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CONFIDENTIAL

NAVAL. GUENERY - 1924

In preparing this talk for the wWar College, I have assumed
it to be my primary miseion to give you the informmtion in
gunnery in the fleet that will be of the most interest to you
and of the greatest aesistance in your tactical studies. ) §
ehall desoribe, in s general way, the exercises carried out
by the various typees of veessels during the past 'yur. and thoee
which are planned for the coming year, and shall discuse more
gpecifically such mogress made and lessons learned se are be-
lieved to be worthy of especial mote. If I £fail to touch upon
any subject 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 questions that may be asked.

Owing to the delay in the receipt of many reports, I have
not availsble as complete an analysis of the results of the
Guanery Year as I hoped to have at thie time. In general,
however, while there have been many disappointments, I be-
lieve the work of the past year has been most satisfactory and
that substantial progress in the art of gunnery has been mde.

The scope of the Office of Fleet Training lms recemtly
been broadened to incluie a tactical ‘astion. Since gunnery
problems ani tactical probdlems are intimtely related, a close
liaison between these sections has been established, amd in
preparing future gunnery exercises, the tacticsl section will
alwaye be consulted.

BATTLESHIP GUUNERY |
0f the eighteen battleships which were in commiesion during

2ll or part of the guunery year, only eleven completed the
scheduled exercises. Due to unfavorable weather conditions
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on the Southerm Drill Grounde, and later, the condition of
their engineer departmente, four ships fired Shoxt Range
Battle Practice only. Another failed to fire lLong Range
Battle FPractice due to necessary engineering overhaul. As
a result, over 25% of the battleships received only a
partial training ia gunnery. Owing to the requirements of
the Midshipmen'e Practice Cruise, the battleships of the
Scouting Fleet are always handicapped in this respect,and,
ae a whole, are not up to the standard of the Battle Fleet.
Two veseele, newly commiscioned, were not ready in time to
do any firtng.

ghort Range Bsttle Practice
The past year marked a return by the battieships to

the o0ld familiar short range battle practice. The in-
terest shown and the results obtained in this practice were
highly gratifying. The average hit per gmun per minute of
2ll calibers, except the Z-inch A.A., were higher than ever
before, and in the l4-inch the improvement was most marked.
- The average hits per gun per minute of l4-inch 50 caliber
turrets was 1.50 and of l4-inch 45 ealiber turrets 1.55, ne
against the previous high average of 1,19, obtained in 1921,
an increase of about 30% in effective volume of fire, Pive-
inch 51 cal iber guns averaged 4.50 against & previoud high
average, in 1920, of 3,98,

There i# no dodbt that this practice arouses great
interest and is an excellent incentive in elemenfary training.
It affords, however, no training whatever in director fire.
Unfortunately,it hae been necessary to abandon d:ort range
director practice, in order to avoid crowding the periods
which can be allotted to gumnery exercises. The idea seeme
to be a gshort range battle practice which will combine both



pointer and director fire, but to date no completely sat-
isfactory practice of thies matwre has been devised. The
combined practice fired by the battleships in 1923 was an
excellent training, but oreated great dissatisfaction owing
to the difficult)of detergining the hits, and the time which
elapsed before the scores could be fimally announced. The
target for this form of practice must be at a range suffi-
ciently great to avoid too many artificialities in the
Mofor gystem, and yet must be large emough té catech

all properly aimed shots.

Hight 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 s 20° elevation and to about
10,000 yarde with a 15° elevation. As the 5-inéh gun mounts
of the older ships have a maximum elevation of only 158 "
the alteration of these mounts %o give inecreased elevation
is under consideration.

The nigh practive of last year was fired at ranges from
6,000 %o 9,600 yarde, It was an individual ship practice
fired at two towed targets, ome for the main battery and
one 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 broadside
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 with the port battery as rapidly as the groups
began to bear.
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The practice wae designed % give rapid changes of
range, and to vimulate maneuvering conditione which might
occur in & night action. It wae found to be rather difficult,
on account of firing vith the ship unier helm, and ar a com-
petitive practice it wae not entirely mtiefactory,. Ae
observation of the fall of shot was almost impracticable,

a constructive target could not be weed, and hite on the
mater ial target at that range wore to rome extent matters
of luck, even when perfeect straddies were obtained,

It was decided this year to divide the pmetice into
two parte, one cimuwlating a main battery aot“ﬁ between
cepital shipe, at a range of sbout 10,000 ysrds, snd the
other oimulating secondary bvattery fire to drive off enemy
dight eraft vhich hae penetyated the soreem. On the
former pmractice long range star shell slome will be weed,
and the firing unit will be a diviesion, there beimg a
target for each ship. .

f£ince all our previowr experience with star shell
has been with eingle shipe, ve are moet anxiour to obtain
information on the cubject of illumination by ships in forma-
$ion. In order to give the divieion commander ample lati-
tude in this metter, the ¢letribtuion of the division allows
ance of illuminating projectile ic left in hie handeithat is,
he may direct each thip to illumimate its owvn target,or may
designate certaln chipe, or one ship, to 1llluwtrate for the
ent ire divirion. Fersomelly, I beleive that there msy Ve
chance of confusion botween stare fired by adjncent ships,
apd that the moset effective illumination ean be obtalned by
e vingle vhip firing spreads so spaced that the are of illue



mination is practically continuons and covers the divieion
fire sector. This, however, is entirely a matter of opinion,
and 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 hattery efficienoy would be increased, since
the interference and blinding effect of star gune fired

at odd intervals would occur on one ship of the division
only, instead of all.

