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Navy DEPARTMENT,
Washington, January 25, 1920.
My Dear ApminarL: The Bureau of Ordnance, under your dipec-

during the World War, and therefore it is desirable that thi
of the bureau should be recorded at greater length and in m
detail than can be done in your annual report.

. tion, played a very important part in the Navy’s successful gwor
%ik

Such a narration of the work of the bureau will be of v the
Navy and of great interest to all those engaged in the p 10M) of
ordnance material, civilian as well as naval, and will serve rd
to which zéferefige can be made with advantage sho try
unfort be faced with a similar emergen€y.

Very sincerely yours;
JoserrUS DANIELS
Seore e Navy

Rear Ravrr Eaere, U. S. Navy, 8
Bureau of Ordnance, \
Department, Washington, D. Q.
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Navy DeparrMeNT, BUREAU OF ORDNANCE,
Washington, D. C., May 1, 1920.
My Dear Mg. SeceerarY: In accordance with the directions con-
tained in your note of October 1, the bureau has prepared this&
record of its activities and trusts that all who are interested in t
Navy will find pleasure in reading this authoritative statement o
the ordnance portion of the Navy’s work in the World War.

The preparation of this record was accomplished with the assi
ance of the present chiefs of the divisions and sections of th
as follows:

Assistants to the bureau_ . __Captains T. A. Kearney and
C. C. Bloch, U. S. Navy.

Chief clerk Mr. E. 8. Brandt.

Guns Commander A. C. Pickens. \
Turrets Commander Herbert F. Lea

Gun mounts. : Commander F. L. Reichmuth.
Torpedoes._ Commander G. B. Wright.

Industrial Commander A, L. Norton.

Mines and nets Lieut. Commander J. B.

Fire control Commander W. R, Fur

Aviation Commander A. C. Stott.

Armor 8 ojectiles__ . _____ Commander Logan Cresap:

Experifiental

Lieut. Commander
Lieut. Commande

d contracts____________ Commander Jo

and grounds. Lieut. Commande
Mr. P. A,
Mr. F. B. Black
ard on naval ordnance_._._Rear Adm Mason ; and
ntracts and merchant ship protec-. Rear AdmiraldA. Couden.

he main editing and compilation bei diwork of the Chief
ureau; Lieut. Commander T. CyKinkaid, U. S. Navy; Lieut.

Commander T. S. Wilkinson, jr., U. vy; and Chief Gunner

. E. Cox, U. S. Navy.
Very res 11
Ravre EArLe,

Chief of Bureau.
The honorable JoserEUS DAl s
Se of the Navy.
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INTRODUCTION.

The preparation of this record of the Navy’s ordnance during the
war had its inception in the desire fittingly to recognize, record, and
set forth the services rendered the Navy and the bureau, not alone
by line officers of the Navy, deprived of an opportunity to secure
war service afloat, because work of the shore establishments had to

that all these might retain in after years this plain story of du

O

continue and at a higher rate of pressure than ever before, but
by the reserve officers, the technicists enrolled in class 4; to the

well done, and that they might feel, in a measure, the biireau
appreciation of the assistance they so splendidly rendered
ordnance during the days of hostilities.

The following pages also relate in some degree what has.
accomplished, and how the duties of this bureau, charged by law
with the design, acquisition, production, and issue of thefighting

work

ping, submarine, aviation, and
ight, in fair and foul weather, &

of the enemy’s attack, throughout e of a type
known and undreamed of in civilizedgtimes. We hope
ese men believe our work was well done; st be satisfied,
we should have felt favored indee it been our lot
o share the hardships and hazar at sea.

reau feels that, to all those who
ofS¢he World War, there must come the co

d intensively the history
ion that, after all,

naval power was the ultima ratio of t ic war. So let us all,
officérs, naval and civilian personnel o at Navy, continue to
for the constant improvement rment of the naval

profession upon, beneath, and abov

Ravre Earve,
Chief of Bureau of Ordnance.

N, 1

Mavy 1, 1920. !/
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“Y” GUN WITH DEPTH CHARGES IN POSITION READY FOR FIRING.
5 ! \O

PROJECTILE FOR Y GUN, SHO TH CHARGE ATTACHED TO ARBOR.

In the upper right corner e seen the base of the 'Y gun casting.

101-1 . \
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THE “Y” GUN.

To damage seriously a submarine under the surface required that

the depth charge explode within approximately 100 feet of her hull, :
and this, in turn, required fairly accurate knowledge of the location

of the submarine, making due allowance for the advance beyond
her track on the surface and for the time necessary for the sinking N
of the charge to the depth for which the index was set. One depth N

charge properly placed is sufficient to destroy a submarine, but, due

to difficulties in locating the submarine, the usual practice was to drop
a series of charges at intervals of 10 or 15 secpnds, depending upon

the speed of the destroyer. This insured damaging the submarine
provided her tracks were sufficiently distinct to enable the destroyer
to follow down her wake, and, also, provided that the submarine did
not change course. In most cases, however, the submarine changed
course as soon as her presence was discovered, and there was
means of knowing her new course and speed, or her location at l'\
moment. K

‘To overcome this difficulty, the British invented and put into serv-
ice the Thornycroft depth charge thrower, consisting of a single
barrel within which fitted an arbor, or stem, to the outergéfidyo
which was secured, by adjustable clips or by lashings, the ¢ arg
British depth_charge. This equipment made it possible to%thr
m the side of the ship, in addition

f/&8 depth charge. Due to the man ing’ diffi-
culties, ion of this weapon was slow and edyhand, if
destroyers be equipped rapidly with desth ck rowers,

essential. x‘
r this country entered the war, b received

iralty photographs and designsfof Thornycroft

thrower. The possibility of ap e principle

avis gun to a depth charge thrower néeived by Lieut.
A. J. Stone, R. F., formerly of the eral Ordnance
roton, Conn. The question of the m irable form of such

aratus was taken up by him with
erred to Mr. G. C. Davison, both

. Spear and then
s@f this company and
; After making the
lations necessary for the working e company undertook
the production and tests of the first order for which was
placed with the New London Shi ngine Co. by the General
Ordnance Co.

This Y gun, so called becauge o o barrels at an angle of 45°

from the vertical, throws tw st&
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a time in opposite directions, and destroyers equipped with them
were able to produce a barrage of wide pattern, which greatly in-
creased the efficiency of offensive tactics against submarines. By
using different sizes of impulse charges, ranges of 50, 66, and 80
yards could be obtained and this feature made variations possible
in the pattern of depth charges laid down. The simplicity of thi
gun made its rapid production possible and no time was los:b:‘&
placing it into service, where it did splendid work. K
The first contract for Y guns was let to the General Ordnance Cq
Groton, Conn., on. December 8, 1917, but work had been begunfon
November 24, in advance of the contract, and the first delive
were made December 10, 1917, Of these guns, 947 werefgtus
put in service. They were installed on destroyers and subcliase
where their use proved their worth quickly. This Y gun wWas one
of the unique and most successful weapons produced in lx s

game against the submarine. : &




CHAPTER VII,
NORTH SEA BARRAGE, OR NORTHERN BARRAGE.

