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CONFIDENTIAL

NAVAL GUENERY - 1924

In preparing this talk for the War College, I have assumed
it to be my primary micseion to give you the information in
gunnery in the fleet that will be of the most interest to you
and of the greatest acsistance in your tactical studies., I
ehall deseribe, in a general way, the exercises carried out
by the various types of vessels during the past ﬁu, and thoee
which are planned for the coming year, and shall discuse more
gpecifically such progress made snd lessone learned as are be-
lieved to be worthy of special mote, If I fall to touch upon
any subjeet of interest to the class, or do not go into suffi-
¢lent detail, I shall be glad to answer, to the best of wy
ability, any questione that may be asked,

Owing to the delay in the receipt of meny reports, I have
not avallsble as complete an annlyeis of the results of the
Guunery Year as I hoped to have at this time. In general,
however, while there have been many disappointmentse, I be-
lieve the work of the past year has been most satisfsctory and
that substantial progress in the art of gunnery has been made.

The scope of the Office of Fleet Training has recemtly
been broadened to incluie a taotical ‘astion. Since gunnery
problems and tactical problems are intimmtely related, & close
1iaison between these sections hae been established, amd in
preparing future gunnery exercises, the tacticsl section will
alwaye be consulted,

BATTLISEIP GUUNERY .
0f the eighteen battleships which were in commiesion during

ell or part of the guunery year, only eleven completed the
gcheduled exercises. Dwe to unfavorable weather conditione
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on the Southern Drill Grounds, and later, the oond ition of
their engineer departments, four ships fired =hoxt Range
Battle Practice only. Another failed to fire Long Range
Battle Practioe due to necessary engineering overhaul. As
a result, over 25% of the battleships received only a
partial training in gunnery. Owing to the requirements of
the Midshipmen's Practice Cruise, the battleships of the
Soouting Fleet are always handicapped in this respeot,and,
as a whole, are not up to the £ tandard of the Battle Fleet.
Two vessels, newly oommiecsioned, were not ready in time to

do any firsng.

Short Range Battle Fractice

The past year marked a return by the battlechips to
the o0ld familiar short range battle praotioe. The in-
terest showh s the results obtained in this practice were
highly gratifying. The average hit per gum per minute of
all calibere, except the 3-inch A.A., were higher than ever
befare, and in the l4-inch the improvement was moet marhead.
The average hits per gun per minute of l4-inoh 50 caliber
turrete was 1.50 and of 1l4-inch 45 oaliber turrets 1.65, ase
against the previous high average of 1.19, obtained in 1921,
an inorease of about 80% in effective volums of fire. Pive-
inoh 51 cal iber guns averaged 4.50 agaimt a previous high
average, in 1920, of 3.92.

There ie no dowt that this practioe arouses great
interest and iz an excellent incentive in elementary training.
It affords, however, no training wvhatever in director fire.
Unfortmately,it has been necessary to abandon ﬂzort range
director practice, in order to avoid crowding the periods
which cen be allotted to gunnery exercises. The idea seems

to be a short mnge battle practice which will combine bdoth
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pointer and director fire, but to date no completely eat-
isfactory practice of thies matwe has been devised. The
combined practice fired by the battleships in 1923 was &n
excellent training, but ocreated great dissatisfaction owing
to the difficultiof deterygining the hits, and the time which
elapsed before the scores could be fimmlly announced. The
target for this form of praotice must be at a range suffi-
ciently great to avoid too many artificialities in the
dtroofor system, and yet must be large enough to catch

all properly aimed shots.

Night Practices

The last gunnery year marked the introduction of the
new long range star shell, which permits an illumination
up to about 14,000 yards with a 20° elevation and to about
10,000 yards with & 15° elevation. As the 6-in¢h gun mounts
of the older ships have a maximum elevation of only 159 "
the alteration of these momnte to give increased elevation
is under considerstion.

The nigh practive of last year was fired at ranges from
6,000 to 9,500 ymrde. It was an individual ship practice
fired at two foued targets, one for the main battery and
ohe for the secondary battery. The ship stood in with
the targets broad on the gtarboard bow, and opened fire
with the main battery and group one of the droadside
battery. After one minute, it turned left to bring targets
on the quarter and opened with the starboard marter group.
Then the ship turned 240 right with the standard rudder and
opened fire wlth the port battery as rapidly as the groups

began to beayr,
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The practice wae designed % give rapld changes of
range, and to vimulate maneuvering conditione which might
occur in & night action. It was found to be rather difficult,
on account of firing vith the ship unier helm, and ap & com-
petitive practice it was not entirely mtisfactory, Ae
obeervation of the fall of chot was almost impracticabdle,

a constructive target could not be uwred, and hite on the
material target at that range wore to rome extent mmtters
of luck, even when perfeet straddies were obtained.

It wae decided this year to divide the pmetice into
two parte, one cimulating a main battery sotm betreen
cepital shipe, at a range of sbout 10,000 yards, mad the
other e imulating seeondary battery fire to drive off enemy
1ight eraft which hae penetysted the soreem. On the
former practice long range star chell slome vill be weed,
and the firing unit will be a divieion, there belng =&
target for each ship. :

fince all out previouwr experience vwith star shall
has Doen with vingle shipe, ve are most anxiour to obtain
information on the subject of illumination by ships in forma-
$ion. In order to give the divieion commmnder ample lati.
tude in this mtter, the cletribtuion of the division sllow-
ance of illuminating projectile it left in hir handejithat i&,
he may direct each ship to illumimmte ites own target,or may
designate certaln ships, or ome ship, to Lllustrate for the
ent ire divirion, Fersomelly, I beleive that there may bde
chance of confusion betveen stars fired by ol jocent svhips,
apd that the moet effective illumination ean be obtalned by
e vingle chip firing spreads so spuced that the are of Llln
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mination is practically continuous and covere the divieion
fire sector. This, however, is entirely a m tter of opinion,
andl requires demomstration, If found practicsble, it would
result in greater simplicity, eince the illumination would
be controlled by ome directar and control officer, and
probably main bhattery efficiemoy would be increased, since
the interference and blinding effect of star guns fived

at odd intervals would occur on one ghip of the division
only, inetesd of all,

It was found, with the old 6,000 yard ster shell,
that, if the pro jectile was fired to the full range, and
buret about 1600 feet high, it gave effective 1llumimtion,
by silhouetting, to a target at any range up to about
5600 yards. Thie greatly simplified control, since it per-
mitted a s ingle fuse setting, and a single eight setting
in dlevation, The same effeet is cbtained with the longer
rangs projectile, but simce the further behind the target
the star bursts, the more nearly on in defleotion it must
be, it appears probable that several illumimetion somes should
be established, with & fixed sight setting and fuse setting
for each some. Boards in the fleet will consider the entire
gub jeot of estar shell comtrol upon the completion of night
firinges this year, with a view to drawing up standard in-
etructions and procedures,

In this conneotion, also, thowght is being given
to the use of aeroplane flares for target illumination, with
the idea of inoreasing £till farther the main battery night
range. The experimente co far conducted have not been very
conclusive, due largely to the unreliability of the flares,
vhich have been of old Army war stock. However, it ie hoped
the Bureaun of Ordmance will soon have improved flares ready
for trial.
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The Battle Fleet is training its aviators for night
spotting, and, it is understood, will attempt such spot-
ting during the coming practices. This may prove a very
interesting development,

The seconiary battery practice is practically the
old night practive of two yuri ago, fired at ranges
botnu_s,ooo and 5,000 yards. There i=s a run for each
battery, the illumination on one side being hy short range
star shell, and on the other, by searchlight. This will
not only afford a comperison between the two meanes of 1il-
lumination at short range, but will ensure that the searoh-
lights, as long as they are carried, are not entirely
meglected. While this is essentially an individuwel ship
practice, it is fired simultaneously by all ships of a
division, in order to reduce the time necessary for sarry-
ing out the exercise.