It was found, with the old 6,000 yard star shell,
that, if the pro jectile was fired to the full range, and
burst sbout 1600 feet high, it gave effective illumimtion,
by eilhouetting, to a target at any range up to about
5600 yards. This greatly simplified comtrel, gince it per-
mitted a & ingle fuse setting, and a single sight setting
in elevation. The same effeect is cbtained with the longer
range projectile, but simce the further behind the target
the star burets, the more nearly om in deflection it must
be, it appears probable that several 41luminet ion sones should
be established, with e fized sight setting end fuse setting
for each zone. Boarde in the fleet will comsider the emntire
gub jeot of ster shell comtrol upon the completion of night
firings this year, with a visw %o drawing up standard in-
gtructions and procedures.

In thie connection, also, thought is beinmg given
to the use of seroplane flaves for target illumination, with
the idea of inereasing still farther the main battery night
range. The experiments so far conducted have not been very
conclusive, due largely to the unreliability of the flares,
shich have been of old Army war stock. However, it 1s hoped
the Bureau of Ordmance will soon lave 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 s pot-
ting during the coming practices. This may prove a very
interesting devel opment.

The secondary battery practice is practically the
old night practive of two yosri ago, fired at ranges
between 6,000 mand 5,000 yards. There i= a run for each
battery, the illumination on one side being by short range
star ghell, and on the other, by searchlight. This will
not only afford a comperison between the two means of il-
lmmtion 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 individuwal 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 slive to the im-
por tance of night firing, and will do ite ubmost to develop
this feature.

Long BRange Battle Practice.

Main Battery.
Reduced charges were used by turret guns 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 inmcremced volume of fire. The maxi.
mum shots par gun por mimute ocbtained war 2.01, which is»
the highest ever made., This wes the parformnce of She
TERNECSEE, vhich fired seven: regular salves in 5 minutes
and 19 seconde, even theugh one salve wee 2lightly delayed
by & wild turret. The average chot: per gun par mimute wae
1.59, as compared with 1.20 iz 1925 end 1.05 in 1922, an
improvement of sbout 365 in two yesrs. Thic improvement
has boan socompliched mot ©o much throwgh more rapid load-
ing, ae by the elimimation of many delays in the other
factors which go to mke up the salvo interval. 4All battle-
ghipe made very careful time ctuiies of their operatione.

The accursey las spparently not suffered cines the per-
centage of hite, 9.01, ir slightly better thanm the average
of 1923, and only elightly less than RBhat of 1922,

The average hite per gun por minute rose from 0.10
in 1988 and 0.09 in 19235 to 0.15 4n 1924, It might be
argued that the chorter range accounts for some of thie
improvement. However, the shorter range rhould not affect
the rate of fire materially, since sll shipe were wing
almost maximum elewn tion.

The percentage of hite is belleved to be about the
same or possibly less than would have been obtalned at fuil
range with full charge. Reduced chargse appear to be more
erratic in performance tham full charge and patterns averaged
plightly larger than in the full charge practices of the pre-
nﬁug two years, Frobably fewer etraddlee on the firet salve
would have boan obtained at the highor range, but it is thought
that the mjority of ships would have straddled at once.
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Qur patterns are greater than desirable, and every
effort is being mnde tp determine the cause of excessive
dispersion in order that his feature of owr gunnery mey be
{mproved. The ecal idbration of the lé6-inch gun ships, at 25000
yards hé given excellent results, the dispersion being much
less than that determined by extending the old dispersion
curvee out to this range* The dispersion obi2ined by the
CALIFORNIA and TENNBSSEE at this range at Long Range Battle
Practice is slso much less thanm the normal. The present indi-
eation is thmt, after certain ranges are reached, dispersion
doees not increase, amd may perhaps decrease. Further along
range firings will be necessary, however, to confirm this
theory.

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

ing, the value of fire amd percentage of hits both falling
off considerably from previous results. The average range
was 13,000 yards; shots per gun per minute 3.84; hits per gun
per minute 0.10; and the percentage of hits 3.47. A pre-
limirery ansl ysis indicates that this poor performance was
largely due to poor ocontrol amd that considersble improvement
may be made by paying more attention to fire control. More
firing is extremely desirable, dbut lack of time and funds
prevent. wWithout highly ;traimd control personnel, the
gecondary battery cannot be relied upon to stop attacking

‘destroyers before they could enter effective torpedo range.

During Force Practice, ome squadron of destroyers
launched 35 torpedoes at ranges of from 9,500 %o 132,000 yards.
0f these, which are but a small portion of the full torpedo
power of the squadron, 11 hits were made on 6 battleships.

If in sddition we consider the vulmerability 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 Practice

Foree mractice, fired by the Battle Fleet in Junme,
was the most complete form of battle practice which we have
yet led, It was deesigned to emercise all three hailteries
gimul taneowsly 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 and to shift fire distridbu-
tion at least once during the firing. The secondary battery
wae to fire at pyramidal targets representing destroyers
which were cast adrift on the engaged bow of the battle line.
During the firing of the main battery, airplanes towing sleeve
targets were to fly over and simulate a bombing attack., A
gquadron of destroyers also was to dellver a torpedo attack,
80 timed, if possidle, that the torpedoes would reach the
battle line duwring the #iring. It can be seen that this pro-
cedure required very careful coordimmtion, but it was success-
fully carvied out by the Battle Fleet in a most efficient
manner .

As a result of this practice, it is kmown tlat the
three bdatteries can be fired simultaneously 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-sireraft gune 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 ifficulty.
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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
number of years under very artificial conditions and that
at the higher range the fire contrid difficulties of shipe
in formation would be greatly augmented. The practice was
apparently most interesting and spee¢tacular and 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 difficulty of plotting the fall of shot
of so many ships firing simultaneously, some of the re-
sults are doubtful; dut, on the whole, the main battery
firing was not as effective as at the Long Range Battle
Practice. This my be attibuted somewhat to the difficulty
of ships keeping on the proper target and to range finiing
and spotting at the longer range. Some may alsobe due to
smoke andl gas interference upon which comment was 'moat gen-
eral. The wind was apparently nearly dead ahead.