(THE MARK VI MINE.)

L—ADOPTION OF THE BARRAGE PROJECT. b

The Bureau of Ordnance, even before the United States ent
the war, had made a close study of the possible measures to be taken
to counteract the submarine peril. It was obviously impossi
consider seriously any proposition to close German harbors, as long
as the enemy had complete control of his own waters. The next best
plan was to close the North Sea by means of a barrage cting
the operations of enemy submarines to the North Sea, a event-

ing their getting into the Atlantic and interfering with t of

pu that such a barrage.should extend from the
gnd to the Norwegian coast. This, t with &
oss the Dover Straits, would shu
least, make the continued operatig

eedingly hazardous and unproﬁtwle.‘ oposal to
co ge 230 miles long was so nove unprecedented,
as realized at the time that it would i to obtain a
ion to establish it
idepable doubt of the success of such aking was ex-

, believed it almost impracticable. e barriers were
idered wholly effective, unless i
Patrols could not be properly prete

11t will be easlily recalled by those cogni
fall of 1917 the submarine warfare of the
threatening to prevent the active help of ed States on the Wesatern Front. [n
fact, in May, 1919, Mr. McNamara stated of Commons that during the war
merchant shipping to a totsl of 12,750, s had been sunk by actions of the enemy,

rogress of the war that in the
causing tremendous lorses and

107

veen the United States and Euro as the
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raids in sufficient force to break thrcugh the patrol and clear a pas-
sage for the submarines. If the patrols were protected with heavy
vessels, these would be exposed to the German policy of attrition
with torpedo attack. In short, bitter and extensive experience had
forced the abandonment by the British of any serious attempt at
blockading such passages.

Notwithstanding the unfavorable attitude toward the further co
sideration of the barrage project, its proponents—that is, the offic
of the Bureau of Ordnance—redoubled their efforts to secure j
adoption, feeling that the hastening of a favorable issue of the/w
depended upon it, surely as much as upon any other possible
measure. While the entrances to the North Sea were v
and presented immense difficulties, it was believed that th
within the bounds of possibility of control.

From early in March until the latter part of July, 1
intensive study was made in the Bureau of Ordnance by der
S. P. Fullinwider and his officex assistants of many types of bar-
rage, among them the submarine trap and indicator nets which had
been used by the British. The majority of the plans considered

were devised within the bureau, but in addition a n r of inven-
tions and suggestions from private sources we ied. Un-
fortunn.tely practically all inventions or ideas ema g from non-

sources were based on incomplete W of funda-
ions and requirements. Their s ings may be
efly by saying that they were b on millpond con-
eas the waters in which such a bar s that under
were subject not
0 the activities of
emy naval forces, which up to this ti d displayed great

principal classes:
First, nets and entanglements; second, néts bination with mines
or fombs; and, third, mines alone.
nets or entanglements alone was a
r experience of the British i
ifficult to plant and maintain nets o cient weight and strength
to be of any material value, and se the depth of water in which
the proposed barrage would ha id was quite prohibitive.
Nets in combination with min mbs were open to the same
criticism, with the addition int that such material would be
very difficult and dangerous e, and the planting would be
exceedingly slow. It was ided that mines offered the only
practicable solution, and no mine then in existence, either in

America or abroad, Was,sui for the project, mainly owing to
the excessive numb 'emit became necessary for the bureau

early, inasmuch as the
at it was exceedingly
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to design a mine especially adapted to the purpose. Such a mine
must incorporate many new features, to embody which extensive
study, design, and tests were essential. Some of these requirements
were quick-loading mine cases; anchors adapted for use in far greater
depths of water than any hitherto contemplated and of much greater
reliability and ruggedness; an assembly of anchor and mine that
permitted their planting as a unit, accurate and at high speeds; a
firing device widening the danger zone of each mine; and so on. It
was evident that in order to reduce the number of mines required
for the barrage a mine should be developed which would explode not
only when struck by a submarine, but also when a submarine passed
close by.
In May, 1917, development was started on a mine-firing dev
fulfilling this condition. The successful production of this fi
device was primarily the work of Commander S. P. Fullinwid
U. S. Navy (ret.), and Lieut. Commander T. S. Wilkinson, jr.
Navy. The start on the device finally adopted was made immediately
pursuant to the suggestion of Mr. Ralph C. Browne, a cit1
Salem, Mass., who submitted an electrical device to be used on wha

he termed a Browne submerged gun. The officers of the bureau con-
cerned with this, that is, the Chief, Assistant Chief, a i
p
1

of
Mines and Net Section, believed the principle could well to
a mine. Theginventor of this principle was, therefore,

r tests were conducted, which deter
was sound, but also that there w tisfactory factor

ible disadvantages of this firing d been taken into
ion. The device would nacessari be very sensi-
is sensitiveness might make it e for the gear to be
mechanically, as by handling, wave n, or the explosion
an’adjacent mine. It might make ear so delicate that it
1d become inoperative readily. Tk was Bot enough time avail-
e for a thorough investigation of a ifeiple of the device, and,
i places where the conditions differec
ngland coast, there might be so
spontaneous operation or render|the
was known, or could be ascertai i
effect of continued submergen
tably give rise to troubles, w

151517—20—8 \

which would cause either
ice inoperative. Nothing
such a short time, as to the
ity production would inevi-
d not been encountered in the
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models. New constructions invariably develop faults in service,
which can not be predicted.

While the models were being built, and the first tests were being
conducted, officers of the bureau studied the situation and came to the
conclusion that it was possible to overcome the troubles anticipated,
and that while it was impossible without further experience to de-
sign a firing gear which would function perfectly in the field, it was
feasible to produce, before the spring of 1918, one which, at the worst,
would give results comparable with those being obtained by other
nations and which would be sufficiently good to warrant its use i
the barrage. This firing device was, therefore, finally adopte
shortly after the tests at New London.

While this new firing mechanism showed great promise fro
first, it was felt to be unwise to place too great reliance on it b
it had been thoroughly tested. Therefore, studies of othergnes
forming a barrage were continued without cessation, until the Jatte
part of July. When the new mechanism had been brough such
a state of development as to warrant its adoption, the bureau degi
to abandon all other plans for a barrage and concentrate on a mine
embodying this mechanism, which came to be called the Mark VI

mine, as it was the sixth type of mine developed by the The
use of this mine reduced the number of mines required age
across th rth Sea by two-thirds.

