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A Reply to General Hagood

OK

Spotting for the Coast Artillery

By Colonel H. J. Hatch, C. A. C.

G EXERAL JOHXSON HAGOOD'S article on Spotting forCoast
Artillery, which appeared in the February issue ofTHE
COASTARTILLERYJOURKAL,is deserving of the careful

consideration of every Coast Artilleryman. He has sounded a

timely note of warning against the post .war tendency to
exaggerate

the importance of spotting in the regulation of ure against
moving

targets. The war experience of the Coast Artiller:v was in
land

operations exclusively and, quite properly, the methods
employed

approximated those in use by the Field Artillery services of
our

own and other armies, with such modifications as the
employment

of heavier calibers and difference in targets naturally
dictated.

The great majority of our present Coast Artillery officers

belowfield grade received their initial, and in some cases their
onl."

artillery instruction, through the solution of field artillery
problems.

Itis but natural that they, as well as some of the more
impres-

sionable and less analytical of our older officers,in an honest
attempt

to profit by-the lessons of the 'Yorld 'Yar, should attempt to
apply

fieldartillery methods not only to conditions to which they
properly

are applicable but likewise to conditions to which they are
not.[171]
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'Ve are prone to go to extremes. There was a period before

the"war during which we were required to depend for accuracy
of

fire entirely on preparation of fire made prior to the opening
shotsat the target itself. This preparation resulted in the
determina-

tion of a ballistic correction based on meteorological
conditions

and on an assumed muzzle velocity; the latter being based on
the

observed deviation of a group of bial shots fired at a fixed
point at a

known range. Further changes in the applied correction, except
as

the ballistic correction was affected by the changing position
of the

target and varying meteorological conditions, were absolutely
pro-

hibited. This doctrine has been ridiculed as the extreme of
ab-

surdity since the war by those who, like Captain, A of
General

Hagood's article, place their dependence for regulation of fire
on

elaborate preparations for terrestrial or aerial observation, or
both.

'Vi thin a few years the pendulum of Coast Artillery
doctrine

has swung from the extreme of prohibited C?orrections based
on

obs~rvation of fire to the extreme of dependence on
observations,

the latter being regarded, not simply as desirable when
practicablefor verification or adjustment of the original ballistic
correction,

but as a positive necessity for effective fire.

"Thile General Hagood in his excellent article has pointed
out

some of the fallacies of dependence on spotting, it has not
been

demonstrated that arrangements to provide continuous and
precise

information concerning the fall of our shots are without value
when

observation is practicable, as is conceivable it may be, under
certain

conditions.

You may not be willing to follow the General to the prewar

extreme, but neither can you dismiss his contention that
generally

better target practice has resulted without spotting
corrections

than with them, for the records back him up. Itis possible
that

there is a sounder doctrine than either extreme, but as between
the

two, that is, entire dependence on spotting or on a proper
prepara-

tion of :firewithout equipment for subsequent corrections, the
writeris inclined to favor the latter.

In placing entire dependence on the original ballistic
correction,

as we did in prewar days, it was admitted that inaccuracies
in

meteorological and velocity determinations occurred, but
experience

indicated that better :firing resulted from accepting these
errors

than by disregarding the evidence of the carefully determined
bal-

listic correction and basing corrections entirely on the
evidence of

the obsen-ed de"viations of a few shots fired rapidly at a
moving

target. It should be noted that meteorological measurements
are

more reliable now than before the war.
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'With the best equipment for observing fire, the deviation
of

impacts from the range expected from the laying of the gun
cannot

be determined during continuous fire at a moving target 1rith
thesame accuracy as in deliberate fire at a fixed target with
uniform

laying.

In the former case deviations from the target must be
corrected

for the difference between the ranges of the setforward point
and

target, since this may be considerable due to deviation of the
target

from a straight course. Spotting methods which contemplate
plot-

ting splashes for comparison of ranges of splashes and
seHorward

points, require elaborate equipment and unnecessary personnel,
with

greater probability of error than when the target is the origin
for

the determination of deviations of splashes and correction is
made

for deviation of the target from seHorward point. Even when

accurately determined, deviations determined at one Tange aTe
not

applicable as flat corrections at a diffeTent range. For the
rapidly

moying taTgets to be expected in action, the diffeTencein yaTds
be-

tween the deviation OT deviations on which a flat correction is
based

and the deviation which would have occurred had the same shot
been

fired at the Tange at which the correction is to be applied, may
be

as great as thirty or forty percent, conditions other than
range

being identical.

Errol's of obsexvation and the probable Tange error of the
shot,

(that is, deviation of the range of the paTticulaT shot from
the

range of the center of impact of a group of shots, if fiTed with
the

~amelaying), inCl'ease the erTOTin a correction based on a
singleObseryeddeviation. Successive shots even at fixed targets may
be

expected to diffeT in xange by mOTethan 1.4 probable errol'S,
fifty

percent of the time.

In taTget pTactice for heavy guns the number of shots
allowed

generally is insufficint to warTant a change in the corTection
even

assuming that the deviations of all of the splashes are
observed

accurately. In action, smoke screens, movements of enemy
-Vessels,

smoke from enemy fire, and frequency of splashes, may
preventpositive observations at all ranges iTom teTTestrial
stations, and

radio communication with observing planes (gmnting that such

planes might be available) pTobably will be unreliable or
imprac-ticable.

",Vhen instrumental observation is possible such that con-

tinuous and accurate information of the fall of shots is
available,

it is conceivable that the time would come when the observed
de-

viations would furnish evidence of sufficient reliability to
warrant

an adjustment of, or change in, the ballistic correction. This
con-
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dition occurs frequently in mortar target practice, in which
the

ammunition allowance usually is larger than for guns.
However,

the original ballistic correction determined during preparation
of

fire, immediately before the opening shots at the target, should
not

be changed on insufficient evidence. Evidence which would
warrant

adjustment of the ballistic correction should consist of the
reliable

observations of a sufficient number of shots to convince the
battery

commander that his centers of impact are continuously short of
or

beyond his setforward ranges. The ordinary major caliber gun

target practice allowance does not provide enough shots to
warrantsuch a conclusion, if the preparation of fire be conducted
properly.

If meteorological data be determined carefully and the estimate
of

the muzzle yelority correction based on three or more
accurately

observed shots fired at the approximate range and azimuth at
which

fire will be opened on the target and not more than two or
three

minutes prior thereto, changes in the determined correction
should

be extremely conservative. If the conditions of the
preparation

of nre are less satisfactory, greater weight may be given
properly

to spotted deviations from the moving target, when corrected
for

inaccuracies in locating the setforward point.

Itis doubtful if, during an engagement with hostile war
vessels,

the duration of the nre of any battery under conditions
permitting

reliable observation of nre, would be sufficient to warrant any
change

in the ballistic correction, except such changes as would be due
to

changing meteorological conditions and changes in azimuth or
rangeof the target. The possibility still exists, however, that
satisfactory

preparation of nre may be impracticable, or that an
engagement

would last long enough and that sufficient reliable observation
of

deviations could be made to warrant corrections. These should
not

interfere with the rate of fire. Except for a two or three
minute

cessation of fire between trial fire and battery nre there
should be

no delay nor interruption of continuous nr~ for the purpose
of

utilizing the results of observation of deviations.

The deviation in range of a shot from that expected from the

laying of the piece may be due to so called armament errors, to
per-

sonnel errors, to inaccuracies in the determination of the
elements

of the applied ballistic correction or to a combination of
these

errors and inaccuracies. The first two mentioned causes are
aC-

cidental errors which cannot be compensated by corrections.
If

these are large, the observed deviation of one or two shots is
oflittle value as evidence of the deviation to be expected of the
center

of impact of shots remaining to be fired, and consequently of
the

proper correction to apply.
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The smaller these errors the fewer the number of shots
necessary

to determine the proper correction from observation of fhe.
Both

inaccuracies of observation and accidental errors are likely to
be

less in registration fire than in rapid fire at a moving
target.

"Whether due to inaccurately detel'mined atmospheric condi-

tions or muzzle velocity, or both, deviations increase with
increasing

ranges and decrease with decreasing ranges. A correction based
on

observed deviations, therefore, should be applied in the form
of

an adjustment of the ballistic correction, and to that element
of

the ballistic correction most likely to be in error. A correct
as-

sumption as to the cause of the deviation is not important so
long

as the correction is applied so that its rate of variation 'Will
be such

as to obviate the necessity for continnous change in the
cvrrection

due to changing range. This will be accomplished for
considerable

changes in range if the correction be applied on th~ range
correc-

tion board, either to the retardation curves or to the velocity
curves.