The fire distribution 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
quadruple concentraion on that target. After firing the
second salvo, the ﬂoog\:fgmlhd "geven ships in the
battle line" and designated her target a®m the second from



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, Several ships fired
occasional salvos at the wrong target. There was general
difficulty in receiving flag signals from the next ahead,

a8 in many cases these signals were not rooot'ni 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 ghot 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 effectively. Unfortumately,
only three target rafts were available for the secondary
battery targets. These had pyramid targets mounted at each
end, which gave six targete in all. However, while it is
not the 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 torpedo attack was most successful, as previously
stated, The torpedoes reached the line 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 effect of the
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maneuvering on gun fire.

Alreraft spotting

Alrcraft spotting has now reached the stage where
it is believed its importence is fully realized. A glance
at the reports of spotting practices for this amd the two
years preceding will assure smyone of the ability of plane
spotters to estimate the fall of shot, The poarest aircraft
spotter is almost invariably ahead of ﬂu best ship's spotter.
Communication between ship and plane, which was origimlly
the greatest stt_nbli.ng block, has been improved. On Long
Range Battle Practice spots were received by ships in from
three to four sedonis after the salvo landed. However,
where & nunmber of ships are firing simultaneously, the wave
lengths of the planes are so close ag to cause interference,
unless the receivers are tuned very sharply, and thlu'o:tore.
1f the tune is eligh¥ly off, the plane ie lost or the wrong
plane received. It is reported that the tune is frequently
deranged by the shock of gun fire. Another u!ﬂoﬁlty is in
the shifting of tune to another wave length, when the target
is shifted, which of course requires very carefully calibrated
receiveres and planes with carefully calibrated wave lengths,
not sub jeet to variat ion. |

The problem was further complicated by the qtrﬁmlty
at times of planes identifying their proper target, or of
ships in concentraion identifying the spots belonging to
their own salvos. Detalled information as to the success
or lack of success of aircraft spot ting at Force Practice is
as yet lackinmg. All the data in this connection has been



submitted to the Fleet Boards which are to revise the exist-
ing instructions with respeet to aireraft 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 airceraft 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, onme 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 stwaddled on
the second salvo and continued to straddle in range. In the
second exercise, the firing ship could not elevate sufficiently
%o apply the first airplame spot of up to 3000, but continued
nevertheless to firve. The range, estimted to be about 33,000
yards, was probably nearer 38,000 yards. No shot fell nearer
than about 4,000 yards from the target and practieslly nothing
was learned.

For those who may be unfamiliar with the method of in-
direct fire, I will outline the procedure. During the
approach the observation plames estimate course, speed and
range of enemy and indicate the bearing. The bearing plane
places itself in 1ine with the firing ship and target, giving
& "mark" by smoke signel and radio when exactly on. The
ship t¥ains the target bearing transmitter on the bearing
plane and plot nmotes the bearing indicated at the "mark"., All
the foregoing informtion is then sct on the range keeper



which proceeds to generate range and bearing. The bearing is
"freshened"” from time to time by Mrther observation of the
bearing plane. The battery is kept trained on the bearing
generated by the range keeper by means 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 imtrumnt im the same in principle as the ordinary
diredtor, except that instead of the target or the actual
horizon, it uses & small ertificisl horizon line which is
stabilized by the action of Pwo gyros, . Reange spots are
applied in the ususl way. Smell deflection spots are also
applied in the usmal menner, but large range spots are applied
as corrections to the generated bearing. The range keeper
operator considers these spots in corracting his set-ap wntil
fimlly a good estimate of the enemy course and speed is
obtained.

The Stable Zenith Instrument, when properly adjusted,
will hold the zenith within reasomable limits under 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 range is concerned, is be-
lieved to be well solved. The maneuver rules should allow
the range to be established by plane spot alone.

In the case of deflection, considersaile 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 mmech ss about 1,000 yards.
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Analysie has shown this error to be due to several causes,
but primarily to the normal hunt of the gyro compass,
Since the generated relative bearing depemds on the compass,
this hunt, which is usually about 40 minutes, at least, is
trensmitted 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 are inherent to the
fire control system.

Anot her dovolophnnt in the near future is expected
to be the use of the radio direction fimer for indiecating
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 besring plane must be able to -

(a) see the enemy.

(b) be visible to the firing ship, and

(¢) be identified by the firing ship.
Radio bearinge will remove these restrictions and the plane
may indicate bearing from & 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 Practice "B" was to determine
the efficiency of double and triple concentration, as com-
pared with single ship fire. This mractice was carried out
by the TENNESSEE, IDAHO amd MISSISSIPPI firing reduced
charges at a range of sbout 12,000 yards. The TENNESSEE
and MISSISSIPPI opened with a double conc;entraion for six
salvos, after which the IDAHO joined in forming a triple
concentraion for six salvos. The last six salvos of the
IDAEO were fired singly.

"~ The rate of fire obtained was uniformly high, the
shots per gun per minute for all three ships being almost
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 salvoe fired sufficiently
close together to make salvo identification difficult. These
occured d wing triple concentration when the hitting gun range
had been thorbughly established, and did not affect the fire.
Aireraft spote were made and transmitted 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
ship 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 weconds.
In the single fire, the percentage of hite was 15.3,
and the target was hit at the rate of 3.9 hits per minute,
with a straddle every 44 seconds.
To summarize, the rate of hitting and percentage
of hits were as follows:
Priple concentration ...... 6.9 per minute - 12.8%
Double concentration ...... 6.3 per minute - 15.4%
Single fire ....... vesssses 2.9 per minute - 15.3%

These results appear to indicate that there is no
loess of efficiency in double concentration, and that the
fire effect is double that of single fire. The triple con-
centration shows a loss in percentage of hits and only a
very 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 subjeet to future modification. In so far as
general conclusions can be drawn from e ingle experiments the
Commander-in-Chief considers the following to be established:

(a) That the doctrine governing firing inter-

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

(b) That double concentration involves no loes

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.