The bureau, on July 18, 1917, a

of a mine—this Mark VI—peculiarl§ adaptable for use
arines; and then, on July 30, 191 @ ed plans for
-American joint offensive operatipn inVélging its use in a

ss the North Sea. These plans the approval of
retary of the Navy and Admiral BexSon, and were then sub-
te Admiral Mayo in person to the [Bri dmiralty in late
gusty 1917.
In September, plans were prepared i miralty for restrict-
marines to the North Sea, whic@erany in accordance
i

ith'the original proposition of the B f Ordnance—a barrage

tween Scotland and Norway, to i ritish and American
ration, and a short barrage ac eDover Straits, to be laid
the British. These plans were e Navy Department and

ere taken up at a conference o tober 15, attended by Admiral
Benson, Admiral Mayo, the ef o reau, Commander Fullin-
wider, and members of the s val operations.

The adoption of the projectySeeme certain at this time, that the
Chief of the Bureau of OrK , at his request, authorized to
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proceed with the procurement of 100,000 of the new mines, the num-
ber which he had estimated would be required.

During the latter part of October it was learned that the British
Admiralty had approved the establishment of a mine barrier between
Aberdeen, Scotland, and Ekersund, Norway. It had not been pos-
sible to go ahead with plans for the barrage, except in the matter
of design and manufacture of the mines, until the British decision
was definitely known. The project was formally approved by the
Secretary of the Navy, shortly after the British approval was con-
firmed; and, on the following day, October 29, it was favorably
acted upon by the President at a Cabinet meeting.

The Bureau of Ordnance at once proceeded with the design
procurement of the required mining material, and the Navy Dep.
ment undertook all other necessary preparations for the proj
The planting of the barrage was to begin as soon as possiblg in t
following spring, 1918, to assure its completion during fa
weather of the summer or early fall. Therefore, there wasg\little
time in which to complete the details of the design of the new
launch the huge manufacturing project, and obtain production in
adequate quantities, not later than February.

Although the Northern Barrage plans, as adopted, | ;
the line to extend from Aberdeen to Ekersund, it was latep decided to

Bergen, Norway; and it was on(this r line
as actually laid &
really made so that the mind of.the

o v ander
e Grand Fleet would be free from w, aSito mines, in
perate anywhere in the North Sea Scapa south-

t passing through the barrier, as¥would iave been the
original line—Aberdeen to Ekem&en adopted.

SIGN, MANUFACTURE, AND SHIPM OF MINES.

l principal parts constituting a mi he mine sphere
| ine anchor, which are held to 1] dropped from a
1 Extract from *“ The Grand Fleet, 1914-186—Its Development, and Work,” by

ral Viscount Jelllicoe, p. 250:
n 1917, shortly after my return to the adml undertook a very extenslve min-
ing /policy. In the previous year, durlng Bir ackSon’s service as first sea lord,
a new and much Improved mine was designed, t 1s which were carried out after

lleved bim. This was one of the replics to th ne. One bundred thousand of

hése mines were ordered by me early In 19 carry out varlous schemes. Later in
1817, with the assistance of the United States, p was made for the large mine field
It was not until the large sup-
really effective results agalnst subma-

had previously been hampered to a very erable extent.”

As a matter of fact, the Unlted.n es its Insistence and perseverance In the
project caused the Northern Barrage t id, and for this barrage supplied more than
sufficlent mines. In fact, of t 63 laid there were 56,611 planted by the

can

American Mining Bquadron, all bein nes.
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mine layer. The mine sphere, in addition to containing the explo-
sive charge, comprises all the firing mechanism and the safety ar-
rangements. Contained within the mine anchor, or attached to it,
is all the mechanism for mooring the mine. The total weight of the
United States type mine and anchor, when assembled, is 1,400 pounds,
of which the explosive charge, T~T, is 300 pounds.

At the time the barrage project was finally adopted, the firing
mechanism and the mine case were the only parts of the Mark VI
mine that had been completely designed. One reason for this was

N

that there was insufficient information with which to proceed wit
the other points of design, until the firing mechanism was conclu
ECl,y

sively tested and adopted. Also, until the adoption of the pr
there was insufficient persounel in the Mine Section of the bureau
such a large undertaking. The problem confronting the bureau (W

F A

building a mine around an entirely new principle in mining. ' )

mine had to be efficient, and yet capable of manufacture and as%
in th

in great quantities. The usual mine had been departed fro
new firing gear, and radical developments were then made e
entire mine.

In view of the fact that there were so many uncertainties entering

into the design of the mine, it was decided to design it i way
that modifications of any one feature could be made t detri-
ment to tk hers. To this end the parts of the mine ided

group being quite a separate desi m, and
all parts were so standardized that the several groupsiwould assemble
into a con eqmine. In other words, every precau as taken
aga ble loss of time and money. The very satis-

few changes were necessary after ge nto produc-

conditions they functioned as dtN:nd only very
provements involving no delay ingthe project were found
able or necessary.
notlier reason for following this method”of design was that it
uld ffacilitate manufacture. There ant in the United
that had had experience in the manufacture of mines except
orfolk Navy Yard, which was ov med with other work
er the outbreak of the war and cg ot be depended upon for
y considerable manufacture of m ial. By designing the
Mine as an assembly proposition it ¥ ot be necessary to have

1t manufactured as a unit, and its arts could be manufactured
in commercial plants with great{rapidity. The desired production
was 1,000 mines a day, and it jeved that this number could
be obtained.
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Secrecy regarding the characteristics of the mine was also pre-
served by having a large number of plants manufacture the mine.
It is obvious that, if 100 different parts of a mine are manufactured
by as many different factories, most of which are kept in ignorance
of the fact that they are producing mine rpaterial, no one will have
sufficient information to visualize the complete mine, and, therefore,
no one can possibly betray the secret to the enemy. This idea was
carried still further. Even at the point of assembly of the material
for transshipment abroad the parts were not assembled into a mine
but were shipped in groups to the overseas assembly bases. In short
no mines were completely assembled in this country, with the exce
tion of a few for test purposes on board vessels of the mine forge
is therefore believed that the enemy, notwithstanding his ma
sympathizers in the United States and his secret service, ha
1nklmg of the character of the mine until long after it w 8s p
in use in the North Sea. It was comparatlvely ummportant
tain secrecy after the mines were once in use, for it was
that the enemy could not devise any means of eﬂ'ectlvely
acting the mine, or protecting himself against it, within, say, a
after he gained knowledge of it, by which time it was expected that
the war would be over.