Preferably the adjustment should be applied to the assumed
m'lzzle

velocit~Tsince facilities for measuring muzzle velocities are
notavailable in the field or at posts. The improved
meteorological

equipment now furnished to Coast Defense commands permits
more

reliable determination of "atmospheric conditions than are
the

estimates of the changes which have occurred in the powder
during

storage under local conditions since the charge to give
normal

velocity was established at the Proving Ground.

Retests of powder frequently show material changes in the

velocity to be expected under different conditions of storage
anddensity of loading. Changes in velocity which are not
unusual

cause greater changes in range at elevations common to direct
fire

guns than normally may be expected from differences in
atmos-

pheric conditions. For example, range tables for the 12-inch
and

14-inch guns give the change in range at 10,000 yards for a
dif-

ference of 10 f.s., as approximately the same as the change in
range

due to a 50-mile wind or 5 per cent change in density of the
atmos-

phere. A correction of 100 yards or more at 10,000 yards
could

not be applied to wind curves for the 14-inch gun, (1660 lb.
pro-

jectile, 2250 f.s.), since the maximum wind velocity provided
for is

50 m.p.h., the range effect of which is onl:v90 yards. For high
angle

fire the atmospheric effect is relatively much greater.

If a range correction board (Pratt Range Board) be not

available, the correction based on the mean deviation of the
U'ial

shots may be applied as a percentage correction and treated as
aballistic correction, since the ballistic correction as a rule
varies

approximately as the range yaries. Flat corrections in range
never
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should be applied as an addition to the ballistic correction,
but

should be incorporated either in the ballistic correction as an
ad-

justment of the assumed muzzle velocity or, applied as a
per-centage correction, so that the net correction will vary
auto-

matically with the range.

It is to meet the condition of a prolonged engagement during

which observation of fire is practicable, that the cost and
labor

of the installation of spotting equipment and the training of
a

spotting section is ,varranted. It should be noted also that
the

spotting section can be used to observe trial fire leaving the
plottingsection free to track the target, at which it may be
desired to open

fire quickly.

To insure efficient operation of the spotting system at such

times as observation may be possible in action, training in
Jeter-

mining deviations during target practice is necessary, but it
will

be an unusual condition that will warrant corrections based on
such

observations during ordinary heavy gun practice, or that will
jus-

tify the application of such corrections frequently in
action.The only "problem" to be solved in target practice is to
deliver

the maximum number of hits within a given time. Attempts to

embellish the instructions for target practice to make the
practice

appear as a tactical problem are frills-probably harmless
ones.

The benefit to be derived from target practice is in the
training of

a battery to deliver accurate and rapid fire at a designated
moving

target .. With efficient batteries, higher commanders will have
satis-

factory tools for solving tactical coast defense problems.
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ElJITOR'S NOTE: The following Imper concerning the volume and
effect ofartillery fire in modern warfare, and the types of cannoW,
developed during the'war, was recently delivered as a lecture to
the officers of the Advanced GOUl'se,Coast Artillei'y School.

ARTILLERY has no independent role on the battlefield. It isthere
to deliver defensIve or counter battery fires, to preparefor the
infantry attack and to accompany and cover the attack.

The Field Service Regulations states "Victory is won only by
the

combinedemployment of all arms in battle .. : The full
utili-

zation of mechanical devices for military ends prevents useless
sacri-

ficesand conserves man power."

It is believed that full utilization of these mechanical
devicescan be made only by those who have an accurate conception of
the

powers and limitations of them. All of you have heard
anecdotes

about absurd calls made on artillery by staff officers and
troop

commanders. But it isn't only they who are poorly informed.
There

are many illustrations of bad judgment on the part of
artillerymen.

The importance of artillery in modern battle is illustrated

forcibly by consideration of the quantity produced on both
sides

between 1914 and 1918. France in 1914 had on hand

3840 75's with 1300 rounds of ammunition per

piece and a program for daily manufacture

of 13,600 rounds, and

308 pieces of heavy artillery.

At the end of the war' she had

4968 75's with daily ammunition production of

200,000 rounds and

5128 heavy cannon.

Germany had on hand in 1914

5400 pieces of "field artillery,"

2020 pieces of "heavy artillery."

while at the armistice she had

11,948 pieces of "field artillery" and

7850 pieces of "heavy."[177]
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The following figures as to the expenditure of ammunition in

various battles will still further accentuate this growing
importance:

1863 Chickamagua 2 days duration rnion Army

1863 Gettysburg 3 days duration rnion Army

1870 St. Privat 1 days duration German Army

1904 Xan Shan 1 days duration Japanese Army

1904 Liao Yang 9 days duration Russian Army

1904 Shan Ho 9 days duration Russian Army

191.5 Neuve Chappele 3 days duration British Army

1916 SOl1une 7 ' days d~ration British Anny1917 .:\lessincsRidge
7 days duration British Army

1918 St . .:\1ihiel 4 days duration r. S. Army

7320 rds.

32781 rds.

39000 rds.

34047 rds.

134400 rds.

274360 rds.

197000 rds.

4000000 rds.2753000 rds.

1093217 rds.

\Yith such masses of artillery and such volume of ammunition

expenditures the artilleryman must inform himself in order that
he

may at all times be able clearly to demonstrate to the less well
in-

formed any wasteful or improper employment of his cannon. In

other words he must know both the powers and limitations of
hisweapon.

To complete the picture I will give you two more sets of

figures, the percentage of casualties due to artillery fire in
various

wars and the ratio of casualties to ammunition expenditures:

lVar Xation Pet'cent. of Casualties

due to Artille1'y Fire

Crimean French 45 %1~ F~~ U%1870 German 9%

1914 German 75%

Yerdun 1917 German 77.2%

Picardy 1918 German 511h%1918 German (3,4,6, 10th Armies)
68%

Russo Japanese Japanese 8 Z %

Russo Japanese Russian 14%1YorId \Yar American 80%*

Figures concerning German Artillery ammunition fired on the

front occupied by three French Armies during five months of
1917,

at a time when German artillery was at its maximum
efficiency,

show that a total of 3,609,000 shells were fired by the
Germans.

13,265 French are reported to have been killed and 55,412
wounded

by artillery fire during this period. This gives a ratio of
onecasualty for every 54 shells and one death to every 271 shells.
As-

*Includes 90% of all gas casualties. 27.3% of American
casualties werefrom gas.
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suming an average of 22 lbs. per shell this would give one
killed and

fivewounded men for each three-ton truck load of ammunition.

:\laking some very broad assumptions some statistician has
esti-mated that on all American fronts in 1917, the ratio of
American

casualties to German shells was one to fourteen.

The section of Artillery Xotes included in your reading
gives

data accepted as to the destructive effect of various calibers
and

types of artillery.

These and the data above as to casualties are not matters to

make us over proud. They show plenty of room for improvement

for both the ordnance and artillery but they are figures we
mustaccept until we can prove we can better them. And we must
admit

them to the other branches . .And they particularly emphasize
the

fact that in the general case destructive fires do not justify
them-

,elves and that the most efficient employment of artillery both
with

and without gas is neutralization during critical periods. Fire
for

destruction except in very special cases is an unwarranted
extrava-

gance.

Standard artillery equipment on hand or in reserve.

113

5573

200

1500

200

3009

100

2090

516

45

320

Type

2.95" 1Iountain Guns

75-mm. (3854 French type)

105-mm. Haws.

--t.7-mm. guns

60-pdrs.

155-mm. Haws.

6" guns, 11k. XIX

155-mm. guns (G.P.F.)

8" Haws.

9.2" Haws.

-240-mm. Haws.

Ina lecture to be delivered later, you will be told of the
develop-

ments made in ordnance material since the war. (EDITOR'S
NOTE:This lecture was recently delivered by :11ajor.T. B. Rose,
Ord. Dept.,

and "ill be published in a later issue of the .TOLRXAL.) But
with the

above guns and ho"itzers on hand it is ob.'::iousthat any war
within

~ quite extended period of time would be fought with them and
only

IIIcase of a serious prolonged war would any adequate production
of

new material be entered into. For this reason we will give a
brief

description of the more important of the above types.

Of the existing material the most important from the stand-

point of tactics of the combined arms is the 75-mm. gun. As
laid
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down by the Caliber Board the ideal supplementary weapon is
a

howitzer of about 105-mm. caliber. 'Ve have but 200 of
these.

Too few.to be given serious consideration. The 155-mm.
howitzerused during the war is heavy and its ammunition cumbersome.
As

a consequence .our present divisional artillery has organically
no

howitzers but in all service schools it is generally assumed
that for

a division acting alone the 155-mm. howitzer will be attached.
The

cases in which divisions within a corps will or will not have
howitzers

attached will be covered in your course at Leavenworth.

'Ve have on hand about 1700 British and American type 75'sbut
for purposes of our study here their differences from the
French

type are of no vital importance; we base our work on the
French.