(d) That, regardless of economy of fire or
average fire effect of individwml ships
engaged, douvble concentration in ites total
effect is equally as destructive as triple
concentration and perhape more s=o, from
which it follows that no conceivable fire
distribution of a battle line should in-
cluie both single ship fire and triple con-
centration at the same time. 1In other
words, all enemy thipe £hould be unier
double concentration before triple concen-

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 ecal ibration pruﬂoos of the COLORAIQ and WEST
VIRGINIA, these have proven quite satiefactory, even under
adverse light conditions. It now remmine to make a final
determination of the best colore, and the numbex which can
be made readily distinguishable. When adjacent ships are
fining projectile which make distinetly different colored
gplaches, there chould be little difficulty in identifying
salvoe, and it may be poesible to remove the time sector
restrictions now governing triple concentration. Thie
would result in a higher rate of fire, and a correspondingly
greater fire effect.

S BECO NDARY

Advanwe FPractice "C" was designed to simulate
secondary battery fire by two diwisions of battleships on a
squadron of attacking deetroyers, with the view of testing
exie ting instructions for secondary battery fu; distribution,
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 followms: :

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

(b) Ordinarily the broadside batterties of two or
more shipe will not be c mcentrated on one target. Com-
manding Officers 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, a& when de-
livered at moderate range under cover of a smoke screem.

(c) The u.vi.sioﬁ shall be the tacticel wmit for
the control of fire against destroyers, the same as
against capitel ships. The 0,7.C. will ordinarily leave
the direction of such fire and the assignment of targets
entirely to the Division Commenders but my, at any time,
order such broadeide fire as he may wish., The commander
of the division nearest the attack shall initiate the
action for repelling the attack. As the range and bear-
ing of targeis become more favorable for succeeding
divisions to engage, the commenders of such divisions will
open fire, As soon as & leading division notices that
another divieion is engaging their targets, fire shall be
ghifted to succeeding targets.

(d) signale in conneetion with secondary battery
fir ing will be reduced to a minimum. Division Commanders
gshall open secondary battery fire in ac;ordance with this
doctrine without signal from the 0.7.C. When a division
flagship opens fire on a target, other shipe of the



division shall open fire, each ship taking one target in
regular order in such & menner as not to cross fire. Wwhen

the flagship shifts target the other shipe will shift in the
same direetion so as 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 as destroyere appearing at short range through
smoke or fog.

(¢) Commending Officers shall engage mein battery
target with secOndary battery when the range ie faworable
bul only when no other secondary battery targets sre avail-
able."

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

No fall of shot data wae taken, but all targets, exeept
one, were hit, The fire distribution imstructions were declared
to be practiceble and satisfactory. It was also foumd practi-
cable for onme ship to keep a number of targets in the same
formation under fire by shifting from cne to another in rotation.

Efficient secondary battery control requires that the
director be in the same station and under the diredt observation
of the control officer. This condition cbtains in the TENNESSEE
and MARYLAND eclasses,but not in the older ghips. It can only
be corrected after stremgthening the masts, snd should be com-
bined with the work of ineressing the height of the control
stations. Inerecsed height of control stetions will not omly
improve l;potti.ng, but should lessen casualties among control
personnel by removing them further from the zone 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 indirect fire and esecondary
battery fire distribution practices of this year, with the
exception thet, due tc reasons of eeonomy, the indireet 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 designed
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 lese of fire effect, except that due to
halving the volume of fire while ome group of turrets does
not bear, and is training around to meet the target on the
opposite gside. Ho difficulty is experienced by director
or turret trainers in keeping on, and the deflection can
be held on if the plotting room keeps introducing the
proper corredtion for trunnion tilt, as the Sarget bearing
charges. This is made necessary by the list of the ship
during the turn.

I mention this, in viem of the preseni maneuver
rules for loss of fire effeet during turns. I believe the
penalties for changes of course, particularly of own ship,to
be greaﬁ.y exceseive, and liasble to lead to falme conclusions
of the game board. Since the inetallation of the "Follow-the-
Pointer" system in elevation, director corrections may be
changed quickly, and change of course of 30° are made regular-
ly at target practice, without apparent loes of fire effeet
by well trained ships. If the director, and the ploiiing room
are informed promptly whem the rudder is put over, there is
no difficulty in meeting the situftion.

Bl



Anti-Alreraft Gummery
All anti-airvoraft practices of battleshipe are now |

fired using a toved sleeve target, which i the most satisfactory
yet developed., The present eize of eleeve, however, is rather
aiffionlt to see at times, particularly ant extreme rangee, It

is hoped that the sleeve of improved form recentily designed willk
permit larger sleeves to be towed. Gliders, capable of being
launched from planes, have been menuiactured and are to be given
& trial as targeis in both the Battle and Scout ing Fleets.

The rapldity of fire and other conditions connected with
entitaireraft fire are such that mceurate observation is nmot pos-
eible, The resulte of the year's fir ing therefore do not indicate
whether or not any sdvance in this form of fire has been made, It
ie known that o fairly efficient method of determining speed and
eltituie of the planme, by itracking with ranges and position
anglee, has been in general use.

Thore are several methods of controlling anti-aireraft
gun fire, end one, termed & "one minute barrage"”, originated by
Mr. Charpentier of the Bureau of Ordnance, hae recently been sub-
mitted to the fleet for trial. A board hes boen appointed
in the Battle Fleot t0 consider all matters connected with
anti-airoraft five, and to recommeni a standard procelure.

