught by these exercises.

The form employed is shown below. Major J. I. Rodgers’s table (I. V. 1475
f. s.—charge, 35 pounds hexagonal powder—projectile 157 pounds) furnished
the data for the compilation, and Lieutenant G. N. Whistler, sth Artillery, is
my authority for jump.

Journal 6. No. 2.
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GUN-LAYING TABLE FOR THE S8-INCH M. L. RIFLE,

Lonectkg};tlxrtl.Aﬂgle of Deflection Allowances.
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Nore.—The velocity of mnd and of target are each taken as 10 mﬂes per
hour. For any other velocity, multiply tabular-number by the velocity, using
ten as the unit of measure.  Corrections for movement of target, both in the
linc of tire, and perpendicular to it, are computed for the interval,—time of
flight plus the *firing interval” (5 seconds).

‘T'he above table is mainly intended for those cases of fire, where the track
ordinarily pursucd by vesscls is approximately parallel to the front of the
battery (which is the general ease): but for purposes of instruction, it can be
uscd for oblique fire, resolving the target’s motion into two components, one
parallel and the other perpendicular to the line of fire.  Unfortunately the
«mall number of divisions on the transverse scaleg materially restrict the em-
ployment of the service sight in the manner contemplated, especially for
whort ranges and high speeds.

A bricf description of the method pursued in gun-laying drill may be of
intcrest in this connection,

Information as to the distance and speed of the target was regularly received
at the gun at intervals of one and one-half minutes,  The loading of the picce
having been completed, the gunner waited the next information from the
range finding system. Upon the receipt of this, the sight was set by the
chief of detachment, who handed it to the gunner, who in turn placed it in
its sockct,  Meanwhile the gunner caused the picce to be traversed so as to

point always slightly in advance of the target, clevating for the water line of
the target, This) in most cases wis elfccted before the forward smokestack
came into the line of sight, ‘T'his point was sclected, as being a convenient
once amidships, thus giving a “lec-way ™ of half x the length of the ship for
incident errors, -

Dircetly upon the co-incidence of the point sclected with the line of sight,
the gunner removed the sight from its sockat, and the picce was fired as soon
as he was clear of the carriage. The clectrical firing apparatus was used,
and the chicef of detachment did the tiring,
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The accuracy of this method of sighting was tested in the following simple
way. The aim having been completed, the screw of the deflection scale was
rapidly turned so as to give a reading of zero. At the end of an epoch equal
to the time of flight plus five seconds, the forward smokestack should again
intersect the line of sight, or be slightly to leeward of it, if allowance for
wind had been made. These tests; as a rule, proved to be satisfactory. )

THE I5-INCH SMOOTH-BORE GUN.

Indirect pointing, employing the standard system of squares, is the means
prescribed for the laying of this gun. The gun is elevated by means of a
quadrant, whose minimum reading is five minutes, and laid for direction by
traversing the carriage in azimuth. It is customary to indicate by a perma-
neht mark on the traverse circle, every tive-degree point in the field of fire, a
true north and south line through the center of the pintle being the line of
reference.  An index is attached to the carriage at some convenient point
over the traverse circle, and furnishes the means for setting the gun at any
desired azimuth angle.

Sub-divisions of five degrees are ordinarily made with the assistance of a
pointing board constructed so as to coincide with the outer rim of the traveise
circle. Sometimes additional graduations for points (the length of each being
onc one-thousandth of the radius of the traverse circle) are also provided for
making deflection allowances. It is difficult to see any reason for the intro-
duction of this new unit of measure, when we already have at our disposal
the units employed in laying the gun in azimuth (circular measure).

The remarks in regard to simplification made under the head of the 8-inch
rifle are equally applicable here. For an clevated battery the tabular angle
of departure should be diminished by the angle of depression for each range,
and the jump for the new @ should be deducted to give the quadrant elevation,

Let us next determine upon the most probable method that would be em-
ployved in laying guns by the system of squares, using present service appli-
ances. The central station telephones to each of the guns,under its control, ' !
the square number, and the time at which the vessel will arrive at some pre- ’
dicted position. Each gun is then laid on the square indicated, and will be
ready for firing at the epoch antedating the predicted epoch by the time of
flight.

Lieutenant Harris’s discussion on gun laying by the system of squares
(page 23, Artillery Circular E) seems to contemplate a more complete sight-
ing apparatus for the r1s-inch gun than is at present issued for service,
and it seems that his detailed instructions are applicable to vessel-tracking
drill only: for the system employed cannot be one of indirect pointing, if the
gunnerist T . o T )
says, “In a
for drift, w
have an ac
wind with
the system
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Let us next examine the nature of the gunner’s duties under a system of
indirect pointing. From the crudest system up to those whose details are
mysteriously guarded as military secrets,—one statement is equally true of
all; the gunner does not sig#¢ his gun at all, but /ays it as ordered and fires it
at the word of command.

All the suggestions given above (if accepted as facts) go to show that in a
system of indirect pointing there is no room for the science of practical gun-
nery. If it is deemed advisable to instruct the gunner in anything beyond
the laying of his gun, and to go into the whys and wherefores of the range-
finding system, the plotting room is the place for that instruction.

In other words, a Gunner’s Table of Fire and a Gun-laying Table would be
practically one and the same thing, and should contain the following elements
for every square within the field of fire, viz:—Quadrant Angle, Azimuth
Angle and Time of flight.

While the data for the Table would be extremely simple as to form, it

would of necessity be rather voluminous. ReferepCe artillery records

of this post (the Presidio) shows that the average number of squares tabulated
for each of the 1s-inch_guns, mounted at the post, is about 1500, and each
tabulation covers somﬁlﬁf’(‘)-‘rt_wpages of a port folio book. For each square,
is given the distance and the azimuth angle. With this information, and
knowing the height of the gun above mean tide water, each battery is enabled
to determine the forty-five hundred elements for any of the guns assigned to
it.

As time is a most important element in laying guns for a moving target, the
following form of table is proposed as being in a simple form for handy ref-
crence:

— Gun No....—
East and West.
1 2 4
!Az. [Az.. Az. Az o
l;Q.E...QE . Q.E Q.E .11
iT ]’I‘ LT T |
T Ty T T T
< )‘Az . .‘1A7... . Az, Az })-5:
x ¢ AR
S - ) Q. E DQUE L L QUE )
I Q. E Q ‘QE Q. E lu)
X T T ...T T Jox
R R ‘ 3
< | | | =
~ A Az, ... .. Az... Az L e
§3 z ‘Z ! 3?\.
2 VQE...QE...QE....QE R
s N
COT . T T T a0
i
Az AT ‘Az Az iy
Q.E Q. E. . Q.E Q. E A
, |
T T T T .

/)1
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East and Wesk..

For 1500 squares, assuming squares of ;' by ;" this table could be made
out in placard form within the dimensions of 25 inches by 25 inches,

The author has not witnessed any gun-laying drills under the system of
indirect pointing, and what is suggested on that point is merely conjectural,
It seems, however, that a drill would be limited in its scope to laying guns by
reference to a practical table as above outlined. and firing after allowing for
the time of flight. The open sight now provided would furnish the means of
testing the laying of the gun for direction (only) and (incidentally) the accuracy
of the range finding system and of the table, as the point selected for obser.
vation should be in the line of sight at the predicted epoch,

In conclusion—the tables as above proposed to be used in connection with
our best service guns may be open to objection on the ground of ballistic
inaccuracy. The objection is not an unreasonable one, assuming a fixed
target and abundance of time. For a moving target, the conditions are dif-
ferent. It is an indispensable assumption in sighting with any kind of n gun
at a moving object, that the object will continue to move as it was moving ut
the time of observation until the fire shall have been delivered.  Captain
Chester has remarked that ‘‘this assumption is a very convenient one for the
range-finding system, but the enemy may not choose to act upon it", Brictly,
the ‘“epoch of assumption” should be minimized, and what may, at first sight,
appear to be a loss of accuracy, may result in more actual accuracy in the
saving of fime.

While this paper has been mainly devoted to a discussion of tables to be
used in connection with laying guns for moving targcets, such tables aure really
but part of the means to be used. The end is to sceure such cficiency in the
service of the gun that the gun-detachment works uas u machine, not ax a
labor-saving machine but as a time-saving machine, so that the unavoidable
¢‘epoch of assumption” may be reduced to the smallest possible limits,

1st Lieutenant Samuel . Allen, sth Artillery.—The “synopsis” for proponed
discussion of artillery instruction and practice, issucd by the Fournal, in
most excellent guide for a course of professional study by artillery ofticers,
The scope of the subject is very great, but between the lines may he read the
suggestion that for study, as weli as for discussion, it can most advantageously
be divided and sub-divided,

At every artillery post must be exhibited more or less variety among the
officers as to inclination and aptitude for bhoth theoretical and practical work,
In post work as weil as in general profescional advancement thig variety may
well be used, not only for the “greatest good to the greatoot numbes ™ Lt for
the better preparation and cquipment for the artiilery work of she post,

As intimated in the synopsis, the prosecution of instraotion and practy e
involves:

: e : . \ o

A. Tre wilection and preparatory inctraction of the wlaier,
ry e L MR IR LT LI s LM

B. Thefundamental Credinatraction of the pervnnel,

I
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The preliminary steps for the following year’'s work may well be taken im-
mediately after each season’s practice is over, while the errors, failures or
successes are still fresh in the memory. The assignment of subjects for the
lyceum may be made then, that given to each officer being very intimately
connected with the work to be assigned to him in the practical instruction,
drills and firing of the next season. This will lead to a careful investigation
and formulation of the details to be followed in sequence, the preparations to
be made, the devices to be procured, ordered, repaired and adjusted, or even
invented, and experiments to be made. This study will also prepare the
mind of at least one officer present to more readily comprehend particular
causes of failure or discrepancies in results, -

To captains, for instance, would very appropriately be assigned subjects
A (I and II), (see synopsis).

One officer might be required to determine the exact data as to the powder
on hand to be used, decide upon and prepare the cartridges (so as to get the
equivalent of service charges of fresh powder), and attend to the ammunition
service and loading: another be placed in charge of the records, use of
instruments (meteorological, observation and plotting): another have charge
of the reduction of data for gunners, use of range and reduction tables, or
graphical charts if used, inspection of pointing or sighting instruments and
operations.

Such divisions of duties undoubtedly suggest themselves to a commanding
ofticer, but the details are often made on the ground, or just before the prac-
tice, too late for any special preparation other than a hasty glance at a hand-
book. If, instead, these details are made from careful consideration of the
character of the officers of the command and as above suggested, each one
would have complete preparations made for the proper performance of his
part of the dutics, and would feel in much greater degree responsible for suc-
cess or failure,

The careful study of the separate subjects that would be required in the
preparation of a paper to be read in the lyceum would not only add to his
proficiency and the efficiency of the target practice, but would usually arouse
in the officer, and others as well, a deeper interest in the subject and its
important relations to practical work.

The dearth of professional literature at many posts is a handicap on ex-
tended technical study. A patient scarch through what is available will but
develop the deficiency and utter inadequacy of the average post library, but
it will lead to definite demands for fundamental literature which may some-
time result in systematic measures being taken to properly supply important
books and periodicals.

In the meantime letters to the Ordnance or Engineer Departments, Military
or Naval Bureau of Information, or the Artillery or M. S. 1. Fournal, will often
procure the information immecdiately desired, or pertinent refercnces to
reliable sources from which it may be obtained.  The Artillery Fournal and
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the Staff of the School would no doubt gladly respond to such calls, thus
extending their field of usefulness.

Requisitions for material and devices, made after careful investigations,
stating specifically the uses for which they are desired, urging the necessities
of each case, and its important relation to efficiency of service, will prod up
the supply departments to better provision for the many details required for
proper instruction and practice.

**The way to resume is to resume”—so pertinent a statement at one time
of the financial situation—may be made to read for the artillery, ‘‘the way
to practice is to practice”. Prayer to Jove for assistance in drawing the
wagon from the mire is effective only when the shoulder is at the wheel.
Doing all that can be done with existing material, appliances and allowances,
is the best way to learn the requirements and how to meet them. No one
accomplishes so much work, or obtains so much assistance as an intelligent
but persistent ¢ crank”.

The “‘target practice craze ” secured for small-arms instruction the present
efficient system and liberal appropriations (once undreamed of) for the proper
equipment of ranges. So with the artillery. Instruction will teach us what
the system of instruction should be, and practice will reveal all that intelli-
gent practice demands. If the necessity for a greater allowance of ammuni-
tion is made decidedly apparent by a general demand, supported by evidence
of thoroughly good work alrcady done, it will undoubtedly be authorizcd.
When a loud wail arose over the abolition of the sunset gun, the echoes
reached the congressional halls, and money for the few pounds of powder was
provided in the next appropriation bill.

The present is the time to work upon the primary elements of artillery
education an¥ training. Fitness and capability for taking up the more gen-
eral problems of artillery fire and defense will then be assured as the produc-
tion and mounting of the new armament proceeds, and the new defensive
works are completed.

Captain Fo/in L. Tiernon, 3rd Artillery.—The tendency of modern science
is toward the creation of specialties: experience has proved that it is only by
restricting the field of research that rapid progress can be made. Itis belicved
that the new problems, purely military, pertaining to the artillery arm of the
service, are enough to absorb the attention of our artillerists, however able
and dly{igent. What is true for the officers is equally so for the enlisted men.
The argument used that the batteries of heavy artillery can, in time of war,
be utilized as foot troops in the ficld, is the bane of the artillery service, and
its chief trouble can be traced to this fallacy. Under the operation of this
idea it has been withdrawn from its legitimate work, which has been in the
highest degree subversive of the interests of this arm. Coast defense stands
in every sense directly opposed to the idea of mobility. It is essentially a
passive, fixed, immobile service, and is limited to the line of the seca frontier,
and manned by a force essentially specialistic.  The duties and multifarious
details pertaining to this service all require special studies, most of then
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high order. The Artillery School at Fort Monroe, Va., is instructing officers
and enlisted men of the artillery in the science and practical work pertaining
to this arm. This school has increased its standard until it is now abreast

all similar institutions. Our heavy artillery was for years employed in
duties apart from those rightly belonging to it, and absolutely neglecting
those of its own proper sphere It has only been for the past few years that
it has been partially relieved 3§ the evils referred to, which enables it to pursue
to a reasonable extént a course of instruction and training in its own line of
work, and the good resulting therefrom is noticeable from year to year. The
progress made in the science of artillery has necessitated a new specializa-
tion for the service of the national defense, lying along the sea frontier, hav-
ing its own expert personnel from the private soldier to the officer in com-
mand. The whole value of artillery in coast defense depends on the efficiency
of its fire, and this fact cannot be too strongly impressed on officers and non-
commissioned officers. Good fire discipline simply consists in rapid and
correct drill under all possible circumstances.

Target practice under such conditions becomes of prime importance: and
the artillery must be able to fire quickly and accurately. To accomplish this
artillery troops should be divided into classes, according to their capabilities,
and instructed in the duties of the class to which each belongs, so that each
one can be relied on for the proper performance of such duty. Cannoneers
should be able to execute the manual and perform the mechanical maneuvers
of any piece prescribed in the drill-book. Gunners should be expert cannon-
cers and know how to manipulate and use practically all instruments pertain-
ing to gunnery. Artillerists should be experts and able to teach all duties
pertaining to the two former classcs, and their own course should include all
that pertains to the profession. It was thought by some, that it would be
difficult to find men in the service sufficiently intelligent to become gunners.
Many have been found who have shown themselves capable of mastering the
course. Not as many of this class of men are found as should be, nor do I
think there will be until some means are devised making this arm of the
service more attractive for those possessing the essential qualifications,  As
stated by Captain Chester, 3rd Artillery, * furnish the captain with proper
material, and then hold him responsible that they are taught and trained into
efficiency.” If this policy is followed it will produce efficient non-commis-
sioned officers, who can be placed in responsible positions, and etfect
professional pride, without which no battery can be efficient. It is unfortunate
that our sea-coast armament is yet composed of the old guns and their car-
riages, but as they are the ones with which the artillery must work we will
show how the best results may be obtained: in correct loading, in accurate
laying, in the correct application of any corrections which have to be made at
the gun.

The many details necessary to secure successful results in firing must be
carefully observed. Those of loading are of the utmost importance; for
instance, the charge not properly rammed home, will result in a loss of muzzle
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velocity, consequent loss of range, and the throwing away of the shot; and
will cause a false correction for the next shot, thus throwing it away also.
Thercfore, great care must be taken and attention be paid to the density of
loading in muzzle-loading guns. Any variation affects the initial velocity and
consequeptly the accuracy of fire. Every officer and non-commissioned
officer should be familiar with the proper grade of powder to be used in each
gun, and know the initial velocity of each particular grade to be used in any
particular gun. New powder will give greater velocities and pressures than
that which has been in store for some years. Before the season’s practice
tiring is commenced a number of barrcls of powder should be thoroughly
mixcd, to insure uniformity. Projectiles should also be selected as near the
same weight as possible. The previous history of the particular piece to be
used should be known, sights and sight-seats inspected and adjusted if
necessary. As regards laying, any error in setting the sights will cause
errors in range and direction.  Gun-layers must not give the signal that they
are on unless they are properly laid. A careful compliance with the foregoing
will insure as good results as possible with the guns in use.

During the firing the artillerist in charge of the guns must be kept fully
informed of all obtainable data of importance to him. Many officers consider
the time spent on the old material thrown away. This is not so. The prac-
tice affords opportunity for beneficial instruction. It necessitates the use of
methods, of instruments, and much data that will be required with the high
power modern gun. A greater knowledge of the scientitic principles pertain-
ing to the practice firing and improvement in the practical work have been
observed each year since the practice began; for instance, the methods of
obtaining the values of all deviating causes of the shot, affecting the tra-
jectory, jump, atmospheric conditions, drift, etc., are taught, and their cor-
rection made at the guns during practice. The use of plotting boards and
observation instruments  ame nccessary in all practice, with all kinds of guns,
for plotting targets and measuring deviation of shots.

In regard to mortar firing it is almost the universal opinion of officers having
had charge of such firing, that there is but little instruction of a valuable
nature obtained from it. The pieces are generally mounted on rickety
carriages, rotten and insecure platforms, which render every element of the
practice unreliable, It is necessary that officers of artillery possess a great
deal of technical knowledge, to cnable them to instruct those under them, as
well as for an efficient discharge of their own dutics. The following contri-
butions are of value to those having charge of target practice: Major
Rodgers’s Tables, in Artillery Memoranda: Whistler’s Graphic Tables; Lieu-
tenant Ruckman’s Tables of Wind and Atmospheric Data, and pamphlet of
Licutenant Millar. The latter gives complete information, in detail, of all
that is necessary for conducting the practice firing from the beginning to the
end. The form for kecping the records rcquired, is simple, all on one shect,
does away with the multiplicity of papers required by the department, yet

Journal 7. No. 2,



234 COAST ARTILLERY FIRE INSTRUCTION.

it embodies all data essential to a perfect and complete history of the firing.

The present conditions and methods of instruction are as good as can be
devised. Experience has shown that the best method of measuring lateral
deviation is by transit in codperation with station observers: for the reason
that should the transit fail, which very frequently happens, the shot would be
lost; with three instruments observing; the- failure of one would still supply
data for plotting. I agree with those who thfnk the record of firing should be
accurate and full, only giving such data as is of use. Ido not agree with or
sec the force of the argument that all lateral deviations should be taken only
by transit, and when this is not practicable then trust to the eve, rather than
to base line observations. I have had charge of my battery practice for years
and was present during the firing of many other batteries. When both the
transit and base stations were used in co’iperation I always found a great
diversity of opinions among those present as to where they saw the shot
strike and the distance, no two agrecing In my opinion, if the work at
the base stations is carefully done by intelligent observers, there can be no
comparison between the rcliability of their data and that of the ¢ye. I have
had considerable experience, but would not be willing to hazard my practice
on such data unless the other was not obtainable. There is no way by which
accuracy of range determination is better obtained than by instruments.

After close observation since the instruction of individuals for gunners com-
menced, it is my opinion that the method at present pursued, by battery, is
the best: it stimulates the men, being a battery competition, cach man does
his best to excel in the work. The necessity of obtaining uniformity of in-
struction and gencrally in the substance of it, is what is needed.  The
course of instruction as now prescribed, which has been followed for the past
four years, and under which great progress and improvement has been made,
should be revised to mect such progress and improvements as experience
suggests,

Of the necessity for systematic training of gunners there is no question,
What is most needed is a uniform standard for boards of examiners. I have
been a member of the regimental board, of the Artillery School board, and
have had more or less to do with other bourds while they were examining my
battery, and cach board had a standard of its own. I believe this is true of
all sach boards.  There should be but one board of examiners in cach depart-
ment: better still, one for the artillery arm.  If this is impracticable, the War
Department should describe a definite standard, uniformity of work, and
limiting powers, for the guidance of all such boards of cxaminers. This
would enable a comparison to be made of the relative merit of different
organizations, an impossibility under the present system. ‘The good work
done must be continued, and as time and instruction develop progress and
improvement, the standard should be raised to meet it.

A great deal has been done, but there remains much more to he accom-
plished.  The artillery is mastering the difliculties met with in the usce of the
old armament, thereby better fitting it for using the new,  The difficultics
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that will be met with in the new will not be all of the same kind as in the old,
but will be quite as numcrous. It is rcmarkable, what progress has been
made by the coast artillery personnel in the past few years, or since it has
been realized that it is impossible to make it both first-class artillervmen and
infantry soldiers. It has pushed its way on in the facc of many difficulties and
disadvantages. [t has never been an attractive service to the enlisted men,
though its work is often extremely interesting to its votaries. Its doings are
little seen and seldom rewarded. It scarcely ever reccives any honors or pro-
motion out of the ordinary way. The trials of the artillerymen are not
enumerated to suggest that they are ill-used, but to show that their merit is
great in that, in spite of the disadvantages, they have brought their arm into
a condition of efficiency. They are producing the nccessary system. No
pretence is made for its perfection, but it is workable and advancing. Con-
trast the condition of the heavy artillery of ten years ago and of the present
time: it will show what great advance has been made both in the theoretical
and practical work of the profession. Ten years ago target practice was not
known, now it is being had at all posts where guns are available, with excel-
lent results, which would have been incompatible with the conditions existing ¢
a few years ago.  These statements are made to show the advance made in
fire discipline.

It may surprise those who have never given the subject thought, that in the
United States, with its population, its wealth, and its defenccless condition,
excepting the regular artillery, there is not a single organization of any size

-— —__ instructed and trained as heavy artillery. This may be considered due in a

great measure to the fact that our sea coast defenses have been neglected and
unprotc%d, save by a few obsolete fortifications and armament. The pcople
of the nation are beginning to realize the necessity for better protection and
sccurity, and when the improvement is reached our regular heavy artillery
will have its duties increased many fold. 1 have no doubt but that when that
time arrives and the sea coast is equipped with modern armament, the
national guard of the country will become interested and form heavy artillery
organizations for sea coast defense.  The regular heavy artillery will have to
perform the duty of instructor.  The fact that our regular artillery is so small
will necessitate the country depending on its national guard for re-enforce-
ments.  As the multifarious requirements of modern defensive works cannot
be acquired within a limited time. some provision for the instruction of this
peculiar organization should be made, to make it an efficient auxiliary volun-
teer force properly instructed in heavy artillery. In time of peace such
organizations are not under the authority of the federal government.  This
precludes the idea of making it eflicient unless some law is enacted making
it amenable to such authority. The necessity for such auxiliary force is con-
ceded, therefore it should be placed under the control of the federal govern-

ment. ~

ist Licutenant . N dstler, sth Artillery,—Within a comparatively shorg
period samples of the new ordnance will be mounted upon our fortifications;
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and it is to be hoped by the end of the century we will find at least our most
important works fully equipped with the modern armament. With the ad-
vent of new guns will come the necessity for new methods and new systems
of instruction: and the proposed general discussion of the subject of artillery
instruction in the Artillery Fournal would therefore appear to be very apropos.

Our Corps is undoubtedly very much hampered by its organization; without _—

a head and copsisting merely of independent regiments (organized upon an
infantry basis)j there is no source from whieh we are to look for a systematic
plan of seacoast defense and artillery ins.t‘élction. What is é:ryone's bus-
ness is proverbially no one’s business’, and even were it possible for each
individual Post Commander to establish a system for his own command, there
is no reasonable probability that more than one in ten would undertake the
work; and it is certain that there would be no uniformity in the plans adopted,
The Colonels of our regiments are not in any sense artillery commanders
except so far as their own posts are concerned.

Whatever may have been the force of the arguments advanced in past
vears in favor of a Chief of Artillery we have now reached a point where a
chief of some kind is absolutely indispensable,

As we read of the methods of defense of scacoast fortifications, and the
direction and control of artillery fire, adopted in foreign services we are at
once impressed with the fact that the entire system of artillery work has
undergone a revolution. Even in England the very titles given to the various
subgommanders of sections and batterics sound unfamiliar to our ears. We
recognize at once that the new armament has produced entirely new condi-
tions, requiring an entirely new system of organization and method of work.
Now as we are soon to receive our new armament, we ask from whence are
we to receive our system of defense? Whose duty is it to formulate and
build up a suitable system? And when we remember that in order to main-
tain an cfficient system there must necessarily be an authority somewhere,
whose duty it is to maintain the system at its maximum cfhiciency and to
adopt new ideas, dew scientific discoveries, and new mcthods, we are im-
pressed with the idea that a Chicf of Artillery has become absolutely negess
sary. Our infantry organization is entirely unsuited to our necessitics, and
the usual system of instruction, which consists of an infantry drill with
artillery instruction engraftcd thereon, is simply ridiculous.

While the future artilleryman must necessarily be a soldier in so far as his
personal sct-up and the discipline maintained over him is concerned, his
dutics will be entirely different from those of the infantry or cavalry soldier
and will in fact approach much nearer to the duties of a man-of-war's-man on
board ship. [ use the term man-of-war'ssman intentionally, as I desire to
express the duties of the crew of a man-of-war not as sailors, but as artillery-
men, that isx.hcir scrvice at the guns,

On board ship cach man is assigned to a particular gun and station.  When
called to quarters he goes to his gun and station: this is his rallying point, his
place of asscmbl,\)‘so to speak. He must know thoroughly the duties of his
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station and his gun, and so far as his artillery duties are concerned, thre entire
system of instruction is regulated so as to fit each man for a special duty and
a special work. Of course he may be paraded for muster, or he may be
required to land and to maneuver, and must therefore have a certain amount
of drill suited to this character of work: but this general drill is entirely sec-
ondary.

I maintain that we must adopt some such system for our artillery service.
The practical unit of seacoast artillery is the gun detachment. Each man
should be assigned to a particular gun and station, this should be his rallying
point, his place of assembly, and the entire system of instruction should be to
fit each man for such service: he should be encouraged to take pride in his
particular gun and battery. Of course he may be paraded for muster and
ceremony, and must be able to unite with others in a certain grade of military
maneuvers; he must therefore receive a certain amount of the foot drill, but
this should be entirely secondary.

To carry this idea to its legitimate conclusion, our entire post system must
be changed. At present our posts are merely infantry stations, our parades,
formations and duties are infantry pure and simple; it is of course understood
that during war, each battery is to be assigned to the guns, and a system of
defense is to be established, but so far as [ am informed. there is not a single
post in which any instruction is given in the duties of the service of an
artillery station during action, '

Our infantry endeavor in their drills and instructi(mslto simulate the con-
ditions of warfare; outpost duties, picket duties, reconnaissance, ete., are
taught and practiced. Our cavalry are taught the mounted and dismounted
methods of fighting. Minor battle-tactics are taught and practiced by all
branches of the Service save our own. It is truc that some of our post com-
manders are very particular that infantry battle-tactics should be taught and
practiced, but at what artillery stations do we find any artillery battle-tacties?

At one post to my certain knowledge, some effort has been made to map
out the harbor, determine and plot the effective range of fire of the various
batteries and guns, and I believe the same thing has been done at other
places. I have, however, never heard of a single post where any instruction
has been given as to fire control, or even as to how the work was to be manned
or fought in casc of war; and I am sure that at no post, not even the Artillery
School, is there any attempt to maintain the service and discipline upon a
war footing. It is true that our commands arc small and no extensive service
could be maintained at any station.  ‘There is; however, no reason why cach
battery should not be assigned to particular guns and full and thorough in-
struction be given as to dutics in action, both in night and day service, just
as though the cntire fortification was properly mannced.  This should include
range finding, ammunition service, torpedo service, signal service and guard
duty.

. Recruit Tustruction.

In considering the subject of systematic artillery instruction, we should

however begin with the instruction of the recruit., I am one of those who
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believe that the musket is the proper personal weapon of the foot artillery
soldier: and that the artillervman should be thoroughly taught the school of
the soldier, including the manual of arms, and a certain amount of rifle prac-
tice at short ranges. It is absurd to teach an artilleryman_ skirmisy work:
and long range target practice is a waste of time. I am of the opinion that
the artillery service should be recruited by re-enlistments of men who have
served in the infantry, so that time should not be wasted in teaching men the
elementary duties of the soldier. In case of recruits, however, the primary
instruction should not differ from that given to the infantry recruits. This
instruction should be followed by a thorough course in the nomenclature of
the guns and fortifications, with the object and use of each and every article
and instrument used in artillery service. After this they should be grouped in
detachments and taught the gundrill,  This should be followed by instruction
in the preparation and service of ammunition, cordage, and the use of
instruments for mechanical maneuvers.

Should any of the recruits show an aptitude or a sufficient amount of educa-
tion, they may be given further instruction in those matters which pertain
more particularly to the gunner class.

.
The Gun Detachment.

To my mind there arc few things so ridiculous as our present system of
artillery drill. Day after day, and ycar after year, our men are marched to
the guns and required to go through with the everlasting *¢ From Battery
** Load", ¢In Battery”, *‘Fire”, ¢Change Posts”, etc., ad infinitum. 'The
average post or battery commander considers that if he has required one
hour a day of this sort of Work from his command, that he has done his full
duty and that the artillery instruction of his command is complete. Any
average man can learn the gun drill in a week, certainly in two weceks, and if
we find any men in the service who cannot, they should better be discharged
as imbecile.  With the exception of a few new men, one month’s gun drill at
the beginning of the drill season should be sufficient for any battery in the

service, To keep the men perpetually ‘“heaving and hauling” at ]121’(‘;[’
spikes for the entire drill year is simple torture. In days gone by, withiour

old smooth-bore guns, this was all that was necessary,and our pick-name of
s“red-legged dogboys ™ was well deserved. -

Captain Gordon, Ordnance Department, has shown us that a system of
artillery instruction and drill may be devised, which far exceeds in practical
value anything that has ever been attempted in our service.

In presenting the following plan of instruction for the gun detachment, 1
desire to acknowledge the suggestions given to me by Captain Gordon: in
fact very much of the system is merely a development of his ideas,

FHarbor Instruction.

Assuming a gun detachment or battery assigned to one or more ot our sea-
coast guns, the first line of instruction should be what 1 call Harbor Instrue-
tion.
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The men being at the guns, a properly constructed map is laid out and the
men are {aught to orient the map, and logate thereon the various marked
points in the harbor, such as buoys, islands, beacons, &c., and to trace the
channels, locate points where vessels may lie at anchor, and finally to deter-
mine ranges to such points, by means of the map and scale. Having famil-
iarized the men with the character of the harbor, we next require them to
estimate the range to moving vessels, that is to teach them to locate the ves-
sels upon the map or in their minds, in such manner that they can determine
the range to the vessel from their own guns, by the means of their knowledge
of their harbor. There is no reason why in the majority of our harbors, tle
men should not be taught in this way to estimate ranges with great accuracy.

To make instruction of any kind efficient some means must be devised to
interest the men in the work, and the best incentive is to introduce the ele-
ment of competition.

In the competitive drills, it may possibly be best to admit only the gunner
class. The plan is as follows: The gunners are grouped in squads of say five
men, these squads are taken to the guns, a detachment being also sent to the
range-finding station. ‘T'he range-finding station is connected with the battery
by means of an electric bell. Each man in the squad is furnished with a
card having ten numbers printed thereon, and a pencil.  The range-finding
station is directed to ‘“track” a certain vessel, making ten observations, at
certain intervals of time; as each observation is taken, the clectric bell is
rung at the battery, and each man in the squad is required to note on his
card at the ringing of the bell, his estimation of the range and azimuth of the
vessel.  These cards are then taken and compared with the range table
record; and each man given a mark indicative of the accuracy of his work.
Thus if he has estimated nine out of ten of the observations accurately within
a certain tolerance plus or minus, he will reccive go, the maximum being 100,

These cards are then returned to the men and the range-finder record is
posted up in the squad rooms so that cach man may compare his own work.
A similar plan may be used in connection with estimating the speed of ves-
sels. It is of course impossible to say how great accuracy will be obtained,
but I think we may safely predict that for most of our harbors we will be
astonished at the closeness of the estimated ranges after a few months of
practice.

Ballistic Instruction.

This consists of practicing gunners in estimating the force and direction of
the wind, in muking allowance for atmospheric conditions by means of the
Graphic Tables, the use of ballistic instruments and other instruments of
precision.

Fire Drill.

This idea, which we owe to the ingenuity of Captain Gordon, is the most
important of all.  The plan is as follows:  The buttery is ordered to the guns,
range-finders, &c., all as for action. A vesscl entering the hurbor is assumed
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to be an enemy and fire opencd thereon, of course only using friction primers:
this fire is kept up precisely as it would be in case of action, except that the
exact data as to elevation, deviations, wind and atmospheric conditions is
taken down for each shot, and the exact time at which each shot is supposed
to be fired is carefully noted. After the practice is over, the exact position of
the vessel when each shot was supposed to be fired is plotted on the map; and
the probable place where the shot would have hit as determined from the
ballistic data, by means of the Graphic Tablesyds also plotted. The gunner
by an examination of this map learns the accuracy of his work.

It will be noted that by this method the entire system is put in practice:
rapidity of fire, working of the range and position-finders, instruments of pre-
cision and graphic-tables. A continual practice of this kind will soon indicate
the valuc of any particular contrivance or system. By this means we can
learn whether information can be transmitted by any particular device with
sufficient rapidity for practical work; whether direct or indirect ponting is
the most satisfactory: whether base line systems can be used advantageously;
and in fact each day’s work will be a semi-practical test of the entire artillery
system used in any particular fortification.