The Office of Fleet Training, with the lessons of
the night after Jutland in mind, is fully alive to the im-
portance of night firing, and will do ite uwbmost to develop
this feature.

Batt Practice.

Main Battery.
Reduced charges were used by turret gune at Long

Range Battle Practice this year, in order to permit the
use of full charges at Force Practice. In other respects,
this practice was unchanged from the form which hae been
fired for several years,
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The moet notable feature in the result of thie prac-
tice wae the greatly incremsed volume of fire, The maxi.
mum shots par gun per minute cbtalned war 2.01, which i»
the highest ever mde. This wes the performance of She
TRENESSEE, vhich fired seven  regular salvos inm 3 minutes
ani 19 seconis, even theuwgh one salve wes elightly delajyed
by & wild turret. The average shot: per gun par mimute wae
1.59, s compared with 1.20 im 1925 and 1,05 in 1922, an
improvement of sbout 385 im two yeers. This improvement
has boen sccompliched mot ©o much throwgh more rapid losd-
ing, ae by the elimimation of mny delays in the other
factore which go to mke up the ealvo interval. All battle-
ghipe made very eareful time ctuiies of their operatione.

The accursey las spparently not suffered sines the per-
centage of hite, 9.01, is slightly bdetter than the average
of 1923, and only dlightly less than Rhat of 1922,

The average hite per gun por mimute rove from 0,10
in 1988 and 0.09 in 1925 to 0.15 4n 1024, It might be
argued that the shorter range accounts for some of this
fmprovement, HNowever, the shorter range cthould not affect
the rate of fire materially, simce sll shipe were wing
slmost maximum elewation.

The percentage of hite iz belleved to be about the
some or possibly less than vwould have been obtalned at full
range with full charge., Redused chargse appesr to be more
erratic in performance than full charge and patterns averaged
glightly larger than in the full charge practices of the pre-
ooaus two yeare, FProbably fewer etraddles on the first salve
would lave been obtained at the higher range, but it is thought
that the me jority of shipes would mave straddled at once.
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Our pat terns are greater than desirable, and every
effort is being mamde to determine the oause of excessive
dispersion in order that his feature of omr gunnery may dbe
improved. The oal idbration of the 16-inch gun ships, at &5000
yards hsé glven excel.lent results, the dispersion being much
less than that determined by extending the old dispersion
curves out to this range- The dispersion obiained by the
CALIFORNIA and TENMBSSEE at this range at Long Range Battle
Practice is also much less than the normel. The present 1indi-
cation is tlmt, after certain xangee are reached, dispersion
doee not increase, ani may perhaps deorease. Further along
range flrings will be necessary, however, to confirm this
theory.

Seocondary Battery
The five-inch battery performance was most disappoint-

ing, the value of fire and percentage of hits both falling
off considerably from previous results. The average range
was 13,00C yards; shots per gun per minute 3.84; hits per gun
per minute 0.10; and the percentage of hits 3.47. A pre-
limimary anal yeis indicates that this poor performance was
largely due to poor ocontrol and that consideradle 1improwement
may be made by paying more attention to fire control. More
firing is extremely desirable, dbut lack of time and funds
prevent. Wwithout highly ;brained control personnel, the
secondary battery eannot be relied upon to stop attacking
':destroyers before they could enter effective torpedo range.

/ During PForce Fractice, one squadron of destroyers
launched 36 tor pedoes at ranges of from 9,500 %o 132,000 yards.
Of these, which are but a emll portion of the full torpedo
power of the squadron, 11 hite were made on 6 tattleships.

If in addition we consider the valnerability of the secondary
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battery as amply demonstrated by the IOWA firing, the neces-
sity for light oruisers becomes most apparent.

Force Fractice

Foree mractice, fired by the Battle Fleet in Jume,
was the most complete form of battle practice which we have
yet lmd, It was deesigned to emercise &ll three batteries
gsimul taneowely and also to introduce the effect of torpedo
fire. The battle line was called upon to fire at a previously
unknown number of battle targets amd to shift fire distridbau-
tion at least once during the firing. The secondary batiery
wae to fire at pyramidal targets representing destroyers
which were cast adrift on the engaged bow of the batile line.
During the firing of the main battery, airplanes towing sleeve
targets were to fly over and simulate a bombing attack, A
squadron of destroyers also was to dellver a torpedo attack,
s0 timed, 1f poesidle, that the torpedoes would reach the
battle line during the #iring. It ecan be seen that this pro-
gedure required very careful coordimtion, but it was success-
fally carried out by the Battle Fleet in a most efficient
manner .

As a result of this practice, it is known tiat the
three bdatteries can be fired simultancously and effectively,
slthough there is considereble interference. The blast
effect on the after 5-inch guns is most severe when the after
turrets fire forward of the beam. Anti-aireraft guns mounted
on top of turrets sre not effective. The reminder of the
anti-aireraft guns were able to fire on the disengaged side,
from which the air attack came, without much d {fficulty.
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The main battery was fired with full charges at the
maximum range of the shortest-ranged ship in the fleet,
Full charges were used on this practice this year for the
reason that it was felt Force Practice had been held for a
nunber of years under very artificial conditions and that
at the higher range the fire contrid difficulties of ships
in formation would be greatly augmented. The practice was
apparently most interesting and spectacular amd was favor-
ably commented upon by all the flag officers of the fleet.
It may be repeated next year, with the exception of being
fired with reduced charges instead of full charges.

Owing to the difficultyof plotting the fall of shot
of so many ships firing simultaneously, some of the re-
sults are doubtful; dbut, on the whole, the main battery
firing was not as effective as at the Long Range Battle
Practice. This may be attidbuted somewhat to the difficulty
of ships keeping on the proper target and to range finilng
and spotting at the longer range. Some may alsobe due to
smoke and gas interference upon which comment was most gen-
eral. The wind was apparently nearly dead ahead,

The fire distridbution and number of targets, as pre-
viously stated, were unknown until the approach. The fleet
flag signalled "four enemy shipe in the battle line". By
previous agreement this was understood to mean the rear
fowr targets of the tow, The fleet flag designated the 3rd
target from the right as her target and the fire was dis-
tributed properly by all ships except the NEVADA, which
fired at target No. 7 instead of No. 6, thereby effecting a
gquadruple concentraion on that target. After firing the
second asalvo, the ﬂeoa:fsmlloﬂ "seven ships in the
battle line"™ and designated her target a®m the second fram
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the left. The shift of fire distribution was carried out
properly with the exception that the NEVADA shifted from
target No. 7 to No. 6. Due to fallure to receive the sigmal,
the OKLAHOMA continued to fire on her original target. The
TENNESSEE was late in receiving the signal and did not make
the shift until after the 7th salvo. Target No. 4 was left
unfired on during the second phase., BSeveral ships fired
occasional salvos at the wrong target, There was genersal
difficulty in receiving flag signals from the next ahead,

a8 in many cases theme signals were not rcootnd at all by
radio, or were not received properly. Battle sigmal stations
were reported to be inadequate.