This gun is 34.5 calibers in length and is designed to
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'Vhile the following quotation sounds like the rhapsody of
an

enthusiast it is an accurate description, for the gun is, ,from
an

ordnance engineering standpoint, the finest Pl:oduct of the
war."The 155-mm. G.P.F. gun has an extreme range of almost

exactly 10 miles (16 km.) and a traversing arc of 60 degrees
(1/6

of a circle). These are extraordinary characteristics. By
virtue

of them a single grouping has in one day supported the infantry
on

the fronts of three army corps. On the other hand, three
group-

ings widely separated in three corps areas have cooperated to
fire

at one time in front of the infantry of the center corps.

The gun fires a powerful shell with fuses appropriate to
various

conditions and produces very severe effects.

The gun is made for long range work. It is accurate for

ranges up to about 12 km. but has considerable and
increasing

dispersion in range as the latter increases. It is very accurate
in

direction. So far as its shooting qualities go it is very
suitable

for counter-battery up to about 12 km. Beyond this it is the

appropriate gun for harassing, interdiction, prohibitive fire,
fordestruction of large targets like towns, camps, etc., and for
en-

filading railroads, trenches, ravines, etc. It is not suitable
for

destruction of dug-outs or trench systems.

l'nfortunately, the gun's life is only about 3000 rounds and
it

cannot be fired rapidly without decreasing this life. The
maximum

rate of fire permitted is one round in I1/~ minutes. Besides, it
is

expensive and the facilities for replacement and retubing are
notsufficient. The normal rate of fire is one round in 3 minutes.
There

are several other guns and howitzers suitable for
counter-battery

at ranges less than 12 km.

In order to save its life and devote it to its best purposes
(for

which no other gun is at hand) the 155-mm. G.P.F. has since
25September been kept at the disposal of the 1st Army. But not

without exception, for a whole brigade of 72 guns was turned
over

to an army corps for one operation, and much counter-battery
hasbeen undertaken at the request of various corps from time to
time.

The gun has other limitations. Its track is vcr}' wide--S
feet.

It is very mobile, considering its qualities, but it is slow.
Its am-

munition is heay}' and the supply is difficult. Ittakes several
hours

to emplace and some time to prepare for travelling. It often
stirs

a foolish impatience and resentment among military police,
traffic

regulators and staffs very unworthy of them. The gun has
been

and will continue to be a saviour of doughboy lives and I can
youch

for it that those who command and serve it are devoted to the
sup-
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port of the infantry as their first duty. Prisoners' testimony
is

plentiful as to the gI:eat effect of artillery in their back
areas. The

IM-mm. G.P.F. is the gun that they testify for in the main."A
good many examples could be quoted from the Army Ar-

tillery diary to show failures to use this powerful weapon.
For

example, fire of Army Artillery south of parallel 288 was
stopped

either September 27 or 28. Yet this parallel was not reached
until

26 October and the jumping off line of 1 November was
approxi-

mately on it. On a certain part of the front fire was stopped
south

of parallel 301 on 2 November but no infantry came near that
line

even on 3 November. There seems to be either an
over-confidence

as to advances to be made not borne out by experience or an
un-

warranted fear that losses will be suffered from friendly
artillery

fire. The latter is often claimed by inexperienced troops,
rarely

proven and often shown to have been utterly impossible. When
it

does happen it is not because the advance runs into it but
usually

through defective ammunition. If shell bursts are in front of
the

infantry the latter will not run into them. Iflarge areas are to
be

taken it is ordinarily not worth while to keep artillery fire
out of

them for fear of injuring a few lost, small patrols.

In the attack of 1 November one corps asked for preparatory

fire by 155-mm. G.P.F.'s on objectives about a kilometer in
front

of its line. The fire was delivered accurately and very
effectively

by a distant Army Artillery Grouping. Moreover, fire from
G.P.

F.'s preceded this corps' attack during a whole day, not as
a

barrage, but according to a pre-determined program. See"
theBoche communique as to the character of the artillery fire and
as

to the result-a piercing of the Hun artillery position. It is
not

thought for a moment that the 155-mm. G.P.F. should be
credited

with more than its fair part in the accomplishment. Divisional
and

corps artillery certainly did their's also.

The Army Artillery P. C. is always open. The Army Ar-

tillery Grouping Commanders maintain liaison with Group
Chiefs

of Artillery. They are ordered to cooperate freely,
undertakingany mission that they can accomplish without
interference with a

mission assigned by higher authority. They are even
authorized

to set aside an assigned mission of their own responsibility. If
they

cannot do what is asked they may refer the matter up to
another

grouping. They are willing and anxious to do these things.
They

know their business, the powers and limitations of their guns.
They

attempt through officers and runners to keep in touch with
the

situation in divisions. At least one such Army Artillery
"liaison

officer \\"ent "over the top" with the infantry on 1
Xovember.


	
7/31/2019 Coast Artillery Journal - Mar 1924

15/86

ARTILLERY FIRE 183

The field of application of long range guns is broad and
deep.

Their dispositions are the same. Liaison, either metallic or
per-

sonal, is therefore difficult, especially latera11y. The
telephone

usually works from front to rear and rear to front. For
fugitive

targets the army artillery cannot usually be depended upon
unless

fireis called for by aerial observers. Psually, however, timely
fire

can be brought upon stationary targets, such as
concentrations,

works, sensitive points, etc., by use of the telephone. Fire in
close

support of an advance cannot be made safe except by
prearranged

schedule, easy to draw up but sometime8 requiring several
hours

work.The Army Artillery cannot force its amicable intentions
upon

any corps but it offers its services, describes above its powers
and

limitations and bespeaks the good will of G-l's and the
Military

Police in order that its powerful assistance may be devoted to
the

support of the infantry.

The 8" ho.w-itzerfire8 a 200-lb. projectile with an m.v. of
1525

f.s. to a range of 12,000 yards. In the firing position it
weighs

19,1001bs. There are three types of carriage on hand and a
total

of this caliber of 516 pieces. Its range is short for its
caliber and

it is very unwieldy. "\Vhileit will be necessary to employ it in
case

of a serious war, there are none now manned by any troops.
It,

the 9.2" and the 240-mm. howitzer have been placed in reserve
to-

gether with the less e:l1ectivesmaller calibers, the 60-pounders
and

the 6" guns. For any data on these you are referred to
Ordnance

Handbooks. They do not enter into your work here or at
IJeaven-

worth.

Considering the ammunition to be provided for these various

types, wehave:

For the 75-mm. gun

For the 15.5-mm.How.

For the 155-mm. gun

H. E.Shell

Shrapnel

Smoke.

H. E. Shell

Gas

Smoke.

H. E. ShelL

For all shell (H. E. or smoke) the super-quick fuze IS pro-

vided in addition to those firing short delay.

For shrapnel a combination fuze is required.
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These projectiles with appropria te fuzes maybe classified
as:

(1) Those for use against personnel.

_(2) Those for use against materiel.

(3) Special shell. (Stal" and smoke are examples of spe-

cial shells).

Against personnel we may use H. E. Shell with instantaneous

or super-quick fuzes, gas shell or shrapnel.

Against materiel wp generally employ H. E. Shell with the

short delay fuze. In some cases against inflammable
materials,

shrapnel or smoke shell may be used Ior incendiary effect.

There are limitations to the use of all these except the H.
E.

Shell. To be effective, shrapnel must be burst in the air and
the fire

must be observed. It cannot, therefore, be satisfactorily used
at

night or in fog, rain or Rnow or at ranges beyond the limit of
ob

servation.

For gas shell, winds must be favorable and the area shelled

with an:," gas having appreciable persiRtence cannot be
immediatelyoccupied.

Smoke shell can be used under nearly all conditions but high

wind makes it wry expensive and difficult to maintain ami it is
in

general superfluous under conditions of vcr.," low
visability.

As to the relative merits of shell and shrapnel, the future
of

the latter i~
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training and firing, as well as considerations of production
and

general utility, point to the abandonm'nt of the shrapnel,
which

must justify itself in its greater effectiveness at least under
certainconditions. The effectiveness of the shrapnel is none too
firmly

established, and it is possible that future investigations will
result

in its complete elimination. Itis a fact that, whereas the
light

artillery carried habitually before the war about 25% shell
and

75% shrapnel, the future proportions will be at least an
equality of

shell and shrapnel, with more probably a considerably
predominat-

ing proportion of shell. Another factor to be considered is the
fact

that the neutralizing effect of shrapnel has been replaced
largely bythe special shells, gas and smoke.

To quote from general Summerall's remaTks. during his con-

ference with the Caliber Board:

"The French did not use shrapnel to any great extent with

the 75 because they could not make satisfactory shrapnel.
The

Germans had developed a mechanical time fuze which they used
at

the beginning of the waT but apparently that gave out.
During

the last three months of the war, the Boche used more shTapnel
onus than thTough all the Test of the waT, and the results they
secuTed

were heavy. They did not use it well, but its effect on us was
very

deadly for all that. VVeused it to a greater extent during the
last

part of the 'Val'. Towards the last we had one battery
always

using shrapnel."