Another factor entermg into the design of the minl de-
cision to issue the mines as “ fixed ammunition ”’; that is} ‘e the

I

el a.board the mine layer. Wh i i

unition ” was a radical departure £ ous practice
e, after it was accepted, to desighfpmantifacture, and
mine accordingly. It is beheved it had much to do
, it might not

g ine included many
of the bureau. Initially Comnis F llinwider assumed
of the design of the mine casd
jieut. Commander Wilkinson superyi
r, explosive, and safety arrange
mmander Fullinwider remamed
uties of design as follows: To
United Stat2s Navy, and Lieut.
to Lieut. Con'mander J. A. Scl
Commander W. A. Corley, United

ances of the mine ca.e; awi,

e designs for ﬁmng

-“Commander O. W. Bagby,
k, R. F., the mine anchor;
. R. F., the mine case; to Lieut.
es Navy, the external appli-
ieut. Commander Wilkinson, to

@D

~



114 NAVY ORDNANCE ACTIVITIES, WORLD WAR.

Lieut. Commander C. H. Wright, United States Navy, the firing
gear; and to Lieut. (Junior Grade) B. W. Grimes, R. F., the explo-
sive. Lieut. Commander H. E. Fischer, United States Navy, acted

as executive assistant to Commander Fullinwider. These officers
assumed charge of theparticular parts noted, and followed their
manufacture in accordance with the general bureau organization plan
throughout the stages of production, inspection, and delivery. Lieut. N

Commanders Bagby and Wright subsequently were ordered to duty
at the mine bases abroad.

The actual drafting and detail design work for a large share of th
mine parts was done in the bureau’s drafting room. The bureau’

technical drafting force comprised but three draftsmen, Rich R.
Bright, Carl F. Weller, and Charles R. Burr, upon the outbrea
the war. The need of close daily and hourly contact with th

reau’s officers and its drafting force, and with the other tec

bureaus of the Navy, could not be met by the Naval m%
tory’s design force, and so Lieut. Commander G. L. Smith (ret.) w
detailed in charge of the bureau’s force, which was a ted
quickly to some 31 persons, including experienced ordnance dg-
signers. The main portion of the detail drafting and design for

ordnance still continued at the gun factory, but the bu veloped
mines, mine-firing devices, nets, depth charges, mine ors, and

oradevices.
ine case was formed of two hemi
the equator. The firing mechani

the usual practice was the om separate
the mine case for holding the expla he disadvan-
extra chamber were that it.gav onal weight.

at more time and

g andvassembly; and
i ion surrounding
and the water,

ing from the buoyancy of the mi
were required in manufacture, loadi
serious, the interposition of
chagge chamber, between the first expl

hich is relied on to destroy the
Ities were obviated by selecting
dily cast and cooled, and casting thi
e case. The charge was kept i
ich supported the central tube; t ;
ing of the mine case being kept wi omparatively small dimen-
sions, 84 inches in diameter.
The explosive in the Mark ine was 300 pounds of trinitro-
toluol (rnrt). Trinitrotoluol i lightly inflammable and, if
ignited, burns only with diffic It is the least sensitive to shock

of all known high ex] lo\ is explosive is perfectly im-

g the mine. These
losive which could be
ly into the completed
efby the four stay braces,
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permeable to water and, if necessary, could be submerged for years
without losing its aptitude of detonation in the least degree. It was
for these properties, which make it excellent for submarine mines,
that T~T was selected. .

The Mark VI mine was designed to be very safe in handling. That
this object was attained is well demonstrated by the fact that 85,000
of these mines were shipped abroad and 56,611 of them wera N
planted in the barrage, all without accident.

For instance, a safety point to which careful attention was given N
was to insure that, in the event of a premature explosion of a mine,
it would necessarily occur only after a safe interval after launching.
It had previously been the practice to have the detonator—the ostO
sensitive element in a mine—fixed in the explosive. This was
source of danger, in case of accident or fire, or in case the
layers were engaged in action with mines on board. The Bu
of Ordnance demonstrated by experiments that if the detonai) re
kept away from the explosive charge the mine would not &
if the detonator should accidentally explode, and the onl&
would be rendering the mine dead, or, in other words, “a
With the device adopted for the Mark VI mine, the detonator is
not in contact with the main explosive until after the mj been

develop-
ecRssa xperiments.
experimental work carried on since beginning

the British had an sutomatic ah called the Mark
which was giving satisfacto 0& It was be-
this anchor could be adapted ark VI mine,
VIII British sinker was, there the'basis of the de-
e Mark VI anchor, and such ifi ns were made as
cessary under the direction of Lieut. mander H. Tsher-
. N. V. R,, an able mine-design r attached to the bureau
ough the courtesy of the British lty. The Mark VI
or differed sufficiently to have thorough tests before
adoption had the time been ava e. /However, as not a day
uld be lost without correspondingl Ing the execution of the
project, it was decided after ve study of the design that
it would be safe to proceed wi roduction. The anchor proved
most satisfactory in every respéct.
The anchor is a generally

2% feet square and 2 feet hi h&

lar box of steel plate, about
hs approximately 816 pounds.



)
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The mooring cable, wound on a drum, is contained within the anchor;

and a plummet, containing the plummet cord, is hooked on one end.
The action of the anchor, after it is launched, is illustrated. The

plummet is relesed a few seconds after the mine and anchor strike

the water; and when it reaches the end of its cord it releases the mine

from the anchor. As the anchor descends, the mooring cable un-

winds, until the plummet strikes bottom, when the mooring cable N

drum is locked and no more cable allowed to unwind. The descent of

the anchor then causes the mine to be drawn under the water, so thatN

when the anchor rests on the bottom the mine is moored beneath th

surface a distance equal to the length of the plummet cord.
Practically all the contracts for the Mark VI mine were place

after competitive bidding. As a result of the keen competition™§

tained, and also because quantity production was followed thrg %

out, the cost of this mine was far less than that of similar, ro :

before the war, notw1thstand1ng the prevailing high cost of Ia

9
material. There were, in all, 140 principal contractors, and Q

subcontractors.
The first contract placed was for the firing mechanism. The fa

able outcome of the proposal for a barrage had been qntlclpated and

the contract for 100,000 firing devices had been placed. g tober 3

1917, nearly a month before the project was definitely :

ﬁrmg mechs nism, while referred to as a unit, was, as a

ts component parts, and manufactu more than
it factories as subcontractors.
was the next part of the mine to tracted for,
placed with five companies the la f October.
ufacture of 100,000 mine anchors w, a big propo-

facturers to

1s conference of
ers was held at the bureau Nov , 1917. Repre-

of 42 companies were present y and willing—
e larger concerns, anxious to und e the entire contract,
all companies desirous of helping byshaking some of the
arts—to cooperate to the best ir, ability. There are
00 different parts in the anchor, usive of bolts, nuts, wash-
, and rivets. These parts are made

, and even wood. The

number were represented
at the conference, are speciali bly, as this is one of their
chief problems in obtaining q ity production; and it was appar-
ent that they were best fitted {for ajor contracts, which would
It is believed that the Bureau
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ENEMY SUBMARINE SIGHTED. ESCORTING DESTROYERS B f OKE
SCREEN.

SMOKE SCREEN C LETED.
116-2



TESTING SMOKE BO HINGHAM, MASS.
The great volume of dense smoke given\off from
vessel to change course unseen by a

number of these boxes enables a
submarine and make good her escape.
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bagic principle of sound ranging, which was later used successfully
on the western front, was set forth briefly but clearly by one writer.