The value of such instruction to both officers and gunners must necessarily
be very great: without firing a single shot, cach day will furnish actual prac-
tice in the fire drill of seacoast artillery. The competitive idea may also be
introduced into this practice, and each day’s work made exceedingly interest-
ing to both officers and men.

In order to make the system complete, actual warfare should be simulated,
The batteries and ammunition should be served as in action.  Each service
magazine should contain 'dummy cartridges with velocity marked thercon,
projectiles of differing weights should be used: and the service from the main
to the battery magazines should be completely organized.  In fact the work
should be so regulated that in casc of action the men would know exactly
what would be required of them. Night work should be done, invoiving the
use of search lights, and calling for the application of the various devices for
indirect fire that are required in such practice.

One exceedingly valuable feature, connected with the system, is its value
as a means of instruction in case of the breaking out of a war. Whatever
may be our future artillery organization we must nevertheless depend in case
of war largely on volunteer troops. The number of instructors will be few
and the amount of necessary instruction excecdingly great.  If, however,
every enlisted man has been in the habit of going through with simulated
warfare in his daily drills, cach private in the ranks will be a competent
instructor in his own particular branch of the work.

Target Firing.

The target firing is the natural completion of the year's fire drill. It is in.
tended for instruction of the non-commissioned oficers in the actual service
of the gun. If the ballistic instruction and fire drill has been thorough, the
result should be shown in the character of the work done at the targets,
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The annual target ﬁrin'g should be carried on with great care and precision,
not a shot should be wasted. Each non-commissioned officer should be im-
pressed with the fact that from each shot fired he should obtain some informa-
tion.

Ballistic Firing.
T My\views on the subject of the importance of ballistic firing are so well
known} that I hardly think it necessary to say anything upon the subject in
this paper, save to call attention to the great and essentlal importance of bal-
listic firing in the study of a new class of ordnance. Without a thorough
investigation and ballistic study of our new guns we will be unable to reap
any advantage from their increased range and accuracy.

Tactical Firing.
This subject jnvolving as it doeg/fhe entire question of harbor defense, fire
direction, and fire control, and the method of fighting a seacoast work, is too

comprehensive to admit of discussion in a paper of this character, nor does it
properly pertain to the realm of artillery instruction, as it includes the char-

~acter of the apparatus to be used. The subject is one, however, which we

must soon facéyand I fear that we will find great difficulty in solving the
problem.

Entirely without a head, with no Artillery Bureau, the colonels of our regi-
mentsgmere post commanders, with no artillery districts and with no one
whose duty it is to attempt the development of a system, I see no prospect of
an early solution of ,the problem. In the absence of a Chief of Artillery I
think the most practical plan would be for the General of the Army to detail
a board and direct them to prepare a systemAgiving them say, three years’
time in which to make their report.

A plan established by such a board could hardly be expected to be entirely
satisfactory, but it would form a nucleus and a beginning which would in time
be developed into a perfected system. In the meantime every artillery officer
should persistently present the absolute necessity for the creation of the
office of Chief of Artillery.

In this paper I have endeavored to present merely an outline of my views
upon the subject of Artillery Instruction, hoping that the proposed discussion
will bring forth a sufficient number of ideas upon the subject, and arouse suf-
ficient interest, to warrant a more detailed paper at some future time. It
would be presumptuous in any one in our service to attempt to elaboratc a
plan suited to the needs of the service. My idea has been that by presenting
a plan, or as it were a skeleton system, that it would lead to a thorough dis-
cussion of the subject generally, and by bringing out the views of the officers
of the Corps, lead to the formation of a consensus of opinion upon the subject.

1st Lieutenant Henry C. Dawis, 3rd Artillery.—In reply to the above circular
soliciting discussion upon the general subject of target practice, I would say

Journal 8. No.a.
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that my ideas on target practice were outlined in a previous article under
that head, and I have little to add. The details of any scheme must be
worked out on the ground, as the facilities for scientific target practice vary
with each location.

The present seems specially suited for a discussion of this topic: 1st, be-
cause of the horrible example of poor practice recited in the reports of the
Brazilian trouble, and 2nd, because of the advent of a new era in our pro-
fessional history caused by the appearance of a modern gun at an artillery
station.

It is very important to begin aright with this new weapon, to keep a com-
plete history of its performances, to study it ab initio ad finem.

Undoubtedly we need a closer connection between ballistics and artillery,
as taught in our schools, and target practice. Theory must be proven by
practice and practice must be directed by theory.

The supply of ammunition available for target practice with the 8’/ rifle
will, doubtless, be relatively small compared with the work to be done, hence
a complete scheme must be worked out beforehand and the practice carried
on in accordance therewith. Subsequently the data so obtained must be
closely scrutinized, each shot furnishing the basis of a problem. All irregu-
larities noted and the causes sought for. This preliminary and subsequerft
work belongs to the domain of theory, or better still to the theoretico-pméc:a/l
branch of the artillery science.

The increase of accuracy of the new, over the old ordnance, necessitatesa
closer attention to the small things which affect the practice‘ﬁd these and
their effects must be thoroughly understood.

As a preliminary to the practical work a study of the “ Artillery-fire Game”
(see Fournal Nos. 6, 7, 8 and 9) will be advantageous in connection with mak-
ing the fork, 7. ¢., in placing the center of impact on the target.

For the first year a probable error will either be assumced or taken from the
ordnance reports and the table constructed therefrom. Each subsequent year
these tables may be corrected from data obtained in the previous practice.

The table being prepared, sectionzroom work may be had in placing the
center of impact. This will certainly educate the judgment of the artillerist
by familiarizing him with what variations to expect, teaching him what to do
under given circumstances and how to interpret observed results,  His belief
in his judgment being strengthened he will be better able to trust to it when
an exceptionally long or short shot may tempt him to change clevation.

Observations being more accurate for seacoast guns than for field artillery,
for which the game was specially designed, one variable factor is eliminated
and the game very accurately simulates actual practice,

It is to be regretted that the explanation and discussion of probabilities |
entered into the body of the article and particularly at its beginning as its
introduction may, for some, give the whole a smack of mathematical gym-
nastics.  The adaptation of the law of probabilitics to practical work is no
new departure,  Our great insurance companies annually risk millions on the
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deductions therefrom. and should we, in our practical professiongdicenrd a
help recognized as reliable in the commercial worldg

The’re is one point of great importance in target practice that must not be
over looked that is, firing at moving targets

Axmmg ahead is the only method available, at prexent, unless there i< time
for a calculation, based on the predetermined target velocity, and the setting
oft of the requisite number of points.

Of course tables (graphical possiblyy can and should be preparved dhe argu-
ments for entering which being target velocity and rangedbut this correction
would be better made by a specially constructed sight (of which more anony,

Whatever method may be adopted it should be frequently practiced, ntiliz
ing the many vessels passing in and out of our more important harhore, The
present practice of ship tracking is good as far as it goes, I must be con-
nected with target practice.  Deductions of farger elocity st ke actnally
made, in any chested manncr, and furnished to the antiflerist at the wynn, Who
must actually sct his sights and point /m gungand all before the targct ey onl
of the range furnished.

This must be actually done, ax no amount of knowing how to do it will com.
pensate for a lack of facility in doing it.

The foundation of our target practice is good. Al the different funetione
of obtaining range, target velocity, wind velocity, barometer, &.. &¢., mav he
classed as belonging to a supply system for the artillerist, “These sre all
more or less provided for, but there s o lack of co-ordination : the snpplics
come, but they should flow in more authoritatively  opportunels amed conmect.
edly.

George O. Syuier, Ph. D ast Lientenant arel Artillery, - 1t e computatively
easy to elaborate a system of artillery proctioe baserb on gan nnlinited <y
of ammunition and a certain stanidard of intelligene e srang oor gronne o bt
if T understand one of the first obijeete of s liceqesiom ot thic time it ic ¢
orient ourselves on this allimportant et om dree e Jogiend Jessone frorm
the pust aiz years of practioe sncl Qeterryar o wnat Spnprtoremen s oo b
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(a) Practice with the 4.5-inch muzzle-loading rifle is dangerous on account
of the liability of bursting the gun.

(b) The 8-inch converted rifle will shoot accurately if intelligently handled.

(c) Practice with the 13-inch and 1o-inch sea coast mortars is useless and
in many cases detrimental, unless they are provided with suitably leveled
platforms.

(d) The 8-inch and 10-inch siege mortars, quite contrary to manual, should
be pointed and elevated before loading. —

(e) The utmost care should be taken to insure uniform “density of loading?__
with the 8-inch converted rifle.

(f) Reliance for deviations should be upon the transit when a ditference
exists between the readings of that instrument and the plotting from the shot
angles,

(g) The present method of keeping the battery firing records is cumber-
some and unnecessarily complicated.

(h) The great practical value of Whistler’s graphic tables of fire has been
shown in the practice with the 8-inch converted rifle.

The above are a few of the general results which have become evident, I
think, as the seasons of practice have come and gone; not to mention, of
course, the many minor details of practice which have been learned, the val-
uable training and familiarity with heavy artillery attained, and the interest
and activity among both officers and men which have been awakened in this
our own proper kind of work.

Uniformity Necessary.

Since our battery target practice is necessarily competitive in chpracter, jus-
tice demands first of all uniformity in the details of such practice{:gll nothing
is more evident to anyone who has had a season’s experience at target practice
as now conducted, than the lack of uniformity which prevails in interpreting
and carrying out the provisions of the orders and circulars governing this
practice. In what follows I speak from experience with the 3rd Regiment,
with which alone I am familiar. In General Orders No. 108, A. G. O., of 1888,
we read: “Each battery commander will superinted in person all the details
of the practice of his battery”; and again, in special instructions from the
Department of the East it is stated that ““ the duty of adjusting sights pertains
exclusively to non-commissioned officers.”

In some batteries the above instructions are so interpreted as to allow lieu-
tenants of the battery, under the guise of verifying the accuracy of the non-
commissioned officer, practically to aim and determine the elevation for every
shot of the battery during the season, whereas in other battéeries there seems
to be little need for the licutenants: the loading, aiming, and first plotting as
well, being done by non-commissioned officers.  This latter theory forbids an
officer from interfering to prevent a- careless gunner, through some gross
error, from throwing away a shot into the sea. Between these extremes
practices differ in the different batteries, but are mainly actuated by the
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fundamental idea of making a record and not with the true spirit of learning
how to shoot under service conditions.

When *figures of merit” are obtained in such a variable manner, it is safe
to say that the compiled and published ‘‘relative merit™ order, which should
mean so much to our service as measuring actual efficiencies, is of little value,

Uniform methods alone will give us comparative results of value, and with-
out them we can have no just competitions either in theory or practice.

As to the manner of attaining this, first the instructions governing the prac-
tice should be explicit and capable of but one interpretation, and then they
should be enforced both in letter and spirit, by having the practice conducted
under the supervision of the Inspector of Artillery of the Department, or a
disinterested field officer, who should be present during the firing of every
shot.

Classification of Gunners.

In connection with the subject of wniformity a word may be said in regard
to the examination of gunners as prescribed in General Orders No. 132, A. G.
O., of 18go. There is no doubt but that the advance made since the issuing
of that order has been great, but the experience of the past three years has
naturally brought out defects and it seems that the time is ripe for revision
and improvement, especially in the method of conducting the official exam-
ination for gunners.

First of all, the regimental examining boards should be given uniform,
definite, and limiting instructions for conducting such examinations,

In General Orders No. 14, of 1893, Department of the East, which publishes
the classification of gunners for last season, it appears that out of the 461
gunners in the three regiments stationed in the Department which were sub-
ject to classification,—194 were found in one regiment and but 114 in another,
or an average of 19.4 gunners per battery in one regiment as against 11.4 in
another, about 594%.

As now conducted, one regimental board fixes one standard, another an
entirely different one; one year the standard is comparatively high, the next
comparatively low. One board is strong on the practical part of the examina-
tion, another pays little attention to this. Yet the results are all classed to-
gether and published as presumably a just comparison. It is noticed further
that the 20 points allowed in the “minimum qualifications” for soldierly char-
acter results in most battery commanders giving every man he presents to
the board the maximum, or in other words there is no grading at all in this
respect. It is also thought that experience has shown thut the judgment
elements in the “minimum qualifications” for gunners bear too large a pro-
portion to the whole, being 39 points out of 100, especially since at many of
our posts this examination necessarily consists in pure guessing when the
judgment of an old sergeant might be equally as good as that of a member of
the board. Of course improvements must come as the result of experience,
but it is suggested as a means of getting nearer uniformity in practice, that
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prior to the examinations by the different regimental boards they should
receive uniformy and definite instructions for conducting the examinations in
all its details, and as far as possible the questions to be asked under each
head, which questions could be formulated by the Inspectors of Artillery of
the different Departments in advance, and sent under seal to the regimental
boards for their guidance. Another point which has suggested itself to the
writer, is the advisability of considering the proficiency which the men have
shown during the season’s course of instruction in determining the resu¥®™— .-
instead of making everything depend upon a single examination at the eﬁf‘
of the course. This would have the effect of making the men feel that each
recitation had its effect and would stimulate them to a more sustained effort.
Each battery commander would then be required to submit to the board not
only the names of his candidates but their respective grades as well, as de-
termined by the season’s instruction.

The Record.

A simplification in the present method of keeping the battery records is
desirable and should be made. The use of the eleven different forms now
prescribed for each series of shots in which much of the data appears again
and again, not only takes an unnecessary amount of time employed in purely
clerical work, but requires extra care to prevent the loss of parts as their
number increases.

The record of each series of shots should be forwarded as soon as com
pleted, instead of waiting until the entire season is over, thus preventing the
practice which has grown up in some batteries of putting the whole original
data together in a drawer, and depending upon three or four days of hard

. work at the end to hunt up missing inspection reports and otherwise straighten
matters out. Insteéad of often requiring longer than to fire the shots them-
selves, the making of the record should be but the work of a few minutes,
and should be done on the same day with the firing when every circumstance
is fresh in the memory.

The plot both in plan and for the 20 foot plane could be on the right hand
page of a single folded sheet, with all the necessary data on the left hand
page, so that everything necessary to a perfect understanding of the shots
would appear at a glance. The form devised by Lieutenant Millar, 3rd
Artillery, and printed at the Artillery School, is a good one, but the plots
should be printed with squares similar to coirdinate paper, and definite con-
ventional signs prescribed for targets, shot and shell.

The 15-in. 8. B. Gun.

Since the 15-in. gun is to remain a part of our new system, as well as the
§-in. converted rifle, every effort should be made during the coming season to
improve this practice while we are waiting for our new material.  The pres-
ent allowance of four shots should be increased at least to 6, and these should
be fired at one range instead of two shots at each of two ranges as at present.
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There is certainly more instruction in four shots at one range than divided
between two ranges. Methods for securing uniform density of loading with
this gun are wanting and should receive special attention. Since elevations
are required to be given by quadrant, these instruments should be either new
or accurately repaired and adjusted before the practice begins. This is an
important point since a slightly bent quadrant or one whose level is not in
accurate adjustment will cause great mischief. Remembering that the cost
of firing a round with the 8-in. M. L. rifle, using 35 lbs. of powder, is $21.00,
and with the 15-in. S, B. gun, using 130 lbs. of powder, is $#64.00, economy if
nothing else requires that a few dollars be spent in securing accurate quad-
rants for this practice.

With regard to the practice with the 8-in. M. L. rifle, we now have a com-
- ——paratively accurate graphic range table, and it is thought that it is about tiine /
we begfn service target firing with this gun at a moving target. This‘(a(ter _ /f

]
re

all, is the ‘only rea/ target firing,—fixed target firing is merely instructiona
and preliminary. /

Ballistic Firing.

Lieutenant Davis's division of artillery practice into three periods, viz:
Ballistic Firing, Target Firing, and Tactical Firing, is a good one and the few
shots which were so carefully and intelligently utilized in a study of the 8-in.
converted rifle at Fort Monroe gave us more real, tangible, valuable results as
far as the treatment and behavior of this particular gun is concerned than all the
irregular battery firing which had been done with it up to this time. It was
discovered that variations in‘the “ density of loading” under ordinary condi-
tions of practice may cause changes of as much as go f. s. in the initial
velocity, which at an elevation for 3000 yards would correspond to a variation
of 3o00 yards in range.

If we had known the results of this firing in 1888 before we began battery
target practice and utilized these results to the best advantage, how different
would have been the battery records with this gun for the past six years?

The plain truth is, we rushed into target firing before we knew anything
about ballistic firing. We attempted to teach gunners what we knew nothing
about ourselves.

Before beginning battery target practice with any gun we should know all
we can learn about its performance from the most careful and intelligent bal-
listic firing by a competent board of artillery experts, and then when this in-
formation is at hand and in its most available form we are ready to undertake
target firing by battery; which should be conducted as nearly under service
conditions as possible. A sergeant is not the man to discover some new fact
about jump, nor is the gun the proper place to work ount allowances for devi-
ating causes. All this is the work of ballistic firing and should be done prior
to any practice by enlisted men.

This is the sceret of small arms success.  With uniform ammunition and a
carefully gradpated sight the infantry soldier takes his rifle with all his bal-
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listics worked by more competent hands than his own,and all he has to do is__.

to master his own personal equation.

The main idea which I wish to submit is the following:

Within a very short time there will be mounted at the Artillery School an 8-in.
B. L. rifle and a 12-in. B. L. rifled mortal;(.i’nd they will, I understand, probably
be available for practice during the coming season. These pieces are type
weapons in our new system of defense and therefore should be studied most
thoroughly prior to any regular battery target firing as such. We have no
practical range table for these pieces and we know very little about the influence
of natural deviating causes upon their behavior. It seems,therefore, in the
light of our past experience with the 8-inch converted rifle already referred
to, as well as being the natural scientific method of procedure, in any case,
that before allowing a shot with these pieces at target firing, they should be
turned over to a competent board of artillery experts as soon as they are
mounted for a series of shots for a ballistic study of them under variable
conditions.

The results of this work when carefully interpreted and put in some such
stmple form as Whistler’s graphic tables will furnish each battery with what
can be learned about these picces independently of the individual skill and
judgment of the gunner, and then and not till then should battery target
practice proper begin.

There is no denying the fact that we have but too few artillery experts in
our service and among these we have the more theoretical specialists and
again the more practical men.

It is needless to urge that the work before such a board as that proposed for
the near future is of such paramount importance to our whole future progress
that these specialists, regardless of rank, roster, or anything else, should be
put on the board and give the artillery the benetfit of their special knowledge.

The idea of a School of Gunnery for officers is the one practically in vogue
at Shoeburyness, England, and at our naval proving ground at Indian Head.
As our new armament is completed, the work which must be done in this line
and which the Ordnance Department cannot possibly have the time to accom-
plish, will necessitate such a school in some form or other, and the plan out-
lined by Lieutenant Whistler in the last number of the Fowurnal is in the right
direction. We have too many paper gunners among our enlisted men when
compared with the few rea/ gunners among our commissioned force. Better
educate the officer, the only permanent part of our organization, rather than
devote too much attentiou to the comparatively advanced instruction of men
who may leave the service at any time,—and experience shows that they do
leave.

But to establish a School of Gunnery for officery secure an Experimental
Artillery Gunnery Station, requires time and legislation, and we sincerely
hope and belicve they will come: while to order a board to study the type
pieces which will soon be mounted at Fort Monroe is something which can be
accomplished by a general order, and give us a practical advance in 1894, In

Y’
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fact such a board would be a first step towards the School of Gunnery referred
to, as well as be the means of placing in the hands of each battery commander
the best practical data for the training of his gunners.

Colonel Fokn Hamilton, U. S. Artillery.—Most of theoretical target instruc-
tion can be applied in practice without the loss of powder or shot.

INSTRUMENTS REQUIRED,

1. Angle Finders at ends of a good base-line. |For this instruction the base-
line may be somewhat less advantageous in position and length than what
would be necessary to catch the drop of a shot accurately. This latter is a
very dificult practical problem.]

2. The observers at the ends of the line to have Watches regulated on clock
at the Firing-house. |By the firing-house is meant the point where the
Instructor keeps himself near the guns to receive reports, transmit signals, file
or plot results.] :

3. A good sea-worthy six-oared Boa/ to represent a moving target. |The
coxswain should be an officer, when practicable. The boat should carry a
Mariner's Compass and a signal-man. It should be equipped with a stout
Fackstaff carrying a flag. The staff should be white and have a diameter of
about five inches and height of twelve feet. Links of stove-pipe would answer
as a substitute, but a light metal cylinder made for the purpose would be
handier. It is believed that this arrangement would serve for all weathers
and lights.]

4. One Clock, beating seconds. |The beat should be a sharp one that the
ear may catch well, for this same clock can also be better used for time of
Sflight than a stop watch. The second hand should be on the central arbor
and extend to the limit of the dial to help the eye to catch the time, The
hour hand is subordinate, The best way to read fractions of seconds is by
the ear, which is readily taught to read to a tenth of a second: an accuracy
npt needed in this snsfruction, but useful in recording time of flight,]

5. Maps of the harbor, for the use of the gun-captain, and for the firing-
house.

6. Telegraphic communication between the firing-house and the ends of the
base-line.

7. Anemomelters and such other instruments as measure the elements affect-
ing trajectories. These are not absolutely necessary to carry out this instruc-
tion, since any data can be assumed by the instructor and delivered as a prob-
lem to the gun-captain, but it is generally advisable for the instructor to go by
actual conditions in order to simulate real states of atmosphere. An excep-
tion, for instance, that presents itself is when the practice is had in a dead
calm; a force and direction of wind should be assumed. By gun-captain is
meant any person in command of the gun, officer or non-commissioned officer.

8. Zalinski or other direct sight on which the allowances for deviating ele-
ments and for the moving of the target can be made.

Journal 9. No. 2.
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9. For this instruction the traverse circle must be accurately oriented and
graduated. |[Quoting Lieutenant Ruckman, 1st Artillery, “as most of our
channels are narrow, all traverse-circles should be accurately oriented and
graduated, in which case the azgimuth will at once give us the range”.)

Exercise.

The details being all made, the instructor having prepared the problems he
purposes requiring the gun.captain to solve, the detachment at its gun, the
boat in the position previously appointed by the instructor,—-the instructor
sends to the gun-captain the first problem and notes the time of its reception.
This problem gives the data following, viz: the position of the boat; the direc-
tion it will steer |and this should be given to the gun-captain in terms of the
true meridian, while the coxswain is required to make the same allowance on
his compass. This can be done for each harbor by a card correction without
requiring the coxswain to occupy himself solving numerical questions]; the
assumed speed of the target |[from three to eight miles generally except when
the instructor in a late stage of the season’s instruction may assume a high
rate to catch a vessel trying to ‘“run a battery”]; the direction and force of
the wind; and the temperature, hygrometry, and weight of the air.

The instructor at once signals the boat to start giving it its course (E. or E.
B. S. wel al.), and warns the range-tinders, who will keep their sights steadily
on the jackstaff as it moves.

As soon as the gun-captain receives his problem he commands ZLoad! (to be
executed with dummy cartridge, and by the tactics), and fixes primer the
moment the missile is sent home, makes his calculations, lays and sights his
gun, and reports to the instructor, Si7, #¥rst (or other) gun ready, and immedi-
ately adds Fire/

As the snustructor sees the traversing mainly completed, he will signal
Attention! to the range-finders. At the notification “ Sir, First gun ready ”,
the fustructor will signal a continuous clicking of the telegraph key till the
primer snaps, when he will instantly stop.

At the signal ¢ Attention” from the instructor the range-finders with re-
newed care will follow the progress of the boat and use every faculty to have
an exact sight on the jackstaff at the moment the signal key ceases clicking
(the indication of the firing of the primer), when they will record the time of
the shot to the second, read the angles, report them promptly to the firing-
house, record them and then continue to follow the progress of the boat with
their sights.

The moment the gun is fired the gun-captain will enter on a Form his eleva-

" tion and azimuth, his allowances for wind, weight, temperature, and humidity,
and his range, and turn the data over to the iustructor, who will enter onit
the times of loading and firing and carcfully file the same for record.

|It is seen that this will not give absolute results since the distance the boat
passes over between the pointing and firing will be different from that of the
assumed vessel, whose specd is given as from three to eight miles, But the
instructor knowing the speed of the boat can make the necessary allowance
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in posting the day’s work and thus obtain an absolute result. He must also
allow for drift of boat.]

By regulating the time of loading, two or more guns can keep up this exer-
cise in succession only limited by the circumstances of the sea-way of the
harbor and by the speed of loading. Of course there is little limit if we have
plenty of instructors, men, boats, and independent telegraphic and range-
finding terminals to our base-line.

The speed and accuracy of fire of the gun or guns will be determined by
the instructor at the earliest practicable moment after the exercise ceases and
the results supplied to the captains for their information and future guidence.
Where more than one gun is used this exercise should be considered compet-
itive, but in a// cases an accurate record of the whole should be kept {or
future reference.

When the boat has reached the terminus of its rhumb, the instructor will
signal Halt! and Rewverse! signaling at the same time to the range-tinders
Report angle ! He will then signal the boat its next direction (N. E. or N. E.
B. E. ve/ al.) such as his judgment may direct for the best practice, when the
exercises will be continued as in the preceding run.

After a sufficient period of instruction has been given the officer gun-cap-
tains to assure a uniformly respectable accuracy, a precisely similar course
should be given the gunners under the gui‘lance of the captains of their bat-
teries, when practicable, a similar competitive record should be kept, and
when possible, privileges granted accordingly, or suitable rewards or marks of
honor be based on the results, If a five dollar medal is granted a victorious
sharpshooter with the musket, at least a fifty dollar one should be awarded to
him whose shot may sink a ship.

After a proper degree of all-round accuracy is confirmed through this exer-
cise, information of the position and direction of the boat will not be given to
the gun-captains; they will be required to make their own estimate of distance
by the eye.

To insure earlier success for the gun-captains the instructor should in in-
clement seasons practice them in the problems hereabove involved, so that
speed amd accuracy of calculation may be reached before the subsequent
practice at the guns.

All posts of small artillery commands may not be able to carry on the above
exercises as herein proposed, keeping up concurrent infantry instruction, but
one battery with three officers at the Post or two with one intelligent non-
commissioned officer (to scrve as coxswain) should be able to use one gun to
great profiting, dispensing with the musket during the artillery tactical firing
season.

For this exercise the instructor should be the highest available field officer
when practicable, as captains of batteries no matter how old they be in theo-
retical knowledge should be the first practiced in the quick application of the
rules, Furthermore, the bane of every army, where it is permitted or toler-
ated, is the tendency to delegate work and duty from the senior to the junic
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Under such a system no arm can be a success. It results in atrophy and
imbecility- ——- .

In writing this outlinem\tem it will be seen that we are merely giving a
working application of Lieulenant Whistler’s concurrent article, which we
have had the privilege of readfng. As we progress in it we see much omitted
minor detail and even important points, For our shortcomings Lieutenant
Whistler is in no way responsible. To complete a well rounded system in full
detail will require the practical tests on the firing ground. Thus the dunnage
may prove heavier than the cargo. Still we must have some skeleton to build
on and this one is presented in all humility, We would defend one apparent
violation of existing tactics, viz: The fixing of the primer before pointing is
completed. Many inestimably precious seconds are lost in pricking and
priming which can be better advantaged of in prompt firing on a moving
target, eliminating these seconds from the gun-captain’s calculations and ad-
ding an element of certainty. No case of premature explosion after the
missile has been set home is on record, to our knowledge.

An important question here suggests itself: can we ever have an artillery
till the musket is boxed up for at least half the year; or until an inspector is
appointed from the navy, whose eye is trained on the love and care of his

battery rather than on the polish of the cartridge-box plate.? c——

1st Lieutenant E. A. Millar, 3rd Artillery.—Records. The records of the
artillery target practice are intended to give the history of each piece and of
each shot fired, to show what has been done by each battery with its allow-
ance of ammunition, and to inform the gunner of the results from shot to shot
during the practice.

The first is kept in the “Post Record Book of Artillery Firing” and contains
the history of the piece and the data necessary for reducing the elevations for
the ranges to standard conditions.

The second, the record submitted by each battery commander and should
contain the above data with the results obtained in reference to the target
fired at,and the data necessary for replotting; this includes correct transcripts
from the records kept at the plotting board, base ends and transits.

The third gives the positions of the targets and shots in reference to the
gun used and may be entered with the above record.

The form of record should be that which accomplishes these objects with
the smallest amount of work, the smallest number of papers, and presents it
in the most convenient shape for use.

To be of use for future reference the data must be correct and complete in
every cssential detail. The forms used at the Artillery School were designed
to accomplish these objects and they have received the approval of the
battalion and battery commanders. '

Copies of these forms are appended.

Some data'4s entered which ¢ perhaps unnecessary but iteie still required.

Form “A” for each battery was kept during the practicd by a recorder who
entered 1, 2, 3 and 5 from the Post Record Book; 4, 6, 7 and § from the plotting

/ p——
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records; 9 from the report of the Ordnance Officer; 10, 11, 13 to 17 from the

observers at the plotting house. The values .%< are found from Whistler’s

Graphic Table No. 4 or Ingalls’s Table IV, using the barometer and thermom-
eter readings. The components of the wind up or down and across the range
are determined from the readings of the anemometer, wind vane and dial.
These values are entered as they are in the shape required in reducing results
to standard conditions or by the gunner in applying corrections in accordance
with the tables of fire.

The form was then sent to the gunner who entered 12, 18 to 30 and 43 and
when he reported his piece ¢ ready ” returned it to the recorder at the plotting
house. Where it is not convenient to send the form from the battery to the
plotting house the data can be communicated.

The recorder entered as much as possible for the following shot, : nd 31 to
42, 44 and 45 when taken with instruments, as soon as obtained. 33 to 36 being
the information for the gunner, was measured as described by Lieutenant H.
L. Harris in Artillery Circular ¢¢ E”, page 21, lines 33 and 34, . ¢, longitudinal
33 or 34, difference between 31 and 32, and lateral 35 or 36 measured on line
through target perpendicular to the line from gun to target and from the
target to point of intersection of line from gun to shot.

The form was then sent to the gunner to inform him of the result of his
last shot, and to enable him to enter the data for the next.

Under 47 was entered any injury to material, excessive recoil, tumbling of
shot, &c.

This form was corrected, using the original forms “B” and “C?”, and with
this data the replotting was done: 43 to 52 were entered, 49 taken on the
dividers and applied to the measuring rod or other scale reading to .o1 of an
inch, and the result entered in yards: 50 was computed, using the angle of
fall as that of range of target under standard conditions. The rectangular
coordinates of the shot referred to the target are measured and used in trans-
ferring the plot of the shots to the common targets indicated on the form:
these are not entered. as they are not necessary and might be confused with
the deviations entered for the information of the gunner.

This form and the original forms B~ and “ C” were the retained, and a
fair copy of the corrected Form A ™ was submitted by each battery com-
mander. The complete records and plots of the forty-four shots allowed each
instruction battery were submitted on four of these forms. Ome form con-
tained the records and plots of the thirteen shots from guns: one, the thirteen
shots from the =-inch siege mortar at 1000 yards: one, the thirteen shots from
the %-inch siege mortar at 1300 yards and one, the shots from the 10-inch siege
maostar.

These forms folded in half and then in thirds fit an official envelope.

Separate forms BT and <~ C” were kept for each battery: the sigmal
¢ready ” indicating the battery and the target at which it fired. The head-
ings of Forms = B™ and - C™ are as follows:



254 COAST ARTILLERY FIRE INSTRUCTION. <LV

[FoRM “B”.]

OBSERVER’S RECORD.

i

STATION ¢ .. ”
Date 189 ...
Battery “.......... U Artillery.
Gun Angle ... ... ... ...
NUMBER SHOT ANGLE. |, TARGET ANGLE.
OF ‘ REMARKS.
FIRE. ° | ’ i o | ’
I

[FORM 'C".]

OBSERVER’S RECORD.

TRANSIT.
Date ... . 189
Battery “........... Y Artillery.
IN REAROF GUN . Y ARDS,
PosiTION
OF TOoRIGHT YArbs.
TRANSIT.
To L¥FT Y ARDS.
NUMBER | _ DEVIATION IN DEVIATION IN
oF | MINUTES OR POINTS. Y ARDS. REMARKS.
FIRE. | o —
RIGHT. « LEFT. y RIGHT.  LEFT. (TANGENT 1’ =.000291)
‘ - I, 9
i

| i

Form A1 is to be used with mortars fired at land targets. The targetis
staked out corresponding to the lettering on the blot and the distances are
measured with a 10o-foot line.
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A traverse wheel fmm a 1:-inch carriage was used for the anehae 2N\
from this the ctain. i length, three times the depthiot the water, e fn e
buoy - B 7, which was a water-tight barrel: from the Buey a tepe twewy aet
long led to the bridie. **C™, which was attached to each g ol the et
The targets are placed over a bar where the average depth s thive s
A line of direction is taken on some prominent ind-narks and at the ey
ning of the season the positions for the required vanges determned alinyg
these lines by means of temporary lines established by the mstinments at the
base end stations on flags. From these positions the cvoss lnes tio awthay
land-marks are noted and it is found that by these lines extabilished by b
marks the targets can be easily and quickly re-located within the preserihed
limits without the need of observers at the stations,  After tvving ditterent
colors, a black target was found to show best under difterving conditivnn ot
light and water. .

A leveling table is found in the ordnance store-roomy on which the quadvants
could be quicgly adjusted.

The sights and sight-seats for the Zalinski sight are adjunted nevernl timen
during the practice: for leveling the picee when muking thene adjuntinents
the level shown in Fig. 2 is placed in the bore,
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Two semi-circular metal disks ‘“ A” are connected with a board *“B”, on
which are placed two levels at right angles to each other. The level in the
direction of the length of the board is adjustable and the level is tested at
intervals to see if the bubbles are at the centers of the tubes when the surface
on which the disks are resting is horizontal.

D ==

Fig. 2.