The great disadvantage of shTapnel is that fire by it must
be

adjusted. This cannot be done at night, during bad weather.
To

properly adjust with shrapnel requires a better trained
personnel

which in time of war is a most difficult problem. The efficiency
of

well directed shrapnel against personnel in the open is far
superior

to shell.Ithas been estimated as being from 5 to 7 times as
effective.

The following table gives the proportion of H. E. Shell,
shrap-nel and smoke shell carrj",d by the 75-mm. gun batteries and
the

155-mm. Howitzer:

75-mm.

155-mm. How.

(H. E. Shell50-75%

.'Shrapnel 15-40%

(Smoke 10%

(H. E. Shell 90%

(Smoke 10%
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Special Shells.-The recent Disarmament Conference left the

status of the use of gas in warfare uncertain. The discussion
today

and the consideration given the use of gas by artillery during
the

rest of this course is, of course, only applicable in case gas
shells

are retained. Itis being taught at Leavenworth now, that they
are

only furnished to divisional types in special situations. At
Edge-

wood Arsmal there are on hand two million gas shells for the
75

ready to fill and several hundred thousand already filled with
mus-

tard gas. There are also on hand seven hundred thousand gas

shells for the 155-mm. ready to fill. The present plans call for
thecomplete assembly of gas shells at Edgewood Arsenal. Large
quan-

tities of mustard gas are on hand, as well as two years' supply
of

the world's production of phosphorus. During the war special

shell "bodies for gas shells and other form of chemical shell
were

in general not used. Bodies designed for a high explosive
filler

commonly were used. There was considerable difficulty during
the

war in designing a satisfactory container for the bursting
charge

used in chemical shell. This bursting charge is contained in
what

is commonly called a booster or gaine. It :fitsinto an adapter
which

screws into the nose and to date considerable difficulty has
been

experienced in making the various joints gas tight. This leads
in

some cases to the gas leaking into the high explosive charge
and

causes duds. Italso leads to leaky gas shells. Such leaky
shells

must be destroyed whenever discovered at dumps or in rear
areas.

At the front, of course, they can be fired. This difficulty will
un-doubtedly be solved in the future. In filling gas shells a
void

amounting to from six to fourteen percent of the total gas
capacity

of the shell must be left to take care of the expansion of the
filler

when heated by the discharge. In your course on the Tactics
and

Technique of Other Arms you will consider the Chemical
Warfare

Service as such and the use of gas from a command standpoint.
To-

day we merely wish to cover such phases of the use of gas shells
as

should be known as a basis for the technical consideration we
willgive it during the rest of this course.

Classification of Gas Shells.-Gasses used as fillers in
American

shell may be classified as follows:

Lethal (deadly)

Yesicant (burning the skin)

Irritant (affecting the nose, throat, and lungs,.

but not deadly)

Lachrymatory (tear gas)
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Some gasses may combine two or more of these properties. A

more usual classification is based upon the Tapidity of
evaporation

and from the artilleryman's point of view this is the normal
clas-sification. Itdivides gasses into:

Non-persistent

Semi-persistent, and

Persistent.

I am not going to attempt a complete description of types of

gasses now on hand nor of the markings on gas shell, and so
forth.

In practical operations gas manuals will undoubtedly be
published

similar to those we had in France which will give all data
concerning

the nature of these gasses, the marking of the shell and also
very

elaborate data as to the amount of gas it is necessary to
deliver on

any particular area to secure a particular effect. ,\Vith the
use of

these tables, it becomes a purely mathematical calculation as to
the

number of rounds that should be fired upon an area and the
rates

of fire that should be used when complying with any orders for
theuse of gas.

In brief the characteristics of the three classifications
men-

tioned are as follows:

(a) Non-persistent.--The non-persistent gasses volatilize
with-

out any special agency when the shell bursts, necessitating only
a

small bursting charge. A high initial concentration of the
gas

cloud is desired. This cloud can then drift downward and
envelope

the objective. Secondly, complete vaporization at the instant
of

burst is desired, but if the bursting charge is too strong, the
liquid

contents may scatter unduly and also in an upward direction,
which

is undesirable. Non-persistent gasses boil at 200

C.

(b) Semi-persistent.-The semi-persistent gasses boil from
200

to 200C. In consequence, a heavier bursting charge is required
for

them than for non-persistent gasses, in order that the
explosion

may atomize the shell's contents. The bursting charge must not
beso strong as to unduly disturb the cloud formed or to cause a
dis-

association of the gas through excessive heat.

(c) Persistent.-With mustard gas the formation of an im-

mediate cloud is not desired. With such shells the bursting
charge

should he such as to throw a coarse spray over a maximum area.
A

considerahle hursting charge is necessary but its order of
detona-

tion should he lower than that for the two preceding classes.
Per-

sistent gasses hail at a temperature above 2000

C. and if complete

vaporization is desired it is secured by an especially large
hursting

charge. The increased heat and pressure produce the effect
desired.
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A mustard gas shell with a very large bursting charge is very
much

.more deadly at the time of bursting but its persistency is also
much

less. Such a shell has recently been developed.

Amount and Kind of Gas Shezz.Fillers Fm' Different
Calibers.-

The amounts and kinds of shell fillers used for the various
calibers,

of course, vary. 'Ve would expect to see the non-persistent
types of

gas used principally in the large calibers, because of the
greater vol-

ume of gas delivered in a single burst. 'Vith such gasses the
concen-

trations must be quickly built up. Inasmuch as the 155-mm.
gun

and howitzer are the most numerous of the various types of
medium

calibers in our arm.v, they ma.v fire the bulk of the
non-persistentgasses. 'Vith persistent gasses the concentration
does not have to

be so quickly built up. ~foreover, each 75-mm. shell can gas
25

squaJ'e yards effectively with mustard gas. It would
therefore

seem probable that the 75 will deliver a large part of sueh
gas

within the limits of their range. On the other hand, the
large

number of 75's wllich win presumably be present in any of
our

operations, will probably make it advisable to use them for
firing a

considerable amount of the other gasses. Also, in many cases,
it

will be desirable to use persistent gasses beyond the range of
the

75's, and the heavier calibers must thus often fire persistent
gasses.

It is therefore to be expected that all types of armament will
be

used for firing anyone type of gas, and that anyone type of
arma-

ment will be used to fire all types of gasses.

Fuzes for Gas Shells.-In firing gas shell, it is necessary to
use

a fuze which will burst the shell practically entirely above
theground. As we have seen before, this requires either that a
time

fuze or an instantaneous fuze be used or that ricochets be
obtained

when non-delay or short delay fuzes are to be used.

Handling Gas Shells.-In transporting and handling gas shell,

the only danger to be t..xpected is from l~aky shells. All
personnel

handling gas shell should carry masks. In handling leaky
shells,

special clothing, especially gloves should be worn if the shells
are

filled with a vesicant gas, All leaky shell must be fired at
once orbe destroyed.

Characteristics of Smoke SheZl.-Smoke shell are filled with

either white phosphorous C V V P) or titanium tetrachloride (F
M).

These two kinds of shell are used, respectively, for forming
smoke

screens and for the adjustment of gas shell fire, Either can
be

used for either purpose, but the W P shell is much superior
for

forming smoke screens and the F J\.1shell for ranging; in fact,
the

F 1\1shell is only about 40% as efficient as the "\VP shell for
screen-

ing purposes .. When using F 1 \.1 shell for ranging, preceding
a gas
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shoot, the necessary corrections must be made for the
difference

between shells when passing to fire for effect.

Use of Smoke ShelZs.-Smoke shell is used to form a smokescreen
to blind the enemy. These screens may be used against ob-

servation posts, machine gun emplacements or even against
the

troops themselves. Smoke shells are also used to define the
limits of

an attack or raid, to draw fire and to divert attention from
some

other operation, or to simulate gas attacks. Its use came more
and

more into favor during the 'Yorld lVar. Itwas used, on
occasion,

in the near edge of our own rolling barrage to mark it clearly
for

our own troops, and to screen our troops from the observation
of

the enemy. Such use is apparently somev.:hat debatable. It
re-

duces the number of guns firing shell and shrapnel and some
claim

that it furnished the enemy a definite point to aim 'on. The
British

artillery often put down smoke in a barrage just before it
began

to move forward in order to mark the line of the bitrrage and
as

a signal to the infantry that the movement of the barrage had
be-

gun. Smoke shell cannot be depended upon for much
screeningeffect when fired in wind of much over twenty miles per
hour. The

amounts of smoke shell required to fire screens under various
con-

ditions are given in detail in your Artillery ~ otes. The
figures

there given were taken from the latest data obtainable from
the

Chemical 1Yarfare Service and are believed to be as nead y
correct

as any aWlilable today.