No observation could be made of the fall of shot of
the secondary battery, but it was understood from the re-
port of airciraft observers that it was on the whole very good.

The doctrine for the distribution of fire of the |
secondary battery developed by the Battle Fleet, and which
will be mehtioned later,was used effeotively. Unfortumately,
only three target rafts were available for the secondary
battery targets. These had pyramid targets mounted at each
end, which gave six targets im all. However, while it is
not tl_m present policy to concentrate with secondary bat-
teries, the separation of the targets on the same raft was
not sufficient to avoid the effect of a concentration,

The tofpedo attack was most successful, as previously
stated, The torpedoes reached the lime in two to three
minmutes after commence firing. Ships were permitted to man-
euver to avoid torpedoes, but only in one or two cases were
such maneuvers reported. Several ships stated that the tor-
pedoes which struck them were seen too late to be avoided. In

no case is the data sufficient to determine the effeet of the
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maneuvering on gun fire.

Alreraft spotting

Aircraft spotting has now reached the stage where
it is believed its importence is fully real ized. A glance
at the reports of spoilting practices for this amnd the two
years preceding will assure smyome of the ability of plane
spotters to estimate the fall of wshot. The poarest aircraft
spotter is almost invariably shead of th best ship's spotter.
Communication between ship and plane, which was origimlly
the greatest st?nbling block, has been improved. On Long
Range Battle Practice spots were received by ships in from
three to four sedonis after the salvo landed, Howmever,
where & number of ships are firing simultaneously, the wave
lengths of the planes are so close as to cause interference,
unless the receivers are tuned very sharply, and th&aiore,
if the tune is sligh¥ly off, the plane is loet or the wrong
plane received. It is reported that the tune is frequently
deranged by the shock of gun fire. Ancther uffiaﬁlty is in
the shifting of tune to another wave lemgth, when the target
is shifted, which of course requires very carefully calibrated
receivers and plames with carefully calibrated wave lengths,
not sub jeet to variation. _

The problem was further complicated by the difficulty
at times of planes identifying their propar target, or of
ships in concentraion ldentifying the spods belomging %o
their own salvos. Detailed information as %o the success
or lsck of success of aircraft spotting at Force Practice is
as yet lacking. All the data in this connection has been
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submitted to the Fleet Boards which are to revise the exist-
ing instructions with respeet to airoraft observation., The
use of a projectile giving a distinctive colored splash for
each ship of a division, which will be discussed later, should
greatly simplify aireraft spotting, and may completely alter
the present procedures.

Indirect Fire.
The subjeet of imdirect fire is most interesting.

Pwo exercises of this nature have been carried out since the
installation of the Stable Zenith Instruments, ome in 1923

and one this year. The firet exercise was entirely succes-

ful insofar as range was concerned, but there was a very

large variation in deflection. The firing ship stpaddied on
the second salve and continued to straddle in range. In the
gecond oxercise, the firing ship could not elevate sufficiently
to apply the first airplame spot of up to 3000, but continued
nevertheless to fire. The range, estimted to be about 33,000
garda, was probably nesrer 38,000 yards. No shot fell nearer
than about 4,000 yards from the target and practically nothing
wao learned.

For those who may be unfamiliar with the method of in-
direct fire, I will outline the procedure. During the
approach the observation plmes estimmte course, speed and
range of enmemy and indigate the bearing. The bearing plane
places itself inm 1ine with the firing ship and target, glving
& "mark" by smoke signel and radio when exactly on. The
ship t¥ains the target bearing transmitier on the bearing
plane and plot notee the bearing indicated st the "mark". All
the forego ing informtion is then set on the range keeper
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which proceeds to generate renge and bearing. The bearing is
" freshened"” from time to time by Mrther ocbeservation of the
bearing plane. The battery ies kept trained on the bearing
generated by the range keeper by meanse of the target designa-
tion system. When commence firing is ordered, the battery is
fired from the Stable Zenith Director in the plotting room.
This mtrumnt im the same in prineciple as the ordinary
diredtor, except that instead of the target or the actual
horizon, it uses & small srtificisl horizon line which is
stabilized by the action of ™wo gyros, . Reunge spots are
applied in the ususl way. Smell deflection spote are also
applied in the usual manper, but large range spots are applled
as corrections to the generated bearing. The range keeper
operator considers these spots in corracting his sep.op wntil
finally a good estimate of the enemy course and speed is
obtained.

The Stable Zenith Instrument, when properly adjusted,
will hold the szenith within reasomable limits undsr normal
coniitions. On large turns, however, the imstrument is
sub ject to an error which may produce a change in the mean
point of impact of as much as 500 yards. The problem of
indirect fire, however, as far as venge is concerned, is be-
lieved to be well solved. The mneuver rules should allow
the range to be established by plane spot alone.

In the case of deflection, consideratlle inaccuracy
exists. The mean point of impact in deflection was found
on the first exerdise to swing from one side of the target
to the other, sometimes by as mmeh ss sbout 1,000 yards,
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Analysie has shown this error %o be due to several causes,
but primarily to the normal hunt of the gyro compass,
Since the generated relative bearing depemds on the compase,
this hunt, which is usually about 40 minutes, at least, is
transmitted to the battery, gugmented by whatever lag may
occur in the range keeper and in the designation system,
It is understood that efforts are being mede to develop an
improved compass. The Bureau of Ordnance i# studying the
elimination of such of these errors as ave inherent to the
fire control system.

Another development in the near future is expected
to be the use of the radio direction fimler for indieating
the bearing of the plane. The Bureau of Engineering is
working on this problem and promises reasonable accuracy.
If this proves successful, the advantage will be evident.
At present the bearing plane must be able to -

(a) see the enemy.

(b) be visidle to the firing ship, and

(¢) be identified by the firing ship.
Radio bearinges will remove these restrictions and the plane
may indicate bemring from a position close to the target.

With the present stage of development, we may
employ imdirect fire to spray an enemy formation, but we
cannot deliver an effective fire against a single target
by this method.
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Concentration of Fire

~ The purpose of Advance Practicé "B" was to determine
the efficiency of double and triple concentration, as com-
pared with single ship fire. This practice was carried out
by the TENNESSEE, IDAHO and MISSISSIPPI firing reduced
charges at a range of about 12,000 yards. The TENNESSEE
and MISSISSIPPI opened with a double eont;entraion for eix
salvos, after which the IDAHO joined in forming a triple
concentraion for six salvos., The last six salvos of the
IDAHO were fired singly.

" The rate of fire obtained was uniformly high, the
shots per gun per minute for all three ships being slmost
1.5. Thirteen percent of hite were made. The standard in-
structions for the rotation of fire were followed and were
found to be most satisfactory. In only two cases did a
ship miss its proper turn, or were salvos fired sufficiently
close together to make salvo identification difficult. These
occured d wing triple concentration when the hitting gun range
had bpeen thoroughly established, and did not affect the fire.
Aireraft spote were made and tranemitted to the firing ships,
but were not received or used by the fire control party. It
is therefore not known what difficultythere would have been
in identifying these spots.

In the double concentraion the percentage of hits
was 15.4. The target was being straddled at an average
interval of 19 seconds, and was being hit at the rate of 6.3
hits per minute.