One very valuable device was suggested by Mr. Ralph C. Browne,
an electrician of Salem, Mass. As originally submitted, this device
was incorporated in the design of a submarine gun, which examina-
tion showed to be wholly impracticable. The value of this device
for other uses, however, was immediately recognized by the officers
of the bureau, and, upon their request and much urging, Mr. Browne N
collaborated with the bureau’s experts in developing into a practical
form and adapting the device for use in the mines which were Licing
developed for use in the Northern Barrage.

After the entry of the United States into the war, the board
naturally keenly interested in all devices that had to be developed t
combat the submarine menace, which soon reached its most acut
stage. It took part in the successful development of efficient &epth
charges, aerial bombs, mines, nets, and smoke-producing appar
each of which devices played its part in combating the submarine
activities of the Central Powers.

The board also investigated the ballistics of the German long-

range gun, and outlined the characteristics of a similar gu ould
the bureau become convinced of the utility of such a wea

In 1914, a radical departure in the method of gun co cti
was brough e attention of the bureau by Mr. A. of
Glenbrook hich, at that time, the bureau was ac-

cept. In , this method was again presente the bureau
by both and Prof. P. L. Bridgeman, of Ha Uni-
versity, areau then undertook experimentatig he matter.
This me duces initial tension in the outer 1 @ the gun,

mpression in the inner layers, by fluidWin al pres-
sur agnitude as to stretch tangential ayers, except

st, beyond their elastic limit. This pFoc own as the
ion process, produces the same ould be ob-
e shrinkage process, applied to a glin cénsisting of an

ber of infinitely thin tubes. orough investiga-
onsiderable experimentation, the\board Was convinced of

tio
bhgsuperiority of this process over the shr rocess, and recom-
ded its general adoption.
board also devoted considera efito the development
new high explosives, as there threa a serious shortage

of the raw materials used in the ma.

already developed and adopted.
It is still striving to develop a

with a view to increasing their range an

in a very carefully prepared gchem
gation, intended to discover th

ture of the high explosives

otive power for torpedoes,
ed, and is also engaged
perimentation and investi-
of dispersion, especially at
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long ranges, and thus make possible an increase in the accuracy of
naval ordnance.

During the early stages of the war, the special board was com-
posed of Rear Admiral R. R. Ingersoll, United States Navy (ret.),
and Commodore S. J. Brown, professor of Mathematics Corps,
United States Navy. Later Rear Admiral S. A. Staunton (ret.) and
Rear Admiral N. E. Mason (ret.), a former chief of the bureau, Capt. N
B. B. Bierer, and Capt. J. V. Chase reported for duty on the boardN
The experimental officer of the bureau, Lieut. Commander T. S. Wil-
kinson, performed additional duty as member of the board.

B.—EXPERIMENTAL SECTION.

Appreciating that the duties of maintaining a supply of ordx
equipment too often precluded, on the part of the material de:
the bureau, continued attention to experimentation in this deve
ment of new weapons, the bureau created an experimental sec
July, 1916. This section was initially charged with the deyélopmen

of an antisubmarine aeroplane bomb and of other expe 1
ammunition.

As the war broke and the problem of the submaring,became not
merely academic¢ but actual and vital, experimentati s @arried
on with many types of antisubmarine weapons, such as h charges,

e ices of
ch as the Naval Proving Ground, Torpedo

al Gun Factory, and the sever

boratories of the Bureau of Mi : :
arfare Service, were called up:&ssistance.

of the experimental development bureau during the
iod of the war are noted.

The first design of depth charge was_developéd in February and
argh, 1917, a contract being let to
roduction of 10,000 charges of thus design. These were soon in
roduction and were issued to the Ser
ing of the war. This type of arge was comparatively
all, as it contained only 50 T~T, and it was later
placed by depth charges with a fir chanism of a new and dis-
similar type, carrying heavier which gave a greater radius
of effectiveness. The story of the development of the present type
was related in Chapter V1.

A design of floating min epared by the Naval Torpedo Sta-
and a suitable supply (4,000},

tion, Newport, R. L, wis £
manufactured and loa mtation, was issued to the Service.
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The depth charge is essentially a weapon for “hunting” craft or
light escort vessels, such as destroyers. It is not suitable, except as
a weapon of opportunity, for heavy ships such as battleships,
cruisers, troop transports and cargo carriers. Their defense de-
pends upon proper escort, ability to maneuver away from danger,
and effective use of gunfire. Therefore, it obviously became neces-
sary to provide their guns with shell which would not ricochet on
first impact with the water, but would dive and burst under water,
thus giving some measure of effectiveness against a submarine,
which might be submerged and showing only a periscope as a point
of aim. Experimentation with various types of nonricocheting shell
led to the development of the present standard F. N., or flat n
shell as the best type of nonricocheting shell for use against sub
merged submarines, and these were supplied for the various calibe:
of torpedo defense guns. 4

apparatus. The effectiveness of this apparatus had been show;

{
x,
S

In May, 1917, the bureau took charge of the preparation of s¥

a number of instances in which vessels, menaced or attacked,

been able to maneuver out of danger behind smoke screens laid be-
tween them and the enemy submarines, The bureau secured ifica-
tions from the British of their standard type of smoke app
later procured a supply of this apparatus, and issued th

oving phosphorus, and the Mark
re now obsolete, but did good
ffsuperior types. The bureau issued
6,400 Mark I smoke boxes.
ion received from abroad, and f

experimental section, the Mark I funnel and
oke box, now standard, were dev, nd issued to
he new smoke apparatus is safer ndle and operate

gregdter smoke-producing efficiency than thefearlier types.
i comprised 1,500 Mark IT smok and 9,000 Mark

erimentation carried out with the dep e thrower known
Y-gun. a weapon suggested by A¥ J. Stone, of the Gen-
rdnance Co., Groton, Conn., led 6 ts @doption for service

g the antisubmarine campaign. “Bhisgas indicated by its
name, is a Y-shaped, double-barrelet from which two depth
charges are projected simultaneously on o

By its use, in connection with t
stern. a vessel can lay a simult us barrage of depth charges,

capable of damaging a submafiing any within the effective area.
The bureau issued to vario Nssels 947 Y-guns.
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In April, 1917, experimental development of a new type of mine-
firing device was begun under the direction of Commander Fullin-
wider of the Mine Section, with the cooperation of the Experimental
Section. This led to the adoption, in the fall of 1917, of the Mark
VI mine, which was of a type especially suited for use in an anti-
submarine mine barrage. The use of this mine has been described
in the chapter on the northern barrage.

The development of aero bombs, beg'lm before the war, was car
ried on. The Mark III bomb, carrying 50 pounds of explosive, w
improved and issued to the Service in the fall of 1917. The devel
ment of Mark IV and V aero bombs followed rapidly. The Ma

1V

IV and V bombs were similar, except in the amount of ex

and the Mark V bomb a charge of 220 pounds. The firing m -.
nisms of service nero bombs were also improved. A totalyof 1
aero bombs was issued to the Service. The major wor
development of these fuses was performed by Messrs. L. S.
Clarke, of Ardmore, Pa.