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

A 5" 25 caliber anti-alreraft gunm with power leading
arrangements has passed successful tests at the provimg ground,
Batteries of these guns are beling manufactured for the MARYLAND
class, and the aireraft carriers.
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RESTUOYES CUNNERY

Seaexals

in the destroyers, while therc hes been & stesdy incresse
in ottlot‘ho:. progress in guanery has been greatly hempered by
shifting officer personncl, and by lack of officer personael with
adequate gunnery experiemce. I1t is believed the detall of an ex~
perienced guanery officer oa the staff of each destroyer squadron
commander has been a step ia the right direction. A certalia smouat
of anmuanition is sllowed yearly to esch -qnadrﬁn for treiniag pur-
posess This smmunition iz expended se direated by the squadron
commander by the vescel designated by him as the guanery trainiag
vessels The oaly restrictioas ploged by the Lepertment oa the
expenditure of thic ammunition is thet esch traianiag practice shall
be conducted for the definite purpose of testing or demonstrating
projosed fire coatrol methods, sad thut & roport shell be made
stating the obJect of the practice, the resulte, sand the conclu-
glons drawn ihorofroni

At present individusl destroyers fire two forme of gun
praotices, and three forme of torpedo prsctice. OCme of these tore
pedo practices (8) is fired in combiaution with the loag runge gun
practice, thue requiring the praottctl}y simultaneous use of both
guae snd Sorpedoes. In sdditioa to the iandividusl ebip practice,
eech divielon of destroyers ie required to fire a division prectice.
There sre three forms of division jractice, & different form being
sseigned by sguadron commanders to ench divisioan of thelr squadron.
There is slso an Advanced Zorpedo Prsatice conducted a: a Saoticel
exeraive in comjunction with the yesrly fleet mobilization, and the
firing of torpedoes sgainst the battleships in force jrective.
Sup Fregtioec.

th; gua prectices are short rsage battle practice, which
requires no desoriptioa, snd loag range battle practice. Short
range direetor practice hae beocn held siace the lastullatica
of destroyer directors, uatil the preseat :oarf it s &
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valwmble practice,and should be continued, but the time al-
lotted to gunnery, with the resulting erowding of gunnery
schedules, made the reduction in the number of destyoyer
exercises advisable if not necessary. A gun praectice,

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

In the long range battle practice, the towed target
represente an oppoeing deestroyer or light ecruiser., It ie
followed at 9000 yards by two vessels outlining a battleship
divieion, thus forming a 1700 yard torpedo target for torpedo
practice "B". The destroyer stands in to the attack at 27
knots snd commences 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. One minute ami twenty
gecondes after "Commence Firing", the destroyer twrne away
180°, opens fire with the opposite battery, and fires another
torpedo at the torpedo target. The cowrse and speed of the
targets, within certain limite, are unknown to the firing
vessel.

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 allowance 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 destroyers should fire a night practice, but at
present time does mot permit. Omne division of each squadron
fires a night division practice each year, and the lessons
learned sre published to all.



Torpedo Practices

Battle Torpedo "A" is 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 mognt. Un-
fortunately, yearly torpedo lossee have been greater than
the replacemente possible with exieting appropristions.
Therefore, in order to meet the wishes of the Butreau of
Ordnance that the total of torpedo firing be reduced, and
to gain a few additional torpedoes to be fired at other
practices, it has been directed that only one broadeside 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 analysis. This
analysis has been published in mimeograph form by the Chief
of Naval Operations, and I recommend it for the cohsfidera-
tion of anyone interested in the details of tarpedo control.
In general, the following conclusions were drawn:-

(a) That torpedo performsnce was excellent.

The principal causes of failure 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 fixed 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 ies superior to
semi-fixed for spread firing. ’

(e) That & esingle vessel firing at long range

should not use spread.
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(£f) That in the case of vesséles in formation
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 ome broadsid'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 certain area,
g0 designed as to give the commanding of ficer ample latitude
in aeleo'ting and reaching a fawyerable attack position,

Thoro' has not been time to analyse the rosu;l.ta of
this practice ae completely as those of Battle Torpedo "A",
but the analysis which has been made fully confirme 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 trasking facllities inherent to dutroy_—
ers, this appears to be a.most practicel method, and should
be developed further.

It was noted thet in many cases the firing positions
were not selected with any consideration of tarning to fire
the opposite broadeide. It is desired to introduce this
feature, and at the same time to retain 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 on the first broad-

gide and four on the second.

Division Practices.
Two of the destroyer division practi.oe‘s are com-

bined day gun and torpedo practices. Theythird is a night
practice for guns alone.



Division Battle "A" combined with Division Battle
Torpedo "D" simulates an action between & division of de-
gtroyers and two light cruisers, in the enemy van, during the
delivery of a torpedo attack on the head of the enemy battle .
line. Specificelly the principal objects of this practice
are:-

(a) To develop a standard procedure for comtrol

and concentration 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 during the approach
and from which it will be easgy to maneuver to fire

torpedoes.

The gun tergets are inm & 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 mu.z.xds per gun of the engaged battery,
ani has 6 minutes in which to fire. At the expiration of
that time it has 3 minutes more in which to deliver the tor-
pedo attack, consisting of the actuml firing of ome tarpedo
from each vessel, and the simulated firing of the other five
of the same breadside.

Division Battle "B" combined with Division Torpedo
"E" is eimilar to the foregoing practice,execept 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 four. To obtain a comparison
between pointer amd director fire wnder such conditions, the
former ie required for ome group of tarse.'te. and the latter
for the ofther. The change in bearing is very rapid,and the



relative positions of the targets, as seen from the firing
ehips, change as the dfwision passes.

