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THE COAST ARTILLERY JOURNAL

Volume 68 June, 1928

The La nding a t G a llipo liBy LIEUT. COL. KED B. REHKOPF, F.
A.

Number 6

A NUMBERof those who have tried it say that a forced landing
onhostile shores is the most difficult and hazardous of all
militaryoperations. The following account is concerned primarily
with the

actual landing; only so much of the other features of the
Dardanelles

Campaign will be discussed as seems necessary to make a
connected

story.

EVENTS PRECEDING THE ARMY'S EFFORT

When Turkey entered the World 'War, at the end of October,
1914,

the "race to the sea" had end~din a "dead heat" and the lines in
western

Europe had become stabilized from neutral Switzerland to the
English

Channel; there was no exposed flank there offering opportunity
for

maneuver. To a number of people "in England, particularly to
Mr.

Winston Churchill, the First Lord of the Admiralty, in Turkey
there

seemed to be an opportunity for the Entente to assume the
offensive,turn the enemy's flank, and win the war. If the
Dardanelles could be

forced and Constantinople captured, the sea route between Russia
and

western Europe would be opened up; wheat could be moved from

Russia to western Europe and munitions could be moved from
western

Europe to Russia. Turkey would be cut in two and put out of the
war;

the advance of Germanyto the east-her Mittel-Europa
scheme--would

be stopped and the Balkan States would be encouraged to come
into

the war on the side of the Entente.

On January 2, 1915, there came the additional incentive
necessary

to start the operation: Russia appealed to Great Britain to make
some

sort of demonstration against Turkey in order to relieve the
pressure

which the Turks were exerting on the Russian forces in the
Caucasus.

Lord Kitchener, the Secretary of State for War, was greatly
moved by

this appeal, but Kitchener's army was then inprocess of
organization

and no troops appeared to be available for such an operation at
thattime. Kitchener passed the appeal on to Churchill. The western
allies

had undisputed command of the Mediterranean, and additional
naval

[475]
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strength could be secured from the Grand Fleet, which was
reduced to

a comparatively inactive waiting policy by the refusal of the
German

Fleet to come out of the Baltic.The question was--Could the Navy
do it alone? Although history

showed that ships had not been successful in attacks against
land

defenses, Churchill was encouraged by the effectiveness of
modern

artillery fire against fortifications as shown in the German
advance

through Belgium and was eager to try the fleet in this role. He
tele-

graphed to Vice Admiral Carden, commanding the allied
blockading

fleetsin the Eastern Mediterranean, asking if the fleet alone
could force

the Straits and attack Constantinople. Carden replied that the
Straits

could not be rushed, but that the object might be obtained by an
attack

by successive stages. Using Carden's plan for such an attack if
it

should be ordered, as an argument for such an operation,
Churchill

persuaded the War Council to decide on January 13 that "The
Ad-

miralty should prepare for a naval expedition in February to
bom-

bard and take the Gallipoli Peninsula with Constantinople as its
objec-

tive."] Kitchener agreed to this, feeling that troops would not
be re-

quired until the later stages were reached, i. e ., the taking
of Constanti-nople, and that the opeartions (the demonstration)
could be broken off

at any time it seemed desirable to do so. On January 28 the War
Council

confirmed its decision, having overcome the objections of Lord
Fisher,

First Sea Lord, and Churchill began at once to order additional
ships

to the Mediterranean. A base was established in Mudros Bay on
the

Greek Island of Lemnos, sixty-two miles from the entrance to
theDardanelles.

As early as l\ovember, 1914, a eombined British and French

squadron had bombarded, for a few minutes, the batteries at
the

entrance to the Straits and the batteries made a feeble reply.
In Decem-

ber a British submarine had gone up the Straits and sunk a
Turkish

battleship. On February 19, on order from the Admiralty, a
combined

squadron bombarded the forts at the entrance (Kum Kale,
Orkanie.Sedd-el-Bahr, and Helles). Bad weather interfered with a
continuance

of this attack until February 25, when the forts were again
bombarded

and silenced. Small parties put ashore on March 1, however,
reported

that the forts and guns had not heen destroyed. Two
demolition

parties, each supported hy a company of marines, put ashore on
March

5, were driven back with heavy losses and without having
accomplished

their mission of hlowing up the forts. Between March 5 and 10,
thefleet attempted to sweep the mine field inside the entrance to
the Straits

-the second stage of the attack-with little success.
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When the first naval attacks were imminent, steps were taken
to

provide the land force which would be required when the fleet
had

forced its passage through the Straits. It was decided to
prepare a

landing force of 50,000 men. Twenty thousand marines "ere
already

at Tenedos and the Royal Naval Division was due to arrive in
the

Mediterranean about March 13. The French Government had
agreed

to take part in the operations and had promised to provide a
division

of 18,000 men. The Australian and New Zealand Army Corps

(the Anzacs) had been stopped in Egypt to complete its training
for

service in France, becanse shelter for it was not available in
Englandas initially planned. There were also other British
troops-Territorials

and Indian troops-in Egypt that might be available when
required

to hold the Dardanelles after the Navy had taken them and to
help

in the capture of Constantinople. The command of all the troops
was

given to General Birdwood, commanding the Anzacs, and one
brigade

of the Australian division of that corps was sent to Lemnos to
be ready

to hold any gains the Kavy might make. In February, Kitchener
beganto grow uneasy as to what use was to be made of the army and
sent

Birdwood to confer with Carden. At that time Kitchener impressed
on

Birdwood the point that the troops in Lemnos were "not so much
for

operations on the GaIIipoli peninsula as for operations in
the

neighborhood of Constantinople.":l After this conference,
Birdwood

reported that in his opinion the Fleet alone could not succeed
and that

a landing of all troops would be necessary. Kitchener then
definitelydecided to send the 29th Division, the last regular
division left in Eng-

ll,llld,bringing the force up to a total strength of 80,000 men.
In the

meantime the French Government had appointed General d'Amade
to

command the French contingent designated for the
Dardanelles.

D'Amade was senior to Birdwood and the British Government
then

decided to appoint General Sir Ian Hamilton to the supreme
command

of the land forces.

At the time of his appointment Hamilton was in command of
the

Central Force in England. He says that Kitchener had several
times

mentioned to him the possibility of a force being sent to
Salonika

under his (Hamilton's) command, hut had never intimated
anything

about the Dardanelles until Kitchener sent for him on the
morning of

March 12. As an example of one kind of a directive for a large
under-

taking, Hamilton's account of this meeting is interesting:

"Opening the door I hade him good morning and walked up to

his desk wherehe went on writing like a graven image. After a
moment

he looked up and said in a matter of fact tone, 'We are sending
&

2~ Olicia! History vf AJZ$tudi. H e the Far f ; J 1914-1918, I.
191..
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military force to support the Fleet now at the Dardanelles and
you are

to have command'."3

Hamilton had served as Kitchener's Chief of Staff in South
Africa

and knew that when Kitchener gave an order he expected the one
who

received that order to set about its execution without further
ado or

questions, but Hamilton felt that he must have further
information in

this case. So in the next hour and a half Kitchener and Hamilton
talked

it over. During that time a number of others-General Wolfe
Murray

(Chief of the Imperial General Staff), General Archie Murray
(In-spector of Home Forces), General Callwell (Chief of Operations
of

3. Cailipoli DiaTY~ I, 2~
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the General Staff), and General Braithwaite (selected by
Kitchener to

be Hamilton's Chief of Staff) were brought in and took part in
the

discussion. Braithwaite also consulted various other officers
around

the War Office. From all these, the information obtained by
Hamilton

was about as follows:

G. H. Q. in France begrudged anything sent to the
Dardanelles.

The 29th Division, therefore, was to be considered merely as a
loan to

be returned as early as possible; Hamilton could not have his
then

Chief of Staff, but was to have Braithwaite; Braithwaite's
request for

a contingent of up-to-date airplanes, pilots, and observers was
answeredby an explosive "NO" from Kitchener. Hamilton was to
understand

that the whole enterprise was based on the success of the Navy
attack-

the Army to appear only in the later stages; if Carden wanted
help

from the Army it would be for Hamilton to decide whether or not
that

help should be given. The usual 10% of replacements would not
be

sent with the troops; if the Navy failed, then the Army would
have to

go in, and once the Army started to fight it was to burn its
boats-nowithdrawing (this was getting away from the original idea
of a demon-

stration) ; no serious operations were to be undertaken until
the entire

force was concentrated on the spot; Asia was emphatically out
of

bounds, including Alexandretta and Besika Bay.