A study of these figures will show you that it is only under

fairly favorable conditions that one can hope to effect much
screen-

ing. On the other hand, favorable conditions, dull light, damp
at-

rnofiphere, small wind, and so forth, are liable to be met with
very

frequently. The remarks concerning fuzes for gas shell are
equally

applicable to smoke shell. Smoke shell are normallv carried bv
alldivision types ...

Technical and Tactical Employment of Special Shell.-As we

have stated above, the technical employment of special shell
will becontrolled by orders from div'ision, corps and army
commanders

and not by the orders of artillery commanders. The following
dis-

cussion of the tactics and use of special shell is taken from a
paper

hy _Lt. Col. M. E. Locke, F. A.:

"Destructive fire is intended to produce casualties. Lethal

gasses are employed and as they are of low persistency the
concen-

tration must be quickly built up. This is secured for any
given

Dumber of rounds by using as many guns as possible, firing
simul-

taneously with a high rate of fire. The usual length of time is
about
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two minutes, although under very favorable conditions, such as
dead

calm in thick woods or at night, fire may last for five minutes
as a

maXImum."Neutralizing fire is intended to paralyze or greatly
reduce

human activity by wearing down morale and causing the mask
to

be worn for long periods of time. For this purpose recourse
is

generally had to persistent gasses, preferably to mustard.
This

concentration does not have to be quickly built up. Fewer
guns

and a slower fire are admissible.

"For counter battery work a burst of lethal gas is often
given

followed by a slow neutralizing fire with persistent gas. If
this

latter fire has been kept up for three or four hours, it is well
to

'top off' with another burst of toxic. gas after the mask's
effective-

ness has been reduced by a long period of use.

"Harassing fire is usually effected with tear gas, which
makes

long continual wearing of the mask obligatory to escape its
annoy-

ing effects. Interdiction fire with gas in substance means
simply to

fill a hostile area so full of mustard that the enemy cannot
staythere. An example of this was the town of Armentieres in the
at-

tack of March 21, 1918, by the Germans. There are also a
great

many strategems that c.anbe practiced. Among them may be
men-

tioned the mixing of lethal gas with a blinding smoke cloud,
mix-

ing gas with high explosive, the firing of a nauseating or
cough-

ing gas, causing the removal of the mask and following it with
a

burst of lethl.!-lgas, firing gas at night where men may be
restingwith masks off and possibly not near at hand, the mixing of
a small

amount of gas in our own rolling barrage, not enough to do
real

harm but enough to scare the enemy into putting on his mask.
About

one gun per battery (25%) can be so used. With a four-mile
per

hour wind our troops can follow this bar:;:-agein one minute
and

without their masks. However, to sacrifice 25% of the guns
in

barrage for this artifice is open to debate. This by no means
ex-

hausts the list of devices to fire gas with increased damage to
the

enemy.

"In the offensive, gas may be used for the attack, during
the

attack, during lulls in the action and while consolidating a
captured

position. As previously stated, the offensive usually demands
the

use of non-persistent gasses in areas over which our troops can
be

expected to advance within a short time. It is necessary in
an

offensive to calculate a safe interval as to time before the
attackingtroops arrive at successive stages of their advance when
using semi-

persistent gas. This calculation must be made both for the
pre-

liminary bombardment and for the attack. For support during
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consolidation use either semi-persistent or persistent gasses.
Choice

as between the two involves an estimate as to the probable
time

elapsing before another advance. If it is probable that no
furtheradvance will be made for a number of days, use persistent
gas,

especially if dangerous counter attacks must be warded off.

"In defense or in retreat the use of persistent gas is the
rule,

mustard preferred. The area vacated must be made untenable

as possible for the enemy and for the maximum length of
time,

Mustard surpasses all other gasses for this purpose. This does
not

mean that gas is nece3sarily the best type of projectile to use.
The

dt'ecb; of mustard are not immediately apparent and the
hostileadvance may be so rapid that casualties must be inflicted in
the

shortest space of time and in the greatest numbers. In such
instan-

ces, we must come back to shrapnel and high explosive
she11,1'the

enemy wear masks. In any stabilized' condition, ~uch as
obtained

during thE' first three years of the \Vorld \Var, persistent gas
can

be freely used."

Itis the purpose of our military policy to create a force as
a

first line of defense consisting of the Regular Army and the

National Guard, ready to take the field immediately upon the
out-

hreak ~f war and protect our frontiers until the man-power of
the

nation can be mobilized in the Organized Reserves. At best,
the

former force would. be insufficient to do more than hold the
line

temporarily. On the other hand, without the protection of
this'

force, the Organized Reserves would themselves be helpless

against even a weak attack.--Annual Report of the Ohief of
Staff.

L
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contribution to controversial military literature, is both
interesting

and valuable. It is not, however, conelusive. Clearly it is not
a

thorough, coldly scientific historical inquiry into his chosen
subject.At this day we are among the mists of fiction or mythical
tradition

regarding the \VorId \Yar and its leading figures. No final,
incon-

trovertible estimate of the leaders in that war can yet be made.
The

sketch under consideration may, on the whole, seem fair, yet
the

scant quotation submitted does not warrant either a charge
of

injustice against Foch for his alleged comments on Ludendorff or
a

prejudiced investigation of his conduct.Itmay be agreed that
Foch had a magnetic personality, inspir-

ing F'renclullen to go forward, to do and to die. .Judging
Luden-

dorff by his photographs, his own writings, by intimate
friendly

descriptions of his personality, even by his decisions and
actions

in some circmstances, he was most austere and domineering-a

technician, a doctrinaire who fought war absolutely as an
art

and as a science without understanding. of the mass
psychology

(especially as that psychology changed and developed) of the
menunder him or of the people whom he served. A man of such

attributes could not 8uccessfully have commanded the allied
armies,

although he seems to have fun~tioned effectively during the
period

of iron discipline in the German Imperial Army.

As a writer and as a teacher of strategy, }
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Army Corps. Ludendorff is head Quartermaster of von
Bi.i1ow's

Second Army. Their accomplishments in the opening camp'l,ign

reflect on each the greatest credit. During the early
operati(lnsin I~orraine, Foch handled his Army Corps tactically in
an excellent

manner. Upon the withdrawal of the French Army, this corps

assisted greatly in covering the retreat. During the
preliminary

fighting up to the battle of Nancy of September 6th it
contributed

to holding back the Germans.

The withdrawal of the French Army in Lorraine, whether

voluntary or forced, was one of the first causes of the
breakdown

of the German plan that led to the Teutons' defeat on the
Marne.The,6-ermans virtually were drawn on and compelled to throw
their

centre of gravity to their left instead of to their right, as
they had

intended. Thus they permitted themselves, though superior in
num-

bel', to be pinned to the ground by lesser numbers of French.
The

French were able to move reinforcements to their fighting line
on

the Marne, whereas the Germans were unable to send assistance
to

their hard-pressed First, Second and Third Armies. Any
French

corps commander who took part in this affair with credit is
entitled

to high praise.

::\
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fighting that occurred on this. wing after Foch took command
pre-

sents many evidences of skill in tactical handling of troops and
dis-

position of reserves. From that time on there is apparently
nothinginwhich Foch took part that outshone the work of others.

At the time Marshal Foch was elevated to the position of
Gen-

eralissimo the floodgate of American troops had been opened.
Ger-

man reserves were almost exhausted, but before the full
Ameri-

can supply could arrive the Aisne-l\farne drive occurred. The
coun-

ter-attack against the base of the salient in the direction of
Soissons,

inwhich the First and Second American ~visions participated,
,"asskillfully carried out, and the point selected for the attack
is open

to no criticism. If the Germans were deliberately allowed to
ad-

vance until t.hey formed a long wedge with the apex on the
.Marne

~othat they could bc attacked later at the base of the salient,
it. was

a clever piece of strategy, but this is unbelievable hy any who
saw

the ill effects of the German advance upon French confidence
and

morale. However, if the point of attack was conceiyed after
the

German drive had stopped, it is hard to see an example of
strate-

gical genius. The failure of the Germans on the other flank of
the

salient, toward Rheims, was due to the skillful dispositions
of

General Gouraud made possible by his advance information of
the

exact hour of the coming attack, that is, by the absence of the
ele-

ment of surprise.

In the final operations subsequent to this Aisne-::\larne
drive,

the Allies had a supply of reserves so great as to make them

stronger than the Germans at any point. Xotwithstanding this

there appears to have been no attempt at strategic
manoeuvers.