In the triple c oncentraion, the IDAHO failed to
straddle until the fifth salvo, due to an error in determin-
ing the initial gun range. Assuming a performance for that
ghip equal to the average of the other two, the percentage
of hits was 12.8, and the target wae being hit at the rate
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of 6.9 hits per minute, with a straddle every 14 wmeconds,
In the single fire, the percentage of hits was 15.3,
and the target was hit at the rate of 3.9 hits per minute,
with a straddle every 44 seconds.
To summerize, the rate of hitting and percentage
of hits were as follows:
Priple concentration ...... 8.9 per minute - 12.8%
Double concentration ,..... 6.3 per minute - 15.4%
S1ngle £1Ye vvvr.r.nves.ess 2.9 per minute - 15.3%

These results appear to indicate that there is no
loess of efficiency in double concentration, ani that the
fire effect is double that of single fire. The triple con-
centration shows a loss in percentage of hits and only a
wery slight gain in fire effect over the double.

Quoting the conclusions of the Commander-in-Chief,
Battle Fleet, in his report of this practice, "It is obvious
that conclus ions based on one practice must be accepted as
tentative and in the nature of the best obtainable information
to date but subject to future modification., In so far as
general conclusions can be drawn from e ingle experimente the
Commander-in-Chief considers the following to be established:

(a) That the doctrine governing firing inter-

vals for double snd triple concentration
is practicable, permitting proper identi-
fication of salvos.

(b) That douvble concentration involves no loss

of fire effect as compared with single ship
fire.

(¢) That triple concentration involves a marked

loss of fire effect as compared with single

ship fire or double concentration.
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(d) That, regardless of economy of fire or
average fire effect of individwml ships
engaged, douvble concentration in its total
effect is equally as destructive as triple
concentration and perhaps more =0, from
which it follows that no conceivable fire
distribution of a battle line ehould in.
cluie both single ship fire and triple con-
centration at the same time. In other
wordse, all enemy chipe should be under
double concentration before triple conecen-

tration is attempted."

The Bureau of Ordnance has developed a means of
coloring the splashes of pro jeetiles. On tests at Dahlgren,
and on the ealibration practices of the COLORAIQ amd WEST
VIRGINIA, these have proven quite satiesfactory, even under
adverse light conditions. It now remmine to make a final
determination of the best colors, and the numbex which cam
be made readily distinguishable. When adjacent shipe are
fining projectile which make distinctly different colored
gplaches, there should be little difficulty in identifying
salvos, and it may be poesible to remove the time sector
restrictions now governing triple concentration. This
vould result in a higher rate of fire, and a corresponiingly
greater fire effect.

SHCONDARY B )y es UTION

Advanve Fractice "C" was designed to simulate
secondary battery fire by two diwisions of battleships on a
squadron of attacking destroyere, with the view of testing
exis ting instructions for secondary battery ru; distridbution,
and of determining the hitting power under such conditions.
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Nineteen pyramid targets were to be anchored, or allowed to
drift, in positions simulating destroyer attack formation.

The instructions for secondary battery fire distri-
bution are as tblio-s:

" (a) Save in exceptional circumstances, the fire
of a broadside will not be divided, but will be controlled
as one group. Departure fram this rule may be made, how-
ever, in the discretion of Commanding Officer.

(b) Ordinarily the broadside battertiss of two or
more ships will not be c mecentrated on one target. Com-
manding 0fficers may meke exceptions to this rule but should
do so for short burste of fire only, and then only when an
attack appears to be particularly dsmgerous, as when de-
livered at moderate range unier cover of a smoke screem.

(c) The division shall be the tacticsl wait for
the control of fire againet destroyers, the same as
against capital ships. The 0.7.C. will ordinarily leave
the direction of such fire and the assignment of targets
entirely to the Division Commsnders but mey, at any time,
order such broadside fire as he may wish, The commander
of the division nearest the attack shall initiate the
sction for repelling the attack., As the range and bear-
ing of targets become more favorable for succeeding
divisions to engage, the commenders of such divisions will
open five, As soon as & leading division notices that
another divieion is engaging thelr targets, fire shall be
ghifted to succeeding targets.

(d) sigmale in conneotion with secondary battery
fir ing will be reduced to & minimum. Division Commanders
shall open secondary battery fire in ao;ordanoe‘with this
doctrine without signal from the 0.T.C. When a divieion
flagship opens fire on a target, other shipe of the
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division shall open fire, each ship taking one target in
regular order in such a menner as not to cross fire. Wwhen
the flagship shifts terget the other shipe will shift in the
same direetion so aes to keep all targets under fire. Command-
ing officers shall open fire at targets suddenly presented
in positions favorable for igmediate and effeetive torpedo
fire, such ac destroyere appearing at short range through
smoke or fog.

(¢) Commending Officers shall engage mein battery
target with secOndary battery when the range ie faworabdle
but only. when no other secondary battery targets are avail-

able."

Owing to the small number of tergets availeble (nine),
 the firing unit was redueed to two divisions of two battleships
each.

No fall of shot data was tsken, but all targets, exeept
one, were hit, The fire dletribution inmstructions were declared
to be practiceble end satisfactory. It was also found practi-
cable for one thip to keep a number of targets in the same
formation under fire by shifting from ome to another in rotation.

Efficient secondary battery control requires that the
director be in the same station end under the diredt observation
of the control officer. This condition cbtains in the TENNESSEE
and MARYLAND eclasses,but not in the older s_:hi.ps. It can only
be corrected after etremgthening the masts, and should be com-
bined with the work of ineressing the height of the control
stations. Inereesed height of control statione will not only
improve ;potuu, but should lessen casualties among control
personnsl by removing them further from the mone of flying

fragments.

Advanced Practices for Present Year.

For the present gunnery year, Advance Practice "A" and
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"C" will be repetitions of the imdireet fire and gecondary
battery fire distribution practices of this year, with the
exception thet, due tc ressons of eeonomy, the indirect fire
will probably have to be fired with reduced charge at a range
of not over 23000 yards.

Advance Practice "B" will be a practice degigned
to determine the efficiency with which turret fire may be
controlled during a turn of 180°. fThis practice was fired
dur ing 1923, and demonstrated that such a turm can be made
practically without lose of fire effeet, except that due to
halving the volume of fire while ome group of turrets does
not bear, and ie training sround to meet the target on the
opposite side. Ho difficulty is experisnce@ by di.ractor'
or turret trainers in keeping on, and the deflection can
Pe held on if the plotting room keeps introducing the
proper corredétion for trunnion tilt, as the Targel bearing
charges. This is made necessary by the list of the ship
during the turn.

I mention this, in vies of the present maneuvery
rules for lose of five effeet during turns. I believe the
penalties for changes of course, particulariy of own ship,to
be greatly excessive, and lisble to lead to falme conclusions
of the game boayrd. Since the instsllation of the "Follow-the-
Pointer" system in elevation, director corrections may be
ohanged quickly, and change of course of 30° are made regular-
1y at terget practice, without apparent loes of fire effeet
by well trained ships. If the director, and the plotiing room
are informed promptly whem the rudder is put over, there is
no difficulty in meeting the si.tua_ti.on.