Hamilton called at the War Officethe next morning and
received

written instructions along the lines given above and equally
general.

At Hamilton's request, the name Constantinople Expeditionary
Force

"\Taschanged to Mediterranean Expeditionary Force as being
less

optimistic.

During the conversation at the War Officeon the twelfth,
Callwell

had gone over a plan with Kitchener and Hamilton. In 1906
Great

Britain and Turkey had been at variance over a boundary
question

involving Turkey and Egypt and the Military Operations
Directorate,

of which Callwell was then the head, had begun a . study of what
Great

Britain might do in case of armed conflict. When the dispute had
been

settled without war, the Committee of Imperial Defense had
followed

up the matter with a theoretical study and had reached the
conclusion

that "However brilliant as a combination of war and however
fruitful

were its consequences were it crowned with success, the General
Staff,

in view of the risks involved, are not prepared to recommend its
being

attempted."4 This was initialed by the Chief of Staff and
accepted in

principle by the Chief of Imperial Defense, the KmlY agreeing.
Againin 1914, at Churchill's suggestion, Callwell had prepared a
memo-

randum on a proposed combined British and Greek operation
against

4r Final Report oj the Dardanelles Commission, II, B.
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the Turks, with a similar conclusion and it was the plan for
this British-

Greek expedition which CalIweIl discussed with Kitchener and

Hamilton. This plan ealled for 150,000 men to land on the
northwestcoast of the southern part of the peninsula opposite Kilid
Bahr. No

war plan for the new undertaking was prepared. Kitchener had
little

confidence in the Imperial General Staff and made but little use
of it;

he was the War Office.

Hamilton sailed on the evening of March 13, taking with him
a

sk~le:on ~('t!("'nl ~laJr {no.~upph-or administrative staff
officersI,a text

book on the Turkish Army, and two guide books. The maps
availablewere not up to date and contained few details. Writing in
his diary

under date of March 17, while nearing the Aegean Sea, Hamilton
said:

"Only two sorts of Commanders-in-Chief could possibly find
time

to scribble like this on their way to take up an enterprise in
many ways

unprecedented-a German and a Britisher. The first because
every

possible contingency would have been worked out for him
beforehand;

the second because he has nothing-literally nothing-in his
portfolioexcept a blank check signed with those grand yet simple
words-John

Bull. The German general is the product of an organizing
nation.

The British general is the product of an improvising nation.
Each army

would be better commanded by the other army's general.
Sounds

fantastic, but is true:':;

PREPARATIONS AND PLANS

Hamilton arrived at Tenedos on the afternoon of March 17 and

went at once to call on Admiral de Robeck, who had relieved
Carden

(im-alided home). De Robeck told of the situation and the
difficulties

of the Navy: the Turks' defenses were being strengthened, all
landing

places were now commanded by trenches and covered by field guns
and

howitzers, the Turk's gun positions had not been located because
the

na\-al sea planes could not rise high enough to get out of range
of smallarms. The Admiral preferred to force the passage on his own
and

was sure he could do it. Hamilton told de Robeck that he
proposed

to get the Army ready to land some place, wherever that might
be, and

that it was useless to think of landing at any distance from his
objective

as he had no transport of any kind which would enable him to
support

himself more than five or six miles from the Fleet.

The CaIIipoli Peninsula from the Isthmus of Bulair to Cape
Helle~

is about 56 miles long. At the isthmus it has a width of about
three

miles. From this neck it gradually widens out to a width of
about 12

miles just north of SuvIa Bay. It then narrows again ,.to4:fh
miles at
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the neck on the line Maidos-Gaba Tepe. Opposite the l'\arrows it
has

a width of about 8 miles and again narrows to llh miles on the
line

Sedd-el.Bahr-Tekke Burnu. The Isthmus of Bulair between the
KavakRiver and the Sea of Marmora is formed by a chain of
mountains

which extends from the northeast. Gradually sloping down to
the

isthmus, this chain rises again toward the southwest,
terminating near

Ejelmer Bay. The maximum elevation south of the isthmus, about
1400

feet, occurs about three miles east of Koja Burnu. East of Suvla
Bay

a broken series of elevations extend" toward the south. The
coastal

region between Cape Iridje and Yildiz Bay is not high nor steep
atany place, while the section near the Kavak River is low and
marshy.

BetweenYildiz Bay and Ejelmer Bay there are a few very small
beaches

at the foot of the precipitous northern range. l\ear Suvla Bay
the

terrain is flat. Farther south, many narrow and difficult
valleys run

up into the southern range of hills. The narrow neck just north
of

Maidos and the southern part of the peninsula are comparatively
low

and flat. On the Asiatic side of the Straits the region south of
KumKale is flat. The Mendere River flows from south to north,
generally

parallel to the coast and enters the straits just north of Kum
Kale.

Between the river and the coast the country is low and marshy at
all

times of the year and passable at only a few well marked and
bridged

trails. East of the Mendere the country is overgrown with shrub
and

has but few roads.

Six months had elapsed between the outbreak of the war
(August,

1914) and the first real attempt of the Fleet to force the
Straits

(February, 1915). During that time the Turks, with the help
and

advice of the Germans, had prepared a defense based on the
mine

fields just below the Narrows. A number of mobile batteries
and

searchlights had been installed to provide for the protection of
these

mine fields. Six battalions of infantry from the 7th and 9th
Turkish

Divisions were initially assigned for the security D L the
peninsula from

the Gulf of Saros to Cape Helles. After the bombardment of the
outer

forts in February, this force was increased to four
divisions.

On the day after his arri'.'al, Hamilton made a reconnaissance
of

the shore line from the deck of the cruiser Phaetol1. Starting
fram the

mouth of the Dardanelles. he went up to the Gulf of Saros.
keeping

fairly well out. and then ran hack on a cour:"cfrom one to two
miles

from shore, making a closer inspection. The impressions gained
by

him on this reconnaissance ma\- be summarized as follo\\s:

Gulf of Saros: a horrible s\mmp: no landing there. If the
landing

were made farther \\-e"t. they would "tilt ha\-e to march around
the

swamp or era"s on a ::ingle road with many easily de"tnIclible
bridge".
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On either side of the Bulair lines the coast has been strongly
intrenched

and wired to a depth of a mile at least; beyond that he could
not see.

Ifthis were the only available place, he would have to give it
up and go

home. BetweenBulair and Suvla Bay: steep, no beaches,
impracticable.

Suvla: a fine harbor, but too far north to combine with an
attack on

the southern end of the peninsula, and too far from the
objective--the

Narrows-for the use of the whole force. From Suvla south to
beyond

Gaba Tepe: feasible, i. e., they could get ashore on a calm day
if there

were no enemy. Gaba Tepe itself: ideal, but strongly fortified
by the

Turks and under fire from Kilid Bahr plateau. BetweenGaba Tepe
and

Cape Helles: cliffs from 100 to 300 feet high, but a number of
sandystrips at their base. The opinions of his officersdiffered,
but Hamilton

believed the cliffs not uncIimbable. He adds, "I thoroughly
believe in

going for at least one spot that seems impracticable."6

At the conclusion of his reconnaissance Hamilton came to the
mouth

of the Dardanelles just in time to witness the climax of the
naval

attempt to force the Straits and the loss of a number of
vessels. Three

days later, at a conference of the Army and Navy Commanders
and

their staffs, de Robeck said he was now quite clear that the
Kavy could

not get through without the help of Hamilton's troops. Hamilton
says,

"Before we went on board, Braithwaite and I agreed that whatever
we

landsmen might think, we must leave the seamen to settle their
own

job, saying nothing for or against land operations or
amphibious

operations until the sailors themselves turned to us and said
they had

abandoned the idea of forcing a passage by naval operations
alone.

They have done so. The fat (that is us) is fairly in the
fire.'"Hamilton was tempted to go in at once with what troops he
had,

hut the 29th Division would not he completely on hand for
another

three weeks and the transports bearing the 29th Division and the
Royal

Kaval Division had been loaded with the idea that the troops
were to

land after the Navy had forced the Straits, i. e., a landing
without

opposition. Units and equipment were badly 'scattered among
the

different transports and heavy stores had been loaded on top of
armsand equipment necessary for the landing operations. Before a
forced

landing could be made the transports would have to be
reloaded.

Proper facilities for doing this quickly and for caring for the
animals

in the meantime did not exist at Mudros. So Hamilton decided to
send

the transports to Alexander, 650 miles away, for reloading and
to wait

the arrival of his entire force.