An antiaircraft high explosive shell, with a time detonating
therefor, was developed and put into production.

Based initially upon information received from t Ad-
miralty, 111um1nat1ng shell, or star shell, for 3-inch, 4-i -mch
guns we esigned and production begun. These she pable

the high pressure, high velocity and are
anges.

The xperimentation with these shell was Germans
in rench starting in 1902, the Britis! 9; the Italians
in 1910, and the Umted States The problem

ult one and a really reliable sll ell for high-

uns did not exist. Among ot erlmenters, the

ireworks Co. have labored for unsuccessfully.

0, some 840 inventors have tri ut result. Early

Marich, 1917, the Bureau of Ordnance s tensive work with

blem. The shells developed a cated are quite satis-

y. The naval ordnance plant atBaldwin, Long Island, taken

ver, together with the company’s deve
nce Engineering Corporation, of York, was put in operation
tirely for the production of shel h type.

As illustrating their use, on ) , 1918, two British and
three French destroyers were e w1th a force of German de-
stroyers in the vicinity of Dunki e allied forces were aware
of the proximity of the Ge royers because of the latter’s
fire upon Dunkirk. Steaming toward the Germans, the allied de-
stroyers fired star shelldto, ob he range. The Germans then

ceased firing and fled nght being misty, they were seon
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allowing the empty casings to escape. This was very dangerous,
if the gun was in front of the propeller on the plane, as the empty
casings would ruin the propeller, with a consequent likelihood of
the pilot being struck by fragments of the propeller or by the cas-
ings themselves. A new deflector was supplied, which has a much
larger bag securely riveted to the chute with a metal distender on
“the inside.

The Lewis gun not being suitable for fixed gun work in synchro-
nized firing through the propeller, an' order was placed in Septem-
ber, 1917, with the Marlin-Rockwell Corp. for 1,000 Marlin aircraft
guns, which had proved satisfactory in synchronizing tests at the

were held up until July, 1918, since which time the contract has b

{
x,
S

Marlin-Rockwell plant. When production was commenced on t
guns, numerous minor mechanical faults developed, and deliveri

service have been the subject of favorable report.

completed, and the few guns that have been issued to th.n\
riny

A heavy water-cooled Browning machine gun used by the

was adapted for air use by removing the water jacket and ligh
the interior part of the mechanism. It has a firing speed of approxi-
mately 1,000 shots per minute and uses either the hemp or t isinte-
grating metal belt feed. It is suitable either as a flexible
gun, synchronized with the engine. The Navy had ord 190 of
: he Army, but they were not put in

ated by the British and adopted By théyArmy, was
ry and accepted as standard. This @ procured
y in adequate quantities and ip time peet the gun
t became standard equipment for ont cockpit of
boats. Mounts for two Lewis gunsgiind_outrigger mounts
openings in large flying boat hiill designed and
meet the production of those boats:
i-submarine warfare, the need f e caliber gun with
power to penetrate the hull plating of & submarine, either
or slightly below the surface, was s felt and the Davis

ecoil gun was produced and mo for“that purpose. This
is a radical departure from pr @ is €ypes of gun, in that

half of the barrel around an off-
front barrel in the usual way, whi
projected from the rear barrel.
charge is taken up by the reaction\betw

charge, and no recoil force ig t.
151517—20—10 \

the projectile and the rear
to the mount. In the early
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form of this gun, a rear charge of bird shot and vaseline is used,
while in the later model a steel cartridge case is itself projected to
the rear, leaving the bore clear for the next load. Suitable stops

prevent the rear barrel being depressed sufficiently to endanger the
upper wing of the airplane.

In place of the usual form of sight, a Lewis gun is mounted above
the Davis gun barrel, at such an angle that the Lewis gun bullets a.nd&

the Davis gun shell will strike the water at the same point from
usual height of patrol (about 1,000 feet). In aiming the gun,

bursts from the Lewis gun are fired in approaching the target,

the Davis gun is fired when the Lewis gun splashes near the mar@
a double trigger facilitates this action.

As an example of the possible value of such a weapon, an inct

which occurred off Wexmouth, England, in the latter part o %

" tember, 1918, may be cited. A patrolling seaplane sigbed adsub
marine with its periscope exposed and failed to damage it with W0
bombs carried by the plane. No reply was received toradi &
sent by the plane and the submarine finally escaped, after ining
near the surface for an hour and a half, probably because her
rudders had gone out of commission. Had a seaplane armed with a

Davis gun been present the destruction of the subimarj d have
been assured:

The types of large flying boat used for anti-subm trol in

is €o ¥ been sent

e both as a

nd as a flexible

h gun for use

type of dmglbles Samplegyof fc
ined and tests with them, and w rious types of am-
ition, were made in cooperation with glie Army. None of these
d the experimental stage at the ffin he armistice.
Dugiing the months of October and N 1917, a great deal
of tine was spent in gathering inform; s to gun sights, particu-
those regularly in use abroad. e two'Sights which stood out
prominently and which seemed mos irable were the Aldis unit
ight and the wind vane and ring si e latter was particularly
dapted for mobile guns and the wd§ to employ such sights for
mobile guns and the unit sight fo ed o
The wind vane sights used abmead were of the so-called Norman
pattern and our Army, at this time, was negotiating with contractors
to copy this sight. Investigation showed that one contractor in
particular had proposed am\improvement of the Norman pattern

sight, locking toward symore Stupdy design and the elimination of
lost motion. The bu uuM ely encouraged the efforts of this
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contractor, models were made promptly and tests conducted in De-
. cember, 1917, and production entered into so that the first shipment
-of Lewis guns abroad, about February 1, 1918, was accompanied by
these new sights. Those sights have been used since with all Lewis
guns, with uniform success.

The wind vane sight acts as the fore sight and compensates for
the velocity of the bullet due to the movement of the gunner’s craft.
The rear sight is a so-called ring sight designed to allow for the
speed of the enemy craft.

These ring sights, as used abroad and as adopted by the Army,
comprised a center peep and a single ring calculated for a 110 miles
per hour speed of the enemy. The bureau, however, designed a
ring sight comprising two rings in addition to the center peep, one
these rings being calculated for an enemy speed of 100 miles

pose being to present immediately the proper correction f.

{
x,
S

hour and the other for an enemy speed of 130 miles per hour,ﬂn&
olate

prevalent speeds and to present a basis from which to in
by judgment. These ring sights were furnished commens
with the wind vane sights, and wind vane sights of various ty
were furnished, calculated for different speeds of the gunner’s craft,
all proving entirely satisfactory in.service.
Mr. A. H. Woodward, of the contractor company m cturing
: e bureau, becoming familiar with wind ghts
on, designed a so-called “ Unive ind vane
s1ght, which could/be adjusted for any speed of the'gunner’s craft,
within dde its, thereby intending to eliminate ecessity
i @ number of sights each calculated fér s i
s worked up to a point of satisfa
and production. 8
ingthe war it became necessary to t-aNl precautions
inspection and selection of aircraf nition for small
stem of grading and packing was shed which in-
pply of perfect ammunition for a se. New types
were also required, but as th een in production
Allies before this country enteredi the war, no difficulty was
perienced in their procurement.
for some time before the war, the had been experimenting
aeroplane bombs. Two types h n\developed, suitable for
against troops. These were inte be used by aeroplanes
supporting or operating with na nding forces on the enemy
coast, the aeroplanes to assist in atfack onthe defending troops.