As before, six minutes are allowed for 16 salvos and
three minutes more for the delivery of the torpedo attack,
In thies practice all torpedoes of ome broadside are required
to be resdy to fire. One torpedo, chosen by lot by the
Chief Observer after the rum starte, is actually fired.

Division Battle "é" eimnlates an encounter =t night
between & division of destroyers, and an enemy screem. The
principal object of the practice is to develop and test stand-
ard procedures for control of gunfire and i{llumimtion at
night, ani to train the personnel in night firing. Three
targets are anchored in a triangular formation. The firing
divicion enters the target area at the base of the triangle,
and changes course 45° to the right or left, ae directed at
the time by the Chief Umpire, in order to pase the target
at the spex. Illumimation is by star shell, searchlight, or
both, as directed by the standard proceduwre. Six minutes 1is
allowed for 16 salvos. The ranges will vary from 2000 to 3000 .
yords, The divieion is penalized for any target left unhit.

While these division practices have furniched excel-
lent training,amnd much of value has been learned from them,
there is yet sufficient data to establish a standard pro-
cedure for all destroyere, Methods used have varied greatly
and results have been indeterminate. Furthermore, firing
divieions are prome to lose gight of the general mission and
to concentrate on the immediate mission, that of firing the
practice. The proceduresin general have been drawn up to fit
the particular mractice, and have not bean sufficiently broad.
The type of procedure desired is well exemplified by the battle-
ehip secondary battery fire distribution instructions.
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Advance Torpedo FPractice.

A discussion of destroyer torpedo exercises weould not

be complete without adverting to the Advance Battle Torpedo

Practices.

Two exercises of this nmature are held, in one

of which the destroyer squadrons of the Battle Fleet usually

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

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

The
engagement
light ni‘ne
objects of

(a)

(b)

(e)

(e)
(£)

exercise is in general a simulated approach and
between two fleets, including battleship, destroyer,
layer, and, if available, ai.ro:aft units. The
the practice are stated as follows:

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

fleet action, »dofonu against such attacks,

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

Develop the tactical uses and limitations of
the smoke screen und er cohditions simulating
battle.

Develop the best approsch and deployment dis-
positions of destroyer squadrone, light cruisers,
and light mine layers.

Develop destroyer attack formations,

Develop the system of communication to be

vsed in tactical scouting; in the deployment

of forces for battle; in handl ing & destroyer
squadron, including maneuvering, gunfire, and '
torpedo ﬁ.ro:' in handling light mine layers, in-
clud ing maneuvering and laying drifting mines,
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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 radiuns
of the fleet guide. As carried out, the exercises com-
menced with the main bodies practically in sight contact, and
with the genersl deployment courses known. As a result, there
was no tactical scouting and all the light forces were con-
centrated on the flank toward which deployment was to be made.
This artificislity remltcd from the desire of the fleet to
incluvde aireraft units in the exercises, and the restrictions
as to time imposed by the radius of action of these planes
from their base. This year, tactical scouting, amd the exer-
cise in msking preliminary dispositions will dbe reserved,
at the expense, if necessary, of the participation of the
aircraft. :

As a practical exercise in tactice, this practice was
of great value and interest to all units of the fleet, com-
ment to that effect being most genersl. The reporte were
most 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 lessone of this exercise, I desire to submit for your
study a few of the major conclusions drawn by the Commander-
insChief, Battle Fleet:

"(a) A destroyer daylight attack regquires such
precision of execution and such & high degree
of coordination on the part of a large number
of units and develops 0 rapidly that it is a
very delicate snd inherently weak proposition.

"(b) The fraility of this form of attack renders
it liable to being broken up or disconcerted
by a comparatively weak force.



"(ec) Destroyer daylight attack is a weapon of

"(d)

"(e)

*z)

"(g)

opportunity to be held in reserve until the
opportunity comes. It is not enough thet 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 ssecri-
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 succéseful must be heavily
supported.

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

a tendenocy 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
from which the attack ie launched and decreasese
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 ie speed. The
general plan having been determined upon the a.t.'\tack
gshould be launched at the highest possible speed. -
The engagement between light forces which nliy
normally be expected to precede and accompany a

dsylight attack amounts to several complete naval
engsgemente crowded into an abnormally showt Epace



"(h)

"(1)

"(J)

of time by resson of the high speed used and the
lack of resistance to punishment of the types
engaged. DBecause of the high speed amd the
shortness of the attsck mistakes made are un-
usually difficult to correct.

The principle of concentration applies with full
enphasis to an engagement between li_sht’tprcoe.
Separations are btouni to occur &and quick decisions
must be frequently made. 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 maneuvers require high speed. This means
that their officers muet be trained hasbitually to
think quickly and to handle their ships, their
divieione and squadrons quickly. Speeds of

less than 25 knote are low speeds for destroyers
and maneuvers at low speede are not destroyer
meneuvers.

'Disturbing the enemy's gun-fire' by requiring
him to turn to avoid torpedoes must not come to
be cons idered as a sufficient warrant for a de-
stroyer @ay-light attack. Turning does undoubted-
ly disturd gun-fire to a certain extent but prob-‘
ably lese then 1ie generslly csupposed. Even :
the twrn 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 apt to be very serious and cannot

of itself justify a daylight attack.”
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In consldering the foregoing conclusione, it ie
believed that careful thought should be given to target
practice resulte with torpedoecs, and battleship secondary
batteries, and the demonstrated vulnerability of these
batteries whoﬁ the vessels are und er effective main battery
fire.

Eattle Depth Charge Practice.