During the delay the l\avy was to keep hammering away at the

forts; the troops .continued their training in Egypt; Hamilton
madehimself acquainted with his troops by means of frequent
inspections;

6. Gnllipoli DiaT'Y, I, 28..

7. Ibid., I. 41.
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the Australian brigade at Lemnos practiced landing operations;
and

plans and preparations were carried on. Hamilton called on his
corps

commanders and on General Paris, commanding the Royal
NavalDivision, for "appreciations" or estimates of the situation.
None of

these were very optimistic as to the results to be expected.
Birdwood

favored a landing on the Asiatic side, but stated that his staff
were keen

for landing somewhere between Saros Bay and Enos.
Hunter-Weston

said that the only places worth considering were those near
Suvla Bay

and Cape Helles and of these two he favored Helles because there
the

fleet could work with the army. Paris favored
Sedd-el-Bahr.Hamilton's estimate of the enemy strength at this time
was 40,000

in the Gallipoli Peninsula, with a reserve of 30,000 behind
Bulair and

at least one division on the Asiatic side. As the strength of a
Turkish

division at this time was about 11,000 men, this was an
overestimate,

but after the Naval attack on March 18, and the receipt of
information

that the allies were preparing for a land attack, the Turks
formed the

Fifth Army in the peninsula under Liman von Sanders, with a
total

strength of 84,000 men (62,000 fighting men). By this time the
strength

and organization of the Turkish Army was fairly well know to the
allies.

On the other side, the Turks were kept well informed of the
inten-

tions and preparations of the allies. "Instead of being planned
as a

surprise-the essence of sea attack-the campaign had been
heralded

as few have ever been. 1\0 condition designed to proclaim it
seems to

have been omitted. As soon as Turkey entered the war, the
Dardanelles

were, for no sufficient reason, bombarded. Three and a half
monthslater, in a glare of publicity the naval attack was launched.
When the

first hl}mbardment missed fire, a handful of men were landed
almost

without opposition-as if to point out to tbe Turk the very
moral

which should have been kept from him. Then larger parties
landed,

which were opposed and failed. As a next step, in the hurry in
which

the army was organized, horseboats, lighters and tugs had to be
bought

by th{.score in the Piraeus, the teeming port of that mart of
Levantinegossip-Athens:';: The gathering of the French Expedition
was

announced in the newspaper!, while it was stilI at Bizerta.
Hamilton

protested to the British High Commissioner in Egypt on the
frankne5s

of the Egyptian press in publishing the arrival of British and
French

troop~;in Egypt and the open references to an expedition
against

Gallipoli, but without effect. "Finally the army began to arrive
at

Lemnos seven weeks before it was launched in attack; was
moved

thence to Alexandria:and wasul~imatelyconcentrated in Lenmos a
week

before the actual landing. Lemnos was a night's sail by fishing
boat

from the Bulgarian coast: Alexandria was in con51ant touch
with
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Athens. Itwas hoped, however, that the actual time and plqces of
land-

ing would be a surprise."\)

Hamilton's decisions were made along the following lines: To
landhis force as close as possible to his objective-the Kilid Bahr
Plateau;

becauseof the cramped beach space his forces to be landed at a
number

of sepmated points. The 29th Division to land on the southern
end of

the peninsula with Achi Baba as its immediate objective; the
Anzacs to

land between Gaba Tepe and Fishennans Hut, seize Chunuk Bair
and,

luter, take Mal Tepe, thus cutting off the retreat of the enemy
from the

Kilid Bahr Plateau; the naval Division to make a feint landing
in theGulf of Saros; a French Brigade to make a temporary landing
at Kum

Kale for the purpose of drawing the fire of the Turk's heavy
guns

away from Morto Bay and to prevent reinforcements from bein~
selM:

from the Asiatic side to the peninsula.

On April 8, Hamilton returned from Egypt to Lemnos and on
the

tenth held a conference with de Robeck, W"emyssand Keyes, at
which

time Hamilton outlined his plans. Hamilton says that the Navy
ap-peared to be afraid that the Army was going to land near Bulair,
in

which case they probably would not have agreed to the plan.
During

the next few days the Army and J\avy staffs worked together on
the

technical details of the plan and preparations. Admiral
Wemyss,

commanding the base at Mudros, had been collecting, for some
time,

small boats and lighters for future use, but the number obtained
was

very limited. The Navy "Tipped the Army off" to the fact that
theAdmiralty had built some large bullet-proof lighters for use in
the

north and suggested that the Army ask that thes~ be sent to
Gallipoli.

So Hamilton cabled Kitchener asking that a similar boat be sent
to the

Dardanelles. This request was refused.

Small boats were not the only thing which the expedition lacked.
It

was deficient in artillery and in high-explosive ammunition,
trench

mortars, and hand grenades; the only airplanes were the few
seaplanes

belonging to the Navy; no provisions had been made for supplying
the

troops with water after they had landed; the Supply and
Administrative

staffs did not reach Egypt until April 1, and when the
expedition sailed

from Egypt they were left 13ehindit to finish up the work there,
so

that the general staff (which did not include a G-4,1had to
carryon

the work of supply and evacuation, to a large extent, both while
in

Egypt and in the final preparations at Mudros Bay.

Finally, by April 20, the expedition was assembled on board
the

transports in Mudros Bay, the 29th Diyision on twenty
transports, the

Anzacs on forty, the Kaval Division on twelve, and the French
on

9. Idem.
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twenty-three-a total of ninety-five. The British force totaled
70,000

men, of whom about 60,000 were available for combat, and the
French

had 18,000. The combined British and French fleet available for
the

operations included eighteen battleships, twelve cruisers, and
twenty-

nine destroyers, in addition to submarines, mine-sweepers, and
aux-

iliaries. To carry out its functions, the fleet was divided into
a number

of squadrons. The largest of these, under Admiral Wemyss, was
to

support the landing at Henes. A squadron under Admiral
Thursby

was to support the landing at Gaba Tepe. Another under
Captain

Grant supported the feint in the Gulf of Saros, and a French
squadron

supported the landing at Kum Kale and demonstrated at points
farther

east. April 23 was fixed upon as the day for the attack, but on
the

twentieth and twenty-first a high wind held up the preparations
and

the attack was delayed until April 25.

DEMONSTRATION IN THE GULF OF SAROS

The Naval Division (less two battalions) on seven
transports,

escorted by the battleship Canopus, two cruisers and two
destroyers,proceeded to the Gulf of Saros on the evening of the
twenty-fourth.

Early on the morning of the twenty-fifth the destroyers
bombarded

various points on the northern shore of the gulf. Later the Can
opus

bombarded the Bulair Lines, while the transports moved in and
made

preparations as if to land. That night a Navy officer
(Lieutenant Com-

mander Freyberg) swam ashore and lit flares along the beach and
the

destroyers again opened fire. News of the feint in the Gulf of
Saroswas the first information of an attack to reach Turkish
Headquarters

on the morning of the twenty-fifth and the 7th Turkish Division
at

Gallipoli was warned to hold itself ready to move. Itwas soon
seen,

however, that the landing was not being carried out and the
affair was

correctly diagnosed as a feint.

THE L-\NDING AT ANZAC COVE

The Anzacs designated the 1st Australian Division to land
first

and to be followed by the Kew Zealand-Australian Division. The
1st

Division designated the 3d Brigade as the covering force. On
the

afternoon of the twenty-third, the 3d Brigade transports moved
from

Mudros to the eastern end of Imbros and on the twenty-fourth the
1st

and 2d Brigades moved around to the Bay of Purnea on the north
coast

of Lenmos. At Imbros the 3d Brigade was transshipped to
battleships

and destroyers. A little before 11':00 P. M. on the
twenty-fourth, the

battleships Queen, Prince of Wales, and London, each carrying
two

companies taken from the 9th, 10th, and 11th Battalions, a total
of
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500 men, and the battleships Triumph and Majestic and the
cruiser

Bacchante, which were to cover the landing by their fire and
which

carried no troops, moved slowly out toward Gaba Tepe, fifteen
miles

from Imbros. The moon shone faintly through the clouds and
at

1:00 A. M. the ships stopped, waiting for the moon to set. While
lying

here, all six men-of-war slung out and lowered their cutters
(lifeboats).

These were brought alongside the three battleships which carried
troops

and made up into twelve tows of three cutters each, to be towed
by the

battleships' small steamers or picket boats. The men climbed
down

rope ladders from the battleships into the boats and by 2:35 A.
M.

the boats were filled and dropped back in tow of the three
battleships.