As the European war progres ver, it became apparent that
aircraft might well be used not to observe the movements of sub-

marines but to attack them A& Sub on the surface could be seen
from aircraft and to varyi

ow the surface, dependent on
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the clearness of the water. Aeroplanes should therefore be equipped
with bombs which would explode on contact if they struck the sub-
marine on or below the surface. The effect of an explosion under

water in the vicinity of a submarine has been noted in the chapter on
“ Depth charges.” Similarly, an aeroplane bomb, if it failed to make
a direct hit on a submarine, might yet cause considerable damage
by exploding in the water near the submarine. Accordingly, the N

bombs should, failing a direct hit, be capable of exploding at a giv
depth in the water, so that every possible chance of injuring the sub-

marine might be utilized. Therefore the bureau, long before th
entrance of the United States into the war, had made numerous
periments to develop such a dual action bomb.

In April 1917, although tests had been made toward the develop
bent of such a weapon, no bombs of a perfectly satisfactory typ %
been put into production. Ordnance development was limitedy,by
the scarcity of aircraft available for testing out the -
The first bombs tested had been apparently satisfactory, b m
afternoon of November 8, 1916, off Indian Head, Md., Lieutw):
Grade) Luther Welsh and C. K. Bronson, United States Navy,
killed by the premature detonation of a bomb. This led to improve-

ment in safety features, with the result that no recurre this ac-
cident was experienced with American-made bombs di the war.
By September, 1917, two types of bomb were in servi third
type o ize was coming into production.

ying capacity of naval planes ame greater as
ere developed, and so the sizes mbs became
¥r destructive radius greater.
for a moment at the progress mad British and
is regard, it was found that the fommer first considered
light case bomb of sufficient size ive use against
th marine became

d less vulnerable to weapons of/ thi e, they found it
unds, then to 230
1 bomb 520 pounds
large seaworthy fly-
s of this size or four of

oats that were able to carry tw
e 230-pound bombs previously mentie
Following, now, the progress ms
d.up to about the first of 1918, 1
creased their sizes of bombs at a g'same rate as the British.
kilograms of melinite. The rger size weighed 75 kilograms
and contained 50 kilograms te. Their latest and largest
type was the 150 kilogram ¢ ith about 100 kilograms of the
same explosive.
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The increased size and power of flying boats, and the develop-
ments noted abroad, all pointed to an increase in the size of the
bombs to be carried, and the bureau began the production of bombs

weighing 168 pounds with 117 pounds of explosive, and 270 pounds
with 217 pounds of explosive.
Shortly after this time, bombs following the British 230-pound Q ‘

model were manufactured and issued, and a third size of the
American-made bomb of 216-pound weight was produced.

The early forms of fusing mechanism for bombs of American N
design did not prove entirely satisfactory in service, due to their
not standing storage under the climatic conditions experienced an
to the insufficient care that could be given them under service i-
tions, and so various changes were made tending toward impro
ment.

When the defects in this fuse, unforeseen either by the compan
the bureau, were developed in service use the manufacturers,

& Co., of Ardmore, Pa., turned their efforts to the design of{a st1
better fuse, and in a short time had succeeded in devising an u-
facturing what the bureau considers the most satisfactory antisu
marine bomb fuse extant.

In this new fuse, the requirements for safety are me 1e, fact
that the booster charge is kept several inches away fro primer
until afterthe bomb has fallen at least 300 feet. During thi 1 an
air-drivén propellor screws the detonator and pri along a
threaded shaft info contact with the booster. Whiletattached to the
plane iniflight, this propeller is prevented from rota suitable
stop 31t is desired to drop the bomb J%dead,” 'a stop is
allo main in place and to fall with the b «m or a “ live,”
drop, t is removed as the bomb leaygs thelbgmb’gear. Pro-

i ese fuses was begun as soon as ible, but they were
ilable for issue to the service prior to signin the armistice.
fuses for the British design as procured by

u were satisfactory and were supplied with those bombs.
wever, did not contain all the 1at fuses for use
submarines should possess.

f the types of bombs described
k in this country, the forces ovexz
mental policy, obtaining their ba

ed in submarine patrol
accordance with de-
foreign sources.

' of 520 pounds weight,
or attacking submarines, and th 1zes of heavy case bombs for
attack on ships and shore stations
since been completed and tested
machines, with which the

Navy and Marine Corps gradua e concerned, were obtained
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from the Army, who were already in production with the several
models required.

In March, 1918, what was known as the Northern Bombing Squad-
ron was formed for the purpose of bombing, with land machines,
Belgian naval bases occupied by the Germans and used by them as
submarine, destroyer, and naval air bases. This work was to be done

9

in conjunction with the British Royal Air Force, which had beenN

effectively bombing these ports throughout the war and which had
not only seriously embarrassed the enemy by continual day and nigh
attacks, but was gradually making their positions untenable.
assist the British in these attacks, the American Navy was to,bom
by night with Caproni and Handley-Page planes, and by day
the DeH-4 and DeH-9 planes operated by marines. ’

At the time of the start of this northern bombing project, se

thousand of various types of Army bombs were ordered
Ordnance Department of the War Department. Delay in th§ ma
facturing program necessitated the loading of these bom the

Navy, and steps were being taken to cover this, when advices 1

overseas showed that these bombs were unsatisfactory for the Navy’s

purposes, due to the lack of bomb carriers, and also to act that

the bomb cases were not sufficiently heavy. The whol ral was
therefore discarded, and the bombs were turned back to y.

and and

. land

Inasmuch

itish,’it was de-

h a view to

inteéfchangeability of bombs ani thein, components pos-

ollowing program was laid down N taken for its

,000 112-pound heavy case (28-po amatol 40/60.)
0,000 250-pound heavy case (111 s‘amatol 40/60).
5,000 550-pound heavy case (180fpounds@matol 40/60.)
ch of these bombs was to be prov ith both a nose and tail
and a hanging band for horiz nsion. The type of
fuse to be used incorporated ion lug, which provided
means of vertical suspension insi lages of Handley-Page
nd Caproni machines. The sa se and tail fuses could be used,
interchangeably, in any of the 2
When hostilities ceased, thi am was canceled but 50 each
of the 112-pound, 250-pound,
Naval Gun Factory, in onder
data on heavy case bombs.

out tests and to obtain further
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organization in the fire control section of the bureau about the time
of the armistice as follows:

Chief of section Comdr. W. R. Furlong, U. S. Navy.
Optles oo e Comdr. H. A. Orr, U. 8. Navy.
Ald foroptles.. o Mr. Lawrence Radford.