There was to be an attack all along the line from the :Moselleto
the

coast; later to the Swiss frontier. One cannot say whether or
not

a Cannae, a Sedan, a Tannenberg, could have been brought
about

had it not been for the armistice. Itis somewhat doubtful
whether

Foch should be given creoit for placing the freshest army and
theone with the greatest elan at the most difficult point, that is,
near

the pivot. There was strong insistence by the Americans on
the

formation of their own army in an important area. Itwas an

American conception that its first great task should be the
flat-

tening of the St. ::\Iihiel salient and the capture from the
Germans

of necessary national resources, such as coal and iron. That
its

Use on the ::\leuse-Argonne front was no long foreseen and
ma-

tured plan is indicated by the two major changes that took place
in

the original objectives and dispositions for the St . .:\lihiel
cam-

paign, involving vital shifts of army artillery. At first our
furthest

line was to touch or to include ::\letz. The final decision was
that
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we were merely to set free the railways and canals for use as
rocade

lines. These changes now seem to have been made to conform to
thE:

subsequent operation, the object of which was a grasp on the
traf-:fiethroat of the Germans. Had it been in mind from the
beginning,

they would not have been necessary.

LrDEKDORFF'S BRILLIAXT ,"VAR RECORD

Let us turn to General Ludendorff. Ifwe judge solely by the

brilliancy of the operations in which he participated, there is
noquestion that he outshone Marshal Foch. In the Hindenburg-

Ludendorff partnership we do not know positiycly whether or
not

the master mind was Ludendorff; but anyone who studies the

various campaigns must gain a fixed impression that General
Lu

dendorff was no figure-head.

In the operations on the eastern front it must be borne in

mind that the Central Powers did not have that unity of
command

which writers have stated was responsible for their success.
There

was no more unity of command than there was on the allied
(west-

ern) front, but Ludendorff's dominating personality enabled
him

to impose his will upon the Austro-Hungarian Army and the
armies

of the other allies.

Tannenberg was unquestionably Ludendorff's own work, and

will stand as a classic equal to Cannae or Sedan. The great
German

drive in the Spring and Summer of 1915 will also be for
futuregenerations a perfect illustration of strategic penetration
on a

grand scale. These two campaigns Ludendorff conceived and
con-

ducted. They ended in decisive victories. At Tannenberg,
Sam-

sonov's Army of the Xareva ,vas destroyed. Subsequently the

Army of the Xiemen was driven from East Prussia, and then
the

::\lackensen advance on the Donajec practically forced the
Russians

out of all occupied territory. The elimination of the armies
ofRumania provides another example of proper strategic
conception

in connection with a mountain range and of the attack on
flank

and rear. The success of the Austro-German operation that
cul-

minated with the Italians back on the Piave marked yet
'lnother

brilliant piece of strategy.

\Yith these four phases of the. \YorId \Yar Ludendorff is
in-

timately connected. Xo other military commander has such a

record.

\Yith the withdrawal to the Hindenburg line in 1916 and with

the fiasco at Yerdun, I,udendorff had no appreciable concern,
nor
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can he be charged with any responsibility for the strategy of
the

Central Powers after the first Marne battle until after
Hinden-

burg became Chief of Staff.He was, however, responsible for the
famous offensive of March

21. That this drive failed to accomplish its entire object
cannot

be charged to the inferiority of its conception. Ludendorff
struck

exactly where Napoleon would have struck, at the junction
point

betweentwo allied armies.

The final Aisne-Marne offensive was the last desperate
attempt

that Germany made to conclude the war victoriously. These
two

campaigns, viewed in the retrospect, would better not have
takenplace, for all they did was to weaken Germany, to use up
reserves

that she could not spare, to force her to drop back on the
defensive

and to surrender the initiative to Foch.

They were the product of the initiative, decision and deter-

mination of Ludendorff. His was no unified command. Austro-

Hungarians, Turks and Bulgarians were bound to Germany by no

tie except that of self-interest. Only success would hold them
true,

and positive success was necessary. His would have been no
Fred-

erician defensive, backed by a solid nation with almost tribal
senti-

ment. Instead of support he could look only to the early
falling

away of each party-each on the best terms available from the

enemy. His cause was certain to meet defeat. Notwithstanding

all this, his operations were strategically well directed. He
gambled

as all great military leaders must. If he is to be condemned

it is hecause he did not consider or, considering, did not
estimatemate truly the numbers and efficiency of the United States
troops,

whose strength was swiftly growing.

Let us end hy admitting that both Marshal Foch and General

Ludendorff are great soldiers and by leaving to calmer minds at
a

time when facts are better established the analysis of their
attributes

and accomplishments. Which is the greater matters little if
the

student can determine the qualities of each worthy of
emulation,

the weaknesses of either which should be avoided.
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Calibrating the Guns of the 59th Artillery

By 1ST LIEUTENANT J. H. SMITH, C. A. C.

AUTHOR'S NOTE: The greater part of this article is an extract
from tkf

report submitted by the Commmuling Officer, 59th Artillery, Fort
JJims, P. I.

THE 59th Artillery, stationed at Fort Mills, Corregidor, P.
1.,has for its equipment, twenty-four 155-mm. guns. 'Vhile
every

gun in the regiment had at sometime previous to the
calibration

tiring been fired, there was no reliable data available on the
shooting

ability of all the guns with respect to each other. The
necessity

for the calibration fire being obvious, authority to expend
three

hundred and ninety rounds of ammunition for the purpose was

readily obtained. The firing took place April 10th, 1923.

The guns were emplaced on the east end of Corregidor Island

on a straight line about 1100 yards long, and at 50 yard
intervals.

Shelters were constructed as a safety precaution against
prema-

ture bursts -or accidents of similar nature.

The Regimental Orienteur officer computed the base lines and

coordinates for all observing stations, of which there were
five.

Itwas decided to use parallel fire, with all guns laid in the
direction

of the China Sea. A pyramidal target was anchored at a
rangebeyond ten thousand yards as a reference mark for the
observers.

Guns, were given tactical numbers, one to twenty-four from
the

right. A station for obtaining ballistic wind was established
in

the vicinity of the guns. Each gun was inspected by an
ordnance

machinist after being placed, and before firing. Field
communica-

tions were installed under the direct supervision of the
Commanding

Officer, Headquarters Battery.A major of the regiment ~was
detailed in charge of the firing

and another as executive. In addition, each was assigned a
lieu-

tenant as assistant, and an officer (lieutenant or captain) was
as-

signed to each of the observing stations.

The regiment was divided into two battalions; the 2nd Bat-

talion serving Guns Xos. 1 to 16, and the 1st Battalion, Guns
11

to 2..

Special forms for recording the data were prepared and used.

The form for use at each gun included the following: tactical
nuW

bel' of gun; serial number of gun; elevation; azimuth in mils;
povt-

del' pressure; seating of projectile; time of firing each shot.
The[198]
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form for use at the station of the officer in charge included
the

followi.ng:ballistic wind data:, barometer (each 15 minutes) ;
ther-

mometer(each 15 minutes) ; powder temperature (each 30 minutes)
;wet and dry bulb thermometer (each 30 minutes). The form in

use at each observing station included the following: azimuth
of

datum points; azimuth of each burst or splash; and time of fall
of

earh shot.

1()0fJ 0 lObO Uco .J /Io iO 'ff}()iC IN()

YI"tRDS FORT MILLS

lilrgBt ~70r ,

fi'efef}f7ce,,,

,,,,..I.I

r m . . 6FORT ORUI'f

FIG. 1

FORT IfU6Hc5

Lmeo f

G v n s

Shortly before firing commenced, all watches were
synchronized.

All guns were carefully laid for 10,000 yards with an
elevation

of 283 mils.

X0 corrections were applied before firing. (Decision was

reached that it would be best to fire all shots without
eorrections,carefully prepare all correction data, apply it to each
of the three

hundred and eighty four shots after first firing, and thus
obtain

results as if all the shots had been fired at the same
instant.)

The first shot was fired at 8 :50 a. m. April 10. Fire was
sus-

pended at 11 :54 a.m. and resumed at 1 :34 p.m. and completed
at

3:57 p.m. 384 shots were fired, (16 per gun).

A Firing Board, scale 100 yards to the inch, was constructed

with O. P's and guns in proper position. Five readings were
usedin plotting each shot. Table II shows range attained for
each

shot and corresponding correction. There were no erratic
shots,.
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and no shots lost. The readings recorded by Observers were
ex-

cellent, with not less than 4 intersections on same point.