Closely folIowing the battleships were seven destroyers
carrying

the remainder of the brigade-about 2500 men in all. Each
destroyer

towed empty small boats taken from the transports. The moon
set

about 3:00 A. M. and shortly before that time the battleships,
followed

by the destroyers, began to move slowly in. At 3:30 A. M., when
about

two miles out, the order was given for the tows to go ahead and
land.

The small steamers cast off from the battleships and attempted
to formin line with all twelve tows abreast and with an interval
between tows

of about 150 feet. There was some difficulty in getting the tows
in

line and some tows got in the wrong place, so there was some
mixing

of units at this early stage. But there could be no waiting to
straighten

them out.

The smaIl.boats used were of varying sizes. The 30-foot
cutter

carried 32 men and the 34-f00t cutter carried about 42 men, with
theirarms and equipment. Eight of the smaller boats would provide
for

a complete company. In addition to the soldiers, each boat had
four

or six sailors, depending on its size, as oarsmen. In each of
the steamers

(which carried no troops) was a naval officer, with a senior
naval

officer in charge of each four steamers. The naval officer in
charge

of the entire flotilla was in the left or northernmost steamer.
Each

small boat had a navy coxswain and in the last boat of each tow
wasa midshipman. The company commander generally sat beside one

of these midshipmen.

The naval officerin charge of the right-hand tow was designated
as

the guide, but at times it was too dark to see even the next
adjacent

tow. The right-hand tow seems to have started in the right
direction,

but the second or third tow from the right soon began to veer
off and

close in to the left or north. When the officer in the
right-hand tow

saw that the others were veering away from him, he changed his
course

to the north and the 9th Battalion tows cut across the bows of
the 10th

Battalion.
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As yet there was no sign of the enemy. The water was
unusually

smooth and the weather clear and cool. The 10th Battalion (on
the

right) was the first to cast off from the small steamers and
begin the

rowing in over the final fifty or sixty yards to shore. At about
this

time, although special instructions had been issued to guard
against

such a thing, a trail of flame flared out from the funnel of one
of the

northernmost steamers. Fully three feet of sparks and flame
continued

to trail for twenty or thirty seconds. Just then a high plateau
of land,

200 feet high, towered out of the darkness above the boats. Some
of

the officersin the boats thought this was Gaba Tepe, but others
realizedthat they were a mile and a half north of the intended
landing places.

A light soon appeared on Queensland point, the figure of a
man

appeared on the skyline above Ari Burnu, a voice called out, and
a rifle

shot soon followed from the same direction. By this time the 9th
and

10th Battalions were reaching the shore; the nth Battalion ran
200 or

300 yards north to the point and landed a few minutes later.
The

smaller lifeboats ran in until a depth of not more than two or
three

feet of water was reached; but the heavier "pinnaces" and
"launches"

grounded in deeper water and as the men tumbled over the sides,
loaded

down with their heavy equipment, they found themselves up to
their

chests in water and some, stepping into holes, were dragged down
and

drowned. With the increasing rifle fire coming from the shore it
was

impQssibleto say who had been hit and who had slipped.

It was 4:30 Sunday morning, half an hour before the bombard-

m~nt at Helles was to begin and one hour since the tows had left
the

battleships. The men had been told that they were to run across
ten or

fifteen yards of sand, take cover behind a four or five foot
bank, drop

their packs and then rush across about 200 yards of open ground
to

the first hill. Now the men were ashore and most of them alive,
which

gave some feeling of relief, but instead of an open space of 200
yards,

a high rugged slope came down to the beach. They had landed in
the

dark on an unexpected coast and were lying ill small parties of
boat-loads and platoons out of sight of the other parties, their
clothing

heavy with sea water and their rifles choked with sand. During
the

actual landing the enemy's fire had increased rapidly. A machine
gun

in one of the folds north of the point and another one on the
knoll

itself were making themselvesfelt, in addition to the rifle
fire. Occasion-

ally some heavier missle, as from a small Hotchkiss gun,
splashed

heavily among the boats or on the beach. The 9th and 10th
Battalions

were fairly well protected from the enwny's fire, but the 11th
Battalion

was exposed to the fire of the machine gun on their left.

Although confronted by an entirely nnexpected terrain
aHdsituation,

the necessity of going ahead, once they had landed, had been
impressed
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on the officersand men, and soon small parties were climbing
through

the thick shrub up the slope. There was no coordination in this;
some

bolder spirit led his group up; others saw them and followed
theirexample. In a few minutes after landing, men were climbing the
steep

sides of Plugges Plateau beyond Ari Burnu and the Turks were
being

driven off.

As soon as the destroyers received word to go in, they stood in
close

to land, towing the empty small boats behind them. The speed
was

too great in some cases and these boats, with only a seaman at
the

tiller of each, began to slew and whip around. Some got tangled
upand had to be cut loose; others were crushed against the sides of
the

destroyers. The destroyers, like the battleship tows, came in
farther

north than intended, due in part at least to the strong current
which

was running from south to north along the coast. About 500
yards

from shore the men climbed down from the destroyer into the
small

boats by means of a temporary wooden staging which had been
rigged

along the sides of the destroyers. The small steamers, coming
back

after landing the tows from the battleships, picked up the tows
from the

destroyel"sand took them in. There were not enough small boats
to

carryall the men on the destroyers and some had to wait until
the boats

could return for a second load. Meanwhile the destroyers were
under

fire and casualties were being inflicted among the men on
board.

Although the tows from the destroyers had gone in farther
north

than planned and at points differing from those of the
battleships,

there was no mixing of units there. The first tows reached shore
whileit was still too dark to see a man fifty yards away and about
twenty

minutes after the first tows from the battleships had landed.
From

ship to shore these later tows were under fire and suffered
losses. After

reaching the shore, these units soon moved forward to join the
leading

units, in some cases without waiting for the remainder of the
unit to

arrive in the next trip of the small boats.

About the time the-first tows from the destroyers landed, a
Turkishbattery opened fire from the direction of Gaba Tepe and
shrapnel

began to burst along the beach. The fire was answered a few
minutes

later by the two battleships and cruiser which had been detailed
to

cover the landing, but the Turk's battery was not silenced, even
when

the Bacchante stood in as close to shore as possible and fired
broadside

after broadside at the battery. The annoying battery would quiet
down

for a while; but whenever a destroyer ran into discharge troops,
which

were now being taken off the transports of the 1st and 2d
Brigades,

the battery would open fire again. At times it shifted its fire
to the

destroyers and small boats as they were meeting the
transports.
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In at least one case, the transports carrying the 1st and 2d
Brigades

were not met by the expected tows and destroyers. The
transport

Galeka moved in as close to the shore as possible, 600 yards
ahead ofthe others, and the men rowed their way in, in the small
boats of the

transports.

As soon as additional troops were landed, they were sent
forward

10 join and extend the line of the 3d Brigade. One of the
mountain

batteries (Jacobs) was landed about 10:30 A. M., the first
artillery

ashore, and with much difficulty moved forward to take a
position near

the head of Whites Valley, in support of the left of the line.
At this

time, the greater part of the losses being inflicted were due to
shrapnel

fire from Turkish batteries. This one British mountain battery
was

effective for a while, but the Turks turned their fire on it and
between

1:00 and 2:00 P. M. the battery was silenced and, with the
infantry

which it was supporting, was driven back. The other mountain
battery,

scheduled to land about 8:30 A. M., waited on board its
transport until

3:00 P. M. for lighters to arrive and until 5:00 P. M. for a
steam tug

to take it in. Because of the difficulty of getting artillery
into position

in this area, a part of the divisional artillery was diverted
and landed

at Helles.

At 10:45 A. M. the Corps Commander signalled that he was
sending

in the New Zealand Division and it was decided to put them in on
the

left of the Australian Division. A part of this second division
was

already on shore at this time (those from one transport), but
the others

did not come in until much later, the transports having arrived
at theirdesignated anchorages much later than scheduled. Between
12:30 and

4:00 P. M. no infantry was landed and the small boats were used
to

clear the wounded from the beach to the transports.

General Bridges, commanding the Australian Division, went
ashore

about 7:20 A. M. and proceeded to get in touch with his front
line

and to direct the accumulation of a reserve and the disposition
of

reinforcements. ~he division staff was ashore at 10:00 A. M.
anddivision headquarters were established _in a gully just south of
Ari

Burnu. The Corps Commander observed the landing from the
battle-

ship Queen, with Admiral Thursby, and came ashore during the
after-

noon. Corps headquarters were established near the headquarters
of

the 1st Division. Hamilton watched the landing with de Robeck
from

the flagship Queen Elizabeth until about 5:30 A. M. when it
was

reported that 4000 fighting men had been landed. He then left
toobserve the landing at HelIes.