Anti-Alrersft Gunnery
All snti-sireraft practices of battleships are now

fired uslng a toved sleeve target, which i the most satisfactory
yet developed, The present eize of £leeve, however, is rather
diffioenlt to see at times, particularly at extreme rangee, It

is hoped that the sleeve of improved form recenily designed will
permit larger sleeves to be towed. Gliders, capable of being
launched from planes, have bean menuiactured and are to be given
& trial as targeis in both the Batile and Scouting Fleete.

The rapidity of fire and other conditions connected with
entitairersft fire sre such that mccurate observation is not pos-
eible., The results of the year's fir ing therefore 4o not indicate
whether or not any advance in this form of fire has beem made, It
ie known that o fairly efficient method of determining speed and
eltituie of the plame, by iracking with ranges and position
anglee, has heen in general use.

There axe several nethods of controlling anti-aireraft
gun fire, end one, termed & "one minute barrage", originated by
Mr. Charpentier of the Bureau of Ordnsnce, hae recently been sub-
mittéd to the fleet for trial. A board hae been appointed
in the Battle Fleet to consider all matters connected with
anti-airoraft fire, and to recommni a standard procedure.

It ie not bel leved that any marked advance can be made
in snti-aircraft gunnery until the installation of & director
gystem. Vhile the design of such a system involves many com-
plicated probleme, the Buresu of Ordmance believes that it has
arrived at s satisfuctory solution, One complete installation
hae been ordered manufsotured for the MARLAN , snd will prob-
ably be ready ainnt July 1.

A B" 25 caliber anti-alreraft gun with power leading
arrangemente has passed succeseful tests at the provimg ground,
Batterier of these guns are being manufactured for the MARYLAND
class, and the aircraft carriers.
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DESTHOYES GUNNERY
Seaexal.

in the destroyers, while therc hes beea & stesdy incresase
in o!!lct‘hn:. progress in guanery has been grestly hsmpered by
shifting officer personncl, and Ly lack of officer personnel with
sdeguste gunnery experience. It is believed the detall of en ex~
perienced guanery officer oa the staff of eagh destroyer squadron
commander has been a etep ia the right direction. A gertala smouant
of smmuaition is sllowed yearly %o esch aquadrﬁn for sreining pur-
posess This smmuaition is expended se direated by the squadron
comnender by the vescel designated by him ss the guanery tralalag
vessels The oaly restrictioas pluged by the Lepartment oa the
expenditure of this ammmnition is thet esch traianiag practice shall
be conducted for the definite purpose of testing or demonstrating
projosed fire coatrol methods, sad thet & roport shsll be made
stating the obJect of the prasctice, the results, sand the sonclu~
gions drawn thereirome.

At prosontoindtvidnul destroyerse fire two forme of gun
prectices, and three forme of torpedo practice. Cme of these tore
pedo practices (B) is fired in combiaution with the loag ruage gua
practice, thus requiring the prtoticnl}: simultaneous use of both
guas snd torpedoes. In sdditioan to the iandividusl ehip practice,
esch divieion of destroyers ie required to fire s division practice.
There sre three forms of divisioa jractice, & different form being
seeigned by vqusdron commanders to ench divisioa of their squadroa.
Phere is slso an Advenced Lforpedo Prsatice coaducted a: a Sactiosl
exeraive in comjunction with the yesrly fleet mebiliszation, and the
firing of torpedoes sgaimst tho battleships ia force ,reetive.

Sup Sregtiges.

!h; gun prectices are short reaage buttle practice, whish
requires no desoriptioa, end loag range battle jractice. Shors
range director practice has beean held since the lastullation
of destroyer directors, uatil the prescecat yesrs it i &
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valwble practice,and should be continued, but the time al-
lotted to gunnery, with the resulting crowding of gunnery
schedules, made the reduction in the number of destyoyer
exercises advisable if not necessary. A gun practice,

rather than a torpedo practice was elimimated, since the
torpedo i= the primary weapon, and each form of torpedo
practice had a distinet pwpose. The ammunition saved was
utilized to give longer stringe on Long Range Battle Practice.

In the long range battle practice, the towed target
represents an oppoeing deetroyer or light cruiser, It i=
followed at 9000 yards by two vessels outlining a battleship
divieion, thus forming & 1700 yard torpedo target for torpedo
practice "B". The destroyer stands in to the attack at 27
knots end ocommences firing with the gun target about 40° en
‘bow &t a range of about 5000 yarde., Dw ing this gunfire, one
torpedo is fired at the torpedo target. Omne l\!.nuio anl twenty
geconds after "Commence Firing", the destroyer turne away
180°, opens fire with the opposite battery, amd fires another
torpedo at the torpedo target. The course and speed of the
targete, within certain limits, are unknomn to the firing
veesel.

Ten rounds per gun are allowed for each battery, with
a2 time allowance on each of 1 minute and 20 seconde. To
fire the entire sllowance requires a high rate of fire.
Destroyer fire has been too del iberate, and the orders were
drawn up with the pwrpoee of stimulating a greater volume of
fire.

All destroyeres should fire a night practice, dbut at
present time does mot permit. One divieion of each squadron
fires a night division practice each yesr, and the lessons
learned sre pﬁbnahed to all.



Torpedo Practices
Battle Torpedo "A" ie the elementary torpedo practice.

The range, 10,000 yards, is merked by a reference vessel,
and the garget is moving at a course and speed known to
the firing vessel. Four torpedoes are fired from each
broadside, two being fired from each tube mol_mt. Un-
fortunately, yearly torpedo losses have been greater than
the replacements possible with existing sppropriations.
Therefore, in order to meet the wishes of the Bubveaun of
Ordnance that the total of torpede firing be reduced, and
to gain 'a. few additional torpedoes to be fired at ofher
practices, it has been directed that only one broadeide be
fired on torpedo "A" this year.

About eight hunired torpedoes were fired at this
practice during the past year and the results have been
the subject of a most gareful and thorough analiysis, This
analyeis hes been published in mimeograph form by the Chief
of Naval Operations, and I recommend it for the considera-
tion of anyone interested in the details of tarpedo control.
In general, the following conclusions were drawn:-

(a) That torpedo performance was excellent.

The principal causes of failwe to hit were errors
in control and to a lesser extent, variations in
target speed.

(b) That the ready torpedo policy is a success.

(¢) That fizxed or semi-fixed tube laying is

superior to moving tube laying.

(d) That, in the absence of a "follow-the

pointer"™ system, fixed tube laying is superior to
gemi-fixed for spread firing. !

(e) That & single vessel firing at long range

should not use spread.
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(£) That in the case of vessels in formstion
firing at long range, spread should be used by each
veesel.

Battle Torpedo "B" of last year, required the firing
of a salvo of six torpedoes from one 'broadaid'e againet a
target simulating & battleship division. The torpedoes
had to be fired in the two minute period between six minutes
and e ight minuteg after the "execute”. At the receipt of this
signal, the destroyer was required tc be withina certein area,
g0 designed as to give the commanding of ficer ample latitude
in selecting and reaching a fawersble sttack poeition.

Therej has not been time to analyse the ruu;l.ta of
thies practice ae completely as those of Battle Torpedo "A",
but the anslysis which has been made fully confirmes the pre-
vious conclusions. Moet destroyers used the "collision course"
method in obtaining estimates of the target course and speed.
Owing to the lack of traoking facilities inheyent to destroy-
ers, this appears to be a‘moat practicel method, and shounld
be developed further.