The rammer staves are graduated in feet, tenths and hundredths, to agree
with the table in Lieutenant H. C. Davis’s article on target practice® and to
check these readings there are graduated wooden rods. Details from each
battery are allowed to mix, weigh and make up the cartridges and to select
the projectiles. As the plotting house is quite near the guns, it was found
that the concussion was apt to injure any delicate instruments and for that
reason the barometers and thermometers are not at the plotting house but the
readings of these instruments are sent to the recorders at beginning of each
practice. The wind vane and dial are near the guns.

The anemometer is placed on a high pole on the parapet and wires brought
to the bell in the plotting house. The operator placed the angles as received
on a blackboard in the plotting house, so that those at the plotting board and
the recorders could see them.

For use of the gunners the following were kept at the plotting house: Major
Rodgers’s tables, Whistler’s graphic tables, other range tables, wind tables,
and tables from the articles on target practice published in the Fournal.

The very interesting and instructive article on target practice by Lieutenant
H. C. Davis, published in the Fowrral/ of January, 1893, begins with the
quotation: “If we do not attain more than 75 per cent. efficiency with the old
material, we shall not attain so high a percentage with the new”. The ques
tion whether or not this per cent. has been attained cannot be answered until
a standard of efliciency has been established. Although the per cent. of
efficiency is not shown, yet the following figures give what has been done in
the last few years with the -inch M. L. R. They are compiled from orders
announcing the mean absolute deviations, in yards, of the batteries in this
Department for the years go—93:

& Yowrnal, Vol. 11, No. 1.
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1890 1891 1892 1893

st Artillery . . . . . . . .. ... .. .| 15586 | 121.29 210.64 101.35

2nd Artillery . . . . . .. .. .. .« . .| 120.50 | 98.41 | 90.88 | 74.28
3rd Artillery . . . . . . .. ... 115.03 | 94.32 | 62.96 b

4th Artillery . . . . . ..o oL kel * 77-76
Instruction Battenes,U b Artlllery School. 70.05 | 81. 33

The hrmg ‘with this piece should have improved; since dunng this time
there have become available, Whistler’s graphic tables, Major Rodgers’s
tables, the articles on target practice published in the Fournal/, the improved
sight for the piece and the increased allowance of ammunition. -

Figure 3 shows the plots of the best targets made by the instruction batteries
of the Artillery School during the years 1892 and 1893.

ry
o7

+ LAJI
)

BATTYHA'ARTY.  BATTYG'SARIY
AUG 11”1893 AUG a° 1892

8 IN.CONV.RIFLE.

RANGE 3000 YDS.

HORIZONTAL PLOT

4

SCALE 1!N-100YDS.

VERTICALPLOT.

VERTICAL SCALE 1IN+ 20FT

3
'Io HORJZONTALSCALE 1IN 100YDS

'Y *2

Fig. 3.
** Only two batteries firing. * Oue battery firing.

Journal 10. No. 2.
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The target made in 1892 by Battery ¢“G?”, sth Artillery, shows a mean
absolute deviation of 14 yards and § hits in the 20-foot vertical target out of S
shots fired with solid shot. At this practice the first shot carried away the
target, the direction was then taken on another target and the distance taken
as 3v000 yards.

Gunners,—1st Sergeant Gallagher, Sergeants Turney and Eagan, Corporals
Doner, Spokes, Sweeney and O'Berry. Mean range 3017 yards. New
Ordnance sight mean elevation 6% 12°. Wind 12 miles retarding, o. deviating.

i" =1.055, shot 182 Ibs. Powder 35 lbs. Hexagonal, Oriental Mills, 1876,
Granulation 81, Moisture 1.765¢%, Specific Gravity 1.761.

The target made in 1893 by Battery ¢“H?”, 4th Artillery, shows a mean
absolute deviation of 56 yards, with 5 out of the 10 shots in the 20-foot vertical
target. The target varied during the practice from 3250 to 3261 yards.

Gunners,—Sergeants Tscherning, F. Jones and Shull. Mean range 3250

vards; New ordnance sight; mean elevation 6“ 34’; shot 180 lbs.: wind-
deviating to R. 6.5 miles, longitudinal component o. 661 = 1.045. Ks:‘:’
shot from bottom of bore 22,25 inches. Powder—3s5 Ibs. Hexagonal Dupont
104, 1881; Granulation 67; Moisture 1.22¢; Specific Gravity 1.785.

The lack of data in regard to the density of loadjng prevents a correct com-
parison, but the following figures give the laboratory reports as to the physical
properties of the powder used and the initial velocities computed by taking
the results of a large number of shot each year, reducing the elevations to
standard conditions and finding the corresponding velocities from Whistler's
Table No. 1.

Year. Brand. Gran. Moisture. Sp. Grav. LV,
18go ' Oriental Mills, 1876 81 1.55% 1.762 1320
1891 1o ' 81 ' 1.90% 1.777 1300
1892 ¢ 81 1.704 1.701 1280

1.22¢ 1.788 1370

1593 104, 1881 07

It should be more definitely settled whether the gunner is to be given the
range and told to lay the piece on the target, or on the target with a certain
clevation and deviation.  If the results of the practice are to be used in com-
paring the diffcrent batteries, the battery commanders should have complete
supervision of the laying of the picce, deciding by inspection, if they so
desire, before the piece is fired, whether the gunner has set the sight properly.
The gunner to be responsible for the still important part of directing the line
of sight properly at the target.

At the same time the non-commissioned officers who show on examination
for gunners that they thoroughly understand the application of the tables of
fire and have attained a certain cfficiency in the firing with the batteries,
should be allowed to fire a certain number of shots for the sighting of which
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they are entirely res)onsible, and the results of which used in comparing
merits of individual gunners, .

As the artillery competitions depend on the results of the examination for
gunners, should not the methods, scope and marking be made more uniform
throughout the artillery? Under the heading ‘'laying of guns” should be
included the use of the tables of fire: and headings under which a lucky
guess may be made should not count so much in comparison with the other
headings. It is to be hoped that the contemplated competitions will soon be
held, as undoubtedly a great deal of instruction will be had in connection
with them: but the many details of such competitions should be definitely
prescribed in advance.

1st Lieutenant Willoughby Walke, sth Artillery.— Practical ldeas, Methods
aud Information with respect to Coast Artillery Practice.  'The scheme 'proposced
by the Committee of General Direction and Publication of the Fournal of the
U. S. Artillery is a most admirable one, and it is not only the privilege but the
duty of every artillerist to avail himself of the opportunity to contribute his
share whether of theoretical or practical knowledge toward developing the
efficiency of our coast artillery.

The scheme is sufticiently broad to embrace the most diversified views, and
he would indeed be a fully equipped artillerist who could or would undertake
to discuss this important subject in all of its various phases, But I do not
understand that to be the object of the Fowrnal, but rather does it suggest
that each contributor select that particular division or sub-division to which
his attention may have been especially directed.

With this understanding of thc scheme, I cheerfully offer my quota to what
I trust may prove a full and complete compeadium for future use in our coast
artillery practice.

L THE FIRST PERIOD OF COAST ARTILLERY FIRE INSTRUCTION,— Ballistic Firing.

For years it has been difficult -almost impossible—to impress upon those in
immediate charge of target practice the importance of sccuring, previous to
marching to the guns, the necessary ballistic data for an intelligent laying of
the piece. It has been quite sufficient for all puposes if the ordnance otheer
or ordnance sergeant has copied from the heads of the barrels the granulation
and specific gravity of the powder, and sent that information to the recorder
in time to fill up the blank. In yecars gone by, and even now occasionally
(when a lot of 1807 powder is used for 1894 practice), the valuable information,
the initial velocity, determined presumably when the powdcr was packed and
stored, is also found suitably painted in white letters on a black barrel head !
The practical application of this data was given but little thought, certainly
never intelligently used until Licutenant Whistler (to whom be given all
credit for the sudden awakening from our Rip Van Winkle nap) published his
Graphic Tables of Fire. It is true that Captain Ingalls had alrcady blazed a
way through the hitherto unbroken wilderness, but it required too much work
and worry to apply his formula to our daily practice,  Therefore it was a
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happy inspiration that prompted Lieutenant Whistler to reduce the results of
Captain Ingalls’s labors and so present it that ¢‘he who runs may read.”

Of what value are these tables to-day, and to what extent are the scientific
principles of gunnery embraced therein intelligently and properly applied ?
Take Table No. 1, for instance:

Angles of l)eparture —The three elements of this table are Initial Velocity,
Range and Angles of Departure.

Once at the battery, the pieces loaded and in battery, #e¢ element required

to properly lay the gun and the one almost uniformly wnknown is the initiaj
velocity. And how can it be otherwise, when in reply to a query only twelve

months ago, as to whether preliminary ballistic firing would be had before the
regular practice began, it was asserted that such firing was a useless expendi-
ture of time, energy and money, since all the necessary data was plainly
marked upon each barrel of powder. Unfortunately (¥) the 1867 lot had been
exhausted, and but for the publication of Lieutenant Davis’s (H. C.) paper on
target practice in the Fowrnal, the laborious calculations of Captain Ingalls
and the exact tables of Lieutenant Whistler would have gone for naught,

There are some almost insuperable difficulties in the way of determining

necessary ballistic data at the majority of our sea coast forts, and those sta- _— ” «

forts well equipped, however, and until cach fort can determine thif data for
itself, it is suggested that the necessary preliminary ballistic firing be con-
ducted at some one or two points, the results tabulated, published and fur-
nished to every fort at which target practice is to be held during that scason.
The operations necessary to the proper determination of the initial velocity
which cnters so largely into the accuracy of fire are too well known to be
referred to. It has been proposed to supply chronographs and their appurte-
nances to the more important sca coast posts, and if not already on hand, the
scheme should be carried out at once. The ballistic value of air is readily
calculated from data supposcd to be found on the daily post hospital records
—barometer, thermometer, hygrometer—if not there, the post signal ofticer
should be able to give it. Thip data must be determined daily at each fort
where practice is to be had, and should be placed in the hands of one person
—preferably a commissioned officer.

tioned at such should in no way be held responsible therefor. Thel;a/re,arﬁer

Fortunately we have excellent range tables, calculated by our own ofticers,
Major Rodgers and Captain Ingalls, 1st Artillery.

Unfortunately, on the other hand, the calculated jump, drift and other in-
herent properties furnished with the guns and carriages are more often found
in practice to be unreliable and should be determined along with the initial
velocity, cte., during the annual preliminary firing.

If the scheme to have the preliminary firing done at one or two points, and
the data thus compiled sent throughout the Departments for use, be adopted,
then too much care cannot be excrcised in selecting those who are to have
charge of this most important work. Only those specially qualified, and who,
in addition to possessing practical knowledge of the apparatus employed, can

!
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call to their aid the habit of close and accurate observation supported by
years of experience should be entrusted with the preparation and compilation
of thi¢ data

The U. S. Artillery School, as the headquarters of artillery, as well as on
account of its complete scientific equipment, is above all other places qualified
to undertake this work and to thoroughly perform it. Until the smaller forts /
are equipped, they have a right to look to the school as the source of all such
information, and on the other hand it should be a matter of pleasure W /g'

to the School to be able to furnish it.
II. THE SECOND PERIOD OF CoAST ARTILLERY FIRE INSTRECTION.— Target Firing.

B. Powder, etc,
y D,SQJ During the past six years, while in charge of the Chemxc‘ll and Explosive

I\ Laboratory of the Artillery School, I have been called upon to furnish the '

ratory data of each kind of powder to be used during the firing scason.

A \fm data consist§ of a determination of the exact composition of the powder, }‘
the percentage of moisture in various samples, absolute density (or specific g
gravity), gravimetric density and granulation. This information has been
embodied in an annual report, together with suggestions as to such manipula-

P tion as would, in my opinion, correct certain defects discovered in the powder,

(-3 the report submitted in time to be of use for the firing season.

Thi data, properly understood, will be found of equal value with the bal-

] listic data already referred to; but, unfortunately, other conditions, especially
those of loading, have been so grossly neglected that the closest examination
of the records fails to show the exact relations between varying percentages
of moisture, for instance, or the varying densities of the same grade of powder
to the initial velocity, pressure or range.

That these properties do exercise a material influence upon one or «1l of the
above elements does not admit of doubt for an instant.

A few years ago an officer complained to me that the powder furnished for
practice was absolutely worthless, and supported his statements as follows:
With precisely the same charge, and an elevation of 2 29’, a range of 15:0
yards was obtained; 2¢ 28" 30"’ sent the projectile 1605 yards, or 95 yards
further than an increased elevation of 30°; while all calculation (or
guessing) was “ knocked out” when carefully adjusting the sight to 2+ 28" 45",
the projectile dropped just 115 vards short of the first range plotted,  Ad-
mitting slight errors in observing the splash, there was no doubt in the minds

of those at the piece that the record in the main was correct. The powder L
used on that occasion contained from 2.07¢ to 2.32¢ of moisture, and acting

upon a suggestion, the battery commander whose battery fired the day fol- .y
lowing had the 1st sefrgeant unload cvery cartridge, empty the powder on a .

tent fly and expose it to the warm sun, raking it over and over for an hour !

before tiring began, The charges were re-weighed and the cartridge bags re-
filled. The result was that after the first two shots, tire firing was regular,
and no such abnormal results as those mentioned were obtiined.  All powder
contains a certain pcreentage of moisture, and experience has indicated that
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whenever the percentage exceeds 1.25, the above precaution is necessary in
order to secure uniform results. As already stated the exact relations that the
laboratory data bear to the various other data to be considered in scientitic
gunnery is at present unknown, and until the other conditions, especially
those of loading, are carefully noted and recorded, no theory much less prac-
tical application can be suggested, beyond that alluded to.

While recognizing the many difficulties attending the application of the
principles of gunnery to such ordnance as our forts are now equipped with,
yvet by painstaking and intelligent effort on the part of those in charge, and
especially by substituting for a portion at least of the present farget firing, a
modicum of dallistic firing, we may hail the dawn of a new era for the artillery.

1st Lieutenant George A. Zinn, Corps of Engineers.— Tactical Firing. In-
struction or training in order to be practical must have a definite end in view,
and this end must be kept clearly before the mind to accomplish it with the
least expenditure of time and trouble.

It is therefore necessary before a system of training can be devised for the
coast artilleryman to set down clearly and detinitely what that training is
expected to make him capable of doing.

I conceive the object of this training to be to fit him to use the materials
furnished him for coast defense to the best advantage in time of battle; to so
use his weapons, supposing them to be of the proper kind and number, sep-
arately and in combination, as to be successful. No matter how perfect the
arrangements of these elements may be, or how perfectly the artilleryman
understands the theory of using them, he must actually use them in time of
peace, or he cannot effectually do so when they are required in real earnest.

Setting up exercises, marching around the parade ground, the manual of
the piece, mechanical maneuvers, firing the piece for ballistic constants or for
practice at fixed objects whose positions are known and can be secn, all are
preliminary to that grand end of artillery training, the use of all the elements
of defense in combination against fixed and movable objects whose positions
are unknown until the time of firing.

In order to deduce some definite principles upon which a system of drill
may be based, we must first get a clear idea of the means and methods of
attack upon coast defenses, of what constitutes a perfect system of defenses,
and of the principles of Grand Tactics applicable to their use.

In coast defense, the battle ticld is known in advance, the positions which
the enemy may take up and the movements he may make can be foreseen,
and the elements of defensc be so located as to give it every advantage and
to make it stronger at every point than the attack.

The grand tactics of the battle field will be somewhat different from that
of a battle between armies in the field, vet many rules derived from land
operations are applicable.

The nature and shape of the harbors or points to be defended are so various
that the defense of each is a local problem and must be studied by itself; yet
the subject of coast defense may be looked at in a general way; and while
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the phases of a naval attack may change from moment to moment, vet certain
general principles must be followed.

Knowing then the weapons and tactics of the attack, and the weapons and
tactics of the defense, we may readily formulate a system for training the
sea coast artilleryman in tactical firing.

The subject now under discussion does not deal with the defense of the
land side of coast works, because the principles involved are those of land
defense.

The means of attack by sea are at present; (1) Armored battle ships carry-
ing armor of 17’ to 21’ and guns of 10"’ to 17’’ caliber, also lighter quick fire
and machine guns; (2) Battle ships and armored cruisers—lighter vessels than
the first class, with armor of 8’ to 12’’ thickness and carrying 8’/ to 10"’ guns,
with a number of smaller Q. F. and machine guns; (3) Belted and armored
cruisers—vessels with 67 to 10"’ armor, 6¢'' to 10"’ guns, Q. F. and machine
guns; (4) gun boats with 6’ to 8’ guns and a number of lighter rapid fire
guns; (5) Protected and unarmored cruisers without armor, carrying 6’ to 8"’
guns, with rapid fire and machine guns; (6) Torpedo boats. Nearly all ships
are supplied with search lights.

A powerful fleet will be made up of a combination of these different kinds,
but an attack upon seacoast works may be made by a single ship of any kind
or by any number of ships depending of course upon the object of the attack
and the strength of the works. It is not probable however that strong works
would be attacked by any but the most powerful vessels and in the greatest
possible numbers. The object of this paper does not require a discussion of
the relative value of guns afloat and ashore, nor for the introduction of histor-
ical examples of attacks upon coast works.

The armor and armament brought to the attack of any sea port are of course
fixed by the depth of water as well as by the nature and shape of the harbor
or channel. The mode of attack is also limited in the same way.

The fleet would endeavor to advance in well developed lines in order to
come into action simultaneously and to present the most unfavorable target to
the batteries. A narrow channel may require the ships to engage succes-
sively or even singly. .

The formation for attack by armored vessels will be in single line or column,
under weigh or at anchor. Experience has shown that ships must anchor or
move up to a buoy to insure accuracy of fire, The practical range of fire will
vary from 500 to say 4000 yards. The guns used will depend upon the object
of the attack, whether the destruction of a city or naval stores, the destruction
of the shore batteries, or a passage by force. In the latter case, any obstruc-
tions in the channel must first be removed.

Attacks by night however will necessarily be rare. A difficult channel
without lights cannot be navigated without running greater risks thantle
enormous cost of modern men of war would justify, and it is not to be sup-
poscd that an claborate system of channel obstructions would be left so
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unguarded as to allow the enemy quietly to remove them either by day or
night. )

General Abbot sums up this point in the following conclusions: (1) We
should be prepared to meet the largest calibers which the draught of water in
the channel will admit; (2) That from five to ten ships, carrying from 30 to
60 guns of six-inch caliber and upwards should be estimated for each mile of
the line of battle—the character of the approaches determining the exact
number; (3) That the attack will be made at anchor or at least from fixed
baoys, in order to increase the precision of fire and (4) That it will be made
at as close quarters as possible,

The probable strength and form of attack having been laid down it is
possible to fix the number and caliber of guns required, their distribution and
mode of mounting, and what accessory means of defense are required.

In general terms, the superiority of the defense is established when we
give it a well developed front and compel the enemy to take up a contracted
front.

The works must have a preponderating value over the means of attack, and
the burden of resistance must not fall upon a single work. Concert of action
between the works may be assured by taking advantage of the natural condi-
tions of the harbor.

The great principle, therefore, is the concentration of fire of the greatest
possible number of guns upon all points where the enemy may present him-
self, and the batteries must be disposed to secure this mutual support.

A wide dispersion of the batteries will avoid smoke, favor cross-fire, and
prevent a concentration of the enemy’s fire upon contracted sites.

The practical dispersion is limited in many cases by the requirements of
security, and tactical handling. Where guns are directed by a position find-
ing system from a single observing station their fire is easily controlled and
they may be more widely dispersed.

A high site possesses many advantages—better fire on ship’s decks, guns
are more easily protected, and enemy must keep at a distance to bring his
guns to bear—but for flanking the submarine mines and for the advantages of
ricochet in the use of our old smooth-bores, a low site may be selected.

*The elements required for a first-class defense are therefore: (1) Obstruc-
tions in the channels of approach, either automatic or controlled from a secure
place; (2) Guns of a sufficient power to penctrate the armor of the attacking
ships, and not less in number than half of what can be deployed against
them: (3) Smaller high-power guns, quick-fire and machine guns, to destroy
the personnel and upper works, to repel boat attacks, to destroy torpedo boats
and to flank the obstructions. The old smooth-bores will answer very well for
this latter purpose; (4) Mortars for attacking the decks of vessels; (5) Pro-
vision for offensive returns against counterminers (automobile torpedoes); (6)
Land fortifications (sand, concrete, iron) to protect guns and personnel; (7)
Means of illuminating the surroundings at mght; (8) Torpedo boats to attack
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a higher degree in the attacking squadron. It is not so in fact. The attacking
squadron may withdraw when defeat is imminent and return when better
prepared. The coast forts however are immovable and a defeat means a
total loss of the object which they were constructed to defend.

This perfection of organization and training is only attained when the forts
can be manned and a rapid and effective fire opened at the best objectives in

~ —_the shortest possible time and such a fire kept up until the desired object has

bjen accomplished.

Each man must know his station and duty. The responsibility and sphere
of action of each must be fixed. Each gun detachment must know its place
of rendezvous and its station in the forts. Symbols of some kind must be used
fo_r each group of guns and everything belonging to it must be marked.

The defenses of a harbor must all be under one head. Subordinate to the
chief commander is the section commander, who controls the fire of the forts in
his section, then the fort commander controlling the groups in his fort; and
lastly, the group officer who commands two or more guns and is reponsible for
their proper action. Circumstances may alter this chain of responsibility, or
may render necessary additional links; but the simplest form is the best. A
single gun detachment is the smallest unit of organization for discipline and
administration, but as the fire of a group will in general be directed at the
same object it will form the smallest tactical unit.

Other tactical units are those operating the electric lights, the movable
torpedoes, the submarine mines, torpedo boats, &c. The commander of each
is responsible to the commander of the defenses and should be in clectrical
communication with him. :

Special attention must be directed to the supply of ammunitiony & sufficient
number of men being detailed for the purpose, amd who will be thoroughly
instructed.

These are the primary elements of the organization, but in late years the
phases of a naval attack change so rapidly, and the cost of firing the heavy
guns of coast batteries is so enormous, that every care must be taken to make
each shot tell, and to convey quickly to the group commanders the changing
objectives.

A good system of range and position finding and of communicating rapidly
and accurately between the ditferent commanders of the defense is therefore
a great desideratum. A perfect system would be a single instrument record-
ing ranges and azimuths and transmitting them autcmatically to the proper
groups.

The only way so far provided for the United States coast forts is to com-
municate orders in writing, or verbally, by men on foot or horseback, or by
flag signals, and to find the range for each group by the ‘“long and short
bracket”. Some of the Posts have base-lines with plane tables at the ends,
and telegraph communication between these ends, but not to any other point.

How would the battle be carried out on the side of the defense?
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The commander takes his past of observation secure from the cnennyx fire,
wkere he can see every part of the harbor, and where his view will not be
obscured by ssouke. He hasa properly prepared chart with the table giving
data in regard to the ecemyv's deet.

The most important vrders he may have to cammunicate are thase in regand
to the objective, the kind of ammunition to be used, the mate of fire, and o
commence and cease firing.

There is considerable dificulty in pointing out the objective to the group or
section commanders. Tte field of view is covered by a number of stationary
and moving objects and their relative position differs at the different groups.
Without position finders mistakes are very liable to occur and thus cause a
waste of time and ammunition.

The only way at present to secure an accurate fire upon the selected objects,
is for the commander to send a description by signal or in writing of the ap-
pearance of the vessel and its approximate direction to the group officers
with the name of the vessel if possible and direct them to ascertain by trial
the exact range. Officers should be trained to judge the result of their fire by
the eye, but assistance of course will be rendered them by observations from
the commander’s station.

We readily see the necessity for some reliable means of establishing the
relative positions of batteries and ships and some simple, rapid and reliable
method of indicating it to the group officers. Various instrumental systems
have been proposed, but none of them are yet considered sufficiently simple
or reliable to answer the rough and ready usage of the battle.

The system of squares seems so far to have given the best results,  An
accurate chart of the harbor and batteries is divided into squares of say one
hundred yards side, and on it are also marked by arcs the squares upon which
the different groups can bear. Each group is supplied with a table giving the
range and azimuth to the center of each square upon which it bears,

The commander having ascertained upon what square the object lies sends
the number of the square to the proper group officers, and, when necessary,
to the sub-commanders of the submarine mines, torpedo boats, &c.  ‘I'he gu;\s
are then pointed on the object by means of the range and azimuth given in
the tables and the action kept up even if the object is obscured by smoke,
The traverse circles of the guns and mortars are marked with azimuths,

Captain Stone, R7 A,, in an article on “ Fire Control in Fortresses ™, Volume
XVII, ProceedingR. A. Institution, explains a method for indicating the ob.
jective with position finders. The chart of the harbor and batteries is marked
with the arcs of fire of each gun, and these ares are marked in degrees of az-
imuth. A pointer is laid down on the chart in the direction of the object
whose position has been dctermined by position finder,  ‘I'he position of the
object is then marked on the chart. A lince drawn from this point to the posi
tion of each group officer’s position finder or to any gun of his group will show
by its length the proper range and by the numbers on the ares of fite where
the line intersects them, the proper azimuth. The range and azimuth are
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then sent to the group officer who at once picks up the object with his position
finder and marks it on his own chart. If the object be moving its rate can be
‘ascertained by plotting its position at the beginning and end of an interval
of time) its position at a later time is readily predicted. The guns to fire
upon it can be loaded and aimed ready to be fired at the proper instant by
electricity; allowance being made for drift, wind, time of flight, &c., &c.

The essentials of a good system for carrying on a battle are: (1) One or
more good and secure points of observation for the commander; (2) A reliable
system of range and position finding; (3) Rapid and accurate means of com-
municating orders between the commander and the groups; (4) A system of
puinting guns and mortars by direct and indirect methods and of making rapid
alterations in their azimuths and elevations; (5) a good chart of the harbors
and batteries; (6) Tables giving data for handling the guns and correcting
their fire.

We are now able to formulate a system of training for sea coast artillery-
men.

It is assumed that officers and men have been instructed in assembling rap-
idly, in marching to the guns, in the manual of the piece, and in firing it at
fixed targets whose positions are known and which can be seen.

The training still required is therefore:—

(1) For the proper officers, non-commissioned officers and men in the use of
the methods of position finding and locating objectives, and in the means of
communicating orders—whether by the eye alone (judging distances and track-
ing) by base line and transits, by the depression range finder, or position finder,
and by flag signals, telegraph, telephone or dial. This instruction is necessary
and should not be omitted even if the appliances are of the worst kind,
The noise and confusion incident to the handling and firing of the guns
render the accurate and rapid conveyance of messages very difficult. It is
better to know how to use the means at hand than to be absolutely ignorant.

(2) For the proper officers and men in the service of ammunition, the loca-
tion of the magazines, the kinds of ammunition contained in them, how it is
transported to the guns, what groups of guns are supplied from the various
magazines, and how the magazines are replenished.

(3) For the group officers, To familiarize them with their guns and maga-
zines, with the methods of position finding and communicating orders, with
the tables supplied for their guns, with the chart of the harbor, and the bat-
teries which they support, in picking up quickly the objective indicated and
in giving the proper orders to the gun detachments.

(4) For the gun detachments. To teach them to load and aim quickly, to
follow a moving objective and to change rapidly from one objective to another.

(5) For the commander of the defenses. To make him thoroughly familiar
with the chart of the harbor, the location and armament of the batteries and
other means of defense, with the batteries which mutually support each other,
with the possible modes and means of attack upon his harbor, with the best
methods of destroying the attacking vessels, with his means of communica-
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tion and position finding—their capabilities and limitations. In other words,
to familiarize him with his defenses and the methods of handling them.

(6) For the section commanders and others of field rank. The same as for
the commander.

Time is such an essential in firing at moving objects that all drills must be
drawn with the object of insuring that the various operations shall be per-
formed as safely and quickly as possible.

To carry out this training will require some expenditure of time and money.
‘The end to be attained more than justifies it. Very little more ammunition
will be required than is now allowed, especially if the course laid down is ex-
tendcd over several years.

The conditions of a battle must be simulated as nearly as possible, this will
require a number of fixed and moving targets,

Each artillery post is supplied with the charts of the harbor, and a base line
can easily be laid out. Flags in lieu of something better may be used for
communication. The tables of azimuths and ranges are easily prepared.
Yet with these and a small supply of ammunition, tactical firing can readily
be carried out. Our old smooth-bores may be obsolete, but they will teach all
the lessons of tactical firing. The main thing is to understand thoroughly the
use of the means now at hand, even if they are nothing but smooth-bores,
stone casemates and the signal flag. .

The crowded condition of some of our harbors might make some of the
practice difficult, but an accident or two or a simple scare would at least im-
press upon all concerned the difficulties and importance of their duties in time
of war.

To show how the training may be carried out, let us suppose there are no
targets available.

The commander takes his place at the observation station.

The alarm is then sounded, the entire command will be assembled quickly
and marched to their stations in the various groups. The implements will be
taken and the guns gotten ready for firing.

The commander selects one or more imaginary objectives, determines their
location on his chart, and sends the order to the proper section or group
officers to ‘‘ Prepare to fire on Square No. . . .” The group officers consult
their tables, give the proper orders and the gun detachments go through the
motions of loading and aiming and report to the commander when ready to
fire. A record is kept of the time required to do all this as it is the test of
efficiency in the drill.

The next step will be to fire the guns at the imaginary objectives. When
the guns are laid as before by the orders from the commander, he tires them
in succession by word of command transmitted by flag or electricity, The
observers plot the shots to check the work of the group officers, the correc-
tions are reported to them, and another round may be fired, or another ob-

jective taken, or the different groups may fire at the same time upon different
objectives,
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The next step will be to see how quickly the firing can be accomplished
from the moment when the assembly is sounded to the time the guns are
fired. Several rounds may then be fired in quick succession, and the objective
changed during the firing. Wild shooting can readily be detected. Due
allowances must be made for the time occupied in getting from the point of
assembly to the different stations.

The next step will be to fire at moving objects. As there are no targets
available, part only of this can be carried out. The firing may be done at
imaginary moving objects by predicted positions with ammunition, or at
passing vessels with friction primers only. Several passing vessels may be*
tracked, orders sent to the group officers who aim their groups by direct lay-
ing, since the object can be seen, and place friction primers in the vents.
When the vessels arrive at the predicted positions, the primers are fired by’
lanyard or electricity. Calculations made from the actual observed positions

_of the vessels and the time of firing show the accuracy of the work done. Or
if an imaginary moving object is taken, and its rate of motion assumed, pro-
jectiles may be fired and a comparison made between the position of the plot-
ted shot and the predicted position of the vessel. This method may also be
used in firing the submarine mines.

If electric wires have not been laid to the guns, the watches of the group
officers may be set with that of the commanding officer. If there are not
enough men at any post to man all the guns, a single detachment may be
placed in each group.

This is not target practice but it /s tactical firing, and will teach officers and
men their respective duties.

If targets are available the instructior becomes much more valuable. De-
liberate fire at targets in fixed and known positions will first be carried out as
target firing. To obtain tactical training, the targets (and there should be
three or four) must be placed at various unknown parts of the harbor. Now
the targets must first be located, the proper commands transmitted, the group
officers must pick up their own targets by the aid of the azimuth tables, the
guns are laid by direct sighting and the firing will proceed as before. The
rapidity with which it is done being the test of efliciency.

If a moving target can be had, so much the better, and especially if it is
constructed to record the hits. A number of guns may be fired singly or in
groups or the entire armament may be used.

The artillery is in much the same condition as the infantry was some years
ago before the introduction of skirmish firing. Firing at fixed objects is all
very well, but let us introduce into artillery practice a little skirmish ﬁring,
then we shall have arrived at Zactical Coast Artillery Practice.

The details of this practice would develop in time, but it can certainly be
carried out at any of our posts. To insure uniformity of practice, an Inspector
of Artillery is required.

This method of squares has limitations. It is a simple method of indicating
to the group officers what they are to fire at. If the object can be seen and is
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stationary, of course the gun is aimed by direct laying. If for the moment
the object is obscured, it furnishes a method of getting close to it, sufficiently
close that the chances of hitting are probably 5o per cent., and it has the ad-
vantage of being the unly method that is practicable with our present means.

The range and accuracy of our modern guns calls for an accurate system of
position finding. With a moderate amount of training and the exercise of a
little judgment, however, the possibilities of our present weapons will be much
increased. If a reliable and accurate position finding instrument should be
invented and arranged to transmit the range and azimuth automatically of a
aoving object, the chances of hitting an obscured object would be much
greater and the system of squares would not be needed. There is no system
that will ever replace direct laying when the objective can be seen. The im-
portant point under such circumstances is to be sure that the group officers
fire at the proper object, and the system of squares does furnish a ready
means of communicating this and of thus controlling the fire of the entire
defense, as well as of giving a very close approximation. to the exact range,
and it has the merit of simplicity in the orders required to transmit the loca-
tion of the objectives,

In order to explain more clearly the proposed-system of drill, a chart of the
harbor of Hampton Roads has been prepared. The information on the chart
is not correct, but it is sufficiently so to 1llustrate the principles.

This chart is prepared for the use of the commander of the defenses and
will show him what groups have guns bearing upon any selected square,

If there were but 20 or 30 guns the chart could be made to show the arcs of
fire of each gun without confusion. A table could be made out, if necessary,
showing for each square the emplacement number and kind of gun bearing
upon it. Such a table has been prepared, I believe, for Fort Monroe. Where
the guns are so numerous, as at that place, a chart could be made out for
each group commander showing him the arcs of fire of each gun in his group.

The base line is O A, O H. Its length and azimuth are known. Along the
edges of the drawing are laid off azimuths from the ends of the base, the
outer ones for station O A, the inner ones for OH. The scale of the drawing
is so small that this graduation is merely indicated. On a chart of the proper
size it could be carried to quarter or half degrees. By means of these grad-
uations and strings stretched from the stations, the location of any object can
be quickly marked upon the chart. The azimuths of the object are obtained
by transit or plane table. A telegraph line connects the two observing sta-
tions, and can be connected with the groups or sections.

The guns are grouped as shown upon the chart—eleven groups—groups A,
B and C may be under a field officer as section commander, also D E F and
G,H1and J, &c., &c

During the summer there are enough batteries at the post to man nearly all
the guns, at least enough to give a complete tactical drill.