TO BE CONTINUE"
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T he V a r ia b le P robab le Error and T he

Adjustment ProblemBy CAPTAIN HOMER CASE, C. A. C.

AN officerof the Ordnance Department has recently, in these
pages,greatly disturbed the Coast Artillery with the specter of
"TheVariable Probable Error." Itwas represented that the value of
the

developed probable armament error varied so greatly from
practiceto practice that we are not justified in taking anf
constant value, either

from the firing tables or from the records of previous firings,
as the

unit of adjustment. To assign a constant value for any range for
any

gun to the probable error is so likely to be incorrect that the
value of

adjustment is very often lost, if we follow the writer's logic.
But

somewhat inconsistently he then proposes that this will be cured
by

the use ofanother constant value, a percentage of the range, as
the unit

of adjustment. Howthis will keep the effectsof the varying
probable

error from affectingthe adjustment is not shown.

HOW VARIABLE IS THE PROBABLE ERROR?

In the article in question a number of examples were given of
the

great variations between the developed probable errors of
practices

fired by the same battery. It will be seen later that these
musehavebeen extreme cases; and it is special pleading to select as
proof of an

assertion only those examples which appear to prove it. So let
us

select a set of records open to all and analyse all the
data.

For the target practice year of 1926 the 155-mm. batteries
were

the only ones that fired a sufficient number of practices to
make a

study of them really conclusive. During this year twelve
batteries

fired forty-five practices at moving targets with an average of
about

thirty shots a practice. No battery fired less than two
practices and

several fired five.

A glance at the developed probable errors of all batteries shows
a

wide variation, and this was shown by plotting the probable
errors

agaimit range in the origiNal article. But to plot against range
is a

rather unsatisfactory method since for 'every range there are
too few

cases. It is generally admitted, and was so stated in the
original

article, that the probable error varies as the range, certainly
withinreasonable limits. The probable errors can then all he
referred to a.

[4921
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certain range and he hetter compared. The range of 10,000 yards
was

selected as average and convenient, and all prohable errors
were

reduced to this range. Thus, if the actual range was 8000 yards
andthe developed p'rohahle error was 40 yards, the value of 50
yards was

taken for 10,000'yards. This was done in the 45 practices and
the

results appear to he alarming. The lowest value was 17 yards
and

the highest 144 yards, or over eight times as great. But it is
interesting

to note that the mean value was 60.5 yards, as against the
firing table

value of 63 yards. The prohable error of the prohahle error
was

then determined in the same manner that we ordinarily compute
the

probahle error of a target practice. This amounted to 18.4
yards. In

other words, in any practice at 10,000 yards with a hattery with
no

previous history the probable error developed half the time will
be

not smaller than 42 yards nor greater than 79 yards. Over 8070
of

the time the value will he not smaller than 23 yards nor greater
than

98 yards. These are large variations, and if there was not
ordinarily

hetter information than this a hattery commander could well
suspect

the prohable error of causing poor adjustment.But in our service
the probable error to he used in firing a target

practice is always taken from the records of previous practices
fired

with the same hattery. No hattery commander would iUink of
taking

the mean prohable error of all practices fired with the same
type of

battery in the Coast Artillery; nor would he use the firing
table values

except when there was no other information available. So that
while

the information as to the variations of the probable-error
values ofall practices is of some academic interest, it has small
hearing on the

practical problem. E1Kperiencemakes us suspect that the
prohable

error of one hattery is no real indication of what may be
expected of

another. And this is reasonahle. The muzzlevelocity, which
Ordnance

experiments show to he the principle source of the probable
error,

varies from round to round with the powder used, with the amount
of

erosion of the bore, and with the weight of the projectiles. The
jump

of the gun varies with the adjustment of the carriage and with
the care

in emplacement. The hallistic coefficientof projectiles varies
from

round to round due to the location of the center of gravity, to
the

shape into which thg rotating band is deformed, and to the
difference

in diameter between the lands and the bourrelet. When a battery
is

made up of more thaI}.one gun the developed battery probable
error

is the resultant of the probable errors of all the individual
guns of the

batlery; and what is more important, the lack of calibration of
the

hattery w~l cause the battery probable error to he greater than
if

calibrated.
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SO the problem really resolves itself into this: does the
probable

error of each battery vary so greatly from practice to practice
that the

adjustment is materially affected? The following tabulation
shows

the developed probable armament errors for all practices for the
year

1926 of batteries manning 155-mm. guns, reduced to 10,000
yards:

A-5 1 B-5 1 A-92 B-92 C-92 D-92

8 0 5 4 7 0 5 1 1 4 4 * 7 9

8 2 5 3 4 3 6 1 7 9 6 6

5 5 9 8 * 4 9 6 2

1 0 1 * 40 6 3 6 4

Mean value probable error __nmn __ 8 1 5 4 6 7 6 2 8 4 6 8

Probable error of probable error:

All practices ____________ u _____________________ 1 0 ] 5 1 4 2
6 5

Excluding "wild" practices 1 0 8 6 7 5

A-55 B-55 C -55 D -55 E-55 F-55

2 8 4 7 3 1 45 6 5 6 61 8 35 2 5 5 5 8 0 5 4

2 4 36 2 9 6 6 8 9 8 5

2 1 2 3 3 4 66 1 3 2 * 46

2 5 1 0 4 * 9 2

Mean value probable error ________m_m _____ 2 3 3 3 45 58 9 2 6
3

Probable error of probable error:

All practices -----------------~-------------- 3 8 2 5 7 1 7
11Excluding "wild" practices n_mnn __ 3 8 3 7 8 11

A glance at the tabulations shows that there is a remarkable
regu-

larity in the value of the probable errors of the different
batteries. The

only disturbing element is the fact that five of the twelve
batteries each

have one practice, maked with an asterisk (..), in which the
value of

the probable error varies greatly from those of other practices
fired

that year. In every case the probable error was greater than
those ofother practices, varying from one and one half to almost
four times

the mean of the remaining values. Each of these five values
should be

rejected as "wild", since in each case the value is more than
four

probable errors of the probable error from the mean of all
others. -The

test is made in the same manner as for "wild shots." The number
of

"wild" practices is larger than would be expected, but a
consideration

of the fact that in el!chcase the values were too large gives
some clueto the reasons. In determining the armament errors,
personnel errors

must first be stripped, but this is often very difficult and
sometimes

impossible. Thus, in a 155-mm. battery one or more guns might
be
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fired with an error in the angle-of-site setting. This might
never be

detected and the personnel error be included in the armament
error.

Then again a change in the direction of fire or of the wind or a
changein the maximum ordinate during the practice may have so
changed the

effect of the atmosphere on the trajectory that the center of
impact

shifted. Any of these, and other, causes would increcrsethe
probable

error, and that is what happened in each case.

The only yardstick with which these variations can be measured
is

the probable error of the probable error. These are tabulated
and

show a mean value of 11 yards for all practices; while if the
"wild"practices are excluded this is reduced to 6 yards. This is
extremely

small. Thus in any 155-mm. battery the probable error of a
future

practice at 10,000 yards half the time will not vary more than 6
yards

from the mean of all past practices, excluding "wild" practices
from

the determination of the mean; and 82% of the practices will
have

a variation of less than 12 yards from the mean, while 96% will
have

a variation less than 18 yards. Certainly a battery commander
is

not in a difficult position if he can determine his future
probable errors

as closely as this.

The foregoing results are checked with reasonable closeness by
the

set of probable errors, tabulated in the original article, of 14
proving

ground firings with 155-mm. guns at a range of 16,000 yards.
The

mean probable error was 75 yards against the firing table
probable

error of 104 yards, and the probable error of the probable
error

amounted to 14 yards. The highest was 100 yards and the lowest
52yards, a maximum range of 33% from the mean. Itis interesting
that

these firings under proving ground conditions gave none of the
"wild"

practices found in the field. This is what would be expected
from

the probable causes.

Unfortunately, most of the batteries of other calibers fired
only

two practices during 1926, so that it is not possible to draw
such

definite conclusions from an analysis of the results. The
followingtabulation shows that on the average their probable errors
varied about

the same as those of the 155-mm. .batteries. The first coluum
gives

in percentage the mean variation of the probable error from the
mean

of each battery, the probable error first being reduced to
10,000 yards.