It wae noted thet in many cases the firing positions
were not selected with sny consideration of tarning to fire
the opposite broadeide. It is desired to introduce this
feature, and at the same time to retein the firing of a
fairly large salvo. Therefore, for the presen$ year, the
practice has been modified so that both broadeides are re-
quired to fire. One torpedo is fired om the first broad-

gide and fouwr on the second.

Division Practices.
Two of the destroyer divieion practices are com-

bined day gun and torpedo practices. Thn‘third is a night
practice for guns alone.
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Division Battle "A" conmbined with Diviesion Battle
Torpedo "D" simulates an action between a diviesion of de-
stroyere and two light cruisers, in the enemy van, during the
del ivery of a torpedo attack on the head of the enemy battle '
line. Specifically the principal objects of this practice
are:-

(a) To develop a standard procedure for comtrol

and concentreation of gunfire when a division of de-
stroyers is engaged at long range with light forces,
with a rapid rate of change.

(b) To develop the best open attack formetion which
will permit of effective gun fire dwring the approach
and from which it will be easy to maneuver to fire
torpedoes. '

The gun targete are in & position with respect to

the torpedo targets in which light eruisers repelling a
destroyer attack might be expected to be found. The tor-
pedo target represents a divieion of battleships. The divi-
sion is allowed 16 rouz;aa per gun of the engaged battery,
ani has 6 minutes in which to fire. At the expiration of
that time it hae 3 minutes more in which to deliver the tor-
pedo attack, consisting of the actuml firing of one tarpedo
from each vessel, and the simulated firing of the other five
of the same broadeide.

Division Battle "B" combined with Division Torpedo
"E" is gimilar to the foregoing practice,exmpept that the
gun range is shorter and the opposing light forces are
supposed to be destroyers. Eight pyramid targets are an-
chored in irregular groups of fowr. To obtain a comparison
between pointer amd director fire under such conditions, the
former ie required for ome group of targe.'ta. and the latter
for the other. The change in bearing is very rapid and the

-26=



-relative positions of the targete, as seen from the firing
ships, change as the dfvision passes.

As before, =ix minutes are allowed for 16 salvos and
three minutes more for thedelivery of the torpedo attack,
In this practice all torpedocee of ome brosdeide are required
to be resdy to fire. One torpedo, chosem by lot by the
Chisf Observer after the run starts, is actually fired.

Division Battle “é" eimulates an emcounter =t night
between & division of destroyers, and an enemy sorecen. The
principal object of the practice is to develop and test stand-
ard procedures for control of gunfire and {llumimtion at
night, and to train the personnel in night firing. Three
targets are anchored in a triangnlar formation. The firing
divicion enters the target area at the base of the triangle,
and changes course 45° to the vight or left, se directed at,
the time by the Chief Umpire, in order to pase the target
at the spex. Illuminmation is by star shell, searchlight, or
both, as directed by the standard procedwre. 8Six minutes is
allowed for 16 salvoe. The ranges will vary from 2000 to 3000 g
yards, The divieion is penalized for sny target left unhit.

While these division prectices have furniched excel-
lent training,and much of value has been learned from them,
there ie yet sufficient dsta to establish a gtandard pro-
cedure for all destroyere. Methole uweed have waried greatly
and resulte have been indeterminate. Furthermore, firing
divieions are prome to lose gight of the general mission and
to concentrate on the immediste mission, that of firing the
practice. The proceduresin general have been drawn wup to fit
the particular mractice, and have not bea sufficiently broad.
The type of procedure decired is well exemplified by the battle-
ship secondary battery fire distribution instructions.
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Advance Torpedo Practice.

A discussion of destroyer torpedo exercises would not

be complete without adverting to the Advance Battle Torpedo

Praectices.

Two exercises of this natwe are held, in one

of which the destroyer squadrons of the Battle Pleet usually

form the firing force, and in the other, those of the Scout-

ing Fleet do the actual firing., Conditions and forces are
varied €l ightly in the two exercises.

The
engagement
light m.t.ne
ob Jects of

(a)

(b)

(e)

(e)
(£)

exercise is in general & simulated approach and
between two fleets, including battleship, destroyer,
layer, and, if available, aireraft units. The
the practice are stated ag follows:

Train officer personnel in tactics, especially
in tactical scouting before a fleet action;
destroyer squadron torpedo attacks during

fleet action, ‘do:hnae against such attacks,

and the tacticsl use of l1ight mine layers dur-
ing fleet action.

Develop the tactical uses snd limitations of
the smoke screen under cohditions simulating
battle.

Develop the beset approsch and deployment dis-
positions of destroyer squedrone, light oruisers,
and light mine layers.

Develop destroyer attack formations,

Develop the system of c ommunication to be

used in tactical scouting; in the deployment

of forces for battle; in handl ing & destroyer
gquadron, incluiing meneuvering, gunfire, and |
torpedo ﬁ:e:. in handling light mine layers, in-
elud ing maneuvering and laying drifting minee.
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As planned for last year, the fleets were to have
started from positions from 40 to 60 miles apart,with light
forces disposed at discretion but within a certain radius
of the fleet guide. As carried out, the exercises com-
menced with the main bodies practically in sight contact, and
with the general deployment courses known. Ae a result,there
was no taotical scouting and all the light forces were con-
centrated on the flank toward which deployment was to be made.
This artificislity resulted from the desire of the fleet to
include aireraft unite in the exercises, and the restrictions
as to time imposed by the radiune of action of these planes
from their base. This year, tactical scouting, and the exer-
cise in msking preliminary dispositions will be meserved,
at the expense, if necessary, of the participation of the
aireraft.

As a practical exercise in tactice, this practice was
of great velue and interest to all units of the fleet, com-
ment to that effect being most general. The reporte were
moet complete, and after due review and analysis the results
will be published in the "Annual Report of Gunnery Exercises”.

While the time available does not permit a discussion
of the lessons of this exercise, I desire to submit for your
gtudy a few of the major conclusions drawn by the Commander-
inéChief, Battle Fleet:

"(a) A destroyer daylight attack requires such
precision of execution and such & high degree
of coordination on the part of a large number
of units and develope 80 rapidly that it is a
very delicate snd inherently weak proposition,

"(b) The fraility of this form of attack rendere
it liabdble to being brokem up or disconcerted
by a comparatively weak force.
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"(c) Destroyer daylight attack ies a wezpon of

"(d)

"(e)

"e)

"(g)

opportunity to be held in reecerve until the
opportunity comee. It is not enough that the
enemy's main body should be under gun-fire as

a condition for launching the attack. The

ensmy should be not only under heavy gun-fime

but should be severely punished and somewhat
disorganized before the attack is launched,

To do otherwise would probably mean the saecri-
fice of most of the attacking destroyers as
against an enemy having an equality or super-
fority of light cruisers.

Daylight at tack to be succédsesful must be heavily
supported,

The torpedoes must come in overwhelming numbers
otherwise they are too easily avoided. There is

a tendemoy to try to atteck from a point too sharp
on the bow. This reduces the effective target
area, causes too much congestion in the vicinity
froam which the attack ie launched and decreases
the angle through which enemy's battleships mus%
turn to avoid attack., We should train to make
use of all the area forward of the beam which
will give a track angle normal to the enemy's line
of bearing.