The Post Commander commands the defenses, the field officers the sections,
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the captains command groups and the subalterns one or more gun deta
ments.

The arcs of fire of the groups are marked on the chart, from which
commanders can see upon what parts of the harbor the various groups be
The mortar batteries have an all round fire, Groups D and E flank the li
of submarine mines, The operating room is at X, the search light atY, a
the torpedo boats at the wharf,

The table of ranges and azimuths for each group would show in the fi
column, the number of the square, in the second, the emplacement numbe
of the guns which bear upon the square, in the third, the range to the cent
of the square and in the fourth, the azimuth, To make a table for group
giving the information for each gun would require nearly soo pages, but
table for the 15"’ gun of 40 pages would not be unwieldy and its value ampl '
justifies the trouble of computing it. An allowance far deviation due to the
dispersion of the guns would be required. If this is not over 150 feet it
would be very small. A mechanical device might be invented to overcome
this difficulty.

The manner of constructing such a table is shown on the chart for group E,
—the limiting arcs of fire are drawn, and the tabulation of distances and ati-
muths for each square is easily made.

With this chart, and tables, and Whistler’s tables for the different guns, the
tactical drill is carried out. The traverse circles of all the guns must be
marked with azimuths. )

The extreme range of the 8’ rifles is about 7000 yards, and of the 10"
smooth-bores 4000 yards. These guns will therefore come into action some-
what within these distances and the heaviest fire is confined to a length along
the channel of about 2500 yards eastward of a line drawn from group A to the
Ripraps. The channel of approach is narrow and will require the attacking
fleet to advance in column. It is not likely that a distant bombardment will
be undertaken, but a passage by force may be attempted to reach the Navy
Yard at Norfolk. The means and methods of attack are thus determined and
the tactics of the defense laid down. The training of the garrison could pro-
ceed on those lines.

The first drill will be with the imaginary targets to familiarize each officer
and man in the garrison with his station, with the means of communicating
orders and indicating objectives, with the chart and tables, with the methods
of laying the guns, and of following a moving object to be fired upon by di-
rect laying or by prediction.

The commander of the defenses takes his position at O A, He will have a
good view of the harbor and will control the groups by telegraph. The de-
tachments forming the groups have a separate rendezvous, either at the bar-
racks, camp or elsewhere. Group A—nine gun detachments—at the north
end of the barracks, group B'on its right and so on. The groups are then
marched to their places quickly. The commander selects a square, say 22-s,
finds that groups B, C, D, F,H,G,1, ] and K fire upon it, and telegraphs to the
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group commanders to “ Prepare to fireon . . .”. The group commanders
consult their tables, and go through the motions of loading and aiming as
before explained. »

The next drill will be with the tixed targets. The tug towing them (three
or more) would move out from the wharf before the drill call was sounded. It
drops the anchor of the first target at a range of say 1500 yards, the second at
2000 to 2500, the next at 3500 and so on, A signal is then hoisted, whereupon
the alarm is sounded in the Post, the groups are formed and marched quickly
to the guns, the targets located, the proper orders given to the group com-
manders whose guns fire upon the different targets, the firing commenced,
and the shots carefully plotted. A record is kept of the time required by
each group to march from the barracks and to fire one round: allowance is
made for the distances to be marched from the barracks to each group.

The implements and ammunition should not be laid out beforehand, but
should be taken from thc store-houses and magazines by the detachments
themselves after they have assemblgd. This 1s necessary in order to make
them thorougply familiar with the locations of the magazines and passage-
ways. . '

" At a following drill a number of rounds may be firéd in succession, the ob-
jectives being changed during the firing in order to see whether any cenfusion
is apparent in the groups and that the garrison is well in hand.

It would not be difficult to construct a moving target to be towed with a line
of 300 yards length, with which excellent drill could be had.

The drills can be varied in such a way as to give the group officers a thor-
ough knowledge of the limits of fire of their guns—so much so that when the
chain of communication becomes actually broken they may still carry on the
action with perfect knowledge of what their guns can do and how it should be
done,

If officers and men have been theroughly drilled in aiming at the imaginary
targets, or in tracking vessels, the allowance of ammunition in the actual fir-
ing need not be very large. If groups A, B, C, D, E, F, G and H are used
there will be in all say sixteen 8'’ rifles, six 15'* and ten 10’’ smooth-bores and
four 13'" mortars. For the imaginary targets say three rounds, for the sta-
tionary targets six, for the moving targets ten—or nineteen in all—or for the
season’s training of eight batteries, 304 8'', 114 15", 190 10’’, and 76 13''—684
in all—not much over the present allowance.

The perfection of tactical training would be with self-moving targets and
an automatic position finding and transmitting system.

No attempt has been made to elaborate the details of the drill. The
various difhculties can be solved as they come up, and it is not doubted that
there are plenty of officers who can do it and do it well when they have seen
by practical trial what the requirements of the system are. The greatest
difficulty however lies in position finding and communication, and perhaps a

Journal 12, No. 2.
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little encouragement would call forth a number of practical systems worked
out to the smallest detail.

The main thing is to make a beginning, and it is believed that the above
system of drill is practicable.

1st Lieutenant Fokn W. Ruckman, 1st Artillery.—If the foregoing agitation
of the question of our artillery fire instruction needs any defense, it is believed
that the recent fiasco in Rio Janeiro Harbor alone would be a sufficient justi-
fication for the effort. In view of this horrible example of wasted ammunition
the attempt to collect suggestions and data for future use, and to stimulate
general interest in the question, seems timely. Can any excuse justify the
miserable yet laughable results of those artillerists who have been firing for
months without effect, and can any feeling of revulsion be too strong for this
sham firing, which has elicited the ridicule of the whole world? When one
hundred projectiles were fired at the Aguidaban while passing the shore bat-
teries, inflicting no injury upon her, what must have been the crew’s feelings
when they sailed by in defiance? Could any contempt for such gun practice
have done the subject justice? The affair was not only not exciting, it was
not even interesting. Can the moral effect upon a ship-crew under such
circumstances be imagined ?

Had the shore batteries used ninety of the one hundred projectiles in intel-
ligent practice and the remainder in the crisis, with accuracy from the start,
the result would have been different; had they fired ninety-nine for instruction
and retained but one to be delivered with the requisite skill to produce injury
and death the morale of their personnel would at least have been saved, and
the enemy would have been awed by such precision. As it was, the ship’s
crew were able to pass unharmed through the fire, and nothing afterward
could ever inspire them with fear for the shore guns, and no amount of drill
and discipline would ever restore to the latter their lost prestige and confidence
in their weapons. Thus, it is believed, will be found in the affair more lessons
than one.

The ship is reported to have returned the fire, inflicting considerable dam-
age. If ship guns could, with all their real disadvantages, inflict damage,
what might the land guns have done had they been handled with efficiency?

It is now an accepted principle that a gun ashore is more than a match for
the same gun afloat, and yet we do not know of a case where shore guns have
ever proved themselves to be of any particular value. This statement is
borne out by another well recognized principle that ships unobstructed by
passive or other obstacles than gun fire can sail past shore batteries at pleas-
ure. Arc both these principles true, or are shore guns wholly worthless as a
means of defense?  While the alternative here may place us in an awkward
position, the present light upon the subject seems to leave room for no other
conclusion: and close study, it is believed, will reveal certain time honored
considerations and conditions of drill and teaching which render any other
result impossible,
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In the following remarks we shall endeavor to point out somc of the causes
for this low efficiency and the policy which will improve it.

1. Charactes of Defense.—The character of a land defense is purely passive
so far as position and many other important matters are concerned,and instead
of counteracting as far as possible in our teachings the natural effect of pass-
iveness in a combat, all artillery training for a century at least, has been to
exaggerate and strengthen it. Teach men that when attacked by a ship or
ships, their guns must immediately be silenced; that they cannot hold out
against the mass of projectiles which will be hurled at them from small caliber
guns: that ships can and will come up to short ranges: and that as the projec-
tiles begin to fly they must retire into elaborate cover, and there is no doubt
but they will believe and do all these things. They have been taught such
doctrines so long and so thoroughly that it need not occasion surprise when a
seacoast defense results in failure. So long has coast artillery been taught
erroneous ideas instead of principles of gunnery, tactics and concerted action,
superiority of weapons and confidence in its own ability to win a victory, that
there is no longer any spirit left. All this has been educated out of the artil-
lery arm, and when these qualities die in soldiers all usefulness dies with them.
It would seem about time that coast artillery instruction should be recon-
structed according to new principles, with view to elicit from the coast artil-
leryman’s weapons their natural superiority and a reasonable amount of
success.

2. Small Arms.—The second consideration in the inefliciency of artillery
defense in the past and present is the great prominence given to the small
arm, in the artilleryman’s education. The sentiment in our service of not
only retaining but of using it both in and out of season still remains strong.
Hopeful views are occasionally expressed that it is being pushed aside and
relegated to its proper place in the artillery arm: it is hoped these sanguine
views may be correct, but the writer's experience in this line is not by any
means confirmatory of such a conclusion. The small arm in itself does not
and cannot hurt the artillery soldier; it is the prominence that is given to it
on all occasions,—the leading part it has played and still plays in the life of
officer and private, that overwhelms and obliterates the artillery part of their
nature,

There can be no doubt that aiming drill with the musket, or any other kind
of aiming drill, will teach the artillery soldier the principles of sighting: but
we deny the assumption that any other kind of drill will do him so much
good, as an artilleryman, as the same amount of exercise at the scrvice gun
with the service sight and under service conditions. We deny that the small
arm is even an auxiliary in training him as a gunner.  When we give as much
of his time and our attention to teaching him the sighting principles of /45
yun as we have heretofore given to the small arm, it will be found that he will
know a great deal more about them than he does now or could obtain by any
other means possible. So far these remarks have assumcd that we shall nced
this accomplishment developed to the highest degree in the artillery soldier,
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—an assumption that may well be doubted; for with mortar fire, indirect fire,
telescopic sights and numerous other refined sighting devices, aiming with
the naked eye by direct sight is likely to be a thing of the past. In any case
it will form a small part of the artilleryman’s duties, The old idea of march-
ing to the guns in heavy marching order, of stacking muskets for service of
the pieces for a short time; but, finally, at the favorable moment to resume
the musket for the decisive blow, still lives in the artillery service and still
predominates amongst us.* The existence of such sentiments is greatly to
be regretted and it is believed that no artillery combat can succed under
such influences, and that we will be pardoned for expressing the opinion
that artillery methods have changed decidedly since such practices were in
vogue and that in future an artillery defense following such a course will sub-
mit without the necessity for an assault. Either this view is correct or all our
work, science and development for the last twenty years have been educed in
vain. The future successful artillery soldier will not depend upon the musket
for victory.

In addition to other arguments, it is urged that a coast artillery command
should be supplied with the small arm in order to move as a land army to
prevent landings at a distance from the works. Is this a safe principle to in-
culcate? Will it be wise to arm and train men for the express purpose of
abandoning their guns in the crisis? If modern guns be accurately served no
landing will ever take place within their field and range; to remove the can-
noneers to distances beyond this for such purpose would be criminal. In such
case, what would become of the guns abandoned and what restraint upon the
hostile vessels would remain? It is true that navies instruct their crews in
landing operatioms, but they are not likely to be executed against modern
fortified places; if. attempted they will almost certainly be defeated. Land-

-ings, as in the past, will continue to be valuable against unprepared, disorgan-

ized and barbarous people; but that they will, as a rule, be attempted against
well eqjpped defenses, is doubtful. It matters little whether they be tried or
not, the cannoneers must not be withdrawn from their guns, when threatened,
under any circumstances. Landing expeditions when beyond the range of
artillery must be specially provided for and when on a large scale must be
met by a land army. To depreciate or ignore the artilleryman’s legitimate
functions and teach him the efficacy of everything else is certainly not the
way to inspire him with confidence in himself and his weapons in the hour of
battle, a time when he will need not only physical but mental and moral
strength to sustain him.

The difficulty is not in the musket, but in the time honored sentiment and
kind of idolatry which has clustered and still clusters about it. A conclusive
proof of this will be found at all posts in the never-ending discussions in ref-
erence to insignificant quibbles of infantry tactics. In nearly eleven years’
service the writer does not recall one instance where a discussion took place

® These ideas were expressed recently to the writer by an officer of artillery, who gave
them as his idea of defending a coast fortiess.

/
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in reference to a tactical artillery question. This is given not to show facts of
any importance except the bent of the whole service due to many decades of
preparatory teaching. Remove the small arm and with it will pass away the
excuse for quibbling, to which it now gives rise, and require the time thus
liberated to be spent in developing the details of coast artillery problems,

When once the infantry screen is removed artillery questions will appear m
their natural size and importance, illumined by the admitted light. There
will then be no longer occasion for wasting time in other directions since our
own duties will come upon the scene such as will be worthy of the talents of
anyone and in the discussion of which all may participate. Such a move, it
is believed, would be a death blow to “infantryvism” in our arm, and all
thought would be directed into proper channels. When the artillery personnel
becomes so interested in its own work that nothing but guns, powder, imple-
ments, sights, range tables, targets, competitions, etc., are thought of, the
small arm could be reintroduced if found desirable in the meantime. Its mis-
use could then be risked, When the artillery becomes as infatuated with its
own work and duties as it was about ten years ago with small arms practice,
when no artillery work was thought of, then will the musket occupy its
proper place and will not be likely to encroach upon our more essential
functions.

Now to return to the results of the artillery fire at Rio Janeiro, it is no ex-
aggeration to say that a very short time ago our own guns could not have
been served more efficiently. It is within easy remembrance of most of us
when the reports would come in seven kundred yards over for one shot and five
hundred yards short for the next. Fortunately the last four or five years’
earnest endeavor for improvement has removed from our records such devia-
tions as are above given, and a growing appreciation of the necessity for
accuracy above all things in heavy gun practice is reducing the dispersion of
shots from year to year. This fact is conclusively shown by Lieutenant Millar
in his contribution to this discussion. But as is clearly outlined in more than
one place in this collection other problems exist and with the introduction of
new ordnance many new ones will arise.

Though without a modern armament, for which it has become fashionable
to clamor, there are many principles to be learned, which, as has been amply
demonstrated in the Fournal, can be determined with our present equipment.
It will not do to postpone all investigation until all conditions and apparatus
become perfect, or we shall find ourseltes with a large number of apparatus
on hand about which we know nothing: these in their turn may become
obsolete while we are becoming familiar with them. To continue with all
haste in the work now being carried on with present facilities seems to be the
only way to prepare for the new equipment, and to attain the proper degree
of efticiency for immediate service.

That the only way to create an efficient artillery service is to study all theo-
retical considerations and apply them in practical instruction needs no demon-
stration. The theoretical instruction of our ofticers must be characterized as
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“excellent™. Their instruction in the science of ballistics cannot be excelled
if equalled anywhere in the world. What they necd in addition is a similar
course of practical work in which should be treated practically all the prob-
lems which must be solved before we can hope to e¢nter intelligently upon the
functions of the new armament and thorough defense. Theoretical study
alone makes the student top-heavy wnd likely to become dependent upon it.
and inclines him to the idea that all questions can be solved by means of
pencil and paper. Pure ballistics like pure mathematics furnishes the key by
which the way may be opened to concrete results, In mechanics the mathe-
matical principles are applied bringing the most fruitful practical results,  So
with our knowledge of bullistics we must go into the field of our out-door
work in order to reap its benefits, Having now rcached our present high
standard of theoretical education it seems essential that we should install a
practical course of equally high character. There can be no doubts as to the
etfect of such policy upon our future development.

Having in this manner solved all important proble ms from both standpoints,
and collected the necessary data, therc would remain for each command but
to drill and shoot until all duties became matters of second nature.

T'o shoot heavy guns sufficiently to do this would require an enormous ex-
penditure of ammunition. Can the supply be obtaincd, cspecially with the
new ordnance? Under the new conditions shall we be able to sccure an
allowance for the purpose of giving the personnel yearly practice? The pres-
ent annual allowance of ten shots per battery for the 8§ C. R., although liberal
in itself and the greatest we have cver had, is not enough under our present
methods to instruct thoroughly our gunners in the science of hitting, Are we
likely to have this amount or half of it with the new breech-loaders? Will
such practice ever begin? This may seem like a strange question, but let not
judgment be passed until all sides of the subject have been considered There
must not be any misconception of the fact that in future, target practice with
breech-loading rifles will be expensive business and the question naturally
arises how many projectiles per battcry, if any, are to be expected ?

The anxiety for new guns expresses the natural desire for the best available
tools. In many cases the feeling prevails that there will be nothing to do but
to commence firing ammunition into the water as we did with our present
guns several years ago, It may as well be recorded here as elsewhere and
now as at any other time that in practice with new material something more
valuable than smoke and noise must be obtained from our allowance.

It will not be wise to rush into the expenditure of costly ammunition with-
out a well considered and matured plan by which cvery shot fired will be
made to yield the maximum return (1) by adding to information for future
use nd (2) in the practice, instruction and skill developed in the individual
firing. This subject is dwelt upon because it is believed that it cannot be
urged too strongly that we have new problems before us and that it is time to
grapple with them in order to obtain for them an early solution,

To be a little more definite let us assume that the same annual allowance
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will be prescribed for the 8 ' breech-loader as that at present for the 8'' muz-
zle-loader. How is a battery of artillery to be instructed? How can it be
done? Can any reader answer this question? At the same post may be
mounted 107, 12 ' and 16 ' guns. What will be done with them? Are we to
expect the same amount for each, and continue as at present trying to instruct
all batteries in all the details of firing all guns serviceable at the post? These
and many other questions will come up only too soon; in fact, although we
may not know it, they are upon us now. How do we propose to answer them?
An annual allowance of ten or even five rounds per caliber per battery is
out of the question, yet some practice with each caliber is necessary for
efficient service. Are we ever likely to have any practice with the largest
calibers, if not, will they possess any defensive value? The overwhelming
details of efficient service of modern ordnance we believe can only be learned
by actual seryice firing conditions. The cannoneers will need to be familiar
with the gun’s peculiarities, not excluding smoke and noise; but what will be
of greatest importance will be the full confidence they will have in their gun
when based upon previous experience of its accuracy and, power. In other
words to make our guns thoroughly efficacious the men who will use them in
war must drill and fire with them in time of peace, until they feel absolutely
certain they can use their weapon with facility and precision. All who are
familiar with infantry practice know how true this is: what is true of human
nature for infantry is also true for artillery. In our strenuous efforts to obtain
fortifications, guns and other essentials and auxiliaries, the necessity for
service of the guns and practice with the guns must not be forgotten. Any
portion of an armament the use of which is too costly to permit being fired at
least to give familiarity with its operations will be a poor dependence in the
day of battle. Guns and forts in themselves are poor harmless masses, what-
ever their inherent power and strength, unless they become endowed with
the knowledge, skill, and determination of well drilled and instructed men,
who have learned by experience to bring out the capabilities of their defenses.
Little need be expected of a detachment which for the first time fires its gun
on the morning of the engagement.

In consideration of the facts as given in the review of the question here pre-
sented, it is believed that new methods of drill and practice with other at-
tendant changes are imperative. The problems which exist and will grow
out of the necessary changes will be found difficult and will require careful
consideration, Guns are now ready forggounting; emplacements, in some
cases, are completed. Therefore the time%r action is at hand, if the advent
of new ordnance is to tind us prepared to receive it.

In relation to the difficult question of distributing the ammunition so as to
obtain the maximum of instruction, the following propositions are advanced:

The impracticability of giving all our personncl practice with each caliber
of gun will restrict the instruction to one type of gun. This condition, it is
believed, will impose the necessity of assigning batteries to the particular
type they will use in action. As a natural cordllary of this assignment the

\
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battery would become responsible in all respects for guns, condition of 1ts
equipment and ammunition, and all particulars relating to its service. Such
policy making officers and men directly and wholly responsible for their ma-
terial, would induce a certain amount of pride in thcir work and enable battery
commanders and officers to concentrate their attention upon the details of
their own types and make the instruction as thorough as possible,

In the following distribution of ammunition, and other propositions, we
shall endeavor to outline briefly how this may be done.

Assuming that a battery assigned to the 8’ B. L. R. will be entitled
annually to ten rounds, the amount will be wholly inadequate for the task
imposed. Here then we have a problem for solution.

With a given amount of money yearly for coast artillery target practice, hour
can it be expended to secure a maximum result? 1f thete be several ways of
expending the money, that one which will give the largest amount of real in-
struction is the one which we must seek and put into execution, otherwise we
are not as officers doing our duty to our profession and country. From what
has just been said present light upon the question of future fire instruction
for the artillery indicates that the following distribution of ammunition and
course of instruction will become necessary and should be put into operation.

1. Ballistic Firing.

It has been said in the Fournal that officers are required to instruct their
batteries in scientific gunnery, without ever having had an op;iortunity to
learn its principles, It may be added further that scientific gunnery in this
country is a new art, never before having been attempted or even contem-
plated. As it is a new idea naturally coming with the advent of accurate guns
it would seem that the desired result would be most quickly and satisfactorily
attained by giving all officers an opportunity of learning its details before
endeavoring to instruct men. 'As none of us have ever had any chance to
learn this essential branch of our profession, we are slow to appreciate the
entire absence of the principles of gunnery in our service. A complete reali-
zation of this fact, and its removal, must be slow processes, requiring time and
patience. Considering the backward condition of our practice a few years
ago, it is now making excellent progress. Many causes conspiring to this end
are foreign to this discussion: while rejoicing in the fact, and expressing ap-
preciation, it becomes desirable to hasten the results, by carefully devising
plans for the co-operation of all parts, and their arrangement in a complete
and efficient system,

For this division of firing instruction, it is proposed to set aside each year
from the total allowance of ammunition for the artillery, a sufficient amount to
carry out a reasonable course of ballistic firing with any gun or guns whose
types have not already been investigated.

After the first general determination of ballistic data for a given type of
gun, a small yearly allowance for the determination of data found desirable,
and for the solution of new problems, would answer all rctﬁrements,

«w
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This division of our work has been very expressively termed Ballistic Firing.
Its nature has been already fully set forth in the Fournal.

As an argument in favor of such a course of experimentation, we need only
refer to the admirable work undertaken and executed in New York Harbor in
the winter of 1889-go, and the more recent work in the same direction done at
the Artillery School at Fort Monroe, Va., in the summer of 1892. The first
was pioneer work, in which the obstacles were almost insuperable, due to
the general indifference of the artillery to this kind of work, and many P
other adverse circumstances. It, however, was carried on notwithstanding }
these difficulties, and resulted in Whistler's Graphic Table of Fire, The sec
ond, though prosecuted under more favorable circumstances, was accomplishe:
only by much labor in the construction and erection of the apparatus, and the
removal of many unexpected embarrassments. The result of this work has S
already been published in the Fowmrnal. Notwithstanding the trouble in- A
volved, the effect of these experiments is emphatically recorded in the great
improvement of our practice in the last two years. The fact that the regi-
ment which had its practice at this post last year, and which had access to all B
the facts obtained by both series of experiments, showed highest regimental
efficiency in the Department, bears directly on this question. Up to the time /
of the beginning of the first investigation everything was theorg{as to artillery
practice in general, on the one side, or skepticism and indifference on the

other. This work knocked considerable theory out of the practice, dealing :
skepticism and rule-of-thumb guess-work a blow at the same time. The sec-

ond, coming later, and being presented so ably by Lieutenant Davis, gave a Ve
new impulse to the subject, and showed, beyond all doubt to many of the imye———- /

practical minds, that some of his conclusions might profitably be applied to s
target practice. If the increased number of hits in the service in the last two
seasons be counted as shots saved, the above-mentioned ¢ ballistic firings"
have already more than repaid the ammunition expended. Now that the
value of this preparatory work has been shown, it seems reasonable that it
should be made a permanent department in our instruction. Taking, for ex-
ample, the new 8-inch B. L. rifle, one hundred shots, if carefully used, in
accordance with a well-develuped scheme, would probably be all that would
ever be required for ballistic firing with this gun. Each caliber, on coming
into the service, would require a similar amount.

The subject of jump is now recognized as one of the most important causes
of deviation. This it would seem must be mechanical in its nature, and
should yield to a mechanical remedy. It is not at all improbable that if once
thoroughly investigated in ballistic firing, and its cause discovered, it would
be entirely obviated. While ballistic machines whenever available can
always be used to advantage, the re¢gular ballistic firing should be done at one
place, preferably at Fort Monroe, until a firing ground for such purpose can
be obtained.

Journa! 13. No. 2.
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I1. An Allowance for Sub-caliber Practice.

Under new conditions a thorough course of sub-caliber practice will be
necessary. In this course should be utilized all facts, rules, principles and in-
formation determined in the course just described. As a rule it is believed
that sub-caliber practice as usually carried out for large guns falls far short of
the object for which it is designed. The gunner acquires a certain familiarity-
and facility in the use of the sight, but this is all. These remarks are espec-
ially applicable to the practice with the small-arm barrel inserted into the
bore of the gun. Unquestionably such practice is better than nothing, but it
is believed that if greater atttention were turned to this important method of
instruction, many improvements could be made without transcending the
limits of reasonable expense. In order to state briefly a method for improv-
ing upon the old or ordinary means, we will begin by a consideration of some
of the fundamental principles of exterior ballistics. From the Hand-book of
Problems in Direct Fire* we have for flat trajectories

_ X:C{S(w)—S(V)}
and for a different projectile

x=c {S(v’)—S(V)}

when the two projectiles have the same muzzle velocity. For a given value
of v in the first trajectory, there will be a point in the second, at which 2 will
be equal to 7. Introducing this condition into the above equations, and
dividing the second by the first, we have
;, = Z_ ,or x »—'%X,
in which for any assumed value of X, we obtain the value for 1, or the
range at which the remaining velocity in the second case is equal to that for
X. This equation expresses the relation between the ranges at which the
remaining velocities are equal.
Again

¢ »c{ T(u)—T(U)}

for elevations less than 5¢, By using the similar expression for 7, and a
course of reasoning similar to that above, we obtain
! - —f,- 7.
C
Angles of elevation are determined by the equations sinz® - AC, and
sin2s —ac, and by division
sin2e __ ac
singd AC’

* By Captain James M. Ingalls, 18t Artillery. All reference to tables, etc., in this dis-
cussion, refer to this book.
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A and a being determined by /C‘: , % and V,since V is the same for both
¢

projectiles, and since
X
C

From rthis equation, the values of ¢ can be determined, when ¢, C, and & are
known. Taking advantage of these simple relations between the quantities
of the two trajectories, for a given caliber of service projectile, it becomes
possible to select a projectile of smaller cgliber, the principal elements of
whose trajectory will either be identical with or proportional to those of the
trajectory in question, '

=%, A=a, and sinzga:-..z‘;.sinzdi.
¢

To illustrate the use that can be made of these principles in our fire-instruc-
tion, let us assume 5000 yards to be the maximum range for the new 8-inch
rifle. For this gun and range we find from the table comnputed by Captain
Ingalls, published in Fournal/ No. 9, that the elevation is 4- 52'.8, or less than
s5¢. Let the reduced projectile be assumed similar in all respects to the
service projectile, the weights of the projectiles will then be proportional to
the cubes of their diameters, or 8%:43::300:w. As already shown,

r ¢ w64

: X T a0 W
Simplifying (1), and reducing the proportion, we have
64 Xwd-=300d3x (2)
5127 =300d 3 (3)
By division, we have
x =4 @)

Substituting in (4) for large X its assumed maximum value we have r,=625d.
This equation therefore expresses the relation between the range and caliber
of reduced projectile which will give conditions assimilated to those of the
8-inch projectile at 5000 yards.

Now, as the scheme projected, to be of value, should be adapted to ranges
obtainable at artillery posts, as well as for reducing cost of practice, the value
of r must be considerably less than 5000 yards. Practicable ranges will vary
in length at different posts; it may become necessary to install apparatus
specially designed to the peculiar conditions of each. The relation x,=6254
being an equation of two variables, one can be assumed at pleasure, the other
determined. Therefore this equation lends itself to the needs of the case in
the most convenient manner. As, in the discussion of the problem, the range
is likely to be limited at each post, it will be better to assume suitable values
for x, and determine the values of @. Substituting the following values for
x,: 625, 1000, 1500, we obtain the following respective values for @7 1", 1.6,
and 2''.4 Taking 1000 yards as a practicable range at Fort Monroe, the 1''.6
caliber apparatus would naturally be selected.



<~

284 COAST ARTILLERY FIRE INSTRUCTION.

Again assuming 1000 yards to be the minimum battle range for the same
gun,za course of reasoning similar to that just given we obtain 200 yards
for the corresponding reduced range. By substituting 1.6 for 4 in (4) and
considering X to vary from the maximum to the minimum fighting range, for
each value of X, we obtain the corresponding reduced values of x. There-
fore, the assimilated conditions obtain for all parts of the trajectory, and the
circumstances of flight for all points of the long trajectory will be reproduced
in that of the sub-caliber projectile.

Let us now consider in view of this deduction, some of the most important
deviating elements in the reduced trajectory.

(1.) Wind deflection.—From the relation S(v)—S(V)=8(v')—S(V), or v=2",
we see that the two projectiles have suffered equal retardations, and deflection
depending directly upon retardation,* the effect of the wind will be the same
for each case. Therefore in practice with a smaller projectile at a reduced
range the allowance will be the same as for the larger one, and can be made
on the service sight as under service condition. This will be the first great
advantage of the assimilated sub-caliber system.

(2.) Longitudinal wind deviations.—For the reason just given, and the
established relation between the projectiles, it follows that at all points of
equal remaining velocities in the respective trajectories, longitudinal effects
will be equal.t Here we have a second important result of which we may
take advantage, ‘

(3.) Atmospheric changes.—Since changes in atmospheric conditions simply
affect the resistance of the air, and affect the projectile’s motion similarly to
longitudinal components of wind, once more these atmospheric effects will be
equal when the prescribed conditions are imposed upon the velocities.

We see then, that all the variations caused by uncontrollable changes in the
air, reduce to equality with those in actual service.

(4.) Drift.—Drift should be allowed for mechanically on the sight; since it
is fixed for a given range, its correction in this manner should be easy. If
advisable, the actual amounts of drift for the ranges can be determined and
allowed for by a permanent inclination, and these values for service ranges
marked opposite the corresponding reduced ranges.

(5.) Elevations. - From

sin2g = é sin2 @,

the elevation for reduced ranges can be computed and placed inside of a
double-slotted sight; on one side the service ranges, on the other the reduced
ranges, those corresponding being connected by oblique lines. A better
solution still, and one directly in touch with our future development, will be
to connect the clevating apparatus with a simple mechanism which will move
pointers over a dial.  The dial for the standard initial velocity could be cali-
brated so that the pointer would always stand at the range for which the gun

® Jourmal, Vol. 1, No. 1, p. 17.
+ Jowrnal, Vol. 1, No. 3, p. 201.
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1s elevated. Such an apparatus imposes that the gun give always a constant
muzzle velocity—a condition which should be considered essential in time of
war. Experience has already shown that with proper care, this is by no
means impossible, In order to ascertain if any changes have taken place in"
this factor, the muzzle velocity should be measured at regular intervals. If a

ot of powder is found to have deteriorated, a new dial should be constructed

and calibrated. The dials should be easily removable. In such a system the
dial for sub-caliber practice would be graduated in ranges by the above equa-
tion, giving value of sin29,and other necessary equations. In fact up to 10, as
the sines and arcs are practically proportional, no appreciable error will be
made if sines of the angles be substituted for sines of double the angles.
Under this assumption

sing= é sind, and since in this case é = ; N

a simple change of gears, increasing the motion of the service pointer five
times, would permit the use of the same dial for both the regular and reduced
practice. If in any day’s practice, at say 3000 yards, a falling off in velocity
and range is observed, and the shot falls 200 or 300 yards short, the cannoneer
need only elevate the wheel until the pointer indicates 3200 or 3300 yards and
the correction is made. As now provided, the gunner must go to his table,
make a calculation, and determine the increment of elevation, then go to his
sight, lay off the angle with a vernier, and after all this fuss direct the same
cannoneer to elevate the requisite amount. He thus with considerable delay,
succeeds in aiming his gun. 1n each of these processes, or in their combina-
tion, enters liability to error. The use of the range-dial does away with all
these operations, complications and possible errors. In short this simple
method involves no computation, re-adjustment, consultation of tables or
other delay, and is correspondingly free from possibility of mistake,

Having thus brought out the similarity of conditions and the ballistic prop-
erties of such reduced-caliber practice. let us now consider briefly the plan
of construction of the apparatus and the details of using it. The principles
already described are illustrated graphically in the accompanying figure. A
sketch is also furnished, giving the principal parts of the sub-caliber gun in
position and their relations lo one another. The general conditions have
already been laid down. The sub-caliber barrel may for this description be
considered as the same length as the 8-inch bore.* It must be strong enough
to resist pressures which would be necessary to give the 1''.6-projectile a
muzzle velocity of 1950 feet, and rifled to give the same muzzle rotation. As
such a barrel would allow a very large number of expansions, the maximum
pressure would be comparatively low, and the powder charge would thercfore
be small. The barrel would have to be centered in the 8-inch bore, held from
being drawn out through the muzzle, and prevented from revolving as the

* This is by no means necessary. The problem will be to determine the cheapest con-
struction which will fulfill the 1equired conditions.
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projectile was forced through it. These questions may be satisfactorily )
solved in the following manner: the breech of the sub-caliber barrel centered - 9
by means of a hollow frustum of a cone, through which the barrel passtsA/
being forced up until the shoulder rests against the rear face of the cone, the
latter may be arranged to fit into the chamber of the service gun, and begin-
ning of the bore proper, and the surface of the frustum may be thinly covered
with some soft metal to prevent injury to the lands. The sub.caliber barrel
may be keyed to the frustum. As shown in the sketch, a screw thread is
turned on the end of the muzzle of the barrel and a nut is set up tight against
the muzzle centering piece, the flange of which bears against the face of the
muzzle of the service gun. The tension exerted by the nut should exceed the
maximum forward pressure in action, due to discharge, and when thus drawn
up, the rear face of the sub-caliber barrel should fit accurately against the
closed breech-block. Further details of centering need not be dwelt upon.