For example, a battery fired two practices, the probable errors
reduced

to 10,000 yards being 104 and 72 yards, respectively. The mean
is

88 yards, and the percentage variation from the mean is 16/88,
or 18%.

The first coluum gives the mean of these percentages. The second
givesth~ maximum for each caliber, this being the battery with the
most

variable probable error.
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" fean variation frommean per cent

.;!"faximnm 1,ariation

from mean per cent

3-inch seacoast umumumuu __ m __ m u_m __

6-inch barbette m_ m m m m __ u

6-inch disappearing _m um_m __ m_ mm_um_u

8-inch railway mm __ mmu_mmm_muuuun u

lO-inch disappearing u m_mmum m _

12-inch disappearing u __ m_m uum_mumu

12-inch barbette m __ m_h_u_m m nm_u

1.{ealls u __ umm_nn h u m u

2 7

33

15

11

2 2

4 1

] 4

2 3

49

61

2 6

2 2

2 9

5 2

34

39

The number of zones precludes the computation of these values
for

mortar batteries. The foregoing results indicate that the
variation from

practice to practice in the probable error averages 23 per cent.
If

previous practices indicate that the probable error of a certain
battery

at a certain range should be 100 yards, on the average it will
not

actually developto be smaller than 77 yards nor larger than
123yards,

while practically never will it be smaller than 61 yards nor
larger than

139 yards. The probable lR"rorsfor 155-mm. practices computed
inthe same manner give an average variation from the mean of 22

per cent, which checksextremelyclosely.

EFFECT ON ADJUSTMENT BY THE BRACKETING METHOD

It is obvious that if the probable error varies between wide
limits

this variation will be most serious when fire is adjusted by the
bracket-

ing method, for in this methodthe probable error is the
yardstick with

which all corrections are made. Ifthe probable error used is too
small

the target will not be bracketed soon enough, resulting in
wasted shots

in trial fire, while if the unit used is too large corrections
will be

excessiveand the target will be crossedeachtime. While this is
evident,

no method of mathematical analysis seems to meet the problem.
It

might be tested by firing a large num.er of practices, using in
turn

the correct probable error, one too large, and one too small. If
this

were done, over two thousand rounds of ammunitionwould be
required, _and even then there is no method of knowing what value
would be

correct for the probable error until after each practice. So the
method

is impracticable. But with the dispersion, or hit, bag the
problem

may be tested at no cost and with an accurate knowledge at all
times

of the true probable error.

This problem was set up: A battery has a constant probable
error

of 50 yards. What is the relative effectiveHessof the fire
adjusted by

the bracketing method if the corroctions are made on the basis
~f a
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probable error (a) of twice the proper value, 100 yard.., (b) of
the

propff value of 50 yards, or (c) of half the proper value, 25
yards?

It was solved by firing 20 practices with each assumed
probable

error, or a total of 60 practices, with the dispersion bag.
Three

practicelS,one with each val~e, were fired simultaneously, using
the

same chips for each practice. All practices were fired by the
bracketing

method for moving targets as laid down in paragraph 123, TR
435-280,

as changed provisionally. Trial fire was conducted by two gun
salvos

until a hit or bracket was obtained. Fire for effect consisted
of 32

shots, adjustment being made after each 8 shots, fire being held
until

corrections had been applied. The assumed distance of. the
center ofimpact from the target on opening fire varied uniformly
from 'Leroto

nine probable errors. The distance of the center of impact of
each

group of eight record shots was recorded and the effectiveness
of the

fire compared to fire when the center of impact was on the
target was

computed from the Table of Probability Factors. The mean
effective-

ness of the four groups of eight shots gave the effectiveness of
the

practice. The following three practices show the method. The
center

of impact was started 7 probable errors from the target:

80%97

98

98

Bracket

50

1 5

10

-10

Tzcice correct ~'alue, Correct value, Half correct value,100
Yards 50 Yards I 25 Yards

Distance !Effective. Distance 1 Effective- Distance
IEffective-C.1. from ness C. 1.from! ness C. I. from I ness

. Target] Target I Target I

1st sJ~:Z.~~~~ ._- 5~-\

- - - I I55 \ ---- 55! - --

2d salvo . m OO! 55 I 553d salvo .. m_m I Bracket 00 I Bracket
554th salvo __mmm __ m_ I I I S55th salvo m m_ ] I I
00--F--ir-e-t-o; Effect --~---~I------ I

1st group . m -1~0 I , 5080

% 100 I I 198%2d group _nm __ m. U

3d group . mm._m -50! 80 20 I 964th group _. m_._m 20 I 96 -35 I
89

.:\_f_e_a_n_e_ff_e_c_ti_v_en_e_s_s_-I _ 77%_ I 1 96%

The following is a tabulation of the results of the 60 practices
fired

with the dispersion bag:

- - --PR~)BABiEERR.ORl:"SED-- ~ -= A D J t= S T ~ IE ~ T

------------------ 100 yards ~ 1 ' - 5 0Y;d;~L2 5 yardsAverage
number of trail fire salvos 2.1 2.5 3.3

Mean effectiveness of fire compared to

fire with the center of impact on centerof target m __ m ._m __
mm __ __ __ m_mn 72.7% 89.0% 88.7%
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From these firings the following observations are made:

1. When using too large a probable error a bracket or hit can
be

obtained with fewer shots of trial fire, but the center of
impact will not

usually be as close to the target when fire for effect ~egins.
In fire

for effect the adjustment corrections are too large, throwing
the center

of impact alternately o"Verand short of the target. At times the
entire

group of eight shots would be over, and the correction of one
half fork

would throw the next group all short. A battery commander
finding

that his groups are falling alternately preponderately over and
short

as a result of corrections should recognize that he is using an
assumed

probable error greater than the probable error being developed.
When

using too large a probaple error the fire is about 20 per cent
less

effectivethan when the correct value is used.

2. When using the correct probable error the fire is less than
90

per cent as effective as fire with the center of impact always
on the

target. This is usually not considered but is always true to a
greater

or less extent in any method of adjustment of fire. Normal
dispersion

of shots and the fact that in making any correction a rather
smallnumber are considered make it impossible to keep the true
center of

impact, which ill actual firing is never known, exactly on the
target;

and in the firings held with the dispersion bag this loss in
effectiveness

amounted to over ten per cent. It probably is seldom less than
this in

actual practice. The average number of trial salvos necessary
was not

much greater than when the probable error was too large.

3. When a probable error too small was used two things are
verynoticeable:

a. The average number of trial salvos necessary was one
third

greater than when the correct value was used. When the center
of

impact at the first salvo was from seven to nine probable errors
away

from the target two or three times as many salvos were needed.
But

with large-caliber guns this would be an extreme case, for any
sort of

preparation of fire would bring the center of impact nearer than
this tothe target. So that the results shown here really would not
be true in

actual service as far as using too small a value is
concerned.

b. The fire for effect was just as effective as when the
proper

value was used. The center of impact was near the target when
fire for

effect began, gradually crept closer, and then stayed there. If
the

center of impact should shift during the shoot, the use of this
small

probable error would have prevented as rapid a response as the
use of

a larger ...-alue;hut thl~ ~hlft -is9 "Xb'''pflllj) ~le.

From these observations the following could well be added to
the

rules for adjustment of fire by the bracketing method:
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1. Ifthere is any doubt as to the accuracy of the perparation of
fire

the first bracket for trial fire should be so large that the
target certainly

will be crossed by the second salvo. Two, and sometimes four
forks,

should be used. Halve the bracket each time until a bracket of
one

fork is obtained. This will shorten trial fire and still place
the center

of impact near the target for the first salvo of fire for
effect. This is

the system used in the Field Artillery.

2. For fire for effect select a probable error which is too
small

rather than too large. Fire will be just as effective and fewer
cor-

rections will be called for, making fewer chances for
errors.

3. If corrections cause adjustment groups to be alternately
prepon-derately over and short the probable error being used in
adjustment

is too large. Reduce it by half at least.