The essence of a successful attack is speed. The
general plan having been determined upon the at'{-.aok
ghould be launched at the highest possible speed. -
The engagement between light forces which may
normally be expected to precede and accompany a

dsylight attack amounts to several complete naval
engsgemente crowded into an abnormally showts Fpace
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"(h)

"(1)

w{3)

of time by reason of the high speed used and the
lack of resistance to punishment of the types
engaged. Because of the high speed and the
shortness of the attack mistakes made are un-
usually difficult to correet.

The principle of concentration applies with full
enphaesis to an engagement between light_toroea.
Separations are bouni to occur and quick decisions
must be frequently mede. In case the choice of
action is not clear the decision should be to
Join the nearest support.

The need for routine employment of destroyers at
reasonably high speeds is obvious. All their
battle maneuvere require high speed. This means
that their officers must be trained habitually to
think quickly and to handle their ships, their
divisions and squadrons quickly. Speeds of

less than 25 knote are low epeede for destroyere
and maneuvers at low speeds are not destroyer
manenvers.

'"Disturbing the enemy's gun-fire' by requiring
him to turn %o avoid torpedoes must not come %o
be cons idered as a sufficient warrant for a de-
stroyer @ay-light attack. Turning does undoubted-
ly disturd gun-fire to s certain extent but grob-'
ably lese juun is generally supposed, Even :
the tuwrn is momentary for the torpedoes come

end go in a few minutes., The disturbance to
gun-fire is a useful by-product of torpedo attack
but it is not spt to be very serious and camnot
of itself justify a daylight attack.”
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In coneldering the foregoing conclusions, it ie
believed that careful thowght should be given to target
practice resulte with torpedoes, and battleship secondary
batteries, and the demonstrated vulnerability of these

batteries when the vessels are und er effective main battery
fire.

t Charge Practice.

Exercise of destroyers in their enti-submarine wole
is retained by requiring a yesrly depth charge mractice.
The point of cubmergemce is represented by the splash from
a gun fired by a reference vessel. A destroyer proceeds to
attack ueing two live and six dwmmy depth charges. The merit
for the practice is. obtained by tracking the destroyer by
observations from reference vessels and q.tmutm, from a
diagram provided, the probablility of the submarine bdeing in
the srea covered.

Destroyere fitted with proper listening gear carry
out a practice with an actual submarine, ueing dummy depth
charges. In this case positions of destroyer =smd submarine
are plotted for time of lasunching each charge, and meris
determined accordingly. As yet, no satisfactory results
bhave boeen cbtained with lietening gear on destroyer.

Only a few of the new light erulsers were able to
carry out any gumnery eszercices last year., The practices
1aid out for them this year perallel the destroyer ano;u:,@l
except that the gun ranges are much greater. In order to
familiarize the personnel with the director system, they
will all fire Short Remge Director Practice. They are
also to carry out s mining practice.
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Submarines are handicapped in gun fire by the fol-
lowing conditions:-

(a) Lack of rangefinding facilities.

(b) Low spotting positione, and lack of good
spotting glaeses.

(e) Poor gun platform.

(d) Iack of training facilities such as chesk
telescopes.

The eriticiesm bas aleo been made that submarine per-
sonnel, a8 a whole, believe thet good resmltes are due more
to luck, than to scionece and skill, and do not, therefore,
give enough time snd thought to the use of the gun,

The followiug steps are being taken to overcome or
lessen the foregoing defects.

(2) The Burean of Ordmance has developed a submarine
range finder, and two are being manufactured for test
purposes. If they prove satisfactory, all mubmarines
will be eguipped.

(b) Small rangekeepers have been added to the allow-
ance list of 8 type amé later submarines.

(c) Specinl watertight spotting glasses are being
designed. _

(d) Spotting through periscopes will be given a
trisl.: This requires improved communications between
control room &amd gwa.

(e) Watertight night telescopes with cheoking eye-
pleces are being developed.

(£f) The Chief of Naval Operations has allowed easch
gubmarine ten rounie of ammunitidn to be used, as di-
rected by each divieion commsmder, for the development
of standard methois, It is hoped, in particular, that
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information will be obtained 28 to the best methods of fire
control, and the condition of "trim™ or "bouysuney"whiseh
will give the steadiest possivle gun platform, and at the
same time be"safe". A submariane in the lighf condition is
extremely tender, and the kick of the gun gives it & heavy
roll even in calm water.

The surprise ;lement and the safety of the sub~-
marine itself require thet a submsrine must open fire immed-
iately and effectively when it comes to the :surface. The
deterninatibn of the opening rasge should therefore be made
beforehand. The fire should be rapid with no effort to spot
each shot. As in salvo firing, a small percentage of shots
should be kept short.

PORPEDQ PRACTICES.
The torpedo praatices gonsist of Battlc Torpedo

Preotices "A", "B", "C", snd "D" and Advanced "A" und"B".

Battle Torpedo Practice "A"™ is a2 submerged sttack
on a target stcering a sigzag course, speed from 8 %o 13 kanots.
The zigzegs %o be used, and the speed of the target are deter-
mined by lote 2Thie practice is fired three times during the
éear, one torpedo being fired on esch practice. On the first
two practices, curved fire must be used. On the last practice
either ourved fire or a straight shot may be fired. On the
lest praotice, the target is protected by an sati-submsrine
screen.

Battle Torpedo Practice "B™ is s submerged attack on
8 target protected by an :nti-submarine sereen, steering a zigigg
gourse, speed 8 to 13 knots. The form of zigzeg and the speed
are determined as before. The Submarine fires four torpedoes,
any form of torpedo spread desired can be used.
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Battle Torpedo Prsctice "C" is a submerged attack
on a target steering a steady course, speed 8 $o 13 kaots.
Speed is determined as before. The approach is mede entirely
withy the sound spparatus on board and the torpedo is fired
on the information obtained by such sound spparstus. No
officer or man attached to the submerine is allowed %o use the
perisoopes

Battle Torpedo Prsetice "D" is & submerged attack
by a ncatiod of three or more submerices on tsrgets pro-

"teated by an aati-submarine screen and csteering a steady
gourse, speed 8 to 13 knots. The speed is determined sas
before. Lach submarine of the section fires one torpedo, aay
form of torpedo fire desired may be used.

Advanced Battle Torpedo Praaetice "A"™ is mupposed to
simulate the sotion of & eection attoock on & bsttle fleet
soreened. The genersl plan consists of & target of four
battleships in any stsuandara formetion, sereened by a division
of destroyers. .Thia target will be directed %o pass through
a given ares, one section of four submarines will be detailed
a8 the attaoking submarines, while other submarines will be
disposed as scouts to convey neceessry information of target
approach, formstion, speed, ete. to the attascking section.
Esch submarine in the attsck will fire four torpedoes.

Advanoced Battle Torpedo Preactice "B" consists in
specially designated submarines firiang & torpedo fitted
with a war head and in sll respects ready for & war shot at
& target which will cause the detonstion of $he war head.

One of the weuknesses of the presoribed $orpedo
prectices for submarines is the slow apqu of the turget.