The sketch indicates a center-fire reloadable cartridge-case of suitable
weight and size in position. The method contemplates obturation by means
of the regular service breech-block. The cartridge could be re-loaded and
used an indefinite number of times; it thus fulfills the strictest demands of
economy, obviates the necessity for any special or additional designs, and
compels the gunners to use the same mechanism, handle the same weights,
and perform the same duties that they would in service.

The projectile would have to be prepared in accordance with the foregoing
principles. It could be made of cheap metal, rotating bands put on in the
same manner, and given the necessary weight within prescribed limits, the
point and shape being the same as those of its prototype, and possessing the
same co-efficient of reduction. It is quite probable that a large number of
these projectiles, if fired into a sand-bank, could be recovered and by replac-
ing bands fired several times. It is also within the possibilities that a simple
method and apparatus might be provided for replacing the bands, at the post.

7/

Charge and Pressures.—The great length of the barrel will reduce the . /

charge of powder and maximumypressures to their least values, and give a , C
tigh efficiency to the charge with little strain upon the gun. This would i

greatly reduce the maximum pressures, and required thickness and strength
of the tube. ATwhieh facts tend to simplify and cheapen construction. The
whole apparatus should be constructed without great expense, in fact a
system fulfilling the conditions which it is believed can be embraced in this
plan would be cheap at any cost.

One apparatus for each caliber of gun at the post should be sufficient. The
only objection that is likely to be urged is the trouble and cost that would be
necessary to install such a plant for instruction; but asitis claimed, we believe A
beyond all argument, that some kind of sub-caliber practice must be adopted,
we must prepare ourselves to overcome all obstacles and endeavor to select '
the best practicable system as soon as possible.

In this discussion efforts have been made to outline the principles of a sys-
tem which in drill and firing should give all the fundamental instruction that
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would result from firing the gun with service ammunition and under service
conditions. The method, if practicable at all, can be applied to all types and
calibers of breech-loading guns, field and siege as well as sea-coast guns, and is
applicable at any sea-coast post. It should find easy and economic application
in smaller calibers of breech-loaders. It is evident that each set of conditions,
furnished by each post, would probably require a special design, but this can
scarcely be urged as an objection, when it is a question of securing the maxi-
mum amount of real instruction. At least three or four types should be de-
signed by means of which it might be possible to satisfy the different range
conditions of all artillery posts,

In drill for instruction, during time of peace, it is believed that every sub-

ect should be learned(a knowlerge of which would be required in time of

battle. It is time that we appreciate the important fact that peace drill,
instruction, etc., fulfilling no real fighting conditions, are not only worthless,
but injurious, since they must all be not only quickly unlearned, but supplanted
by others which must be learned in short order. In all cases where there are
two ways of doing work, a right way and a wrong, let us try to select the
right, no matter how much trouble may be involved; in all, when possible, let
us cling to what we know to be actual service conditions in preference to any
easier methods, since by these conditions only can efficiency be judged. They
should be taken up systematically and persistently until they are mastered,
and the duties of the cannoneers become to them as second nature. In firing
the knowledge acquired must be applied promptly; in competition all refine-
ments should be thrown aside, and the competitors should proceed with the
application of their skill as in actual battle.

In the foregoing, efforts have been made to assimilate all needed informa-
tion of heavy-gun practice to that which can be obtained from a sub-caliber
gun; the idea being to obtain a large number of rounds for drill and- competi-
tion. The assimilation has been carried as far as possible in order to obtain
from each of the reduced projectiles, as nearly as possible, all the experience
and information that could be obtained from firing the type gun—the 8'' B.L.
rile—at its practicable target ranges. By use of the service gun, breech-
block, sight, all allowances the same, and with the ranges corresponding, it
seems that no possible excuse would be left for poor work.

It is also probable that a relation will soon be deduced between the mean
deviations and the ranges at which they take place; in which case the devia-
tions on the sub-caliber target can be directly applied to the heavier gun and
projectile at battle ranges.

For time fuze shell, if use of such be contemplated, the fuze can be cut ac-
cording to *

t-°T,
C
in which #is proportional to 7, and by a special graduation for the time-fuze,
the readings of time on the instruction fuze may become identical to that
prescribed for service.

b
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Practice al Targets.—We assume that only a few rounds need be fired at a
fixed target, that is, simply a sufficient number to test the sub-caliber gun, and
give the gunners and competitors a clear idea of its apparatus and operation.
After this result has been secured the moving*target practice should begin,

and no other kind be permitted.
L et it be assumed that a target has been constructed which is of suitable
shape and reduced dimensions to represent a ship at the maximum range, and
—that we Bave suitable tracks and apparatus for giving it any assumed reduced
speed. For a ship entering the harbor at 5000 yards, the target would begin
to move at the 1000-yard point, and move obliquely or directly towards the
gun. To allow for possible variations in courses of the ship, two or three
oblique tracks should be provided, but where there is but one possible course
for a ship to follow, a track to simulate this would suftice. The motive appa-
ratus could be of the simplest kind. In this manner all problems of a ship's
approach could be studied and solved; the target runs over the course and
‘back again, while the gun detachment practices upon it with the gun and car-
W assigned. The target should be self-recording. The
) its could easily be marked (or received through a telescope) as tired, and re-
corded. The permanent record made should enable the gunner to study his

target with view to the correction of errors for the next time.

The azimuth of the gun or any range-finding method adopted, for service,
would fix the range at any time. The shot-hole on the target would tell the
accuracy with which a shot had been aimed. All deviations should be care-
fully measured and analyzed. The loading and firing should be timed to
service intervals, and according to a Manual of Regulations for Sea Coast
Artillery Fire.

The gunners and cannoneers having become proficient in this kind of prac-
tige a competition could be held in which all engaged should be required to

ﬂﬁl%w the Regulations of fire, observing service rules as to time, etc., and the
gunners should be given such data only as will be furnished them in an en-
gagement,

In the drill the gunner should learn accurately the values and applications
of all co-efficients, all of which can be placed on tablets in some convenient
place near the gun. In the competition he depends upon himself for the
correct use of all such information.

It may be claimed that all these refinements may be impracticable in war;
to determine them with perfect accuracy may be difficult, but it will not hurt
a gunner to know that a strong wind across his range will deviate his 183-1t.
8-inch projectile about one yard per mile of wind at 3500 yards, and that if-he
estimate the wind velocity to be thirty miles per hour (which he can do with a
very small amount of practice) and allows thirty yards in the proper direction,
his chances of hitting his mark are greatly increased; and that for the same
range with a 3o0-mile wind blowing up or down it, he must add to or subtract
from his range about three times the above number of yards; and that on a

Journa!l 14. No. 2.
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cold day he must aim higher than on a hot one, and similar facts connected
with gunnery. Any man intelligent enough to be a gunner will, with prac-
tice, soon learn these facts, and apply them almost without knowing it.

It is easily seen from the foregoing questions considered in reference to this
sub-caliber scheme, that many valuable data can be secured from its fosecu-
tion. Cure and accuracy would promote the construction of tables, which
could be applied in various ways, in imparting instruction. For example: a
few simple tables would permit the application of the fire-game to be intro-
duced as a factor in our fire-instruction, many interesting and useful problems
-¢ould bé solved in-doors during the inactive season.

3. An allowance for the verification of sub-caliber results.—Owing to the
irregularities which might exist, and the variations of the practical from the
theorctical, some check upon the results of the preceding course would prob-
ably become necessary. This work would have to be done with the service
gun at service ranges, with service projectiles, with great care and a view to
ascertain with a few projectiles possible variations from the sub-caliber results
and their correction.

4. An allowance for tactical exercises.—This allowance should be as liberal
as possible, consistent with cconomy and intelligent expenditure. For the
present, these exercises could be very advantageously carried out with our
present guns. The old 10-inch smooth-bore will answer very well for a begin-
ning. It would be uscless to undertake such firing with new guns, until the
system was devised and well under development. The difficulties in the
beginning with the great blunders which will be made, render it undesirable
to commence with anything but the very cheapest material. Old ammuni-
tion, practically useless, and in the way at many posts, might profitably be
used in this manner.  In the begiuning, progress would of course be slow, as
with nothing to scrve as a guide, it would be necessary to feel onr way with
caution.

This drill, it will be remembered, will be essentially one of organization,
command, service, communication, position and range-finding, and a thousand
~other dctails about which we know absolutely nothing, All the fundamental
principles remain the same, whether we use one gun or another.

The value of such instruction has been amply considered theoretically, but
never in this country within the writer’s knowledge has the problem been
treated practically, yet this must be done before any additional light can be
thrown upon the subject. Many discouragements will be met in the begin-
ning, and many apparently insurmountable obstacles will present themselves,
but the sooner all these difficulties are discovered and defined, the sooner will
they be eleared away by practical solutions.  Whatever may be the plan, it
should embrace the following considerations:

a. It should be carcfully planned and practiced, and all possible improve-
ment made before commencing with projectiles, It should be persistently
studied, developed, and organized with cach day's work, and with each year,

[t may not be possible to have such exercises at every artillery post, but it
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certainly could be carried out at several of our largest garrisons, The condi.
tions at Fort Monroe are now becoming especially favorable for such work
and a beginning could be made here more easily than elsewhere.

6. It should always be made with moving targets. In considering the ques-
tion of moving targets, there are several important points with respect to
direction of fire which must be settled. We must adopt some method of
dirccting our guns, in drill, such as we must apply in time of war. Amongst
these considerations the most important is the question of concentration on
the one side, and dispersion on the other.  The advocates of dispersion main-
tain that it will be best for this practice to point our guus along parallel lines,
thus scattering our projectiles over a greater space. They advance long
arguments to show that from this scattering effect a higher perccntage of hits
will result. Taking the case of a flying bird, and a line of men ready to fire
upon it, it is held that the most advantageous way would be to aim their guns
parallel. This question, it is believed, will depend upon the skill of the
marksmen; if they be unskilled, by firing in ¢ parallel”, they may, by filling
the air full of bullets, accidently hit the bird; but even this chance is ex-
tremely doubtful. On the other hand, if they all be very skillful and fire at
the same instant, that is, by volley, each man, feeling conscious that he can
kill the bird, will aim a sufficient distance in front, as indicated by his experi-
ence; thus, all concentrating their fire upon the same point, the chances are
that each individual will hit his object. It is believed that the latter state of
efficiency is the one for which we should strive, and which should govern in
the selection of our methods. With our best endeavors to secure concentra-
tration, our target records show ample scattering, and probably will continue
to, for some time to come. Our present practice will bear a good deal more
effort after concentration, before it will be profitable to set about undoing the
work accomplished and introducing principles of a directly opposite tendency.
It is the capacity of the skilled gunners, rather than that of the opposite
character, which we should consider in constructing our firing regulations.
Taking the question more in detail, the following are some of the objections
to ‘‘scattering” methods:

(1.) It will destroy all confidence in the fire of individual guns.

(2.) It assumes firing by salvos, which for seivice conditions will probably
be impossible, In Hohenlohe’s Letters on Field Artillery, we find the follow-
ing pertinent remarks:

*On the use of salvos by batteries.”

* » »* »* »

‘I am in general a declared enemy of artillery salvos as a system of fight-
ing. A battety has to load, set it§ tangentscales, lay its guns, fire, observe
and correct each shot, each of which duties has to be performed by a ditfer-
ent man, while they must all be correctly carried out if it is proposed to hit;
it thus forms such a complicated technical machine, that only from the strict-
est pedantry and the most steady supervision of the execution of each duty
can the best possible results be anticipated. As soon as, instcad of a quiet
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calm, haste and precipitation arise, and as soon as the detachments fcel that
they are not closely looked after, mistakes will begin; this is true of the prac-
tice camp, but is still more true when they are in front of the enemy. Sup-
pose that out of a battery salvo only one shot hits the mark, whom is the
captain of the battery to hold answerable for the failure? He does not know,
after the salvo, which of the six guns has been properly laid. But when shot
after shot is watched by the captain, and when he can make the gun which is
concerned responsible for each ‘‘deserter”, then the detachments take far
more trouble in loading correctly, in setting their tangent scale and fuzes, in
laying, etc., etc. Only thus can the captain obtain that command over the
fire which makes men say, ‘“He holds his fire in his hand”., Believe me, 1
speak from experience, it is hard enough now to keep one’s tire under control.
It is only necessary that a gun shall miss fire, or that the firing number shall
be killed at the moment when the word ¢ Fire !” is given, or that any such
interruption shall occur, and another gun will fire immediately, and then,
unless the captain intervenes with the severity of a Draco, independent firing
at once takes place, such as is not recognized by our regulations, such as, un-
watched, uncorrected, and often unaimed as it is, has no result except an im-
penetrable cloud of smoke. I trust only to that fire which works pedantically
from one flank, where the captain stands to windward with his field-glass to
his eye, watches each shot, and can intervene whenever a “deserter” occurs,
since no shot is fired until the preceding shot has been marked on the target.
This is also the object of the regulations, since it is there laid down that the
shortest pause between two guns is to be from 6 to 8 seconds, while in 6 to §
scconds the shell will traverse the longest range (2500 to 3000 yards) at which,
in my opinion, rapid firing ought ever to be employed. No more shells are
thrown against the enemy by the use of salvos than would be the case if a
rapid fire were used, since well-laid battery salvos cannot be fired quicker
than with an interval of from 36 to 48 seconds; thus the regular quick fire
from a flank sends just as many shells into the enemy’s ranks, with this
advantge, that they are more likely to hit, and that when shrapnel are used,
and it has been found necessary to change the elevation or the range, shrap-
nel shells which have been loaded beforehand, and of which the fuzes,
previously set, will not admit of correction, need not be fired except in a few
cases.”

While these remarks refer to field artillery, they are almost literally appli-
cable to heavy guns.  This is not only true of the part just quoted, but also of
almost every sentence in that wonderful book. There is no book within the
writer’s knowledge which is so replete with wisdom for the sea-coast artillerist_

(3.) Distances between our new guns are so great that enormous errors must
result from systems of parallel fire. There are fifty yards at least between
10-inch guns, and still more between 12-inch guns.

(4.) The method of predicting positions will prove not only impracticable but
unnecessary.  Relative to this subject we here insert a partial record of mov-

S
-
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ing target practice at Fort Monroe, in the summer of 1S91. In the table, 4
indicates over, — short.

+300 -L 50 line.
+350 + 10
—100 -+100

— 25 + 350

— 30 -+ 350

—+ 200 — 14
—100, 4 25 line.
— 5 — 6 destroyed target.
—. 5 +-300

— 20 -+ 40

- 500 + go line.
+150 -+ 200

+ 25 — 10 line.
-+ 200 -+350 line.
+ 10 -+ 300

— 60 line, — 8 line.
+-200 — 14 line.
-+ 10 struck target. -1 300

+ 200 + 15

— 50 — 12

+250 -+ 300

+- 50 i 15
-4-500 —200
——— water line hit, -4-300

+ 100 - 4600

- 75

Distances estimated by officers on tug.

Mean longitudinal deviation 141.2 yards.

Mean longitudinal deviation of thirty shots fired from same gun at fixed
targets, 145.4 yards. ’

A simple comparison of the mean longitudinal deviation in the two cases
shows the practice at the moving target to be slightly better in this respect
than in the other case. As, however, the method in question is not intended
to influence this deviation, we shall restrict the few remarks following to
deflections in the lateral direction.

A comparison of the lateral deviations cannot be given, since no figures are
recorded for this element in the moving practice. The line shooting, it is
clear, from the above record, was excellent. The threc hits and large num-
ber of shots with no lateral deviation leaves no doubt upon this point. In this
respect, also there is reason to believe that the shooting was as good if not
better than in the other case.

The fixed practice was done under the most favorable circumstances, Most
of it was done with the Zalinski sight and as much time as desirable was
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allowed for aiming. The moving practice, on the other hand, was done under
the most disadvantagcous circumstances. In fact it was done without any
f (cilities for such work. Predicting positions was simply out of the question.
There were no rear sights of sufficient height to use in aligning the gun at
these ranges, and it became necessary to use a long priming wire for rear
sights In some cases short chalk marks were arrangcd in form of a scale,
transversely upon the upper surface, near the muzzle. By using the priming
wire and the chalk scale, or other devices equally crude, the guns were aimed
sufficiently in advance to allow for the ofticer sighting the gun to jump from
the carriage, and for the time of flight,  With proper apparatus for traversing
the gun continuously up to the last moment, as is now provided in the new
barbette carriage for the new S-inch rifle, and with a sight suitable for making
allowance for the ship’s motion, the guns could have been continuously aimed
up to the instant of discharge. If the line shooting under such unfavorable
conditions was good, what efliciency may be obtained under new conditiions,
where apparatus is adapted for this particular work? Assuming what we
already have 1n the new barbette carricge, and electricity as the moving
agent, is it likely that prediction of posiiions will be necessary ?

So far we have assumed visibility of object from the gun; certainly, so far
as we have data and experience upon which to base judgment, there isno de-
mand for scattering methods. Cases will arise where it will be desirable to
shoot at a hostile ship by indirect fire. The solution of this part of the ques-
tion will depend entirely upon position finding methods.  1f the position find-
ing instruments can be trusted to locate the object with accuracy, scattering
methods should no more be necessary than in the case just considered: if they
cannot, the results of experiment must be applied to the case in question, to
determine whether or not firing shall commence,

¢. Battle conditions must be studied and, as soon as possible, introduced
into the excrcises.

d. It should endeavor to ascertain the needs of the service to supply them,
correct mistakes, and improve existing material when possible,

Let us select the summer months for this work. With the batteries tem-
porarily here (Fort Monroc) for practice, we have at a time three battalions,
all of which could participate.

Let us assume that two of them are detailed for the drill. One battalion
would be deployed along the works at four different points, the second battal-
ion held in rescrve, or both battalions deployed, each having its own reserve
(which?); the majors would command their respective battalions, a senior
would command the whole. A captain would command a group of guns—
say, two, and if he had a sufficient number of men would have his three re-
liefs, ammunition dctachment, and other details, Then would come the
question: where arce the projectiles, the fuzes, the implements, the powder,
and how are all these things to be gotten to their places? ‘The reader is re-
quested to try to solve these questions, for the writer is compelled to confess
his inubility to do so.  They can all be answered and answered satisfactorily,

S
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but they must be answercd through the media of men and machines in
operation.

In addition to the tactical problems invofvcd, it is believed that a good de: 1
of light would be thrown upon questions of our organization. Taking, for an
example, a battery assigned to two 10-inch or 12-inch guns—how many ofticers
would be required? What would be the captain’s duties? They, presumably,
will be of a general nature, and will prevent his attending to the details of
loading and firing. Will, or will not, a subordinate officer be required for
each gun? Will an officer be needed to look after the ammunition? These,
and many other questions, taken in connection with the arrangement of our
new guns in variable groups of one, two, three, ctc., will demonstrate the
necessity for a flexible organization, a condition which would be fulfilled in
a corps.

Now, let us return to the question of competition. As shown above, the
general competition can be carried out with sub-caliber ammunition. This
we may compare to the infantry’s firing-season, in which companies and regi-
ments are given a figure of merit in accordance with their proficiency. After
the individuals have fired all through the season, the most skilful are allowed
to enter Department, Division and Army Contests, for suitable medals, etc.,
all of which details are familiar to the reader. The infantryman must use a
large amount of ammunition, and demonstrate his competency to enter the
great contest and aspire to the prize. Such a course has many years of ex-
perience to prove its excellence.

Now, passing to our own competitions—from our small allowance of ammu-
nition, the gunner is obliged to commence his contest each year without any
previous practice, and rarely, if ever, has more than two shots with the same
gun and projectile at the same range. Under these conditions, so different
from those governing the competitions in other arms, a corresponding differ-
ence in results must be expected.

Our battery competitions, therefore, we believe, have been more or less
disappointing; notwithstanding it is quite probable that the spirit of emula-
tion produces greater interest, and at least as good results as could be
secured by any other method under the given circumstances.

The sub-caliber scheme just outlined, if carried out as it is believed possible
to execute it, should give each contestant a large amount of preparatory prac-
tice, and this could in all respects occupy the same place in his instruction as
does the preparatory practice for the infantryman.

After this has been finished, all those with high scores could be selected for
a grand compctition, such as is now contemplated in orders, but is found im-
practicable so far, simply from the lack of ammuninition to secure sufficient
practice to attain the necessary standard.

Let us suppose that the high score men arce all concentrated at one or two
of the largest posts, where tactical exercises are to be held, and permitted to
participate in them. It is quite probable that the grand competition could be
embraced in the schedule of exercises.  From the start all should be made to

—
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understand that to enter #Ais competition will be a high honor, and that to
secure a prize therein will be the highest reward for which the gunner
will strive. The firing should, if possible, be with service ammunition.
In the course of tactical firing, as well as in the preceding, as many officers
and non-commissioned officers should be present as can be brought together.
Whatever may be the best way to treat these questions, must be discov-
ered by actual grappling with them and settling them on the firing ground.

The following data and suggestions, so far as the writer knows, have never
been published, and are added in hope{_that they may be of some use in

future practice. In the accompanying tables, variations in range due to
changes in barometer and thermometer, have been computed from the
formula:

sX=x[y— B0 8C _yr,_ Ay 6C,
L tanw /) C ( B C

For the deduction of this remarkably simple and useful formula, we are in-
debted to Captain James M. Ingalls, 1st Artillery., With his permission, we
give it here, believing that it will be found valuable in all cases where 8.X is
required, 8 C being known. To illustrate its application to the problems of
practical ballistics, let it be required to find X for ditferent ranges, corre-
sponding to a change in temperature of 17 degrees. Considering C unity,
from Table IV we find §C to be .033, and the formula becomes:

. tan

X =X [1 — ta.n'ri' ] .033 »
Having obtained the value of the parenthesis, the remainder can be obtained
by a mental calculation. , Table IV shows changes in C proportional to changes
in (barometer,for thermometer, and that a change of 17¢ in the former is
equivalent to 1’ in the latter. In the accompanying tables, the + is set in
front of numbers which must be added to the target range, and similarly, the
— in front of those to be subtracted.

Observation.—Much trouble has been experienced in the past from bad or
indifferent observation, In these days of increasing interest, all observers
should be especially careful to obtain the best results possible with the instru-
ments available, and other given conditions. We hope that the spirit of
progress may soon be so strong that the battery commander will consider
himself and his battery defraudcd of their legitimate rights when their shots
are thrown away or the results vitiated through faults of observation.

Were the sentiment strong in favor of work, and against loose ideas of
artillery service, officers would not darc observe carelessly, and turn in erron-
eous results. In cases where carelessness becomes apparent, a rigid inquiry
into the circumstances would be in order. The demoralizing effects of send-
ing in incorrect angles, for instance, and thereby throwing the gunner far out
of his range for a single shot, cannot be removed in an entire season, maybe
several seasons. The annihilation of all confidence in accurate methods,
simply through ignorance or indifference, where the utmost confidence should
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obtain, has more than any other consideration kept back the development of
an eflicient systematic scheme of post artillery practice.

In observing the splash of a shot, the following facts based upon experience,
are offered for what they may be worth. The projectile strikes the water with
a high velocity, and often leaves it again on ricochet; the first impact sends
up a large column of water which is thrown with tremendous force in the di-
rection of the projectile’s motion, forming a high ridge of spray, several yards
in length, lying in the plane of the trajectory. This effect is increased by the
emergence of the projectile (on ricochet) which again throws up a column of
water in advance. It thus happens that the splash is always long, being
sometimes as much as fifty yards in length. For good results in observing
this appearance, it becomes imperative to catch the inner, or gunward, part
of the splash, instantly, on its creation. Again, with open-sight alidade,
elevated some distance above the water, the observer is apt to catch the
upper part of the column of spray, which, in a few seconds, under a strong
wind, will have moved several yards leeward, before the observer succeeds
in taking it. In Lieutenant Whistler's experimental firing, at Fort Wads-
worth, during the winter of 1889-go, the writer was observing lateral deflec-
tions, with the transit then in use at Fort Hamilton. The Fort Hamilton-
Wadsworth plane-table system was used to determine the ranges. The
transit was placed near the Wadsworth observation-house, on the line of fire
which had been chosen so as to prolong the line joining the Wadsworth base-
end and the gun-pintle, In this work, therefore, we had the plane-table-
alidade and the transit on the line of fire to observe each shot. As we were
observing these shots, with both instruments at the same instant, more favor-
able circumstances for comparison cannot be imagined. A strong wind was
almost always blowing. The following results were soon made manifest, In
strong side winds, the deflection by plane-table exceeded that by transit, from
12 to 20 yards. The wind having, in all cases, been allowed for, the line
shooting was good, according to the transit, while by the plane-table the de-
flections frequently amounted to 20 yards. We soon became convinced that
the plane-table was unreliable for lateral deviations, and its use for this pur-
pose was abandoned. The discrepancy is not difficult to explain. In the
open alidade the small slit obscures for some time the vision, already dim,
through distance or haze, and the eye does not catch the splash quickly, and
when it does catch it, observes the most prominent part, which is that portion
thrown highest, and made white through the effect_gf light upon it. With
the transit, the shot falls in the field of view, and the small cone of water or
the base of the splash, is clearly visible, and may with ease be bi-sected by
the movable hair. This observation is made before the spray becomes prom.
inent; in fact, it will, in many cases, not appear in the field at all. Therefore,
in observing with any kind of instrument, the sight should be directed low on
the splash, taking quickly that part nearest the gun.

From the above difference between transit and plane-table determination,

Journal 1s. No, 2.
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we believe that the transit should always be given precedence for lateral de-
viation. In the case just cited, where the difference was 20 yards, it will be
seen that a projectile may fall 10 yards to the right, and yet plot by plane-
table 10 yards to the left. If it falls this distance to the right, there will be no
diversity of opinion amongst men who cleurly see it, as to whether it struck
right or left: they may differ as to the amount of deviation, but not as to its
character. In such cases, in fact in all cases where one is close to the gun, a
guod eye is perfectly certain as to the character of lateral deviation.

Again, it is a great mistake to suppose that transit results are vitiated by
placing the instrument a reasonable distance one side of the battery. If
placed 50 or even 100 yards to one side the guns, unless the errors in range
are unusually bad, and the whole firing erratic and worthless anyway, transit
deflections can without appreciable error, be used to correct the aim at our
prescribed target ranges. If, after the tiring is over, it is desirable to enter
into refinements, and correct the record for errors due to side position, a
simple formula for parallax will give the necessary corrections.

The tendency is observed in our target nomenclature to multiply units un-
necessarily, For example, we find degrees, points, and clock dial measure
used to express the same kind of quantity. As all our instruments are grad-
uated in degrees of arc, and since this system is not likely to be changed, the
introduction of points, etc., simply complicates our work needlessly.

It is popularly believed that the initial velocities as marked on the powder
barrel hcads are of value to the practical artilleryman; this is a mistake.
These velocities can be of no possible value to anyone except in ballistic ex-
periments, where they may serve as a kind of index to guide the experimenter.

The tendency to hurry through practice was at one time universai, and still
exists in a marked degree. To hurry for the purpose of ¢ getting through” is
certainly a wrong course to follow. The method of firing followed at Fort
Monroe is especially advantageous, inasmuch as by manning several guns at
a time, all necessity for haste is removed. When six or seven guns are in
action, each gunner has ample time to consider all questions relating to his
instruction and there is no necessity for clipping dctails. This practice
permits the firing of a large number of shots, giving at the same time to the
details of each due attention. ’

This course may not always be practicable, but it is not always followed
where the facilities exist. The writer has known batterics to postpone firing
for days in ordcer $o be able to fire the gun which other batteries were using,
and then fire th€ir si® shots in half-an-hour on account of the self-imposed
delay. Al this time another gun of the same type was standing next the one
in question,  The enemy is not likely to be so considerate as to let all batteries
use the same gun,

After bad obscrvation the tendency to tamper with the elevation after each
shot, has done more injury to the service than any other consideration. To
illustrate this point, the writer once heard a report come in five vards short,
The captain called to the heutenant, * What elevation did you give that time,
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Mr. —"? “Seven degrees. twenty-eight minutes ™, was the answer,  * Give
it seven, twenty-nine”, said the captain. The lieutenant gave the gun
¢ seven, twenty-nine " next time. It is needlcss to say that the target still
survived, and the shot hit nothing but the broad expanse of water surrounding
the target for thousands of yards on every side. This exploit is on a par with
an incident within the writer’s experience, where the observing oticer went
to sleep at the observing station, and was awakened only by the report of the

15" GUN—SOLID SHOT 456 LRs.

Standard Temperature 6o¢; Standard Barometer 301 Atmosphere two-
thirds saturated with moisture,

' Coeflicients.

E =
= T
¢ K i é Wind ) Atmospheric Chanyges.
5 BN -
s' | —g =} -~ — I - '
= @ 3 [] !
X g o Deflecting. £ X
5 g KB Thermometer. , Barometer.
S & | %3 |l 1° o'’
V=1535 V=1706, § N
AU N i~ I _
1000 | 1268 | 2.05 .16 .16 .15 .33 I .55

1100 | 1231 2.29 .20 | .20 .18

1200 1196 | 2.54 | .24 .24 .21

1300 | 1164 | 2.78 | .28 .28 .26

1400 | 1133 | 3.05| .34 .33 .31

1500 | 1104 | 3.34| .39 .39 .36 .80 1.30

1600 | 1077 | 3.60| .46 45 .43

1700 | 1052 | 3.88| .54 .51 .49

1800 | 1028 | 4.17| .62 .58 .58

1900 | 1006 | 4.47 | .68 .66 .05

2000! 985 | 4.76| .78 .74 .74 | 1.27 2,10

2100} 9Qbs 5.06 | .90 .82 .84 N

2200| 0946 | 5.38 | 1.00 .91 .96 100 | —Qou|

2300 927 | 5.70| 1.10 | 1,01 | 1.0§ 95 | —70

2400| 910 | 6.03| 1.20 | I.11 | 1.16 9o | —08

2500| 893 | 6.30| 1.30 | I.21 | 1.20 | .75 85 | —57| 2.97 307,51 |19
2600 | 877 | 6.70| 1.45 | 1.32 | 1.38 80 | —45 30 .4 |15
2700 | 862 | 7.05| 1.60 | 1.43 | 1.51 75 | —34 30 .3 {13
2800| 846 | 7.40| 1.75  1.55 | 1.03 70 | —23 30 .20 | 8
2900 | 833 ' 7.75| 1.90 | 1.60 | 1.75 65 | —11 30 | 4
3000! 819 8.13| 2.10 | I.81 | 1.87 | 2.20 60 Lo 3.84 30 Lo
3100| 8o4 | 8.50| 2.30 | 1.98 | 2.00 55 P 29 9 - 4
3200| 792 1 8.87 | 2.50 | 2.12 | 2.13 50 23 20 8 R
3300 780 | 9.26| 2.70 | 2.26 | 2.27 45 i 34 29 ,7‘ - 12
3400| 768 | 9.64 | 2.90 ' 2.41 | 2.40 40 | | 45 209 _ul 15
35001 755 [10.04 | 3.10 | 2.57 | 2.54 | 2.82 35 | 57 4.80 29 .5 --19
3600 744 ! 10.44 | 3.30 ' 2.73 | 2.08 30 } OR

3700, 731 10.84 | 3.50  2.89 | 2.83

3300; 721 |11.25 3.75 ‘ 3.00 | 2.98

3900 711 ' 11.66 | 4.00 3.24 ' 3.13

4000 701 | 12,08 4.25 ' 3.49 | 3.28 ' 3.44 5.4
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gun.

circumstances, and plotted the shot.
and set the target drifting out to sea; by the time he had observed and plotted
the target’s position, it had, to the spectators, clearly moved some distance:
200 yards to the right”!

the result came to the battery,

CONVERTED RIFLE, CORED SHOT.

WEIGHT 183 LBS.

COAST ARTILLERY FIRE INSTRUCTION.

WEIGHT OF SHELL 153 LBS,

He sprang up, and caught the splash as quickly as possible, under the
The projectile had 7z fact cut the cable

Coefficients.

Atmosphe: ic Changes.

Shot.
o«
. g o Wind.
8| &
& ?j;\ & Deflecting.
3 g

; z Shot. | Shell.

1000 | 1213 | 2.23| .09 a1
1100| 1195 | 2.53| .10 12
1200 | 1181 2.78 | .12 .15
1300 ( 1165 | 3.04| .IS .18
1400 | 1150 | 3.30| .17 .21
1500 | 1136 | 3.54 | .20 .24
1600 | 1122 | 3.80| .23 .28
1700 | 1108 | 4.07| .26 .31
1800 | 1095 | 4.34 | .29 .36
1900 | 1083 | 4.61 .32 .39
2000 | 1072 | 4.87| .36 .43
2100 | 1061 5.15 | .40 48
2200 | 1051 | 5.42 | .44 .55
2300 | 1041 5.70 1 .48 .58
2400 | 1032 | 5.97! .52 .03
2500 | 1023 | 6.25 ! .56 Ky
2600 | 1014 | 0.55| .61 .73
2700 | 1006 | 6.83| .66 .79
2800| 998 | 7.13| .71 .85
2900| 990 | 7.43 .76 92
3000 983 | 7.71! .81 | .97
3100{ 976 | 8.00| .86 | 1.03
3200 969 | 8.28| .91 | I.10
3300 962 | 8.58| .96 | 1.10
3400 | 956 | 8.92 | o1 | I.23
3500| 950 | 9.23| 1.0o6 | 1.27
3600! 0944 | 9.55' L1 | 1.33
3700, 438 q.S7| 1,17 | 1.40
3800, 932 10.19, I.22 | 1.49
39001 926  10.51: 1.28 | 1.50
40001 921 10.84 ! 1.34 1.05

tudinal.®

Longi-

1.41
1.52
1.64
1,76
1.88
2,00
2.13
2.27
2.41
2.55
2.69
2.83
2.98
3.13
3.28
3.43
3.58

Thermometer. Baromete:.
1° | o'’
.25 44
.47 .79
.65 1.10
.95 1.62
( 100() —062
95 | —54
90 | —47
1.26 85 | —39 2.14 30".5‘ +13
8o | —31] 30 .4 +1f
75 | —23 30 .3+ 8
70 | —16, 30 .3+ 5
65 | — 8 30 .1+ 3
1.55 60 | -+ o 264 {3 %o
55 t 8 29 .9,— 3
50 —f—l()' 29 8§ — 5§
45 | -+ 23 29 .7|— 8
40 | - 31 29 6| —11
1.88 35 | -t 3()] 3.20 29 .5'—13
30 | +47

* Lieutenant Whistler’s table. Yournal, Vol. 1, page z4s.