Exercise of destroyers in their anti-submarine wole
is retained by requiring a yearly depth charge practice.
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 dumny depth charges. The merit
for the practice is. obtained by tracking the destroyer by
observations from reference vessels and q.tmulm. from &
diagram provided, the probablility of the submarine being in
the area covered.

Destroyere fitted with proper listening gear carry
out a practice with sn actual submarine, using éummy depth
charges. In thies case positions of destroyer =amd submarine
are plotted for time of lsunching each charge, and merit
determined accordingly. As yet, no satisfactory results
have been obtained with lisetening gear on destroyer.

LIGIT CRUISIR GUNNIRY

Only a fow of the new light erulsers were able to
carry out any gumnery exercices last year., The practices
114 out for them this yesr perallel the destroyer exercises,
except that the gun ranges are much greater. In order to \
familiarise the pereomnel with the director system, they
will all fire Short Remge Director Eractice. They are b
aleo to carry out s mining practice.



Submarines are handicapped in gun fire by the fol-
lowing conditione:-
(a) Lack of rangefinding facilities,.
(b) Low spotting positione, and lack of good
spotting glasses.
(e¢) Poor gun platform.
(d) Lack of training facilities such as chesk

telescopes.

The eriticism bas sleo been made that submarine per-
sonnel, as a whole, believe that good results are due more
to luck, than to scilenece and skill, and do not, therefore,
give enough time end thought to the use of the gun,

The following steps are being taken te overcome or
lessen the foregoing defects.

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

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

(c) Speecinl watertight spotting glasses are being
designed. ‘

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

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

(£) The Chief of Navel Operations has allowed each
submarine ten rounde of ammunitidn to be used, as di-
rected by each division commesnder, 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 "bouysaney"whieh
will give the steadiest possivle gun platform, and at the
same time be"safe". A submarine in the lighf eondition is
extremely tender, and the kick of the gun gives it & heavy
roll even in calm water.

The surprise Qlemont and the safety of the sub-
marine itself require thet a submsrine must open fire immed-
iately and effectively when it comes to the surfaece. The
dotorminatibn of the opening ramge 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 shotse

should be kept shorst.

TOLPEDO PRACTICES.
The torpedo practices gonsist of Battle Torpedo

Preoctices "A", "B", "C", snd "D" and Advanced "A" znd"B".

Battle Torpedo Practice "A" is & submerged attack
on a target stéoring & zigzag course, spcgd from 8 %0 13 knots.
The zigzags to be nsed, and the speed of the target are deter-
mined by lote This practice is fired three times during the
}oar, one torpedo being fired on each practice. On the first
two practices, curved fire must be used. On the last practice
either curved fire or a straight shot may be fired. On the
last practice, the target is protected by an anti-submsarine
screen.

Battle Torpedo Practice "B" is a submerged attack om
& target protected by an :nti-submarine soreen, steering & zigigg
course, speed 8 to 13 knots. The form of zigzag and the speed
are determined as before. The Submarine fires four torpedoes,
any fdrm of torpedo spresd desired can be used.

- 35 9



Battle Torpedo Practice "C" is s submerged attack
on a target steering & steady course, speed 8 to 13 knots.
Speed is determined as before. The approach is mede entirely
withy the sound apparatus on board and the torpedo is fired
on the information obtained by suoch sound spparatus. No
officer or man attached to the submaerine is allowed to use the
perisaopes

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

" teated by an aati-submarine screen and steering a steady
gourse, speed 8 %o 13 knots. The speed is determined as
before. Each submarine of the section fires one torpedo, aay
form of torpedo fire desired may be used.

Advanced Battle Torpedo Prasetice "A" is mupposed to
simulate the asotion of & section attack on & bsttle fleet
soreened. The general plan coansists of a target of four
battleships in any standara formetion, soreemed by a division
of destroyers. 'This target will be directed to pass through
& given area, one section of four submarines will be detailed
a8 the attacking submarines, while other submarines will be
disposed as scouts to convey necessary information of target
approach, formation, speed, ete. to the attacking section.
Eagh submarine in the attack will fire four Sorpedoes.

Advanoced Battle Torpedo Practice "B" consists in
specially designated submarines firing a torpedo fitted
with a war head and in all respects ready for & war shot at
& target which will cause the detonstion of the war head.

One of the weaknesses of the presoribed torpedo
prectices for submarines is the slow spqu of the target.

1t is fully reslized that to require submarices to fire at
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Blow speed targets in false training, but it is imprascticsble
at this time to obtain targets for all 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 $o 20 kanots.
There has been much disouseion both for snd against
th§ so-called "Submarine section attack". To date the section
attack has only been moderately successful when used sgainst
slow speed, non-zigzagging targets protected by not more than
two soreening vessels. As far ss is knowan, it has never been
used against high speed zigzagging targets protected by an anti-
submarine screen. Under these conditions, it is thought thatg
the section attack, with our present day submsrine, would be
hopeless, due to (1) the inability of the submerged seation
to maneuver, (2) the lack of communication facilities, (3) the
laok of sufficient submerged oruising radius, (4) the slow
submerged speed and (5) the great possibility of ooilision while
submergeds It would therefore seem th:% some other method
of using our submarines in coajunction with a fleet eangegement
should be developed. Due to the low eruising speed both
surfage and submerged as compared with thset of the ships of
the fleet, our submarines are really nothing but mobile mines
and should be employed accordingly.

AIRCRAFT GUNNERY
GENERAL.

The airoraft practices for the year just completed
were nov in almost all particulars. Therefore, & complete
comparison with previous performances is not possible.
However, the commeant a8 a whole from the service on the new
practices has been favorable, and it is believed that, though
modified in minor particulsars, they will be effective for
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several years %o come and a comparisop of performances will
be poseible.