As a result of firing, some changes were necessary in
assign-

ments of guns to batteries. New assignments:

Batteries Tactical Serial Number Probable Error, YardsNumber

A 9,22,23,24 156, 402,1030,282 64,81,55,46,Average 61B
8,17,19,20 360, 369, 4,07,1027 78,66,59,40,Average 61C 4-,11,12,14
287, 333, 384, 347 40,82,65,57,Average 61D 2, 3, 6, 7 398, 380,
275, 318' 57,46,55,48,Average 52E 21,13,15,16 1037, 273, 193, 364
54,62,59,60,Average 59

F 1, 5,10,]8 284,]031, 963, 248 34,66,51,56,Average 52Comparing
Centers of Impact of guns assigned to each battery

giv~s the following results:

Greatest variation of range shown by centers of impact:

A Battery-13 yards D Battery-21 yards

B Battery-16 yards E Battery-35 yards

C Battery-27 yards F Battery-45 yards*

'I'he chart on the opposite page shows the corrected plot of
allshots, and the relative position of the centers of impact. It is
of

interest to note the close approximation of numbers falling in
each

division of the 100% Zone to those expected by percentage
adopted

by Coast Artillery. (See following chart)

IfEClAI'I6LC Or 0/5,q-17'.5/01'1

% 'l'2 IfL 7 /6 25 25 1 6 7 lip f , 2

f~ed hI!0/.5W3 2 6 27 01 96 96 6/ 27 6 2

A:/it7/ &//0/.5 ,-7 0 / .5 0 3 26 67 97 38 60 24 I} I

/00 %ZO;Yc

FIG. 2

Probable Error

46 yards.

53 yards.

60 yards.

68 yards.

77 yards.

87 yards.97 yards.

Ra.'ll[Je

8000

9000

10000

11000

12000

13000

14000

'With a developed Probable Error of 58 yards at mean fall of

shots (9785 yards), the followi~g table gives P. E. for all
ranges

for these guns:

Range Probable Error

1000 13 yards.

2000 17 yards.

3000 20 yards.

4000 24 yards.

5000 29 }'ards.

6000 34 yards.7000 39 :rards.

. *Correction of minus 60 yards to be applied in firing to gun
number 1031,

(Tactical No.5).
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DEXSITY

Time

I BarometerTemperalure Density

Ilumidily IIumidily Total Density% (7 Corn'clion.'0

8:00 am 2n.80 80.2 3.5 no.o -.20 :3.30

8:30. .

2n.80 80.7 3.7 88.0 -.16 3.5.1

n:oo . . 2n.80 81.1 :3.7 86.5 -.07 :3.6:1n:30 . . 2n.80 81.5 3.8
8:3.1 -.05 3.75

10:00 . . 2n.80 82.0 :3.n 82.0 -.01 3.8(;10:30 . . 2n.78 82 ..1
4.0 80.0 0.00 .1.0011:00 . . :!\l.78 8:2.7 4.1 78.0 +.02 .1. 12I I
::\0 . . 29.77 8:1.0 4.2 i;,.O +.01 .1.2.112:00 :\1 29.7G 8:1..1
4.2 7:1.0 +.06 .1.26

12::10 pm 2n.7.1 8:1.\1 .1.5 70.0 +.1.1 .1.61

1:00 . . 29.70 81.2 4.7 ()\J.O +.18 4.881:30

. .2\1.70 81.5 .1.8 66.0 +.21 5.01

2:00. .

2n.6n 81.7 .1.9 6.1.0 +.26

I;,.16

2:30. .

2\1.69 81.8 .1.9 60.0 +.30 ;).20

3:00. .

29.66 81.9 5.0 58.0 +.37

I5.:37

3:30 . . 2n.66 85.0 5.0 ;);).0 +.:18 5.:~84:00

. .:'W.f)() 85.1 ;;.0 ;,:1. 0 + ..10 ;;..10

1"(;.1

Professor Adie holds it probable that atmospheric tempera-

tUI'es change twice as fast in the tropics as in temperate
zones.This will materially affect the density percentage at
Corregidor.

and may account for the centers of impact being short of
10,000

yards.

HC:~IIDITY

The humidity yaried from 90% to , '5:3% during the firing

period, the changes being fairly uniform.

Csing table prO\'ided in Appendix "III of ::\Ieteorology for

Coast Artillery, corrections wel'e applied algebraically to the
Den-

sity percentages.
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ELASTICITY

The corrections for elasticity were applied as indicated 011

Page .Hi of Firing Tables for 1!5:3-mm. Guns, edition of UJ22.
(SeeC\lI'Yebelow).

9A/"f lOA,., IIA/'f
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- " - , ,T d+

+ ,

1 t

. . . ~ - - . .+ - + . . : - +n. ,,;; "

! !

, ; : t . h - i - + r - ; . .;'''Or'T

':~".- .:t

"t tt

FIG. 5

POWDER

The Charge used in all 2-l- guns was Lot :\0. X-IG97 of
1918.

Weight 19 lbs. 15V:! oz. :\onllal"2 bis. "elocity 1955 Ls.
Tested

at 70 degrees Fah. :\ormal expected pressure 17().'50 lbs. per
sq.

inch

Daily readings for magazine, coyering seyeral wed:s, were

:\Iax. 89 deg. Fah. and ::\Iin. 79 deg. Fah. Length of time in
maga-line nineteen months. Powder was remo\.ed from magazine at 1
p.m.

April 9th, transported two miles and placed in dumps. At S
:30

a. 1 1 1 . April 10th, the temperature of powder was 79:~~ deg.
Fah. At

.j , p.m. that day the temperature was 8:3:7.'!deg. Fah. The
exact

t~l1Iperatul'e was found by taking an extra charge from same
maga-

Zine under identical conditions, remoying plug from coyer,
making

hole in charge, and inserting a tubular thermometer well
down

among powder grains. The thennomcter was withdrawn, and read

~ach 30 minutes. Application of Range Table corrections is
shown

~n tabulations of Table II. The uniformity of temperature
change

IS indicated by cune in the table abo\"c.
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The pressure tabulation following this paragraph, was not
al-

together satisfactory. Of the 3S-t shots, there was secured
28:3

pressures, but due to conditions existing, two guns obtained
none,

two guns obtained two each, one gun had three, and another gun
se-

cured but four. Another condition that tended to destroy the
value

of these readings lay in the fact that only a few of each lot
of

cylinders were on ham!. Several different lots were used, and it
is

believed that the copper cylinders for guns 21, 22, 23, and 2-t,
were

incorrectly listed. These guns shot uniformly low, but using
the

Tarage Table for this set of coppers give the highest
pressures.

l..:"nfortunately there were no unused ones left by which the
initialpressure could be verified, howcver, the fall of shots
indicate that

FIG. G

these were' 15-I.5 coppers. There is no proof of this, and the
state-

ment is worth consideration only in discussion. The pressures
re-

corded herewith, give a mean pressure of li,OOO lbs., which is
mani-

festly not borne out by fall of shots. Had the 15-15 Tarage
table

been used for the last four guns, the average pressure would
havebeen 16,SOO lbs. By the principles of Interior Ballistics, this
would

account for about 151 yards of the 2I.5 yards that the mean of
all

centers of impact falls short of the expected range of 10,000
yds.

leaving 6-t yards unaccounted for except as indicated under
den-

sity above.

BALLISTIC 'VIXD

The single theodolite method was used for obtaining the
balli-stic wind. The time intenals for reading, considering the
table

of accelerations weI'e, first reading 2 min. 11 sec. Second
reading,
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4 min. 31 sec. These gave altitudes of 500 and 1000 yards
respec-

tively. Maximum ordinate at 10,000 yards is 2818 feet. The
bal-

loon was given a free lift of 4.66 ounces and weighed one
ounce.

The course of the balloon changed constantly in a clockwise
direc-

tion. One balloon was followed for nearly an hour, and had
changed

193 degrees in direction and attained a height of 11,500
yards.

Each observation was plotted on cross section paper, weight-

ing factors applied, and on second reading the triangle
completed.

The measured resultant gave the azimuth and velocity of the
Bal-

listic 'Wind. The components were taken from the Range Table

chart. The results follow:

Time of

Day

Height

Yds.

Azi-

muth

deg.

Eleva-

tion

deg.

Hor.

Travel

yds.

BalJi
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weighed, marked with chalk, und issued to batteries, as far as
pos,

sible in uniform lots. None were up to the standard as given
in

the Hange Table-95 Ibs, but varied between the limits of 94.1
and94.5, with a few slightly heavier. Range Table corrections
were

applied to all shots (See Table II) in accordance with Part
2a-l

of Table D.

SEATIXG OF PROJECTILES

At each shot a Tecord waa taken of the seating of the pro-

jectile, and correction lateI' made for .the shot (See Table
II).

The normal distance adopted for position of base of projectile
in

reference to face of breech, was 120.6 centimeteTs.
J.\.feasurements

weTemade along gun axis from projectile to the median
horizontal

Jine of face of breech. The measuring scale read to millimeters,
and

by using the chamfered edge of an office rukr at breech, the
Tead-

ings could be accurately taken.

Sixteen guns had Filipino crews, and their Tamming was notas
accurate as the white gun CTews. Lack of experience was one

Teason, but the principal cause was due to the light weight of
the

:Filipino soldier. This physical deficiency will scaTcely be
over-

come by training.