Knowing from the instruments the variations in temperature and pressure
from the standard, the effect upon the range in yards may be found without
computation and applied in aiming.
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It must be remembered that changes in thermometer and barometer are
opposed to each other in their effects.

Thus: Effect of higher temperature and lower barometer must be sub-
tracted from the range; that of lower temperature and higher barometer must
be added.

When they rise or fall together they tend to neutralize each other, The
differential effect, if important, must be applied with the sign of the greater.

Lateral and longitudinal deviations vary with the velocities of their respect-
ive deflecting and longitudinal components.

When for any cause the gun is given an elevation for a shorter or greater
range than tkat of the target, the allowance for lateral deviation must correspond
to the elevation.

Thus, if on account of wind or atmospheric conditions the gun is given an
elevation for 2500 or 2900 yards to reach 2700 yards (the range of the target),
the side allowance must be made for 2500 or 2900 yards accordingly.

It is worthy of note that the lateral and longitudinal coefficients for the 15"’
S. B. gun are practically equal and that the longitudinal coefficient for the 8'/
C. R. may be approximately determined by multiplying the corresponding
lateral coefficient by 2.7.

COAST ARTILLERY PRACTICE.
By Colonel J. B. RicHarbson, R. A., Commandant, School of Gunnery.
[REPRINTED BY PERMISSION FROM JFournal of the Royal United Service Institution.]

Reason for want of interest in Coast Defense.—There is a comfortable belief,
deep seated in the mind of the British public, in the inviolability of our shores,
and it is probably due to this feeling of security that but small interest is
generally exhibited in coast defense questions, and that the organization for
that defense has taken the remarkable form in which it is at present crys-
tallized.

Necessity for careful preparation.—Coast defense is capable of easy solution
as long as the absolute command of the sea is in the hands of friends., Neither
the open coast nor sea fortresses can be seriously attacked, though irritating
raids are possible or even probable. But party government renders the keep-
ing up of an all-powerful fleet a difficult matter, and modern invention has
produced such a change, not in the general principles but in the details of sea
fighting, that, in the absence of actual experience, a feeling of insecurity is
engendered in many thoughtful minds, which gives force to the argument
that it is unwise to put all the eggs of defense into one basket, and renders a -
careful preparation for coast defense a sound step for a rich nation to take.

The two forms of Coast Defense.—Coast defense, treated merely with regard
to land forces, divides itself into two distinct headings:—

1. The defense of open coasts from landing in force.

2. The defense of coast fortresses, and the land and limited area of sea im-
mediately adjoining.
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Coast Defense not practiced.—With the artillery practice of the first of these
problems I do not propose to trouble you. The defense of coasts outside the
influence of coast fortresses is, in the absence of naval protection, best under-
taken by a field army under generals skilled in ordinary warfare. Practice in
this work is, no doubt, desirable, and it is somewhat remarkable that the peace
maneavers of a nation like oursclves, with such an extent of coast line, nearly
all run in the direction of fighting imaginary battles inland, and rarely assume
the form of coast defense in conjunction with the navy. There is, however,
little or nothing technical in this form of defense.

Technical knowledge needed by Officers in command of Coast Fortresses.—
With coast fortress defense it is different. Here it is most important that
ofticers in command should have a considerable amount of technical knowl-
edge, for a large proportion of the troops they deal with need much technical
knowledge to make good use of the instruments given to them for defense.
No portion of the army so much needs the application of discipline, as defined
by Hamley. He says:—

“ Discipline means cohesion of the units and suppleness of the mass. »

* * It means the most efficient combination of many and various parts for a
common end.”

Want of unity in our system.—In our service the defense of a sea fortress is
carried on simultaneously by several necessary branches. Where this is the
case there is a tendency for each branch to work entirely for its own hand,
regardless of the rest, although all are working for a common cause. Every
effort must be made to counteract this tendency. Information, vital to the
very existence of one portion of the defense, is apt to be withheld from other
portions on whom its existence depends.

Coast Fortress Defense by the Navy.—Now and then we hear the cry (rarely,
or never, I think, from the navy itself) that these and other anomalies should
be knocked on the head by copying foreign nations, and handing over the de-
fense of coast fortresses entirely to the navy. If cur navy intended to relin-
quish the command of the sea, there would be some reason in copying the
system of nations who will probably shut themselves into their ports in war-
time; but is there any doubt that the r./e of the British navy is to shut up
forcign fleets? When it ceases to do so and takes to doing land work, the end
of our great Empire will be within measurable distance.

System bad, but simple remedies only needed.—The organization for coast
fortress defense in these islands may be a little sick, but it seems hardly nec-
essary to prepare for its funeral before trying cheap, simple and common-sense
remedies. Small changes in organization and an alteration in the system of
command might do much, but if this fails, unification of the various branches
into a codst defense corps would, without doubt, bring about the ‘eflicient
combination of many and various parts for a common end.”

Practice of Coast Artillery mainly dealt with.—This lecture deals with the
practice of one of these separate branches; one which, so far, only deals with
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guns and atrial torpedoes. A fair definition of the goal of coast gunners is
given in the new * Garrison Artillery Manual”:—

“ The sole test of a perfect artillery organization is the power exhibited by
the defenders of any unit, whether section, fort, group, or single gun, to
direct on an indicated target, at the shortest possible notice, a rapid, accurate,
and effective fire, and to maintain that fire until its object is secured.” Let
us see what approach has been made to this ideal.

Great advance in last decade.—Probably no portion of the British army has,
by internal change of method and organization, during the past decade, taken
so close an approach to a new departure, or made so remarkable an advance
in its preparation for war, as the coast artillery. It is the only arm which has
pushed itself markedly in advance of the corresponding branch of other
nations, while it has derived less help from their methods, More than any
other it has tackled the difficult problem of utilizing but partially trained
militia and volunteers to the best advantage. It has depended little on the
pomp and glitter of parade: indeed, it was not until coast artillery were re-
lieved from battalion drill and ceased (as infantry) to swell the ranks on show
parades, that any real advance in their own profession was possible. During
a whole century they realized the impossibility of their being made both first-
class artillerymen and tip-top infantry soldiers. Coast artillery has, in fact,
pushed its way on, with great determination, in the face of many disadvan-
tages. It has never had, and from the nature of things never will have, the
newest possible armament: this is rightly given to our first line of attack—the
navy; but it may fairly claim to have developed new beauties out of old
weapons, and to have enabled these to hold their own with the new.

Reasons for Coast Artillery being unattractive.—Coast artillery has never
been made an attractive service; though its work is often extremely interest-
ing to its votaries. Its doings are little seen and never rewarded. No honors,
titles, or promotion, out of the ordinary run, fall to the lot of the coast artil-
leryman, while blame and censure are always before him. No clear range
can be secured for his shooting, as is the case with other arms; and all ranks
go to their practice from day to day with a heavy responsibility on their
shoulders. If, after hours of weary waiting for a clear range, any link in an
extensive chain chances to give way and an accident, or anything near an
accident, occurs, the British public cries loudly for a victim, and the coast
artilleryman is apt to be offered up. He has had, in the past, little or nothing
to do with the position in which his guns are placed; but if, owing to faulty
position, he chances unwittingly to bombard ships or adjacent or opposite
land, his is the meed of blame.

Difficulties met with by Coast Artillery the immediate cause of improved
methods.—The trials of the coast artilleryman are not enumerated merely to
suggest that he is an ill-used being, but to show that his merit is great in that,
in spite of disadvantages which would have discouraged less sterling metal,
he has brought his arm into a condition of efficient organization; and that this
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satisfactory result would probably never have been attained but for the prac-
tice which he has been compelled to carry out under conditions which, unlike
those of other arms, impose a heavy load of responsibility, even during peace,
on the shoulders of its leaders. ‘‘Necessity is the mother of invention,” and
the necessity of some working organization has been impressed on the minds
of coast artillery by the risks they run during peace practice. They have
produced the necessary system. There is no pretence that it is perfect, but
it is workable.

Personal retrospect.—If you will excuse the use of the personal pronoun for
a brief space for convenience in relation, a short personal retrospect may help
to bring home more forcibly the difference between coast artillery practice of
the present day and that of ten years ago.

In 1883, circumstances necessitated my exchanging from field artillery, and
I was given the command of the artillery sub-district which contained the
Spithead sea forts. Several years had elapsed since I had been a garrison
gunner, and I made up my mind to resume the study of coast artillery work
as a humble learner. I soon found, however, that there was little new to
learn. The one thing my ofticers looked forward to was a change into the
then more favored branches of their corps. Armaments had got a little
heavier, but, in their use, there was no advance. Ammunition was stowed
anyhow, unsorted: that is to say, cartridges with quite different shooting
powers were mixed up in the same magazine, and shells of the same nature,
but of different shapes and sizes, were placed together for use. Guns in case-
mates were still laid over sights both for elevation and direction. No practical
means were provided for the commanding ofticer to enable him to ascertain
the direction in which any given gun could fire. Range-finding was both
slow and uncertain. Nothing was provided to enable orders, direction of
targets, ranges, &c., to be passed from the top of the fort, or other place
where a target could be seen, to the guns in the gun floors; or instructions to
the magazine floors, except some miserable speaking tubes, the use of which
irritated everybody who had to deal with them, or the alternative use of a
large proportion of the available force as orderlies on ladders, to pass the
word from mouth to mouth during all the noise of firing, hammering of levers,
and shouting of executive words of command, which was then part of the
drill. With communications in a mere single fort in so defective a condition
it will readily be conceived that I could exercise absolutely no control in action
over the other four forts, for whose doings I was supposed to be answcrable,
and no combination between these was possible.  This, at the time, did not
much concern me or attract serious attention, as the whole of the men of my
division, supplemented by all the force I could borrow from a brother lieuten-
ant colonel, were not sufficient to man completely one of my forts. Militia
and volunteers were not utilized as they now are,

The mere gun drill of individual guns was very good; but this, the elements

of gunnery, and the moving of guns, were nearly all that was taught. Sta-
tionary targets, generally barrels with a flag on them, were alone provided;
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and moving targets, cxcept when these chanced to drift, were not recognized.
An old tug, only partly at my disposal, was the sole means of transporting my
troops to the forts, or of enabling the forts to be visited.

Station Practice.—Very soon after I had taken up my command, I was
ordered to carry out what is called ‘ station practice,” a most wise and useful
expenditure of ammunition, which consists in firing three rounds from every
heavy gun which can be safely fired, every two years, to test the working of
guns, mountings, and the fittings of the forts generally,

Experiences of a day's firing.—1 shall never forget the experiences of that
day!

The usual barrels were moored as targets. I could easily distinguish them
from the top of the fort, where, as nothing was laid down for my guidance, 1
took my station; I soon found, practically, that they were not as easily seen
from the gnns. After much speaking through tubes and sending verbal and
written messages, it was reported that certain guns could bear on one of the
targets which I had endeavored to indicate, and of which I had given the
range. Word was passed that the guns were loaded with Palliser shot, and
as soon as I saw that the range was perfectly clear in the direction of the in-
dicated target, the order was conveyed through the speaking tube to fire.
After what seemed to me a long delay (caused by passing the order), a gun
went off. To my horror I saw the huge shot going wide of the mark in the
direction of a buoy, not very far from which were some boats. It pitched,
fortunately, over the buoy and well clear of the boats, There were recrimi-
nations, but owing to want of real organization it was difficult to justly affix
the blame. The buoy instead of the barrel had been aimed at.

After a long delay, I was able to point out the targets from the guns them-
selves; their bearings on the traversing arcs were marked, and practice re-
commenced.

Later on a man-of-war came along from behind. When I considered that
she was nearly within the limits of danger, I sent down messages to stop firing.
Owing to the length of time occupied in conveying the order, just as she was
passing fairly close to the fort, a 38-ton gun loaded with shrapnel was fired.
The shell burst at the muzzle, the sea was churned with splinters, &c., and I
looked anxiously in the direction of the ship. I could see the people on the
bridge come to the side and look towards the fort; and I also saw one large
fragment going high in their direction. Fortunately for me it fell well over
the ship, and nobody on board seems to have been looking that way, or I
should have heard more about it.

After this day’s experience I saw that my commission, and even my liberty,
was not worth a day’s purchase unless I devised some system, which did not
then exist, to enable me to control the fire of guns and carry out practice with
safety. I have labored almost continuously at the task ever since, in the
fullest sympathy with officers who are called on to assume the responsibilities
of heavy gun practice, but I have found it very difficult to bring home the

Journal 16. No. 2,
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necessities of the situation to those who have never had to assume these re-
sponsibilities of fire fr.orh elaborate forts into a crowded seaway.

Organtzation, 1883, non-existent.—Organization, other than that in pure drill,
was non-existent, ’

Contrast 1891.—Contrast this condition of affairs with the organization of
coast artillery which existed two or three years ago at Plymouth. I mention
.this somewhat antique date because sfce then a change in the sequence of
command has been made.

Description of Organization at Plymouth.—The fortress was divided into
three sections, two of which had to do with the sea front; and it is only with
the latter that we have to deal.

Section C. R. A.—Each of these sections had a C. R. A., a lieutenant colonel,
who was responsible for, and with a very little better means would have been
actually capable of, controlling the fire of any group of a very large number
of guns, mounted in many forts, dispersed over some miles of sea coast.
With well trained subordinates it was, however, quite unnecessary for him to
exercise so elaborate a control, His function was preferably to assist, and not
' to worry, those engaged in practice, by using his head as one free from de-
tails, watching the course of events, interfering as little as possible when all
was going well, but with full powers and opportunities of checking wild fire or
of indicating any action he thought advisable, particularly with reference to
causing the fire of forts to support each other. He could, in fact, switch fire
in any direction he thought best. '

C.R. A’s Station.—He was supposed to have a station, covered in, and sup-
plied with charts and various appliances, from which he could observe all the
water commanded by his guns, and indicate exactly what he wanted them to
do, but only in onie case was this nearly arrived at; while it is evident that in
any section comprising many miles of coast line there must be cases in which
the forts will see their targets sooner and better than a sectional C. R. A. can
hope to do—an additional reason why he should be chary of interference.
Unless great tact is used, a long line of wire is but a poor prop for discipline
to rest against.

Fort Commanders.—The immediate subordinates of the section C. R. A.
were his Fort Commanders. Each of these had the entire command of a fort
or battery of guns, and was responsible to the section C. R. A. for fighting that
fort to the best advantage. He, too, was supposed to have a station in. or as
near as possible to, his fort, with range or position finders, however far away,
in easy communication with him, worked by his staff under his direction.
Good communications with every part of his command were very necessary,
but were seldom forthcoming, and generally temporary expedients were
rigged up by, and too often at the expense of, the artillery themselves, If
any one of his appliances broke down, the fort commander was on the spot,
and could take up any means available of continuing fire to the best advan-
tage. Thus at target practice the position finders were sometimes put out of
action, and the fort commander, without much delay, continued fire with
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Groups and Group Offi-¢rs.—The guns were divided into groups each gen-
erally consisting of four or less guns. and forming a subiltern’s commiand.
Each subaltern thus became the ** Group Othcer.”

Numbering Groups.—Each group was numbered in succession {rom the

A D
{ A R

Figure 1.

proper right of the fort and had a symbol, easily seen at a distance and in
comparative darkness, consisting of a figure, the number of points on which
indicated the group number. Everything connected with this group that was
peculiar to it was marked with this symbol, so that the most untrained artil-
leryman, if he once knew the form of his symbol or its number, could hardly
help finding his way in the most complicated fort. Militia and volunteer
artillery were taught these symbols in their drill sheds.

Unfortunately this simple system of group symbols has been complicated by
adding letters as well as numbers to the groups. And this has lately nearly
led to accident at practice. The groups instead of being numbered from the
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right, from 1 upwards, are now lettered A, B, C, D, &c., but there isa great
similarity of sound in B and D, and mistakes are made, while the form of
symbol has no reference to the letter.

» * » » »

Every gun had one or more trained layers, and laying was enormously
simplified by these men having to perform but one operation, viz., to lay cor-
rectly for line, elevation being given by clinometer or arc on which ranges
were marked.

Each gun was commanded by a No. 1 or gun captain, who was responsible
to his group officer for its correct service.

Magazine Officer.—The officer in charge of magazines was, or should have
been, in direct communication with the fort commander, so that, in the event
of the guns being short of supply, the latter could adjust the matter on com-
plaint being made; again, avoiding friction between units. The fort com-
mander could give him early and direct intimation of what nature of projectile
he proposed firing, or of any change, so that he could prepare for and prevent
any delay in ammunition service.

Permanent Staff.—Each fort had a small permanent staft, under a.master
gunner or scting master gunner, quite independent of the troops allotted to it,
who knew all about its working and stores, and was answerable that these

. were kept complete and in working order.

Somewhere in or near each fort or place of landing, a place of parade was
carefully arranged, with group symbols and the number of officers and men
required for each particular duty painted up, room being allowed for the
troops to fall in opposite to these, while, close to the actual stations of the
various units, arm racks were provided, in which each man on reaching his
station deposited his arms and accoutrements in such order that they could
readily be snatched up in the event of surprise on the land side.

Even had a body of undisciplined recruits arrived, it was possible to marshal
them in a few minutes, while, by the aid of the symbols they would have
found their cxact places in action, and all without reference to a paper.
These marked parades were found very advantageous in manning at night,
It was quite ecasy to ascertain whether any man was missing from his place,
and confusion was avoided.

Difficult Range at I’/yu'mulll the cause of good Organization.—The evidence
taken before the Board of Trade Committee on target practice seaward (of
which I chanced to be a member) tended to show that the coast artillery have
nowhere a more difficult range to deal with than at Plymouth. It is frequently
crowded with boats, and advantage has to be instantly taken of every chance
which offers of a clear space for fire.  Under such difficult conditions it was
almost a certainty that a system developed at Plymouth would prove the
most practical. The coast artillery there could not afford to toy with abstract
theories in the face of real danger.

Volunteer Brigades.—Volunteers in large numbers were assembled in the
fortress by brigades for a week’s training. Most of these had never evenseen
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guns similar to those they found in the forts, though they had learnt the ele,
meants of drill with old pattern guns in their drill sheds. They were trained
for five working days, and on the sixth were committed to practice: the sec-
tional C. R. A's at first in fear and trembling, but, as confidence in the work-
ing of the system developed, at last boldly, trusting them to fire at towed
moving targets, from several forts combined, in this ditticult water area.
They did so without accident, and made at times excellent practice, a result
incompatible with the conditions which existed in 18384,

Militia Brigades.—Militia regiments also came in considerable numbers
but, as these were available for a month or so, the pressure of training was
not so great, and, though no better practice, if as good, resulted, the actuat
discipline was better, and, consequently those directing ftire had certainly
greater confidence. :

Characteristics of Vpkinteers and Militia Artillery compared.—Comparisons
are somewhat invidgous; but, as it may help those concerned, I may mention
that artillery ofticers engaged in solving the problems of rapid training found
that, on the whole, militiamen needed more driving, and were much more
difficult to teach than volunteers, who always worked very hard and enthus.
iastically; but that the militia officers had a far better grip of their men,
sooner grasped the chain of responsibility, and needed less close supervision
and coaching when placed in command. The earlier experiments in giving
either class a free hand with really heavy guns were very anxious work: and
it would be better for coast artillery if the officers of auxiliary forces were
more in advance of the training of their men. Other pecularities were that
the volunteers never took very kindly to the dreary work of the magazines:
militia were apparently quite happy there. Volunteers appeared to love
night alarms; militia would have done without them without complaining,

Existing Conditions of Target Practice.—The conditions under which target
practice is at present carried out differ apparently only in name from the sys-
tem last described, but, in reglity, a somewhat vital alteration in the chain of
responsibility is involved, which may lead to danger at target practice, and
will certainly delay coast artillery from attaining the ideal organization laid
down for them in their Manual.

“ Battery Officer.”—New ofticials have been created, and the chain of re-
sponsibility has been lengthed but not strengthened.  The first of these are
“battery officers.” These are expressly said to have no fire control, no fire
direction., They are not to interfere with group officers firing, nor with am.
munition officers: are not to concern themselves with the target nor with the
order or rate of fire. It is possible a battery officer of an active and energetic
disposition may, with the best intentions, seriously impede work, for lick of
something else to do.

“Fire Commander.” —The “fort commander” is abolished, and the new
creation is a “firc commander.” It is laid down that **he exercises fire direc-
tion over one or more forts” (which approaches the duties of the section C. R,
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A.), and that he may be assisted in the duty by one or more sub-commanders
having fire direction under him.

One Fort may have two Fire Commanders.—There is a converse which ap-
pears to have escaped notice, viz, that there are instances under this system
where one fort will be burdened with two or more fire commanders. As they
will probably be each some long distance away, forts so circumstanced will
have sub-commanders. Will two sub-commanders, under two separate fire
commanders, at the same fort, be likely to strengthen discipline and add to
the facility and safety of practice? On the other hand, if there is only one
sub-commander, will he not have rather a tough time of it between two
superior officers? Communications are very delicate, and the temptation to
find them out of order would prove sometimes too strong. Possibly with ex-
perienced and well-disciplined troops it may work for a time, but the large
majority of those who work our forts cannot be so described.

Resistance to current of Discipline.—On the test board of an electrical sys-
tem, each key added increases resistance to a current which flows best where
no keys are interposed. So it is with the current of discipline. A command-
ing officer should be placed as close to his troops as circumstances will permit;
they will fight best when he, who can praise and recommend them for reward,
witnesses their deeds. Placing a commanding officer at a great distance from
his troops, and adding officers to filter his orders through, adds to the difficulty
of fixing responsibility in the event of accident, or faulty shooting, at target
practice, which is a valuable test of good discipline. Fire commanders,if far
away, will find the control of partially trained artillery more difficult, for they
will not be able to visit them, and danger and anxiety at target practice will
ensue.

Position-finding Instruments used as Rangefinders.—Quite lately, however, a
great concession with regard to the use of position-finding instruments has
been made to the coast artillery gunner, and it is now recognized that he may
use them as he uses a depression range-finder, which, though it has always
been comparatively very badly found, has hitherto, from its simplicity, and
from the rapidity, accuracy, and safety of the practice carried on with its
assistance, always been a favorite with coast artillery, though they have never
been supplied with a sufticiency of these instruments to enable them to fire at
more than one of two targets, even though eight or ten groups were in action.
This concession will have far farther-reaching results than is gencrally recog-
nized. One position-finder has usually to work a few guns grouped togcther.
Group-firing by prediction—in which the position-finding operator predicts a
point at which a target will cross, sets his telescope on that point, sends down
automatically the necessary elevation and bearing to the group of guns, and
fires them by eclectricity if the target comes on the guessed spot—has been
well described as “a method of ensuring inaccuracy of fire,” for the guns
either fired parallel to each other (though they might really be further apart
than the ship or target is long), or their fire was concentrated for one partic-
ular range, when displacement and other causes of inaccuracy were involved,
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unless each gun had a position-finder to itself, an alternative complicated in
working and expensive both in men and stores. With the position-finder
worked as a predictor, it was useless to attempt the destruction of a given
portion of a ship. Coast artillery are now within measurable distance of hav-
ing it in their power to do so, and, thanks to the labors of Captain Orde
Browne, they will soon have the chance given them of selecting not only a
particular ship as a target, but the most vulnerable part of that ship, and of
pouring on to that portion a hail of concentrated, as opposed to a slow dis-
persed, fire. .

Diagram of War Vessel, with vulnerable areas indicated.—Here isa diagram

1-..---»-.»}-'-&.---.-$‘4.--.---m wner

Figure 2.

(Fig. 2), taken, with no attempt at accuracy, from * Brassey’s Naval Annual)”
but shaded with red, and with still deeper red spots, representing favorable
places for attack in proportion to the intensity of the coloring. An officer,
responsible for fire direction, can choose at a glance which section of the ship
offers him a chance of doing the most damage, according to the quality of his
guns, and he has the power of so ordering deflection and elevation that, while
the layers continue steadily tolay at stem, stern, or funnel, at his will, he has a
good chance, when once his guns are ranged, of pouring all his fire into that
section. This was formerly impossible.

Predicted Firing.—Predicted firing is slow and uncertain. Steamers towing
targets at no great pace sometimes make several long runs without a shot be-
ing fired when rea/ accuracy is sought. It is an advantage, of course, to have
the power of prediction, especially for long-range, high-angle fire, and in the
very rare instances in which smoke interferes with correct laying for line from
the gun and does not interfere with the position-finder; in fact,in cases where
the guns cannot see their target and the position-finder can; but, as our
science advances, sniokless powder will be more and more used, and the ne-
cessity for placing position-finders far away from the guns they aid will be re-
moved. , )

Coast Defense requirements.—These illustrations are perhaps sufficient to
show the advance made in, and the existing state of, fire discipline and in
practical methods of rapidly bringing semi-trained troops into the fighting line
of coast artillery; what is urgently wanted, both in organization and stores, to
enable coast fortress defense to approach nearer perfection, remains to be
pointed out.
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Unification.—1. In organization; the various branches of defense need plac-
ing under one head in each fortress, not merely on paper, or constant
practice during peace. Without such practice it is impossfg‘e“:'l{at they can
work together on the outbreak of war, and the defense will be divided against
itself. Unification is imperative. It absence has already led coast artillery to
almost ignore mine defense, guard-boat defense, and moving torpedo defense,
though none of these can exist without gun protection.

Knowledge of what is being done elsewhere.—Next it would be most advan-
tageous to each separate fortress if it knew what was being done to advance
the common cause in other fortresses and on the experimental ground. Coast
artillery has lost much by the abolition of the Inspector General of Artillery,
whose inspections, when he understood that “branch, conveyed useful hints,
kept them up to the mark, and prevented useless deviations from the path of
true advance. Experience then points to the advantage of the appointment
of an Inspector General of Coast defense, whose general experience of many
fortresses should be of the greatest value to each commandant. Such an ap-
pointment would tend to apportion the comparative value of each branch of
defense, and lead to the money of the nation being sensibly spent.

Requirements of Coast Artillery.— As regards coast artillery practice taken
by itself, the following appear to be the present chief wants.

Good and fast Steamers.—Men and stores must be transported rapidly to and
from the forts, and targets need towing at a pace somewhat corresponding to
that of modern ships. Such steamers are still needed everywhere. It is
highly probable that if coast artillery are enabled to practice at really fast
moving targets, very much will be learnt, disputed points will be cleared up,
theories will disappear, and many fallacies will be exposed.

Good Communication.—The term “communications” has been frequently
used. It covers a multitude. The perils of peace artillery practice show
clearly enough that every section C. R. A. in coast defense should be able to
receive and send messages by night and day without confusion, both from and
to those above him, and his adjoining C. R. A.'s, and to his fort commanders,
Unlike field warfare, there is no difficulty in the matter, for fixed stations are
operated from. This necessity is most rapidly and surely met by telegraphs,
and it has lately becn suggested by more than one able coast artillery officer
that the best form would be a printing telegraph. There could then be no
mistake. ‘T'clephones are slow, irritating, uncertain, and inaccurate, espec-
ially during firing. It is still more necessary that the fort commander should
have rapid and unmistakable means of sending, at any rate, some orders, and
getting back intimation of their correct receipt. It is, for instance, of vital
importance in peace practice that he should be able to countermand an order
to fire, A case occurred where militia were manning a large fort, some groups
of which were casemated, when a fort commander, believing he had his
groups in hand, sent an order to fire by “Groups from the right.” He had no
sooner done so than circumstances led him to countermand the order. Bugles,
telephones, &c., announced his determination, but without effect. The case-
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mates had wooden floors and were exceedingly noisy, and nothing could be
heard; group after group, once committed to action, continued to fire until
hastily dispatched messengers reached them.

Electric Bells.— A remedy for this would be communication in the form of
electric bells over every gun, started by the fort commander, and arranged fo
continue ringing until switched off by the gun captain, who wotild at once order
¢ Stand fast,” and report to his group officer.

Order Dials.—Order dials are sometimes suggested, and have been used,
but they are not satisfactory. Passing orders from mouth to mouth is worse,
The changes of elevation and direction from the existing elaborate position-
finder dials, which entail the use of a large trained staff, are a source of noise,
confusion, and error, which tend to keep fort commanders in a state of
anxiety. If dials are used they should be extremely simple, easily worked,
and close under the eyes of the men who have to comply with the order they
convey, nor is there probably much difficulty in meeting these conditions,

Targets.—The question of targets for coast artillery is one of far more im-
portance than is generally realized. While mere anchored barrels and targets
of that kind were the only articles made available, coast artillery practice
never soared above sight-laying and the service of individual guns. Such
targets teach no tactics. If they are visible they offer few of the difficulties a
layer would experience in firing at ships, and but little practice in picking up
a range{ As often as not when they are knocked over it is by a shot more or
less abnormal to the rest of the practice. Shooting at such marks led to slow
work and a feeling that luck had more to do with results than brilliant training
and good work.

Small towed Targets as imaginary Ships.—Shooting at more or less imag-
inary targets, as for instance, towing some small target and building up, in
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fancy, a ship round it, has been tried (Fig. 4, and Hong Kong). It is very
cheap, but is but a shade in advance, and has delayed progress. Nearly
everything is guesswork., Somebody in the fort, often not exactly behind the
guns, guessed the line, and the range officers guessed the unders and overs,
sometimes aided by rude instruments. The results of all these guesses were
tabulated, the angle of the falling shot calculated, and the whole referred to
diagrams, resulting, without much trouble, in the whole of the shot striking
an imaginary battle-ship; yet our practice at record targets, where each shot
has really to make its mark, hardly bears out the beautiful accuracy of this
class of shooting, The target, a comparatively small point when seen over
the sights, is easy to lay on. It is really the point fired at, but for the purpose
of these calculations was generally transferred to the center of the imaginary
ship, a method which especially suited the dispersed fire of the position-find-
ing system. Unders and overs, shots ahead and shots astern, alike counted
as hits, the positive impossibility of laying at the real center of a ship being
ignored,

Record Targets.—The diagrams, Figs. 4-7, show the comparative size of
most of the targets which have been used for towing, except one large, clumsy,
and expensive structure, which was used at Plymouth long ago, and which
was the first attempt at a large target. All the large “record” targets (so
termed because each hit leaves its record on them) are, somewhat unfortu-
nately for me, after my designs. Thoroughly convinced of the gain which
would accrue to coast artillery from firing at rapidly moving large record
targets, I have spent time and money in successive attempts to produce one.
It has been uphill and thankless work. Here is a model of the latest which
has been made. It seems to offer less resistance to towing, and has answered
well in several trials to which it has been subjected. It costs about 13/. when
of the size of 36 ft. by 12 ft., and is very simple to repair. The original has
received an immense amount of punishment and is still as serviceable as ever,

All these ‘““record ” targets merely tow behind a steamer, which, for consid-
crations of safety, can only move moare or less across the front of a battery.
None have as yet attained a high towing spced, though this one promises it.
No steamer has been available for towing it fast.

Targets are much wanted which will advance and recede rapidly from the
batteries. It is quite easy to produce targets, actuated by the wind, which
will do this, but if made of anything solid and left to move free they are said
to be dangerous to navigation, and would be objected to. I endeavored to
produce a target made of large india-rubber balls, but the price was prohib-
itive and the wind acted singularly little on them. With a wind registered at
20 miles per hour blowing off shore, a thin india-rubber bladder (such as chil-
dren play with), about 10 in. in diamcter, though it secemed to displace an ex-
ceedingly small amount of water, travclled for 1,200 yds, at the insignificant
rate of two miles per hour, its progress being recorded by taking its range
every half minute with a depression range-tinder.  Only a very limited trial
has, however, been yet made of these, and probably this is the direction which
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COLONEL RICHARDSON’S
LATEST PATTERN.
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Figure 7.

is most promising.

Nothing short of a battleship is a perfect target for heavy coast guns, but
these cost half a million, and it is doubtful if they will make themselves
targets, even in war time, if coast artillery are really well prepared. In the
hope, however, that the publicity this Institution gives to lectures will induce
someone to come forward and release me of a self-imposed but costly task,
the conditions which large targets should fulfill are appended.

Towing Targets.

(a.) A towing target must not present a less area than the probable vertical rectangle of guns
fired in groups under service conditions with a practical maximum of correct service,
but the larger the better if it fulfills other conditions.

(6.) Must offer little resistance to towing when moving at a good pace, say, from 7 to 12
knots per hour with a tow-rope of not less than 3oo yards.

(c.) Must be inexpensive, as it may be destroyed by exceptionally accurate fire.

(d.) Must be capable of easy, rapid, and inexpensive repair.

(e.) Must be capable of being towed in reasonably rough and stormy weather.

(/) Should be a '‘record '’ target, 1. e., should register all hits.

(g.) Must show a water-line of somewhat the same nature as that given by a ship.
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(h.) Should admit of something being carried away by each shot, so that a range party in
the towing vessel may know when it is struck.

(¢.) Should have some beam, 80 as to equalize to some extent the conditions of fire from high
and low-site batteries.

. Other Moving Targets.

A target which is capable of moving either towards, from, or across the line of fire isa
desideratum. There is, however, little objection to one target for moving in and out, and
another for towing across. Unless easily dirigible, these must not be solid or dangerous to
navigation.

A smaller target, representing a torpedo-boat, capable of very rapid movement, is also
much needed. It should be capable of being worked both by day and by night.

At many of our large fortresses the form of attack coast gunners have the
greatest difficulty in meeting is the modern equivalent of the old cutting-out
expeditions, viz., attack, by small squadrons of torpedo-boats, on the shipping
covered by their guns. To produce a good defense, practice at very rapidly
moving targets, which sit low in the water, is very desirable.

Navies have elected to meet torpedo-boat attack chiefly by quick-firing gun
fire, and coast fortresses appear to be following the lead without trial; but the
result of all-round fire of this nature on other ships of the same squadron has
not, perhaps, been sufticiently considered. In many of our coast fortresses it
is, at any rate, probable that free shooting into the opposite forts and shores
will be seriously objected to. Opportunities of practice at targets somewhat
resembling torpedo-boats in size and speed may lead to the discovery that
small quick-firing guns are not the most suitable weapons to meet torpedo
raids.