The practices have been laid out, keeping in mind
the gradual development of the skill of the individual and
the unit as & whole. Individusl Battle Practice is the
first and elementary practice of the yesr. It has for its
object the training of the individual in the use of the
weapons whieh he is required to man. This may be & fixed
machine gun, & free machine gun, & torpedo, or a bomb, or
any combinatiocn of the last three weapons nemed.

Progressing from this prsectice, the next step
is the development of the airoraft crews &8 & unit. This
ie the object of the practices required in "Bingle Aireraft
Battle Pructice."™ The plesne is menned snd used under condi-
tione whieh &8 neerly as possible simulate & single plane
eombat action.

Having completed these elementary forms of prec-
tice, the plane is put into formation practices. Here a
division of from three to six planes is the unit and the
practices are laid out with the object of developing the
efficiensy of the division. Thsat ic, the efficient manning
of the wezpons with which the aireraft are equipped, while
the planes are flying in close formetion. Battle conditions
of asttack esnd meneuver sre approsched as nearly as possible
in this practice, though the necessity of 3ett1pg & record
for scoring end providing suitable t:rgets grestly handi-

caps muchige gun practices.

lorpedo & Ba P .
The most spectacular end most important insofsr
es it bringe to light the necessity for a prompt decision



in poliey of types of plane to be developed, ip Torpedo
Formation Battle Practice. This prsetice soasists of &
supported torpedo stteok by an sirersft squadron (12 planes)
on & division of three buttleships steaming in columa et &
epeed Letween 12 %o 18 knots.

Lue to unavoidsble oircumstanses, oaly one torpedo
plane squadron was sble to cerry out this prectice during
the guacery yesr Juet completed. This wes Torpedo and Bombiag
£lene Squadiron Noe 1, with the Scouting Fleet.

The pructice was held on the Southera Vrill Ground
oa ¢ NHovember 19:£3. The buttleshipe ia the turget forme-
tion were the WYOKING, ARZAISA end FLORIDA, in the order
named. For purposes of scoriag and observatlion, the battle-
ships were surrounded by s division of destroyers st 400C
yarde distences It will be noted thut while theee destroyers
were not ecting &s & soreeam, they were diuvposed in poesitions
which would be occupied by sereening destroyers.

The attack wss promptly snd expeditiously cerried
out. OBSriefly, the ettsck wne delivered ss follows:

The attacking squadron wee divided into four groups
of three planes each; two groups atteoking from esch bow of
the foruwstion. 4ll plunes hed oanly & 60 to 100 foot elti-
tade while makiag the approache 2The time elopsing from the
time the first plene erossed the liane of the currounding
destroyers until the leet pleae fired her torpedo and yassed
the line oi surrounding destroyers outward bound , wa. 6
minutes and 36 seconds. <The elspsed time from the dropping
of the firet torpedo to the dropping of the lset torpedo
- wes 37 seconde. Three hite were made, one on the leading
battleshlp snd two on the sedond ship in columa. Cne tore



pedo crossed the line of the terget formation and two were
lost. The other six mede erretie ruae. The only maneuvers
made by the target group were ships left 309 ghortly after
the plsnes were first sighted and ships right 60° executed
just after planes crossed line of surrounding destroyers.

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

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

(b) Assuming that it csn be made, is it as effec-
tive as & 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 controlling guafire
on torpedo planes which pass within the destroy-
er sereen® How can they be attacked whthout
endangering own ships¥

(d) Assuming that we have torpedo planes which

can attain an altitude of 50C0 or 6000 feet fully
loaded (we have ncne now), what is the best

approascht Is it better to come in at a high
altitude to escspe broasdside gun fire, or to

approach at & low altitude, risking the broad-
gide battery fire and depending for safety on
quiok attaek and possible confusion in the fire

gontrol of adjaceant vessels?Y

beficiencies.
The aircreft praotioos thie year have been only fairly
satisfectory. However, it i: hoped that with the new organiza-
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tion we will have sufficieat permsneney in personnel %o
carry out the preseribed practices. Dluring the yesr just
completed, only eight of the twelve saotive sircraft uaits
carried out all forms of prscfice.

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

(8) Lack of efficient bombing sights. The Wimpores
aight, which was developed during the war, is still
in use. This sight is not efificient and is prae-
tieclly_nsoless for anything but up and down the
wind bombing. There are several bombing sights
under development. The ioat promising of these
is the Seversky sight; It is an eleetriec impulse
gyro stabilized sight and on test by the Army has
proved to be very good. However, there is some
difficulty over patent rights and exolusive use
of the patents. The inventor hss demasnded several
amounts, all of which have been considered exces-
sive. The Navy has been working oa s sight de-
signed by Nordon. This also is & stabilized eight,
but on test has not proven satisfactory. 1 have
been advised from reliable sources that it will
probably be three years at the present rate before
our plenes are equipped with efficient bombing
sighte.

(b) Bombs. For this coming year, it was decided as
the eulminating bombing practice of the year to
heve one divieion of each bombing squadron cerry

out & formation bombing praetice, each plane
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(al

dropping one 100C pound bombe This brought

to light the situstion that we have oaly

about 20 - 1000 péund bombs. ZThey are relies
of the war. also, no sultable vombing racks
for these bombs are svailsble snd it is doubt-
ful if w»e bave jlane: with euough power to lift
them iully losded to 6000 feet altitude. IThe
Bureaus of Urdnsnce sand Aeronsutics sre trying
to meet these deiiciengies. It remains to be
seen if they can do it during the gurrent years
A gommon delcot, though of misor importsace,
wae the frequent ifsilure cof synchronizing gears
oa fixed mechine gunse This defect is being

gorrected.

(d) Di-2 type plenee sre under-powsred. Zhey gen

barely gei off the water whea losded with tor-
pedo and mschiae gune This defect ie serious
and should be gorrected.
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