1t is fully reslized that %o require submarianes to fire at



slow speed targets in false training, but it is imprscticable
at this time to obtain targets for sll submerines with a speed
of over 13 knots. It is hoped in the near future to have
targets for this purpose with a range of from 10 to 20 kanots.
There has been much discussion both for sad sgainst
th§ so-gelled "Submarine section attack". To date the seation
attack has only been moderately successful when used sgainst
slow speed, non-zigzagging targete protected by not more than
two soreening vessels. As far ss is known, it has never been
used against high speed zigzagging targets protected by an anti-
submarine screen. Uunder these conditions, it is thought thag
the section attaeck, with our preseat day submarine, would be
hopeless, due to (1) the inability of the submerged sectioan
to maneuver, (2) the lack of communicstion facilities, (3) the
laok of sufficient submerged oruising radius, (4) the slow
submerged speed and (5) the greas possibllity of eoilision while
submergeds. It would therefore seem th:% some other method
of using our submarines ian coajunction with a fleet eagsgement
should be develored. Due to the low eruising speed both
surfasce and submerged as compared with that of the ships of
the fleet, our submarines sre really nothing but mobile mines
and should be employed seccordingly.

AIRCRA G X
GENERAL.

The sireraft practices for the year just completed
were nov in almost &ll particulars. Therefore, & complete
comparison with previouns porformanQus is not possible.
However, the comment &8 & whole from the service on the new
practices has been favorable, and it is believed that, though
modified in minor particulsrs, they will be effective for



several years %o come and a comparisop of performances will
be poseible.

The practices have been laid out, keeping in mind
the graduel development of the skill of the individual and
the unit as a whole. Individual Battle Practice is the
first and elementary practice of the yeer. It has for its
objeast the trasining of the individusl in the use of the
weapons whieh he 1s required to man. This may be & fixed
mechine gun, & free machine gun, & torpedo, or a bomb, or
any combinaticn of the last three weapons nemed.

Progressing from this prsotige, the next step
is the development of the airoraft orews se & unit. This
is the object of the practices reguired in "Bingle Aireraft
Battle Pragtice.”™ The plane is menned and used under condi-
tione whioch &8 neerly as possible simulate & single plane
gombat action.

Having completed these elemeantary forms of prec-
tice, the plane is put intc formaetion practices. Here a
division of from three to six planes is the unit and the
prectices are laid out with the object of developing the
efficiensy of the division. That ic, the efficient manning
of the wecpone with which the aireraft are equipped, while
the plenes are flying in close formetion. Sattle conditions
of sttack snd meneuver are gpprosched as nearly as possible
in this prectice, though the negessity of 3ettipg & record
for scoring and providing suitable t.rgets grestly handi-
caps mughige gun prasetices.

lorpedo .
The most spectacular and most important insofsor
es it brings to light the necessity for a prompt decision



in poliey of types of plane %o be developed, i Torpedo
Formation Battle Freotice. This prsotice coasists of &
supported torpedo utteek by an sirersft squadros (12 planes)
on & division of three buttleships steaming in column at &
epeed Letween 12 %o 18 kuote.

Lue to unavoldsble oircumstanees, only one Sorpedo
plane squadron was sble $o carry out this presotice duriag
the guacery yesar just completed. Thies wee Torpedo and Bombiag
Flone Squadron Mo« 1, with the Sgouting Fleet.

The prucotice was held on the Southera Lrill Ground
oa o November 19:3. The buttleships in the Surget forme-
tion were the WYOQWING, ARKANSA and FLORIDA, ia the oxder
named. For purposes of scoring end observstion, the battle=
ships were surrounded by & division of destroyers st 4000
yarde distenge. It will be noted thut while thesc destroyers
were not ecting c& s eoreem, they were diuposed in positions
which would be occupied by sereening destroyers.

The attack was promptly snd expeditiously cerried
oute Briefly, the sttsck wns delivered as follows:

The attscking squadron wee divided into four groups
of three planes esgh; two groupe attuoking from esch bow of
the forustion. A4All plunes hed oaly & 60 %o 100 foot elti-
tude while makiag the aspproach. ZThe time elopsing from the
time the first plene erossed the liae of the vurroundiag
destroyers until the leet pleae fired her torpedo and pessed
the line oi surrounding Gestroyers outward bound, wa. 6
mionutes end 56 seconds. The elspeed time from the dropping
of the firet torpedo to the dropping of the luet torjpedo
was 37 seconde. Three hite were made, one on the leadiag
battleshlp snd two on the sedond ship in column. Cne tore



pedo crossed the line of the terget formation 2nd two were
lost. The other six mede erretie ruse. The oanly msaneuvers
made by the target group were shipe left 300 ghortly after
the plsnes were first sighted snd ships right 60° executed
just after planes crossed line of surrounding destroyers.

It is believed that serious consideration should be
given to the following questions:-

(a) Can a successful supported daylight aireraft
torpedo atteck be made?

(b) Assuming that it csn be mede, iz it as effec~-
tive as 8 bombing attack under similar gondi-
tionsY Does not the latter employment seem
logical in view of the torpedo mensce alreudy
introduced by the employment of destroyers¥

(e) What will be the method of gontrolling guafire
on torpedo planes whigh pass within the destroy-
er screen® How can they be attacked whthout
endangering own ships?

(d) Assuming that we have torpedo planes whigh

can attain an asltitude of 5000 or 6000 feet fully
loaded (we have none now), what is the best
approscht 1s 1t better to come in &t a high
altitude %o escape brosdside gun fire, or to
approasch at & low altitude, risking the broad-
gide battery fire and depending for safety on
quick attaek and possible confusion in the fire

gontrol of adjeceat vesselsY

Deficiengies.
The aircreft practiaoa this year have been oaly fairly
satisfectory. However, it iv hoped that with the new organiza-
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tion we will have sufficieat permanensy in personnel %o
carry out the preseribed practices. Dluring the yeasr just
completed, only eight of the twelve sative sircraft uwaits
carried out all forms of prscofice.

The following are the salient defects of our
aireorsft and their equipment which have beea brought out
by this year's practices.

(8) Lack of efficient bombing sights. The Wimpores
sight, which was developed during the war, is still
in use. Thie sight is not efificient and is prec-
tiually_nsolnsa for anything but up and down the
wind bombing. There are several bombing sighte
under development. The ﬁoat promising of these
is the Seversky eight; It is an eleetric impulse
gyro stabilized sight and on tect by the Army has
proved to be very good. However, there is some
difficulty over patent rights and exelusive use
of the patents. The inventor has demsnded seversl
amounts, &all of whioh have been considered exces-
sive. The Navy hass been working on s sight de-
sigaed by Nordon. This slso is & etabilized eight,
but on test hes not proven satisfactory. 1 hsve
been advised from relisble sources that it will
probably be three yeare st the present rate before
our planes are equipped with efficient bombing
sights.

(b) Bombs. For this coming year, it was decided as
the culminating bombing practice of the yesr to
have one divieion of esch bombing souadron carry

out a formation bombing prastice, each plune
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dropping one 100C pound bombe This brought

to light the situstion that we have ocaly

uﬁont 20 = 1000 péunﬂ bombs. ZThey ere rellas
of the war. also, no suitable vombiag racks
for these bombs are svaileble sad it iz doubt-
ful if we bhave jplane: with euough power to lift
them iully loeded to 6000 feet altistude. IThe
Bureaus of Urdnsnce sand Aeronsutics sre trying
to meet these deficiengies. It remains to be
seen if they omn dc¢ it during the gurrent years.
A gommon delecot, though of misor importence,
was the frequent ifallure of sync hronizing gears
oa fixed mechine gunse This defest is being

gorrected.

(d) Di-2 type plenes sre under-powered. Lhey gen

barely get off the water whea loeded with tor-
pedo and machide gune This defect ie serious
and should be gorrected.