When shooting big game with great vital powers, large bores and heavy
bullets are used. Small game is far more easily disposed of by fairl.y large
bores and small shot, while the danger to outsiders is minimized; and the
analogy may hold good in coast artillery practice, but without real practice at
good representative targets, everything is wrapped in theory and doubt, and
coast artillery cannot solve the question as satisfactorily as they have met the
altered conditions with regard to battleships.

Defense by Night.—Again, if such a target is made available for coast artil-
lery, they will be in a position to solve another problem, whigh is at present
in a backward state of solution, namely, how gun defense in all its branches
is to be made as ctfective by night as by day. The way in which the water
area commanded by the guns is to be lighted at night and in damp weat’hcr,
with smoke hanglng, has not, so far, been placed in the hands of coastartillery
to deal with, though it so intimately concerns their efficiency. Even the elec-
tric lights they now work are run by another branch of the defense, in their
own fashion, an additional instance of the need for unification. When really
rapid targets come into use it is more than probable that, better recognizing
the difficulties with which they have to contend, artillery will demand better
methods of application of the electric light itself for their own purposes, or
even abandon it altogether in cases where the configuration of the shore ad-
mits of the use of a better light for showing up torpedo-boats, &c.
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Use of High Explosives will have to be considered.—In the near future, ar-
rangements will have to be made to produce targets for practice with high’
explosives, but these present little difficulty. There is no reason, as far as
the range for peace practice is concerned, that there should be more danger
to be apprehended from such projectiles than at existing practice. The shells
go into very small bits, and these do not range anything like as far as the rico-
chets of the projectiles now fired. If the shells do not burst in the gun or at
the muzzle, they will not burst until they reach the end of their flight.

Placing of Guns.—The practice of coast artillery is enormously influenced
in its quality by the way its guns are placed and mounted. Gunners endeavor
to make themselves responsible for the efficient gun defense of their fortress,
but their difficulties are increased by the forts, batteries, and gun sites being
designed and placed by others. Defense would be very much strengthened,
probably at a considerably reduced outlay, if the position and style of mount.
ing of guns were largely influenced by coast artillerymen, and the same may
be said of the position and construction of range-finding cells and lights, Peace
practice often affords an excellent practical test of the wisdom expended in
choosing sites. If guns are placed in bad positions, and are ill-mounted for
the work they have to do, danger at practice almost always results, Guns
that would do more harm to friend than to foe in war-time had better not be
mounted. It would be perfectly easy to test sites by target practice before
expending large sums in permanent emplacements and batteries; and the
real defense of fortresses would be enormously improved, while coast artillery
would not be troubled with the work of forts in the practical value of which
they do not believe.

Caution of Coast Artillery during Pracfice.—The very great caution used by
coast artillery during target practice is evidenced by the fact that, though
some 63,000 rounds are annually fired seawards at targets by royal artillery,
militia, and volunteers (excluding Shoeburyness), up to the date at which the
Target Practice Committee commenced sitting only 11 complaintsof accidents,
or approximation to accidents, had reached the War Oftice since 1304, a period
of 28 years, while in only one of these cases was any injury done to anybody,
when artillery, firing from Plymouth Citadel, in 1864, with old smooth-bore
guns, struck a boat, after a shell had made several ricochets, and unfortu-
nately killed a man.

Cases of Chance of Accident not officially recorded. But though these are the
only officially recorded cases, there have no doubt been instances where pro-
jectiles have gone a great deal closer to boats than the otheers in charge of
practice liked, and still more frequent instances in which, though no danger
to vessels or boats cnsued, projectiles have not pursued a course intended by
the commander of the practice, either from his orders not being correctly con-
veyed; from mistakes, most frequently caused by too great reliance on the
use of instruments; by long and weary delays; by commanders themscelves not
having experience of the work; or, in the vast majority of instances, by the
uncertainty of ricochet.
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Ricochet.—Coast artillery practice would be generally simple and safe were
it not for that scourge of the coast gunner—ricochet, which is responsible for
nearly all the mishaps which have from time to time brought the artillery into
trouble.

Shell fired from guns ought, theoretically, on striking a plane surface to
ricochet to the right, unless they strike at such a falling angle as not to rico-
chet at all; and inexperienced (and even experienced) officers at times have
trusted too much to this theory, and judged that the target was safe for praz
tice when they saw that the line of fire and all to the right of it was clear.
But the surface of the sea is hardly ever a plane surface, and what are called
abnormal ricochets, though they are strictly in accordance with natural laws,
occur. Every now and then a shell striking a wave flies to the left. There
is no possibility of telling when this may occur, but it happens most frequently
in rough weather.

Suggestions for minimizing Ricochet.—No witness who appeared before the
Committee offered any practical suggestion for minimizing ricochet—the
greatest source of danger in target practice; yet the matter is fairly simple,
and from its importance, not only to the increased safety of target practice, but
as a solution of the difficult question of land-locked channels by gun fire, in
which at present friend and foe are involved in equal destruction, it is very
much to be desired that attention should be drawn to it. It will be only one
more of the many additions to practical defense which have been brought out
by target practice.

Non-ricochet Heads.—It is known to many artillerymen that flat-headed pro-
jectiles ricochet but little, and it is probable that a slightly recessed head
would ricochet even less, while those of the service shape ricochet more
freely, or as frecly; as any. Projectiles for fort guns in locked-in situations,
and especially those on high sites, would be as effective as at present, and in
some cases more so, if they were made with non-ricochet heads, while many
forts which cannot now practice their armaments and their personnel could
and would be far more ready for war if made available for target practice. It
has also been suggested that coast artillery should do as the navy do, and

practice with reduced charges. This may be practicable with B. L. guns not
on disappearing mountings, and where recoil is a matter of no moment, The
naval mountings for the most part differ from land service mountings. In the
latter, and especially in muzzle-loading gun mountings, the rapid service of
the guns depends largely on a full recoil. '

But ricochet is undoubtedly greatly reduced by using reduced charges, *

* *»  With an angle of descent of 10- there is generally no ricochet from
water, It is impossible for any inspecting officer to be sure that forts, guns,
and mountings are really in an efficient condition, however close his inspec-
tion, without firing ammunition such as would be used on service; and experi-
ence shows that practice, and practice alone, under conditions which resemble
what may be expected in war, can ensure perfect preparedness. Perfect
readiness and organization are what coast artillery attempt, and the nearer
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thesc are attained the more it becomes certain that the fortresses, of whose
defenses they are the first line, will never be attacked from the sea by ships.

Destructive criticism is easy enough; but whenever remarks have been
made adverse to existing systems of practice it has been my endeavor to sug-
gest corresponding remedies. Discussion is the most valuable aid to improve-
ment, and I hope that coast artillery practice will gain much in this way
to-day. Itisfrequently the case that more is learnt from the remarks made
after lectures at this Institution than from the lectures themselves, and this
occasion will, perchance, prove no exception.

Journal 18. No. 2.
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THE ATTACK OF A COAST FORTRESS.

By MAJOR F. B. ELMSLIE, R. A.

“CELER.”

Reprinted from Proceedings of the Roval Artillery Institution, July, 1893, by permission.

At first glance the subject of the «<Attack of a Coast Fortress'’
would appear to be almost purely a Naval one. But the subject
of the Attack is so intimately connected, and interwoven, with
that of the Defence, that the consideration of the former must
greatly assist us in forming proper ideas as to the latter. This
intimate connection with the subject of Defence, about which so
much has been written and published—and notably the valuable
and comprehensive article by Colonel J. B. Richardson, pub-
lished in the ¢«‘Proceedings’’, R. ‘A. Institution for January last—
makes it almost impossible not to travel again, to a certain ex-
tent, over ground already traversed by others. In writing on
this subject there is no desire to pretend to naval knowledge,
further than that which ought to be possessed by every officer
who studies the question of Coast Defence, and the Attack is
therefore considered chiefly from the point of ‘view of the
defenders. This would appear the more reasonable, as we gun-
ners are little likely to have to take an active part in attacking—
except on Land Fronts—foreign Coast Fortresses, while we may
very likely be called upon to defend our own coasts against
hostile attack.
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It is very desirable to avoid,yas far as possible, all purely spec-
ulative views, and to form our opinions on the substantial basis
of history. It will consequently™be necessary to describe, as
shortly as possible, certain actual incidents, chiefly drawn from
events of quite recent years.

SectioN I. ON THE NaATURE OoF ArTack WHIcH 1s Most PRrOB-
ABLE UNDER THE CONDITIONS OF THE PRESENT Dav.

>

It must be stated, as an axiom, that no attack will ever be
undertaken without some definite object. A consideration of
the mpst probable objects of an enemy will therefore give a key to
the nature of attack which he may undertake.

It is shown conclusively, and proved from numerous historical
examples, by Admiral Colomb, in his exhaustive work, ¢<Naval

Warfare,”’ that before any attacks on sea-girt territory can be-

successful, or satisfactory, the Power making such attack must,
at any rate temporarily, hold the command of the surrounding
sea. This command of the sea will have to be established before
the attack on territory can be undertaken, and maintained so
long as the Land Forces are on foreign soil.

Now a modern ship can hardly be built and equipped during
the continuance of a modern war. There is, therefore, no pos-
sibility of replacing casualties to ships by building others, and
as the command of the sea must, ceteris paribus, depend upon
the number of ships of war that each Power can maintain
afloat, the value of each individual vessel is enhanced, far beyond
its intrinsic value, great as this may be.* Under circumstances
of a near equality in naval strength, the sudden destruction, or
even total disablement, of two or three large ships might be a
disastrous blow to the Power thus struck. It is not difficult to
imagine combinations which might bring about this near
equality.

‘—Sln::me was written, the following words, spoken in the House of Commons on
the sth of this month (March, 1893) by Lord George Hamilton, the ex-First Lord of the
Admirality, show that the opinion of one whose judgment in these matters must be regard-
ed with the highest respect, is quite in agreement with the view here expressed—*‘It must

be recollected that, if we engaged in a really serious war, the command of the sea really

rested with that Power which had the most battle-ships and the most fighting power.’’—
Standard, March 8th, 1893.
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From the foregoing considerations the following inferences
may be safely drawn :—

(1.) Without waiting for pitched battles, or fleet actions on a
large scale, the destruction, or capture, of individual ships, as soon as
possible, is the objective of the first importance to a Power altacking a
maritime nation. ' .

(2.) The possibility of replacing lost or badly damaged ships
during the time of war being so small, both sides will hesitate, even
more than formerly, before they risk thetr more valuable vessels in attempt-
ing to attack fixed defences.

Coast Fortresses exist in a great measure for the purpose of
acting as points d’appui for fleets. They generally contain, and
are intended to protect, a dockyard, stores and coal, together with
ships in various stages of preparedness for service, both men-of-
war and colliers. Modern ships cannot keep the sea for months
together, as could the old sailing ships of former days, and, in
war time, they must have protected bases from which to operate,
where they can take shelter, take refuge, refit, and replenish
supplies. These bases are furnished by the Coast Fortresses.

It may be considered as a certainty that, in time of war, Coast
Fortresses will constantly have under their protection valuable
ships building, fitting out, repairing, or coaling. Zhese ships will
be the primary objects of attack, and their protection will be the
primary duty for which the defenders of such fortresses will be
held responsible.

A ship in POrt, in a state of comparative unpreparedness, is,
‘in many ways, a morc vulnerable object than a ship in full war
trim on the high seas, and an additional reason for attacking
ships in port is the profound political and moral ecffect which
would be produced on a nation by the sudden destruction of their
valuable ships in their very ports, and behind the shore defences.

The dcliberate attack, on a large scale, of a Coast Fortress,
with a view to its actual capture or destruction, not only requires,
as shown by Admiral Colomb, a fully commanded seca, but is
besides an operation of great magnitude, demanding all the
resources of a great State, and demanding some time for prepa-
ration. The difticultics of our own Baltic fleet in 1854, and those-
of the French fleet in 1870 in cffecting anything, even when

;
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they held the command of the sea, show how cult it is for a
sea force, alone, to seriously injure a nation through its shore
defences. Even an attack with a view to the mcre destruction of
works is, so far as present expcricncee goes, in many ways waste-
ful, the results hardly being commensurate with the expenditure,
while the risk to big ships venturing into narrow hostile waters
must be very great.

The bombardment of the works of Alexandria by our fleet in
1882 is a modern and most interesting example of how little real-

ly can be effected by a fine flect, operating in a sca over which it

has undisputed command. against indiilerent works on low sites,
indifferently armed and manncd. and unassisted by any auxiliary
defense, such as torpedo boats or minces.

It is therefore quite unlikely that. at anv rate at the com-
mencement of a war, either side would fecl itsel? in a position to
attempt an attack on any fixed defences on alarge scale. There
remain then for considcration, attempts to bombard dockyards
at long ranges, and attempts to destroy ships by othcer methods.
The former partakes of the naturc of a deliberate attack on
works. The latter will be considered first.

In the American Civil War, in 1861, the Confederates were
fitting out the schooner ¢¢Judah’’ in Pensacola Navy Yard to prey
upon Federal commerce. The Confederates belicved her to be so
safe that no naval force would attempt to cut her out. The vesscl lay
alongside the wharf, to which she was secured by chains.  She
was manned and armed with three guns, and on shore two more
guns (one of them a 10-inch) were mounted to command her
decks and the wharf, while no less than rooo troops were kept in
and about the yard.

The Federal Commodore considered the destruction of this vessel of
$0 much tmportance as to warrant the risk of a failure and the loss of men.

At 3 a. m. on September 14th, 1861, an cxpedition of 100 men
in four boats was despatched from the Federal frigate <Colo-
rado.”” The crew of the schooner were found at quarters and
ready to repel boarders.  Zwo of the boats made for the shore, and
this party successfully spiked the two guns there mounted. The
other made for the schooner and, after a sharp fight, drove her
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crew ashore. Finding it :')iqbos:z'bl( to move the vessel she was suc-
cessfully set on fire. The boats made good their retreat. The
schooner burnt to the waterg edge, floated away, and sank.

The above incident took place little more than thirty years
ago. It has been selected as comprising in small compass several
most valuable lessons to be referred to hereafter.

Now the modern equivalent of a cutting-out expedition is e
torpedo attack. Modern ships, unless actually under steam, are
too heavy to remove, even if they could be successfully carried
by boarding parties ; and their construction is such that they are
likely to be but little harmed by being set on fire. Their destruc-
tion, however, with as little risk as possible to the attackers, can
be best and most speedily effected by means of tke torpedo.

That this has already been realized by those nations who have
had recent experiences of war can be fully proved. In the Civil
War in Chili on the 27th January, 1891, the Government armed
merchantman ‘‘Imperial’’ was lying in the harbor at Valparaiso,
when an attempt to torpedo her (unsuccessful) was made by a
picket boat belonging to the Congressional battle-ship ¢‘Blanco
Encalada.”

On the 23rd April, in the same year, the ¢‘“Blanco Encalada’
herself was lying in Caldera Bay, when she was surprised, about 4
a. m., by two Government torpedo gun-vessels, the ¢«Condell”’
and “Lynch.”” These acted in concert. The ¢«Condell’’ leading,
steamed straight for the ¢“Blanco,’’ fired her bow torpedo (which
missed), and then, turning sharp to the right, fired two in suc-
cession from her port side, one of which appears to have struck
the «“Blanco’’ near the bow. The ¢“Condell’’ then steamed away.
The ¢Blanco’’ kept her fire on the ‘“Condell’’ as she fled, without
apparently noticing the approach of the “Lynch,”’ which, following the
-«Condell,”’ discharged two torpedoes, the second of which struck
the «“Blanco’’ amidships, sinking her in two minutes, with a loss
of 11 officers and 171 men.

The destruction of a Turkish gun-boat in the Danube in 1878
by a Russian torpedo boat is another instance which will be
recalled in this connection.

Such are the effects of the torpedo.

In the early part of 1882 a Committee of the Board of Trade
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was considering the proposal to make a channel tunnel between
England and France. The opinion of the War Office was sought
as to what formalities, if any, were customary between opposing
States at the outbreak of war. A somewhat startling result was
arrived at by Colonel Maurice, R. A., then of the Intelligence
Department, after a most careful compilation of all the cases in
which hostilities have occurred between civilized powers, prior to
a declaration or warring, between 1700 and 1870. The words of
the Report presented to the Board of Trade Committee are
worth quoting :—

¢The result of the investigation . . . . . . . is to show con-
clusively that there has not been . . . . any established usage
whatever on the subject.”’

““Less than 10 instances have occurred during the above
period, when ¢Declarations of War’ have been issued prior to
hostilities; 107 cases are recorded of hostilities without declar-
ation.”

“In 41 of these cases the manifest motive (in several cases the
actually avowed motive) has been Lo sccure the advantage by the sud-
denness of the movement, and the conscquent surprise of an unprepared
enemy.”’ (The italics are the writer's).

The argument can now be carried a step further.

In the British Naval Maneuvres of 1890, a hostile torpedo boat
flotilla was established at the Island of Alderney, roo miles from
Plymouth. /¢ was determined to attack the Britsh Fleet at Plymouth
as soon as possible after recciving an intimation that hostilities had
commenced.

Fearing that Alderncy might be watched by British cruisers, zie
fotilla shifted to Guernsey (9o miles from Plymouth). The boats
were divided into two divisions, according to their speeds: one
division lay in Peterport, the other in a convenient bay at the
south-east end of the island. :

Information that hostilities were to commence reached Guern-
sey at 6 p. m. on August 8th, 189o.

The boats immediately put to sea, each division travelling
independently, so that the faster division, at any rate, might strike a
blow, even should the speed of the others be insufficient to get
them up in time.
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A By 2 a. m. that same night the fastest division of boats rounded
th: east end of Plymouth Breakwater, and surprised the ships
lying there. Doubtless several of them would have been sunk
or disabled. Furthermore, the confusion caused by their attack
enabled the second division of boats to come up unobserved—the parallel-
ism between this incident and the real attack of the ¢“Condell”’
and ¢“Lynch’ on the ¢‘Blanco Encalada,’ just described, is worth
remarking—and rounding the western end of the Breakwater, to
make a second effective attack. ’

The Plymouth forts appear, on this occasion, to have taken no
part in covering the ships. Possibly they had not been warned
to take part in the operations. But they would have been
hampered by the ships being in the way of their fire.

It is proper to remark that, up to this point, nothing has been
quoted that has not actwally been accomplished, while the power of
all warlike appliances, and the speeds obtainable from boats, are
still rapidly increasing. In the above operations the speed of
the fastest division of boats never exceeded 19 knots. The new
French torpedo boats have a displacement of 150 tons, and a sea
speed of no less than 25 knots, while it was stated in the Z7mes of
24th January last that one French boat had actually attained a
speed of over 27 knots.

The number of torpedo boats belonging to France is 229, the
greater number of which are of good size and speed.

This torpedo boat attack on Plymouth illustrates another great
fact.  Modern speeds have narrowed the ghannel, but so silently that
it is doubtful whether, as a nation, we have yet realized the fact.
If, by some great convulsion of Nature, the coast of France, with
all its fortresses and ports, its bays, harbors, and inlets, still un-
injured, had suddenly been thrust forward, until Cherbourg was
visible from the Isle of Wight, and all the possible bases of
action for French ships and boats stood visibly close to our
shores, what a popular outery there would have been, and what
examinations into the preparcdness of our defensive system—yet
this change has virtually taken place.

The folloying table shows the distance ¢n hours betwen certain
English and French ports under modern conditions, for (A) the
fastest torpedo flotilla capable of doing 24 knots, (B) an ordinary
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torpedo flotilla at 17 knots, and (C) a fleet of battle-ships at an
estimated speed of 12 knots. It is believed that these speeds
would be endorsed by the Navy as approximately correct. The
times are somewhat startling, when it is remembered that the

% 'Distance in hours,
| E
' —_—
‘ g ‘ A | B | C
£ oa| 8|,
e &1 slcg &,
g o g oF 'gx X
B | French Port. % | English Port. 3 '§_= I .;':’5 Remarks.
o =l 9 A <
X E 3% :'§, § S
3 [§e 27 5%
5054 54|%5
2 £ 2 | &
A S B
PORTS IN CHANNEL AND ATLANTIC.
( Portsmouth 90 3% | s¥% | 7% [Fractions less than
daleotENe Ly | x| o | s | guaer bours ne-
\ Cherbourg and Alderney 30 % | 2 2%
X adjacent coasts....|""" Guernsey 50 2 3 nNA
Jersey 6o 2% | 3% |,s5 |About 12 hours run
‘ Plymouth 140 s% | 8% | u¥ | is assumed as a
Portland 8o | s 6% | limit to the radius
‘ of action of boats.
Plymouth 160 | 6% b | 13%
'Hirest and ad]a- Falmouth |1 g 3
40 s% % | 1
1{% jcent coasts... ... .. { Queenstown | 300 | 12% | — | 25
. Dover 8o 3% 1 s
Dieppe and coasts { Portsmouth 15 | 6% gﬁ

unkirk, &e. Mouth of Thames |75 | 3% { 4% | 6K

PORTS IN MEDITERRANEAN.

Dover 22 1 % | 2
\Eﬁulo ne, Calais, { Sheerncss and || A

. . .
k - — oulon. arseilles | out of radi-| s8% ?.:étof mt"!“" °£d‘;
and acent 700 us® action, bu
2 3 % boats could, and
\ gtohuhly would,
‘ Malta convoyed by
350 | shnpsﬂ_nnw I}ﬂght
), act effectively at
! ’ | 8o IEOf "‘ld'_'“'_s 2“,2 Malta from some
3‘ D e 3 ot thgse ports in
l
i

Slcman (,oast
(nearest pomt)
Sardinian Coast
, (nearest point).

50
' o’tof radius; 29
Corsican Coast.

ol Biserta (Tunis). |48 holirs from the

Toulon, &c. outbreak of hostil-

780 o’tofradius’ 65 o
4 - orea. J 580 " ” 8 ities.
Ivija. Gibralter. 420 4 " 35
Sardinja and :

i
!
! \
' |

Corsica. ' l ‘ 800 v | ey

Journal 19. No. 2. .



330 COAST ARTILLERY FIRE INSTRUCTION.

i 4
class of vessels to which columns A and B refer could deliver
thoroughly effective attacks without any delay, and without
attracting any attention by preliminary preparation. The fitting
out of a big ship or ships must be publicly known, and that
knowledge can hardly be prevented from reaching the enemy,
but the movements of a torpedo boat or two need attract no
notice.

That the change of conditions caused by these modern speeds
has scarcely yet been thoroughly realized, is proved, not only by
the surprise of the fleet at Plymouth,* but by the surprise of the
“Blanco Encalada.”” There is no doubt that the Captain of the
latter, having trustworthy information that the two Government
ships were some 400 miles distant on the previous day, neglected
precautions, which he would have taken had he realized that they
were within striking distance.

SectioN II. ON THE GENERAL PRINCIPLES WHICH GOVERN
: THE ATTACK. -

(1.) Good information is absolutely necessary, before planning
an attack, as to thc names and numbers of ships in each harbor,
and where they are lying, their state of preparedness or other-
wise. The strength, composition, and morale of the garrisons of
the forts, the number, nature, positions, and mountings of the
guns, and how fought, whether by P. F. or other systems. 74
exact posttion of the P. F. cells for both guns and mine-fields—search-
lights where placed—position of Brennan torpedo station and how
defended. Good charts of the channels and harbors, and pilots
if possible. The general character of the defence contemplated,
whether by guard-boats, mines, &c., &c.—if the latter, the
exact position of the mine-ficlds and where the shore ends of the
cables are led ashore, &c., &c.  Most of this information is prob-
ably available to our possible cnemics.  The recent conviction of
a N..C. O. of the Royal Enginecrs for selling plans of a fortress
to the French will be recollected in this connection. It may be

* It is fair to the Admiral of this tfleet to state that he mentioned to his ships the possibility
of torpedo boat attack, but expressed some doubt as to whether the rules of the manceuvres
would admit of it. ‘T'he ships were certainly caught in a faulty position and more or less
unprepared.
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strikingiv :llusirated by the case of the ~Mermmac™ and the
<Monitor.” In the American Civii War the Confederales wene

building the formicadle armored ram Merrimac.” while the
Federals had on the stocks the turret cratt -*Monitor,” the only
vessel likely to be able 1o cope with the Merrimac.” A wmuonth
before the --Monitor”™ was to be launched. the Contederates
through tieir spies, learned the exact condition of the ressell and
the day on which she wouid probably be put into the water, and.
in consequence of this information. strained every nerve o com-
plete the <“Merrimac™ first, doubling the number of workmen,
and working both by night and by day. The result was that, on
March 8th, 1862, the :-Merrimac’™ attacted the LMederal woonden
fleet, sank the --Cumberland,” burnt the *Congress,”” and had the
fleet at her mercy, when at 8 p. m. that evening the Monitor™
appeared on the scene, and prevented the Merrimac™ from
doing any more mischief. These few hours’ start, however,
enabled the Confederates to destroy two valuable ships of the
Federal fleet.

Speed caused the surprise and destruction of the Rlanco
Encalada.”” Speed takes the defenders unawares—acts before the
cumbrous paraphernalia of mines, booms, ¢7 koc gemes omne, can
be got ready and in working order. Spees produces the highest
moral effect—&sis dat gui cito dat applics to blows as well as to pifts
—in short, speed and promptness are more than cver before the key
notes of a successful attack.

(3.) Directness of Object.—For an attack to be successtul, it
must have a definite object, laid down beforchand, to be carried
out, and «// side issues must be avoided. This applics to subsidiary
attacks, as well as to chief ones. Every boat concerned must, as
far as possible, have its particular mission. Any fighting should
be left if possible to the covering boats, and the real attuck should

L)
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never fire a shot or even look aggressive, but steam rapidly and
silently to its intended object.

It is related by General Marbot that, on one occasion, during
the Russian wars, while serving as A.-D.-C. to a Marshal of
France, it fell to his lot to have to convey an order to a French
regiment, cut off from the remainder of the Army, and entirely
surrounded by thousands of Cossacks. T'wo Orderly Officers had
previously attempted to reach the regiment, but both had been
slain. Marbot, however, had observed that both of these had
started with drawn swords, and thus invited attack. He, conse-
quently, never attempted to draw his sword, but trusted entirely
to his horse, and although recognized, and ‘‘hoorooshed’’ by the
Cossacks, yet none really attacked him, and he actually passed
unscathed through their midst, reached his goal, and delivered
his message.

(4.) Subsidiary Attacks.—The attention of the defenders must
be distracted and drawn from the real attack—by false attacks,
possibly in several directions at once, and by real attacks subsi-
diary to the main one directed against local objects—these will
include /landing parties for the destructiou of P. F. cells, Brennan
torpedo stations, and the shore ends of mine-field cables, with the
elaborate, complicated, and easily injured appurtenances belong-
ing thereto. Feints, and real attempts, at creeping for cables,
and countermining, will also be undertaken, generally in con-
nection with other operations, but, above all, noise and smoke
must be largely relied upon to cover operations of all kinds and
distract the attention of the defenders. In the midst of all the
above, and probably also in darkness and thick or rainy weather,
the boats of the real attack, manned by picked and determined
men, must steam rapidly and silently to their real objective.

(5.) Every endeavor must be made fo get mixed up with the
defenders. 1f this can be managed, both the gun and mine
defence are paralysed and rendered impotent for the time, and
an entrance to a dcfended harbor may be thus gained. To
escape afterwards will be comparatively casy, as there is sure to
be some uncertainty in the minds of the defenders as to whether
boats /learing a harbor or channel may not be friends.

Another point in which the defence may be made to positively
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assist the attack is by drawing as much fire from the shore guns
as possible. and usinyg their smoke as a cover.

(6.) ¥ atthck must cier be attempted 6y a simgle umsu ANl Soal.
An interesting instance of this occurred during the war between
Chili and Perﬁn April. 1880. The Peruvian corvette «*Union™
was lying moored in the harbor of Callao. She was surrounded
by a stout boom. A Chilian torpedo boat, fitted with spar tor-
pedoes, was scent o aftack the «-Union.”” but on her way came
into collision with a fishing boat. and one of her two spars was
broken. Nevertheless the boat made for the --Union.”” and,
finding her surrounded by the boom, exploded her other spar
torpedo against the latter. destroving a. portion of it. and open-
ing a clear way to the ship. Having, however, no other torpedo
available. and no consort to take advantage of the opening thus made,
this boat had to retire, without effecting anything, at the moment
when success was assured, had a consort been present. The sue-
cess due to combined action-is illustrated by the sinking of the
“‘Blanco Encalada’’ previously quoted.

The attack by torpedo boats should be exactly simalar to an
attack by cavalry. The boats should act in several successive
lines, following one another in pairs, or threes if possible, and
slightly eccheloned. By this means P. F. predictions, if lost, as
they probably will be, with reference to the boats for which they
were intended, will be of no use for the following lines. This
point will be referrcd to later. Even if the leading boats get
destroyed or disabled, yet success may be attained by those fol.
lowing, while the knowledge of support, and ivitnesses, close
behind, must nerve the leaders, as also the knowledge that in
case of a breakdown assistance is at hand.

(7.) Every advantage must be taken of meteorological conditions.- -
Probably few of us landsmen fully realise the stupendous import.
ance to both Attack and Defence of metcorological conditions,
The most obvious instancc is the difference between daylight and
darkness, but everyday incidents, such as fog, haze. rain, the
state of the sea, the tides, direction and force of wind, and state of
the atmosphere with reference to the hanging of smoke, are all factors of
immense importance, and it is not saying too much to affirm that
the success or failure of an enterprise may depend upon the use
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made of these natural conditions. For instance, during day-
light, a good or bad light for aiming is chiefly dependent upon
the position of the sun with reference to the various objects, and
this is partially the case even when the sun itself is not visible.
At Alexandria the low morning sun was full in the eyes ol the
gun-layers of the fleet, the batteries being in shadow, while the
men in the latter viewed the ships brightly illuminated against a
dull background. In a morning attack on say Plymouth, it
would, therefore, be advantageous to select the western defences
of the sound, which face more or less eastwards, for attack,
rather than those on the other side.

The effect of fog is completely paralysing to the Defence, but
an active attacker will utilise-it_specially to injure submarine
defences. Haze and mist are modified fogs, and are far more
troublesome to the Defence than to the Attack, on account of
their eflect upon telescopes, which form parts of certain instruments
upon which the gun power of the Defence greatly depends. A
very moderate haze, such as would afford little obstacle to navi-
'gation, has considerable effect upon telescopes. In certain very
moist states of the atmosphere, films form between the glasses of
these instruments and give very great trouble. Rain is also
prejudicial to the instruments and observations of the defenders,
while the drift, and especially the ¢“hang’’ of smoke, which latter
varies greatly according to the barometer, are of extreme impor-
tance. Combinations of the above with one another, and with
darkness, may render uscless the best schemes of defence
depending on the shore alone.

(8.) Every sort of strategem should be resorted to, and as it is
hardly possible for a maritime nation like ours to absolutely
block our ports to all vessels, therc is some scope for ingenuity.

(9.) The probable hour of Attack.—This depends upon: (a) the
object to be attainced and (4) meteorological conditions. In the
case of an attack upon works on a large scale, the hour chosen
must almost of necessity be daybreak, for this alone allows of
preparations being made under cover of darkness, and also
affords probability of sufficient daylight in which to reap the
fruits of the opcrations. But for torpedo boat attacks night-
time offers many advantages, and the hour should be a /Jittle before
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May 25th, 1880, during the war between Chili and Peru. At
Callao, two Chilian torpedo boats encountered a Peruvian launch
which fled. One of the boats succeeded in exploding a torpedo
under the launch’s counter, the latter simultaneously exploding
one under the torpedo boat’s bow. The latter was sunk, and the
launch, in a sinking condition) surrenderved to the other torpedo boat
—another instance, if one were needed, of the importance of
boats acting in couples, or larger numbers.

Electric Lights.—Though not strictly obstacles, yet careful con-
sideration must be given to the best manner of evading or baf
fling the beams of search-lights. 7o be as inconspicuous as possible
is the first point, and it is worth noting that nothing shows up
better in the beam of a light (or on a very hazy day) than a cloud
of white steam or smoke, and some arrangement should be
made, if possible, to enable boats to discharge their waste steam
under water. 7o obscure the water-way, by shrouding it in a screen
of smoke, will be the next desideratum, and here the guns of the
Defence may greatly aid the Attack by pouring forth volumes of
smoke, unless prevented by good organization. High speed and
an erratic course will assist to baffle the lights, and chief of all will
be the method, referred to above, of advancing in successive lines,
some of which, while attracting attention to themselves, will en-
tirely divert it from-others. Should the force available admit of
it, an actual subsidiary attack, rcal or feigned, on the lights them-
selres, will be a sure way of engaging their attention while the
channel is passed by the main attack.

Stratagem, and creeping in under the shadow of the shore, or
under the shadow of a passing ship or barge, will also be made
every use of, and, of course, favorable atmospheric conditions
will be of the greatest assistance.

The Gun Defence.—The weak points of the gun defence are its
dependance upon g'ood visual conditions, its slowness where large
guns are concerned, the contracted arc of fire of guns mounted
in closed works or bechind shields, and the amount of smoke
evolved. There is also the difficulty—not yet fully realised—of
maintaining at all times, both of day and night, proper discipline,
and instant vigilance in the garrisons, composed as they probably
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will be of reserve and auxiliary Ex}es, and the want of high train-
ing consequent upon this composition—all the above points will
militate against the effectiveness of the gun defences. Even
where the P. F. system is relied on, a judicious choice of time
and weather, a high speed, and an erratic course, will probably
neutralise these instruments and the guns dependent upon them.
Note that boats should never follow one another in the same
course, otherwise if, as is highly probable, a prediction prepared
for a leading boat be lost owing to her high speed, the following
boat, if in the same track, might be made the recipient of
the salvo.

Where the guns are known to be fought by P. F., in all proba-
bility a determined subsidiary attack by small landing parties,
covered by gun fire, upon the P. F. cells will be attempted.