EFFECT ON ADJUSTMENT BY METHODS USING MEASURED DEVIATIONS

The writer in the original article went to some trouble to prove
that

adjustment of fire using measured deviations was seriously
hampered

by the variable probable error. As a matter of fact, the
probable error

has little practical use in these methods. In firing at moving
targets

the trial fire is not completed in the method of successive
approxi-

mations until the correction called for is less than one
probable error;

but it is rare that the fourth or fifth correction is not much
smaller than

the firing table probable error. This method is so ill suited to
firing

at naval targets that it will be use
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one-half of one per cent, and often larger than three-quarters.
The

values in the field should be larger. As a matter of fact, there
is no

great objection to the use of a pircentage of the range, but the
reason

is that adjustment is not materially hampered by the use of a
unit other

than the proper probable error. l':specially i~ this true if too
small a

unit is taken, as would be the case with one-half of one per
cent of the

range. With the fire adjustment board, and probably with
other

systems, it is convenient to use percentage instead of fixed
values, but

it must 110tbe forgotten that the correct value of the probable
error is

the best possible unit of adjustment and the best method of
determining

this is from the record of past firings.

THE STUDY OF PROBABILITY

The author in the original article criticized very caustically
the

study of probability by artillery officers. To him it is "a maze
of

mathematical trickery" and he feels that "there should be no
more

reason for artillerymen going into problems involving
probability and

least squares than there is now for his going into trajectory
compu-tation studies."

Probability and the Theory of Errors are the bricks of which

adjustment of fire are constructed. Artillery officers devise
the rules

of adjustment and are called upon to test and judge those
already in

use to determine under what conditions they may be best used.
Each

method of adjustment must conform to the basic laws of
probability

or it is unsound, and is it too much to ask that those who must
usethese methods in their daily work be familiar with the theory
and

principles on which they are based. Calculus and geometries
infinitely

more comp.licated and more laboriously acquired may fade
unused

into the past without great loss, but the artilleryman who has
not a fair

mental picture of the vagaries of the fall of shots is
ill-equipped for

adjustment of fire.

1\01'is adjustment of fire to be compared to the picking of a
range

from a firing table. If it were sufficientto adjust fire by
rigid rules of

thumb there would be no gain in studying probability, but the
very

complexity of the problem is such that there are many limes that
only

the sound judgment of the person making the adjustment will
cause the

correct decision to be made. This sound judgment can only be
based

on the knowledgeof dispersion, of probability, and of the law of
errors.

Ifofficersof our branch knowso little of probability and find
the study

so distasteful it is more to the discredit of the officers and
their il-

structors than a proof of the lack of value of such ~tudy, and
if we
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had left the pursuit of all similar knowledge and the practical
develop-

ment solely to the other departments where would the
Whistler-Hearn

and Cloke Plotting Boards, the Range Boards, the Deflection
Boards,and the other equipment used in our fire control have come
from?

And in "trajectory computation" it is not unfair to say that our
army

has never seen finer ballisticians than our own fellow
artillerymen,

Colonel Ingalls and General Hamilton.

CO~CLUSIONS

From a consideration of the foregoing discussions the
followingconclusions may logically be drawn:

1. The probable error for any battery will rarely vary more
than

35 per cent from the mean of the probable errors developed
in

p;evious practices and half the time it will not vary more than
about

20 per cent.

2. In the bracketing method of adjustment:

a. The use of too large a probable error shortens trial fire,
butrenders fire for effect less effective than if the correct value
had been

used. This loss in effectivenessrarely exceeds20 per cent.

b. The use of too small a probable error lengthens trial fire,
but

renders fire for effect as accurate as when the correct value is
used.

c. The correct probable error gives the shortest trial fire
com-

bined with the most accurate fire for effect, but this value can
never be

known until after a practicp-. It can best be taken as the mean
ofp~evious firings with the same battery. In case of a doubt as to
the

value to be used, err on the small side.

3. In adjustment of fire using measured deviations the use of
an

improper value for the probable error is of no practical
consequence.

4. The use of a percentage of the range, as one-half of one'per
cent,

as the unit of adjustment instead of the probable err()r is not
unsound

and may be more convenient when adjustment boards or similar
devicesare used. There will be no appreciable loss in
effectivenessof the fire,

but it is rarely the best unit of adjustment.

5. A working knowledge of the laws of probability is essential
in

the adjustment of fire and should be possessed by every
artillery officer.
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Organization and Equipment of the52nd Coast Artillery CRy)

By MAJOR p" H. OTTOSEN, C. A. C.

THE 52nd Coast Artillery (Ry), the only railway artillery
regimentfunctioning as a regimeut in our Army, is organized and
equippedto perform two missions: to fire on naval targets and to
fire on land

targets.

A fleet made up of battleships, cruisers, destroyers, and
submarines

demands a unit of long-range guns capable of endangering the
biggest

fighting ships at the longest naval ranges, a unit of mortars
capable of

continuing the battle from behind vertical shelter when the
fleet has

closed to 15,000 yards, and a unit of rifles capable of
overmatching

the modern light cruisers, destroyers, and submarines. For
long-

range missions four guns are deemed the minimum required;
for

destructive fire at 15,000 yards eight guns or mortars are
deemed the

minimum required. Multiples of any or all of these units may
be

necessary to match the size of the fleet expected. For
flexibility each

half unit has its separate fire-control equipment for firing on
naval

targets. The units constitute our battalions, the half units our
batteries.

The 1st Battalion has two batteries each equipped with two
long-range

guns, the 2nd Battalion has two batteries eachwith four
12-inchmortars,and the 3rd Battalion has two batteries each with
four 8-inch guns.

For reasons of economynot all units are active.

For land warfare missions, as in France, a variety of calibers
and

characteristics is demanded. The firing missions may be divided
into

two classes; long-range gunfire and howitzer fire beyond the
power

of corps artillery. The first ~s met by the long-range
battalion, the

second hy the 12-inch mortar battalion and hy giving the 8-inch
gun

battalion two powder charges so it can be used as a howitzer.
Regi-

mental operations are seldom employed, hut the firing unit may
he

as small as a single gun in the case of 14-inch rifles. The
regimental

staff easily provides two provisional hattalion staffs for the
1st and

2nd Battalions, so that each battalion of long-range guns will
operate

two 12-inch or 14-inch guns or four 12-inch mortars. The
regimenral

commander, with his staff, may be assigued to command a
groupment.

The 8-inchguns, where the ammunition can be man-handled,
remaiIlSas

hefore in a two-battery battalion, with each hattery serving
four guns.

Fire-control apparatus for stationary targets is so simple that
platoons[502J
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of two guns can be assigned a single target. The 52nd Coast
Artillery

(Ry) has sights, azimuth instruments, scissors instruments,
range

tables, and firing boards, all in mil graduations for land
warfare.

Actual firing at land targets in time of peace is restricted to
3-inch

field pieces, of which each ballery has one, and to an
occasional

demonstration for the Coast Artillery School, with a-inch guns
firing

as howitzers with H. E. shell.

Flc. 1

... .f:er la:ring ""ire the G. M. C. lruck is auilabJe to carry
observing instruments Clod

men to outl)"ing stations

The Tables of Organization for war strength pro\.ide:

a. Headquarters and Headquarters Battery with Colonel,
Command-ing: Licutenant Colonel, Executiye; Captain, Adjutant:
Lieu-

tenant, Intelligence Officer; Captain, Plans and Training
Officer,

with a Lieutenant Assistant; Captain, Communications
Officer,

with a Lieutenant Assistant; a Lieutenant, Reconnaissance

Officer; and 89 enlisted men.

b. Band.

c. Senice Battery commanded by a Captain, Regimental
SupplyOfficer, with a Lieutenant Personnel Adjutant, three
Lieutenants,

each in charge of a battalion section, and 126 enlisted men.
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d. Three battalions each commanded by a Major, with a staff
of

Lieutenants, one for each staff activity listed under
Headquarters

Battery above.e. Battalion Headquarters Battery of 115 enlisted
men organized

into Headquarters, Maintenance, Obsen'ation and Orientation,

Communications, and Railway and 1\Iunitions sections. The

latter section is the largest and has a locomotive and all
the

ammunition cars, forming a sort of combat train.

f. Two firing butteries each of 6 officers and 190 enlisted
men.

Flc. 2

The rati(jn~. Lagg:3ge. and c.J.mp rquipmenl are rr.ovl"u in F.
W. D. truck~

g. Attached Ordnance Maintenance Company, Searchlight
Battery,

Medical Personnel, and Chaplain.Under the present conditions of
reduced strength, several of the

staff positions are held by one officer. In the absence of
active battalion

headquarters batteries, men are detailed from regimental
headquarters

battery to fill essential positions, and lieutenants from the
firing bat-

teries serve as battalion staff in addition to their other
duties. Each

staff activity actually functions, although on a reduced
scale.