Ql'"ADRAXT ERRORS

There are two means of setting elevation for these guns:

Gunners' Quadrant, ~lodel 1918.

Quadrant Sight, 1fodel1918 (Schneider).

The setting wamade by the Gunners' Quadrant, and the

reading of the Quadrant Sight also Tecorded.

rsing a clinometer with 6" bore rest, it was found that
there

weTe inaccuracies in both sights. These inaccurate settings
canbe eliminated by shimming train of elevating gears to reduce
back

lash, and in changing the seat for the hand quadrant.

Quadrant seats are constructed of German Silver, and
repeated

polishing of this soft metal has so changed the surfaces as to
make

them uneven and take them out of a plane parallel to the gun
axis.

The Ordnance Department has been asked to remedy these defi-

ciencies in armament. Errors in elevation up to 10 mils can
bemade if quadrants are not placed exactly in center of seats.
Pins

should be dowelled into quadrant seats on gun for guides, to
insure

correct placing of quadrants.
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The 215 yards that the mean center of impact falls short of

10,000 yards may be accounted for by reduced powder pressure

(150 yards), and possible inaccuracies in density, elasticity,
andsimilar formulas. Xo. 5 (1031 of Battery "F") must have an
arbi-

trary correction applied to enable it to shoot with the other
three.

guns of the battery: In multiples of 10, correction should be
ap-

plied to No. 5 as follows:

10 2000 50 9000

10 3000 60 10000

20 4
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Example

17650

2.17 per cent of 1955 = 42.42 f.s.

At 6,000 yards this gives correction

of 153 yards.

)1.1'.=1955 f.s.

P =17,650

1 3 =16,500

P-p =1150

1/3 X1150

=.0217

The final conclusion in the minds of all officers connected
with

the Regiment was never to lose faith in the excellent shooting
abili-

ties of the 155-mm. gun (G.P.F.). Furthermore, the results
of

the firing proved beyond doubt the soundness of the theory
of

probabilities applied to Coast Artillery guns.

Hretofore requirements of service have forced the Army

Officerto spend a large portion of his career out of touch with
the

everyday life of the American citizen. Today, however, the

officer finds his principal mission to be the instruction and
guid-

ance of those patriotic fellow citizens who volunteer their
services

for the National Defense. No longer is the Regular Army
bfficer

primarily concerned with the command of seasoned Regular

troops and the problems of service along our frontiers or in
our

insular possessions. His most important tasks lie in the
lecture

halls, the armories, the schools, the colleges, and the
summer

training camps. His daily contacts are with civilians. To
succeed

in this service he must know and understand his fellow
citizens,

and be able to work with them. To secure their cooperation in
the

development of the National Defense, he must create a bond
of

common patriotic purpose.-General Pershing in "The
PoiTffer."
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Major E. ,Yo Putney, C.A.C.Major E. B. Walker, C.A.C.Ma.:;or P.
H. Ottosen, C.A.C.

Major 'V. C. Foote, C.A.C.Captain J. Church, Inf.Captain C. R.
Crim, Inf.

Training Camps at Fort H. G. Wright

The 1923 R.O.T.C. Camp

EDITORS NOTE: Brigadier General Jlark L. Hersey, commanding the
1st Coast

Artillery District, in forwarding this article, stated in part
as follows:

"The enclosed Reserve Officers' Training Camp report is
submitted as of

interest for publication. One important fearure of this camp is
not noted in this

report viz: That the First Class from the United States
JIilitary Academy was

there during the Reserve Officers' Training Camp, in two
sections of a week each.

Their splendid appearance was an example worthy of emulation by
these college

students-a source of comment, pride and persona~ example for
them and by

which they truly profited; in t1lrn these Cadets, soon to be
officers, became

acquainted by service and social contact with the very best of
American College

men--men who will contribute largely to the support of the Army
itself in the next

quarter of a century. This entirely accidental contact for two
weeks should by

design be made a special feature of 110tabie z'alue to all
concerned.

IN ALL previous summers the Coast Artillery R. O. T. C.students
from the First Corps Area had been trained atFort Monroe, Virginia,
but it was decided, largely for reasons of

economy, to hold the 1923 camp at Fort H. G. Wright, N. Y.,
where a

number of other instruction camps were also held.The camp was
commanded by Colonel Frederick ' I V . Phisterer,

C.A.C., and the following officers, all of whom were on R.O.T.C.
duty,

comprised the commissioned personnel of the camp:

Executive Officer

Senior Instructor

Battery Commander.

Materiel OfficerSupply and Mess Officer

Athletic Officer and Instructor

in Infantry Drill

1st Lieut. G. H. Passmore, Inf. Adjutant and Personnel
Adj't.

1st Lieut., J. E. McGill, C.A.C. Battery Officer

Five enlisted men from the R. O. T. C. Units were also on
duty

with the camp.

There were sixty-four students who reported for the camp,

forty-four from the Massachusetts Institute of Technology, and
ten[212J
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each from Columbia rniversity and the New Hampshire State
Col-

lege. Sixty-two of these students successfully completed the
camp.

The student battery occupied a permanent barrack building

facing the parade ground while barracks of the cantonment
type

were comfortably fixed up as camp headquarters and officers'

quarters.

The program of artillery instruction included drill,
subcaliber

and service practice with 10-inch guns, drill and subcaliber
practice

with 12-inch mortars, drill and target practice with 3-inch
antiair-

craft guns, and emplacing a 155-mm. G.P.F. gun and firing at
afixedtarget (indirect fire with fuzed projectiles). Infantry
instruc-

tion consisted of daily drills and inspections and participation
in

several reviews before general officers as part of a mixed
command of

Regulars, National Guard, and R.O.T.C. In the service
practice

with 10-inch guns at a moving target, five hits were made out of
eight

shots, a highly creditable performance for a battery composed
en-

tirely of students from the battery commander to the last
cannoneer.

One week was set aside for small arms target practice and
all

students fired Course "D" with the rifle and also the
dismounted

pistol course. In addition, the six best shots were given
additional

practice firing Course "A," and the two high men were ~ent to
Camp

Perry as members of the First Corps Area team in the
Xational

Matches.

Lectures and demonstrations were also given on such subjects
as

the submarine mine system, sub-aqueous sound ranging,
chemicalwarfare, and other matters of interest which time did not
permit to

he taken up more fully.

One of the most interesting events of the camp was the
review

of a mixed command before the Chief of Coast Artillery. At
this

ceremony General Coe personally handed commissions in the
a.R.C.

to five of the students, after which the newly commissioned
Reserve

Officerstook charge of platoons of Regulars ~n





					
LOAD MORE                                    

            


            
                
                

                

                
                
                                

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Coast Artillery Companies 1901-1924 - CDSGcdsg.org/wp-content/uploads/pdfs/FORTS/CACunits/CACcomp.pdf · Reference Guide 433 Coast Artillery Companies 1901-1924 Bolling W. Smith The

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            PDF Coast Artillery Insignia

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Coast Artillery Regiments 1924-1942 · 2021. 3. 31. · organized, CAR = coast artillery regiment, reg = regiment, Bn = battalion. This guide shows only insignia that were officially

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Coast Artillery Journal - Jul 1924

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Field Artillery Journal - Sep 1924

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Coast Artillery Journal - Jun 1928

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Coast Artillery Journal - Apr 1924

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Coast Artillery Journal - Dec 1924

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Coast Artillery Organization (1940)

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Coast Artillery Journal - Sep 1927

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Coast Artillery Journal - Feb 1928

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Coast Artillery Journal - Jun 1924

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Coast Artillery Journal - Jun 1922

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Coast Artillery Journal - Sep 1924

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            THE COAST ARTILLERY JOURNAL

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Coast Artillery Journal - May 1923

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Coast Artillery Journal

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            COAST ARTILLERY FIELD MANUAL - 6th Corps Combat Engineers6thcorpscombatengineers.com/docs/Field Manuals to 1940/FM 4-25 ( Coast... · COAST ARTILLERY FIELD MANUAL SEACOAST ARTILLERY

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Coast Artillery Journal - Dec 1928

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Letters Home: Coast Artillery Corps & Field Artillery

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Coast Artillery Journal - Nov 1928

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Coast Artillery Journal - Apr 1927

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Coast Artillery Journal - Sep 1926

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            March, “Ancient and Honorable Artillery Company” (1924)

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Coast Artillery Gunnery (1940)

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Coast Artillery Journal - Mar 1923

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Coast Artillery Journal - Nov 1924

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Coast Artillery Companies

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Coast Artillery Journal - Aug 1924

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Coast Artillery Journal - May 1928

                            Documents
                        

                    

                                            

        

    


















    
        
            	About us
	Contact us
	Term
	DMCA
	Privacy Policy


            	English
	Français
	Español
	Deutsch



            
                

				STARTUP - SHARE TO SUCCESS

									
							
	


					

				            

        

    