Where the guns are laid by sights, a high speed, and the daz-
zling of the gunners by the use of ships’ or boat search-lights,
turned full into the battery, will be very effective *in spoiling
their aim and rendering their fire worthless. In addition, all the
measures enumerated as suitable for evading electric lights are
applicable to the problem of getting safely past the gun defence.

And the Attack may remember that even in daylight, with
well trained men, a very slow moving target, and all conditions
as favorable to the guns as dossible, actual iifs are not numer-
ous. How much more difficult then will it be to destroy a
scarcely visible enemy, appearing suddenly, at any hour of the
night, and in any weather, moving at high speed, and in an
erratic course, and probably disappearing long before the ranges
can be taken and guns laid. A method of dealing with the prob-
lem of the application of heavy guns to such objects will be pro-
posed immediately.

But a portion of the gun defence, far more formidable to
torpedo boats and lightly armored craft, is fire from #he lghter
quick-firing guns, such as the 6-pr. These guns should be liberally
supplied to the defence mounted on transporting mountings. They
can thus be utilised just where required, and the sites where they
will be found necd never be known beforehand to the attacker,
who will thus be hindered in planning beforehand any special

Jouinal 20, Nuo. 2.
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attack upon them. Of cougse the ammunition should be smoke-
less. The important point of the supply of quick-firing guns
will be considered later./

The Submarine Defenfe— Mines.-~Here we have the real ««dark
horse’’ of coast defence. In their earliest form they were used
in the American Civil War, and on several occasions with effect.
At the battle of Mobile, the Federal ¢“Tecumseh’’ was sunk by a
mine, as was also the ¢«Cairo’’ in the Yazoo river on December
12th, 1862. In their present elaborate form, however, they are
quite untried, for, unfortunately, they dq not appear to have
been used in any of the operations of recent years. But danger-
ous as they undoubtedly may be, they have many weak points.
They are highly elaborate, take some time to lay correctly and
effectively, and while constantly liable to injury, not only from
tides, currents, and weather, but also from craft and shipping,
are difficult to repair. Save in the case of purely mechanical
mines, which would only be used in exceptional situations, their
use involves great responsibility, and the risk of destroying
friendly vessels by mistake, or accident, is considerable, and this
must greatly paralyse their action, especially at night, and in

‘thick weather. There are also great practical difficulties in

keeping observers always at their posts, and vigilant and clear-
headed. Furthermore, mine defence is more likely to be effect-
ive against large ships with considerable draught of water, than
against the light draught torpedo boats. The French sea-going
boats of 150 tons only draw 7 feet, and at the top of the tide and
running fast, might very likely safely traverse a mine-field again
and again.

Remembering all this, the main attack may traverse a mine-
field by a rush, while, as in the case of lights, the attention of
the defenders and obscrvers is distracted by subsidiary attackS™—
The under-water cables are almost sure to be protected by chains,
&ec., and will require some time to find and cut, but to a bold
attacker the weakest point of the mine-ficld will very possibly te
found on shore.  The shore ends of cables are generally, for con-
venience, brought in close to a good landing place. Probably a
determined attempt by a small landing party on the shore arrange-
ments of the mines will be the best way of covering the passaye.
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ﬁis subsidiary attack should try and damage the P. F. cells and
test-rooms, and their valuable instruments and contents, by ex-
ploding hand charges in them.
In the attack of mines, as of other branches of the defence, an
early and rapid attack, on a well laid plan, should have an excel-

lent chance of being successful.

Brennan torpedoes may be met with, but an attack of the nature
here considered can afford to disregard them. No Brennan is
likely to catch a torpedo boat even if it were thought worth while
to launch it against it.

Entanglements and obstructions will be certainly laid down by the
defenders, and if placed, as they should be, where a heavy gun
fire can be brought to bear, they may be very serious ob-
stacles. But, at the same time, all important ports must have a
fairway for the passage of friendly vessels, and of this fairway
the attacking torpedo boats will probably be able to avail them-
selves.

Inner Guard-Boats.—~An inner squadron of guard-boats may
now be encountered. Many of these will probably be armed
tugs, and other vessels of comparatively low speed. Awvoidance of
encounter, rather than attempting to fight them, must be the
guiding principle in the mind of the Attacker. As before stated,
the best thing for his purposes is to get well mixed up with the
defenders. ‘

Infantry and machine gun fire from the shore will become hotter as

the harbor is approached, and the waters become narrower. It
_\7)11, however, probably be wild and more or less ineffective, and

will not of itself be a serious danger.

And finally, the ships, the real objective of the attack, will be
found protected, possibly by their doass, and almost certainly by
booms, &c. These booms should be destroyed by spar torpedoes
—attempts at “jumping’’ them would appear to be very risky
and wasteful of boats.

The ship's own defenses of quick-firing guns, &¢., fired, as many of
them assuredly will be, at random, will probably do as much
damage to friends as to foes. It has not yet been demonstrated
what will be the effect upon one another of the promiscuous firing
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of several ships with modern armament during a night surprise.
It will undoubetedly be very great.

Once close to his object, a bold attacker, well supported, should
be able to inflict a decisive blow. Escape afterwards should be
comparatively easy, owing to the uncertainty which must almost
of necessity exist in the minds of the defenders, as to the identity
of boats /leaving their harbors.

It will appear from the foregoing that the obstacles presented
by the Defense to a really prompt, well planned, and bold attack,
are not nearly so insurmountable as might be thought at first
glance. Further, the Attack has immense advantages. It
knows its own mind, chooses its own time, object, and atmos-
pheric conditions, starts fresh to its work, employs its best and
most dashing officers and men, and is a manageable force. On
the other hand, the Defense is crippled by its very complexity,
the extent of ground it covers (often such as makes rapid com-
munications, or passing of men from point to point extremely
difficult), the multiplicity of its details, and the colossal dfficulty,
apparently not yet properly realized in our country, of ensuring
concerted action between the several sections of the Defense,
some in the hands of the Navy, some in those of the Artillery,
and some in those of the Engincers. Further, this concerted
action cannot be rchearsed in time of peace, except at great cost,
so the defense may be said to be practically untrained at the out-
break of hostilities. Its officers and men, too, will be largeiy
composed of auxiliary forces, certainly unable, at any rate at
first, to compete, in these days of rapid movement and action,
with the dash and speed of the Attack.

The Attackers, too, being presumably Naval men, besides
being in training, have far more experience of practical work
under varying meteorological conditions than the defenders--a
knowledge which must give a still further advantage.

And also the morale and discipline of the garrisons and cover-
ing forces will inevitably be a source of trouble to the Defenders.
Men, espcecially those only partially trained, cannot be always
kept screwed up to a high pitch of vigilance and d'fsciplinc.
Crowded into confined works, the novelty will soon wear off.
The nervous tension produced by constant anticipation of attack,
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especially if attack does not come, must be followed by relaxa-
tion. It will probably be found necessary to relieve the gar-
risons entirely every 1z or 24 hours.

If, therefore, the golden moment of attack, viz.. the very com-
mencement of hostilities, be, for any reason, not taken advantage
of, it will be best for the attackers to refrain from mere attempts
to harass the garrisons. Frequent attacks, especially if not
pushed home, must be a positive advantage to the garrisons, as
giving to the men excitement, interest, and occupation, and to
the officers, practice, and opportunities of finding out their weak
points. Far more harassing to the Defense will be the dead
monotonous silence, the wearisome suspense, the feeling that an
attack is always impending yet never coming, which must lower
the spirits and energy of the garrisons. Fixed defenses cannot
take the offensive, or even compel the enemy to come and
attack them, though they are themselves always open to attack.
Their garrisons have thus a morally inferior position and will be
dimly conscious of it. Finally, the tendency ot most modern
improvements has been in the all-important subject of speed, not
only of movement, but also of fire, and it must be admitted that
the Attack has benecfited far more from these improvements than
has the Defense.

_The state of things obtaining at this moment, in the matter of
the relations between the Decfense and Attack of Coast Fort.
resses, bears a striking resemblance to the condition of the mili-
tary nations of Europe, before the bursting upon them of the
armies of the French Republic, and the inauguration of a new
era in things military. We read in History how the slow cum-
brous methods of land warfare, traditional, and in vogue, up to
the time of the French Revolution, were suddenly completely
upset by the new style of warfare of the French armies whose
celerity of movement, and consequent rupid striking power, gave them
their enormous advantage over their slower, and less alert op-
ponents. -Somehow the state of Coast-Defense in relation to the
Attack at the present moment stronjly recalls this position. The
Defense compared with the Attack is wanting in speed. What
then is to be done?

~.
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(
SectioN IV. ON THE MEeasurRes REQUIRED 10 PLACE THE

DEFENSE ON A LEVEL WITH THE MODERN ATTACK.

It is hoped that a few suggestions on this point will not be con-
sidered out of place. The subject is of great importance to
artillerymen, as a failure to cope successfully with the Attack,
should a disaster unfortunately happen, would not only cast
great discredit on the Defense generally, but a considerable por-
tion of it would, rightly or wrongly, be thrown upon those man-
ning the Forts.

1st.—First and foremost, then, it is necessary to mention the
pressing need for greater unity of command. With us, at present,
the responsibility for the Defense of Coast Fortresses is shared
between the Naval and Military authorities. In Germany, on
the contrary, this dual system has been abolished, and the Navy
alone is responsible for the Coast Defenses, and the same change
appears to have been carried out by the French recently. There
can be no doubt as to which system would work most smoothly in
time of stress, and it is greatly to be hoped that it may be found
possible to introduce it.

It is impossible to have written the foregoing without being
impressed with the fact, which has probably also struck the
reader, that the considerations bearing on the subject of this
essay are chiefly of a naval character. This is of itself a strong
argument in favor of entrusting the Defense to the Naval
authorities.* . )

The proposed change would be one of great magnitude and
need not be further discussed here.

For the present we must suppose that things remain as they
are, and the problem is how, under present arrangements, is the
greatest unity of command to be attained.

* That this sub)ect has been under the consideration of the Admiralty, was stated by
Lord Ge:.rge Hamilton, in the speech of the sth inst., quoted above. He said:—
*‘But there was one point in our defense to which he desired to call particular attentionf——
and that was the part the Ariny and Navy were to take in it. Every country, except our
own, entrusted to the Navy and not to the Army, the defense of great Naval ports and sta-
tions. To entrust their defense to the Army was a wrong system. . . . . .+ Hewas
very anxioud that, if the House wished it, nothing should be done by )elther the Admiralty
or the War Office to impede a gradual transfer of the defense of Nayal ports and stations
from the Army to the Navy."'—Standar d’ March 8th, 1893.
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In the first place, then, it is necessary that an officer of Aigh
rank should be deputed by the Commander-in-Chief of a Coast
Fortress to be in entire charge of all the sea defenses. The
Commander-in-Chief, himself, has multifarious duties constantly
requiring his attention, and it is most necessary that the com-
mander of the sea defenses should be able to give his whole
mind to his special department. He should be assisted by

several Staff Officers, both Naval and Military, detailed, n%(s"

belonging to different arms of the service, but each as in fharge
of a distinct section of the defenses, as will be explained immediately.
The Commander-in-Chief of sea defenses should also, if a sol-
dier, be placed in direct, constant, and confidential communica-
tion with the Naval authorities. The Staff Officers should also
be officers of rank, and would each be responsible that, not one
particular arm, but the whole of the various branches of the
services. in their section, representing guns, mines, lights, pick-
ets, guards, &c., &c., at all times worked thoroughly well
together, and according to the broad scheme drawn up by the
Officer Commanding the sea defenses. Some such supervision
is absolutely necessary to ensure combined action. Each Staff
Officer should hold frequent conferences of the R. A., R. E,,
and Infantry officers of his section with the special view of en-
couraging personal intercourse among them, than which nothing
is more effective in reducing-friction, and promoting a clear
understanding of each othel‘f;eeds.

(2.) Good communications between the different parts of the
defense are of such vital importance that nmo frouble or expense
should be spared to render them thoroughly satisfactory. Signaling by
flags and lamps though useful in the field, where permanent ap-
pliances are impossible, is not sufficiently reliable, on account of
its dependence on atmospheric conditions, and should only be
used where obligatory, viz., in communications between the shore
and guard-boats afloat, and on land in cascs of a breakdown of
other systems.

Tclephonic communication is not really satisfactory, being
very liable to break down at critical moments owing to noise and
excitement preventing the proper reception of messages—-thesc
frequently getting garbled in transmission, and causing mistakes
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which in time of war might lead to the gravest consequences.

Actual telegraphy, using the Morse alphabet, is far more
reliable, and in the end takes nq longer than telephony. To ap-
ply it everywhere would however require a larger number of
trained men than are ever likely to be available.

Doubtless the most suitable system for Coast Defenses and
Forts would be the Printing Telegraph, printing off its messages
automatically on a tape or sheet of paper. These instruments
are in great use for business and club purposes, and are nothing
new.* Their adoption for Coast Defenses would greatly increase
the speed and certainty of communications.’

In answer to the usual objections, viz., the expense involved, it
should be pointed out that good communications between the
various parts of scattered defenses are of vital importance on the
broadest grounds, and their establishment in time of peace—for
there will be no time for all this on the outbreak of war—should
take precedence of all expenditure on local detail.

(3.) Organization.—The area-to be defended, and the ap-
proaches thereto must be mapped out into clearly defined zones
--naval or boat defcnse zones, and military or gun and mine
zones. The limits of these zones must be distinctly marked both
by day and night. No boat is under any circumstances whatever to
enter a military zone. No gun is under any circumstances whatever
to be so traincd that its projectiles will fall or ricochet into a
naval zone. In the case of guns this must be provided for
mecechanically, by mcans of stops bolted down on the racers in
the case of permanently mounted guns, and by placing large
stones, timbers, banks of carth, &c., &c., beside the trails of any
Q. F. or other guns which may be in temporary positions, so
that by no carelessness or forgcetfulness, in moments otf excite-
ments, could the guns be so trained as to be dangerous to
friends. It will be the first duty of each Staff Officer to person-
ally see that this is done, and to ascertain by actual trial that
these stops are really in their correct positions and sufficient,

The above zones should be marked out by marks unmistakable

* Probably the best of these instruments is that known as the ‘‘€xchange Telegraph
Company's Columryrinting Telegraph.” This is an excellent instrument, but the price is
high.
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both by day and night. The attached plan of an imaginary de-

fence is intended to illustrate what is meant. (Fig.1.) Itrepre-

sents a channel leading to a dockyard. Here the outermost zone
FIG. 1.

N. B.—Lights not indicated except those mar.king out zones.
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of all would of course be naval, and patrolled by guard-boats.
These boats should thoroughly examine all merchant shipping
approaching the port and would be responsible for the regulation
of the traffic—a most important and necessary measure in time of
war. This, however, is not the place to go into detail on this
point. One (or more if possible) harbor of refuge, defended by
mechanical mines, &c., &c., and supported by a special force on
shore, should be provided for these boats within their own zone,
whose limits landwards would be marked by buoys and land-
marks by day, and possibly by a fixed beam by night.

(4.) Information and Warnings.-——To give warning at night of
the approach of attackers each boat should have a supply of

Journal 21, No. 2.
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rockets, and in each zone, whether Naval or Military, a rocket
station, or stations, must be established, where they are under
the control of the offigt commanding the zone. These stations
are nof intended to repeat one another’s signals, but to throw up
rockets only so long as an attacker is within their own zone. No signal
rocket must ever be fired except by the order of an officer. The
rockets of each zone should be of a distinctive color, so that it would
be apparent to the whole defense which zone was signaling, and
the inner defenses would be thus kept progressively informed of
the passage of an attacker, and would know approximately when
he was nearing their zone.

Behind the outer naval zone will come a military zone, or
zones, to be defended by guns, mines, and infantry. Inside of
this again will be another naval zone where boats should lie to
deal with any attacker who may have successfully run the gaunt-
let of outer defenses. Should a boom exist, this might suitably
mark the line between the zones, its seaward side being swept by
fire from the shore, while behind it would lie the inner squadron
of guard-boats ready to fall upon any one who might get by.

(5.) Lighting the approaches.—The beams of electric lights alone
should not be relied upon. At uncertain intervals parachute
lights, or something similar, should be discharged, during the
burning of which a coup ¢’ail could be taken of the whole area to
be defended.

"(6.) The Gun ana Mine Defense.—It is the duty of the guns, in
conjunction with the mines, to sink or destroy every floating
thing which may enter their zone between sunset and sunrise.
The guns must, morecover, so arrange that their smoke does not
obscure the mine-ficld.

The present systems of gun defense require certain modifica-
tions. As alrcady stated, heavy guns worked by P. F. and
D. R. F. arc too slow to be worked with eftcct against small,
rapid, and erratic objects, especially at night, and under the dis-
traction of subsidiary attacks--and hcavy guns also produce
great volumes of smoke. The Q. F. gun, firing smokeless pow-
der, is the most dangerous enemy of the torpedo boat, and a very
large increase in our armament of these guns is an imperative necessity.
Rapidity must be met with rapidity, and it is not fair to those
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who will be blamed, should they fail to keep the enemy out, not
to supply them with suitable weapons. These Q. F. guns should
not all be placed in fixed positions, but some of them should be
upon transporting mountings, a few thus mounted being kept in
every work ready to be run out to suitable points of vantage
whenever required. Others, on fixed cone mountings (which are
quicker and better~for rapid fire than the transporting mount-
ings), should be mounted en darbette (not behind walls or shields)
in the works or in suitable situations.

No attempt should be made, with the bulk of the Aeavy guns, no
matter how well provided with P. F. or D. R. F. installations, to
follow, or aim at, these swift craft, though a few guns, here and
there, with specially selected men, should be told off for this
purpose. Promiscuous firing, if indulged in, will inevitably cover
the channels and mine-fields with smoke, and do more real harm
to the Defenders than to the Attackers. But these guns can
nevertheless be utilized.

The power of heavy shrapnel shell is very great, and torpedo
boats are ill adapted to resist it. The thickness of a French sea-
going torpedo boat is only .3-inch of steel, with an additiona
protecting plate 14-inch thick over the conning towers, boilpr
spaces, and torpedo dischargers. Without reckoning the large,
heavy and irregular fragments of the bodies of such shells,
which would probably be capable of going clean through such a
boat at 600 to 8oo yards from the point of burst of the shell, the
bullets can penetrate such plates up to 3oo yards from the point
of burst.

Instead, therefore, of attempting with half trained garrisons,
in the midst of darkness, confusion, and excitement, to carry out
" the elaborate and slow processes of range-finding, group of dif-
ferences, predictions, &c., &c., requiring large fort garrisons and
staffs, and almost certain to fail under the circumstances enum-
erated, the Gordian knot should be boldly cut, and the gun de-
fense reorganised as follows :—

(a.) The Q. F. guns must be greatly increased in numbers,
and must deal with the torpedo boats by direct fire.

(6.) A few specially selected, well placed, medium, or heavy
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guns, with picked detachments and observers, should
be detailed for the same duty.

(¢.) Fire-swept Areas.—All the rest of the heavy guns should
be told off into groups, as large as possible,* and kept
loaded with shrapnel shells and time fuzes and tubes
in the vents. The guns of each group should be laid
on parallel bearings but at different elevations, and
the fuzes set to suit these elevations, the result being
that, on their being fired, as a salvo, the whole of the
water in front of that group would be swept by
a storm of missiles. The 1dea is represented
roughly by Fig. 2. A beam of light should be so
placed as to be crossed, by the Attacker, a few mo-
ments before he reaches the fire-swept area, and the

FIG. 2.

N. B.—The guns to be fired in salvos as soon as the object crosses the beam. Shells to
burst as shown. °

Only the work on the lee-ward side is to be allowed to fire, the groups being considered as
secondary to the main gun defense of Quick-Firing Guns.
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¢ Several tactical groups of guns may be combined into one for this purpose. This is
specially applicable to old works where the guns are close together.
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guns should be fired by the officer on look-out duty.
Those guns which are laid for the higher elevations,
and consequently have longer times of flight, should
be those furthest from the direction of the Attack, as
shown by the figure. The exact training and eleva-
tion of each gun must be plainly marked on their
respective arcs. Spare shells, with fuzes fixed and set,
would stand beside each gun. The moment a salvo
has been fired, every gun would be instantly reloaded
and relaid exactly as before. They will then be in
readiness for the supporting boats, which will be in
all probability following the first line.

Of course, more than one of these ‘fire-swept areas’’
must be prepared in each military zone. In cases
where a channel is defended by works on both sides,
it must be distinctly arranged that the leeward side
only is to fire when the wind is across the channel.
The Staff Officer in charge of the Section will give
his orders on this point, from hour to hour, accord-
ing to the wind. '

As regards the proper moment to fire, moving beams
can be utilized for this purpose, if a fixed beam is
considered, for any reason, undesirable; the guns
being fired electrically at the moment when this
beam, which is following the object, reaches a certain
bearing. This could, in fact, be made automatic by
arranging the firing contacts on the training arc ot
the lamp, safety being insured by a rcmovable firing
plug in charge of the officer at the light, which
would be inserted only when the light was actually
following up an object.

By day the bearings should be on landmarks i1f possi-
ble, the bearings being also marked by buoys in the
channel, some comparatively ncar to the observing
station, in case haze or smoke obscured the morc
distant ones.

(7.) Protection of Observing Stations, &c.—These, as well as the
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shore ends of cables, are especially liable to attack by small land-
ing parties, and must be protected by infantry pickets. The
vigilance of these latter should be the constant care of the Staff
Officer of the Section. The parties guarding a possible landing
place should be provided with a machine gun. P. F. cells, no
matter how far back they may lie, should never be without a
guard.

(8.) Position of Ships.--Ships must never lie ¢‘under the guns of
forts,”” but always far in rear of them. This was found practi-
cally by the Peruvians in the war with Chili.

any form of attack, save the one which is most likely at the Sut-
break of hostilities. This, however, is the most impertant{as it

/
is the one with which we shall first have to deal| for, as already 1
pointed out, attacks on works on a large scale canno (3

Want of space has unfortunately prevented any refere;;? <

until later. The interesting subject of the attacks to which our / ‘
colonial and coaling stations are liable, has also to be left un-
touched.

Finally, the proposals, made above, are intended to meet the
exigencies of the moment with the means existing, and to be
practical rather than theoretical. The only point strongly

pressing is the provision of many more Q. F. guns, suitably mounted.

'{—-f These are instantly necessary. Let us hope that the motto of
this paper will be borne in mind by those responsible for the

supply.

ok



THE ATTACK OF A COAST. FORTRESS.

By MAJOR R. F. JOHNSON, R. A.

fLE COUT FAIT PERDRE LE GOUT.”

SILVER MEDAL PRIZE ESSAY, 1893.

Reprinted from Froceedings of the Royal Artillery Institution, July, 1893, by permission.

_ INTRODUCTION.

A Coast Fortress can be defined as an area of land and sea de-
fended with an. artillery armament.

The attack of its land portion does not differ in its tactics from
ordinary siege operations, and therefore only the attack of the
works commanding its sea area will be discussed in detail in this
paper.

¢Purely naval attacks on fortresses have been few in number,
and have only been successful when the ships possessed a decided
superiority over the batteries, or at places where the garrison
were decidedly inferior in skill and courage to the attacking
crews."”’

¢The old wooden line-of-battle ships were no match for the
fortresses of their day, and there is no reason to suppose that
modern ships of war, protected in a grcat measure as they are
against projectiles, arc more fitted than their predecessors for an
attack on batteries on shore. No doubt ships have been suc-
cessful against forts.”

¢«Every modern improvement in guns and their ammunition
tends to increcase the superiority of shore defenses over ships.”

«On the wholc it may be said that at the present day a purely
naval attack on a properly designed fortress, garrisoned by the
troops of a civilized Power, might be magnifigue but under no
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conceivable circumstances could it be termed /a guerre. Instances
of naval success may be quoted in opposition to this view, but,
as a rule, they occurred prior to the days of direct shell fire and
accurate shooting."’ /

«In combined naval and military operations against fortresses
"the co-operation of a fleet has often proved most valuable to the
"attack.”

«« Another legitimate use of ships is to force a passage de-
fended by batteries. . . . . I know of no instance of ships
having been prevented from passing batteries by artillery fire
alone, unaided by natural or artificial obstructions.”’

The above extracts* illustrate thé conclusions arrived at when
the subject has been approached from the attacker’s point .of
view, and so form a fitting introduction to a consideration of it
from the defender’'s. The value of a coin is often shown most
clearly on the reverse.

Probably there are few naval officers who do not feel obliged
to acknowledge the soundness of Admiral Selwyn's advice:} I
hope that naval officers will consider that a fort is a thing to be
avoided.”’

In the past, however, there have been occasions obliging them
to take the risks, and history is continually repeating itself.
Even the very improbability may be an inducement to a bold
commander, and it is the first duty of the Defense to investigate
the probable action of the Attack in such a case, so that it may
be anticipated and defeated.

More especially does it concern Garrison Artillery officers, on
whom the responsibility of conducting the defense must chiefly
rest.

For them unfortunately such an investigation is extremely
difficult, because, although their business is to fight them, they
have no facilities for making themselves practically acquainted
with ships and their handling; being very seldom even afforded
the chance of obtaining the slight knowledge to be derived from
the co-operation of the Navy in sea-fortress maneuvers.

® Ships versus Forts; Jackson. R. E. Occasional Papers, 1889,
t+ Attack of Armor-clad Vessels by Artil'ery; Orde-Browne. R.U.S. Institution Journal.
Vol. XXVI.
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In fact one can only try to interpret history, carefully using
the light given by those, who, by training or opportunity, are
better qualified.

The reasons for attack may be:—

1. To compel a weak or semi-civilized government to yield to
demands made on ¢t, through moral effect, ¢. g., Lord
Exmouth’s attack on Algiers. Tne bombardment of
Kagosima in 1863.

2. As a tactical maneuver, either in support of army opera-
tions as at Fort Wagner, Roanoke Island, Grand Gulf,
Fort Fisher, &c., in the American Civil War; or in the
form of a demonstration for the purpose of inducing the
defender’s fleet to leave port to give battle as, it has been
suggested,* might have been justification for a bombard-
ment of Kolberg by the French in 1870.

3. To gain possession of the harbor or anchorage defended,
which is required for subsequent operations, or whose loss
will injure the enemy, e. g., Port Royal and Alexandria.

4. To test the powers of specially built ships or floating bat- ?/
teries, of which the bombardment of Fort McAlister,
Ogeechee River, is an example. -

5. To reach for the purpose of capture, for use or destruction,
the charge of the fortress, such as a water-way like the
Mississippi; the enemy’s ships, as at Mobile; or torpedo-
boat depbts, as are to be found on the coast of Italy.

6. For strategical purposes by drawing attention and troops
from other points of the theatre of war, of which Dundon-
ald’s raids in the /mpericuse during the Napoleonic wars
may serve as an example.

When the attack is made for any of the first four reasons it
will be in the form of a bombardment, because the temporary or
permanent destruction of the defensive power of the forts is
essential. But in the other cases, if the object of the attack is
not included in the gun-defended area of the fortress, bombard-
ment will only be resorted to so far as it is necessary to prevent
injury to the ships or boats forcing the defended passage.

* Ships versus Forts; Jackson. R. E.Occasional Papers, 1889.
Journal 22, No. 2.
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In a bombardment the immediate aim is at all hazards to inflict
injury on the Defense; in forcing a passage, to avoid injury to
the Attack.

BoMBARDMENT.

Speaking of ships generally Admiral P. H. Colomb, R. N., has
said* that ¢ each presents three targets, (¢) the ¢vital’ target,
injury to which either sinks her, injures her engines, or damages
her steering gear; (4) the ¢ effective’ target, where her fighting
power is contained, and where her men are; (¢) the ¢ineffective’
target.”’ .

Among battle-ships may be classed those whose vital target
and primary armament, as far as its service is involved, are pro-
tected by armor against the direct fire of the primary armament
of their enemy; the secondary armament being also in a few
cases somewhat protected against similar ordnance.

Among protected cruisers may be classed ships whose vital
target is defended by either horizontal or vertical armor against
the direct fire of secondary armament, including a few whose ef-
fective target is also to a certain extent protected.

All other ships have very slight, if any, protection, and for
fighting purposes only differ from the old wooden ships in being
less liable to be set on fire, but having less weight of metal in
the broadside and forming better bursting screens for shells.

Torpedo boats have only offensive power against floating de-
fenses and dock gates, and their only defense is their speed and
handiness.

Captain Jackson, R. N., writes:t ¢« Ordinary sea-going ships of
war are not, and never have been, intended by their designers to
engage forts. They are built to fight other ships.”

Rear-Admiral S. Long, R. N., said at the R. U. S. Institution}
«If ships are pitted against guns on shore, unarmored ships do
not appear so favorably situated as in the days of wooden ships."’

And Vice-Admiral Sir E. Freemantle, in the subsequent dis-
cussion, agreed ¢“that the armament of our cruisers is such that

* Attack of Armar-clad Vessels by Artillery; Orde-Browne, R.U.S. Institution Journal.
Vol. XXVI.

t Ships verans Forts; Jackson. R.E. Occasional Papers, 188).

{ Probable Influence of Quick-Firing Guns on Naval Tactics and Construction; Long.
R.U.S. Institution Journal. Vol. XXXVI,



THE ATTACK OF A COAST FORTRESS. 355

the strength of a cruiser is only sufficient to fight 1ts own equal,
that she is not of much value against a fort.”

The Director of Naval Construction has expressed the opinion*
that ¢ it is possible a ship may be put out of action without her
armor being pierced;’’ and history supports the opinion. At
L issat the Italian ship Formidable was not penetrated, but was so
punished in her close action with the forts that she was unable to
take part in the subsequent naval battle. At Charleston, on 7th
April, 1863, five out of the. seven especially built ¢ monitors’’
were disabled, although neither their ¢ vital’’ nor ¢effective’’
targets were penetrated. except in the case of the Nahant, which
had her steering gear damaged.

Colonel Clarke, C.M.G., R.E., after discussing various types of
ships, writes:} ‘¢ The inevitable inference from the above analysis
of naval development is, that the progress of gun-power, and the
necessity for building ships to fight other ships, has resulted in
types of vessels which become less and less qualified for engaging
coast defenses with any chance of success. . . . .”

«In engaging coast defenses, however, this powerful weapon
(the ram) disappears, and the task must be accomplished by the
gun alone. It is for this reason that the exposure of the personne/
of ‘the modern ship becomes a factor of the first importance.
The crews are, in this case, the real ¢vitals’ of the ship, and to
inflict heavy loss upon them will suffice for all purposes.’’

It is clear that ships have little defensive power, but as long as
Admiral Colomb’s ¢¢vital target '’ remains intact they can choose
their position, and can withdraw out of fire when they please.

Their offensive power lies entirely in the fire of their guns,
and gun for gun in the same space will probably be greater than
that of forts if the latter are placed like the ships (i. e., on or
near the water level), because the guns of the primary armament
of ships are generally of a more advanced type and of a heavier
nature than those in forts, while concentration and simultaneity
ot fire are easier. If the fort is penetrable, like the casemates of

¢ Probable Influence of Quick-Firing Guns on Naval Tactics and Construction; Long.
R.U 8. Institution Journal. Vol. XXXV

+ Attack on Lissa, 1866; Lewis. R.E. Occasdional Papers. Vol. IX,
t Fortification; Clarke. 18go. e
\ s
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Fort Pharos, Alexandria, or untraversed, like Fort Walker, Port
Royal, every hit will tell; and in some cases even if the fort is
armored beyond actual penetration it may be so damaged as to
be silenced; for instance, it has been calculated that a shot from
the 16-in. R.M.L. gun, striking the Dover turret at 2000 yards
range, would have the energy required to lift the whole mass 16
feet, and it is scarcely conceivable that the turret would remain
serviceable after such a blow.

But hits are not easily made from an unsteady platform, and
even with accurate shooting, the offensive power of ships lessens
considerably if the fort is constructed of earth, is well traversed,
and amply provided with bomb-proof cover for its garrison, al-
though it may be placed near the water level. Then, certainly,
the garrison may be unable to carry on the combat continuously,
but it will be impossible to render the fort quite unserviceable.
Forts Wagner and Fisher, in the American Civil War are con-
vincing examples of this.

When the forts are at altitudes over 100 feet, the ships’ power
to inflict injury or to drive the garrison from its guns dwindles
to almost nothing, and disappears entirely if the works are prop-
erly constructed of earth and the guns judiciously dispersed.

Referring to the battle of Algiers, Captain Jackson writes:*
¢ Here we have the old story which cannot too often be repeated:
—Closely packed guns on low sites silenced by the fire of ships;
dispersed guns on high sites holding out.”” And again, in con-
nection with the naval attack on Sebastopol, 17th October, 1854,
¢« Two little open batteries on a high site drove six ships out of
action; while an open barbette battery on a low site was
silenced, and the fire of a casemated battery much reduced, by
three ships, assisted by others at long range.’”” The two little
batteries were the ¢« Wasp '’ and ¢¢ Telegraph,’’ at heights of 130
feet, and 100 feet, cach only having five medium guns bearing
on the ships.

Commander Mahan, U. S. N., remarks when commentingt on
the attack of the river flotilla, on the Confederate position at
Grand Gulf, on 29th April, 1863: ¢¢The limitation of the power

* Ships versus Forts; Jackson. R.E. Occasional Papers, 1889.
t+ The Navy in the Civil War, 3 vols. Soley, Amien, Mahan.
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of the vessels was very clearly shown here, as at Fort Donelson;
the advantage given by commanding height could not be over-
come. On a level, as at Fort Henry, or with slight advantage of
command against them, as at Arkansas Post, the chances were,
that they would, at close quarters, win by disabling or silencing
the guns; but when it came to a question of elevation, the guns
on shore were too much sheltered.”’ '

The same lesson was again repeated at Lissa.*

Colonel Clarke has well shown the difficulty of the task of the
seaman-gunner.t ¢¢Thus with the service 10-inch R.M.L. gun,
using the 70 1b. charge, a ship must be at 1750 yards distance to
obtain a horizontal trajectory at the crest of a battery 300 feet
high, while to obtain an angle of descent of '6 degrees she must
-move to 3350 yards. If the crest of the battery is 100 feet high
the corresponding ranges a