Regimental Headquarters Battery has three railway cars; a fire
con-trol car; a power car; and a kitchen car. The fire control car
is a

portable command post and message center. The power car
contains
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a SCR 132 (Divisional) radio set. The kitchen car, a battalion
head-

quarters function, has a water tank and sink, tables, ice box,
store room,

and field range No. I mounted in a sand box. When a war
strengthbattalion moves, the personnel and their motor equipment
travel in a

standard type HB" railway train (19 box cars and 10 Aat cars),
and

their guns, ammunition, and other cars in a special armament
train.

The standard train arrives at the destination a day or two ahead
of

the special armament train, so that all reconnaissance,
orientation, and

part of the communications are installed before the armament
train

arrives. On the armament train are the gun commanders,
mechanics,

Flc. 3

The battalion 8at car carrie"} l:U~e teael cool .. :lnd material
.. and ",'heel a ...~emhlie .. for

ammunition can and gun"l

etc., a total of about 25 men. The kitchen car is provided to
feed them

en route, 50 they can be free to inspect guns, wheels, and
journals at

every stop.

The headquarters motor equipment of the regiment at present
con-

!lists of a Dodge touring car, a 'Vhite reconnaissance car,
three motor-

cycles, and eight G. ~l. C. trucks. These vehicles are all used
for

reconnaissance and communications service. After laying the
wire

which each G. M. C. truck carries, and after the special
armament train

arrives, the G. 1 \ 1 . C. trucks are available to carry the
instruments and
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details to the outlying ob~ervation stations, and to lay
additional wire.

Due to a shortage in personnel, the regiment has been compelled
to

concentrate all motor \"ehicles in one garage under the Service
Battery.

The Service Battery is organized to supply the regiment with
every-

thing except ammunition. Ammunition service is a function of
the

battalion headquarters battery, which in time of war has a
locomotive

to switch the ammunition cars about and spot and shift guns
on

artillery tracks. Having no battalion headquarters battery, the
52nd

Coast Artillery (l{y) has no locomotive but arranges locally for
the

Flc." 4

The battery Bat ('3r carries ,ome track tools an,) maleria!~ and
f'Dougb platform, for

an alternate battery po~ition

switching of guns and ammunition. The service battery is
practically

a battalion section since it supplies about 500 men, the war
strength

of a battalion. The rations and baggage for 500 men,
including

Oro-anizational bao-o-ao-e(field desks, field ranges, etc.),
requires fiveo 00C

F. W. D. trucks. That is the number of F. W. D. trucks actually
used

by the 52nd Coast Artillery (Ry). The Service Battery maintains
a

garage with motor mechanics and operates all the motorized
equipment

in the regiment. A Dodge light repair truck is provided for road
service

by the mechanics.
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Each battalion headquarters in the 52nd Coast Artillery (Ry)
is

provisionally organized with personnel detailcd as previously
described,

and with motor equipment from the regimental pool under the
supply

officer. Its railway equipment should be 1 gas-electric
locomotive, 2

tank cars, 12 ammunition cars, 1 store car, 1 power car, 1
fire-control

car, 1 kitchen car, and 1 flat car with drop sides and ends.
These are

all drawn for use at Fort Eustis when desired, except the
gas-electric

locomotive, the power car, and the fire-control car. The latter
two are

used constantly and have been improvised from available
ammunition

cars. A steam locomotive is always available from the
Quartermaster.

The flat car carries wheel assemblies for ammunition and gun
cars,

track materials, track tools, etc.

An S-inch gun battery should have four guns, one fire-control
car

(see the COASTARTILLERYJOURNAL,December, 1927), one box car
for

cleaning and preserving materials, one spare parts car, and Gne
flat

car with drop sides and ends. The flat car carries enough floats
(plat-

forms to support the ends of the outrigger braces) to establish
analternate battery position, with a crane to set the floats in
place, and

a small amount of track materials and track tools for the
maintenance

of battery trackage. These are all available at Fort Eustis and
drawn

for training purposes when desired. With limited personnel it
has

been found better to draw equipment when desired for training
rather

than to attempt excessiveupkeep.

From the above two paragraphs, it is apparent that an 8-inch
gunbattalion special armament train consists of a gas-electric
locomotive,

2 tank cars, 8 guns, 12 ammunition cars, 3 fire control cars, 6
box cars,

3 drop-side flat cars, and 1 kitchen car. No extra cars are
required. for

personnel on the armament train for there are good
accommodations

for the men in the fire-control and other box cars.

The best test of organization and equipment is derived from

successful operation in war. In the absence of war, terrain
exercisesand innumerable map maneuvers are the only criterion to
depend

upon. Besides routine training and successful target practices,
the

development of equipment and of organization has been a
continuous

prohlem for the 52nd Coast Artillery (Ry).
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Antiaircraft Defense in M o bile W a r fa r e*

(With special reference to Eastern Theaters of War)

By MAJOR E. J. Ross, O. B. E., M. C.

Reprinted by permission of the United Service Institution of
India

ITis a strong characteristic of Britons that we are apt to be
overoptimistic-to take the view that, because we ko pe things will
beall right, they will be so. When our brains tell us that the
future islikely to be uncomfortable, our optimism allows us to
stifle all powers

of reason, and so we go on in a false and pleasant paradise.
This

optimism has its good points, it prevents us from panicking and
keeps

up our morale, but it is one of the basic reasons why we have
never yet

been truly prepared at the beginning of a great war.

The first point in training for war must surely be to think out
clearly

what weapons the enemy will bring against us and how he will
use

them, to realize what the results of his action will be, and,
facing these

facts honestly and unswervingly, to decide what our
counter-measures

will be. Only by such honesty of thought can true efficiencyin
modern

war be attained.

I cannot help thinking that we in the army have not so far, as
a

whole, adopted this honesty of thought towards our preparations
for

meeting aerial attack. We refuse to allow ourselves to admit
how

unpleasant and far reaching the effect of such attacks will be,
andconsequently very few of us have really thought out what steps
are

necessary to combat them. The result has been a general failure
to

appreciate the importance of training in antiaircraft
defense.

You may think that, from the point of view of ground troops,
I

draw too gloomy a picture. Possibly I do. At present no one
can

tell. But the views I put forward are the result of watching two
big

maneuvers closely, and after discussionwith a number of
officers,bothin the army and the R. A. F. who have thought these
things out.

I am discussing this question today from the point of view of
a

force engaged in a major war in the east. I assume that in such
a case

we would be contemplating an offensive against an army whose
air

force, though perhaps not the equal of our own, would at least
be

sumewherein the same class as it. For one has to remember that
such

a \var would probably not be local, and a great part of onr air
force

would be required simultaneously in other theaters.

* Ltef.ure delhered at the Senior Officers' School,
Belgaum~[509}
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Now what are the salient features of an eastern theater of
war

viewed from the point of view of air attack? It seems to me that
the

following are the most important.

The first and most striking characteristic of all seems to me to
he

the immense length of the L. of C. compared with that of the
actual

fighting front. Look at the attached diagrams (Fig. 1).

The first is a rough representation of the front in a western
theater,

compared with the L. of C.

FIG. 1

The second shows the same sort of thing with regard to a
foroe

fighting in Iraq round about Baghdad.

You will notice at oncethat an airplane in a western theater
which

wishes to attack a central point on the L. of C. will normally
have to

cross some part of the fighting line, and more important still,
the area

just in rear of it, where will normally be situated b~th
observation

and the front line of antiaircraft defenses.

If' the east, however, an airplane can easily pass outside the
whole

fighting front, and cut in from a flank unobserved wherever it
ple1l5C.l'5.

l\arrowness is another important feature of an eastern L. of
C.

Generally speaking there is one narrow line and no other. It is
thertl-fore peculiarly vulnerable, while there is no alternative
route should the

one be damaged.
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The whole force, supplies and all, has to move through what
is

practically a continuous defile-divisions, trains and
intermediate

depots all on one and the same road. I wonder how much any of
you

would give to be in command of a divisional train in one of
these

defiles when attacked from the air.

Again, concealment-the most effective and the best passive
form

of defense against any air action-is almost invariably difficult
to

obtain. There are no great stretches of forest, etc., to hide
troops, trains

and depots.

There is a lamentable lack of fast moving and heavy weight
carry-ing transport, and consequently an enormously increased
quantity of

slow moving animal transport, with all which that entails-masses
of

A. T. carts and camels, filling roads to their utmost
capacity.

Remember, too, the difference between animals with their
powers

of thinking and feeling, and machines which can only run away
when
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