Fire control for destroyers and sub- Navy.

Fire control for battleships and @
erofsers. o Lieut. Commander R. M. Comfort, U. S.

marines Lieut. Commander F. S. Craven, U. 8.
Navy.
Anti-aircraft fire control .. ___________ Lieut. H. C." Mittendorf, R. F.
Range finders___._ __________ . _______ Lieut. Commander A. A. Michelson,
"R.F.
Broadeide dlrectors_ .- . ______________ Lieut. (J. g.) J. J. Lamberty, . F.

The foregoing account is, of necessity, only a brief résumé of
activities of the fire-control section of the bureau during the cgntind
ance of hostilities. It can truthfully be said that the magnitut\
the fire-control problem in its various phases, mechanical, electrical,
and optical, has increased enormously, both as regards desi
production, and it is the earnest hope and expectation of the burea
that it may be able to keep fully abreast of all developments in this
difficult field, and indeed serve as a pioneer in the solution -con-
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CHAPTER XL b

TORPEDOES.
Toward the end of the last century, the development of the O

mobile torpedo introduced in the field of offensive weapons a yé
powerful rival of the gun. The torpedo was at first mountec
small craft known as torpedo boats (which in turn grew g

present-day destroyers), and later was supplied to battleshi

cruisers. With the development of the submarine boat, the,forpedo
obviously became its prime weapon, and it is this instrum

employed by the German submarine boats, which for a time seemed
80 near to winning the war for Germany, but which su only in
bringing into the conflict the United States and thus e lly ter-
minating the struggle in the defeat of Germany.

e projectile is fired at a high vel
ye from a strong, very heavy gu he projectile,

ly to eject it from the tube. T ; torpedo pro-
rough its medium, water (ra.tl:e.r‘Malr of the pro-
gulating its depth and its steady rse by delicate
only a range of
s. In the interven-
on has’'been such that the

rge of explosive and
nge, 18,000 yards in ex-

with an explosive charge of 1
rs, the development of this w
rpedo of this last war held double
capable of more than a 10,000-
e cases;
On the side of the enemy, the as the most important
eapon of naval warfare in thi n the side of the United
States and the Allies, its perfo been disappointing, not
because of lack of merit in the itself, but because of lack of
opportunity for its use. The edo 1s primarily designed for use
against surface vessels; itﬁuK edetermined set depth and at-
163
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tacks most dangerously the thin bottoin of warships and of merchant-
men. Its very accuracy of depth, however, militates against its effi-
ciency against submarines, for, once the submarine is submerged, his
depth is not definitely known and a torpedo fired against him is less
efficient and less valuable—particularly since torpedoes will not ex-
plode except by actual contact—than a depth charge dropped from

set, regardless of whether an actual hit is made.

above him and exploding when it reaches the depth for which it is ‘

In this war, however, when submarine dueled against submarine,
then the torpedo was the only weapon of both combatants, and he
it was that the torpedo found use on the allied side.

Although in the final analysis, but little active work was d¢ y
torpedoes in the war, this fact could, of course, not be known i
vance; and the bureau was responsible at all times for the
and proper equipment of our forces, battleships, cruisers, Mtqo‘

and submarine boats, with their full quota of torpedoes, t
might be prepared to use them against enemy surface ve if tha

enemy came out to do battle, and against submarines if a fa e
opportunity offered.

From the original adoption of the torpedo to the p ate, the
bureau has endeavored to keep abreast and ahead o ies in

torpedo design and supply, and there is maintained e bureau
nsive § v 1, and

rvice was as

_________ 85
_____________ 40
________ 10
— 1,058
—_—
tal number serviceable__________ . A5 W _______ . ___._.____ 2,008
and not dellvered - 2, 806

The number of torpedoes given above,

oes ready for issue to vessels about™@jbe completed. Prior to and
April 1, 1917, the torpedo station!was the center of distribution of
rpedoes, all spare parts, replaceme nits, and all reserve torpedo

stock. For each torpedo and to,
tained, at Newport, a large
units. Much of the large man
tion was employed in keepinggthe st

ment units in sufficient qantity
demands for them aflo

outfit afloat, there was main-
are parts and replacement
facilities of the torpedo sta-
of spare parts and replace-
1 times to be ready to meet the
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The Naval Gun Factory had only very recently taken up the
manufacture of torpedoes, and consequently was never a main source
of supply. In the spring of 1917, just prior to the declaration of
war, the Naval Gun Factory was asked to speed up production on its
existing orders for torpedoes, in order that the Navy might have suf- m
ficient torpedoes to carry out a policy which apparently would require
a large expenditure of torpedoes aflioat. Thisthe gun factory did, but N
never at any time did this speeding-up of work in any way interfere N
with the set standard of production, which was maintained through-
out the period of the war. The production was increased to ap-
proximately one torpedo a day, which meant a very large increase in
the torpedo force and organization. The gun factory availed i
of every opportunity to promote all kinds of work relative to tors
pedoes, for the betterment of the service and in the interest of a mo
reliable weapon. rs

The Naval Torpedo ‘Station at Newport, R. I., has long been\
central torpedo station of the Navy, where overhaul, repair,{and
issue of torpedoes are carried on, and where the main supply o
parts, ressrve stock and replacement units is kept. Also, in con-
nection with this station is the only official Government torpedo
testing range, which is located in Narragansett Bay, a i

north of the torpedo station. On this range all Gove r-
pedoes are j d, all repaired torpedoes are reranged ue,
and all efperimental work in connection with the de¥e nt of
new devices is carriéd on.

Just pr after the declaration of war, the tor tation

onjunction with the E. W. Bliss @o., he design
do for submarine boats. This ‘ had been -
time past, due to the performamnce o arine boat
neral, in the Navy, and due also‘xNecnliar con-
isting in the zone of naval operations, re it appeared
very Teliable and fast short-ranged torped® could be used to

; rt, has always
arrying on of practically all exp ental’and development
In connection with torpedoes. nfortunately, was

ctically discontinued in the summ 17, and all plant fa-
s were immediately put into o expedite the manu-
gtire of new torpedoes. While this t the time and under

the circumstances was only proper. since proved to be unde-
sirable, in that experimental work,
the maintenance of a modern an
dropped in the interest of incre roduction.
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The torpedo station was called upon to furnish .the nucleus of the
organization and personnel around which was built up the torpedo
repair station abroad.

The torpedo station has also always been the training school, both
for enlisted personnel and officers. Its facilities in this line were
immediately taxed to the utinost upon the declaration of war. This
was further aggravated by the fact that the destroyer program was

N

put in advance of all other work, and it is these boats which requiIN

the maximum number of skilled personnel. There are two schools

at Newport. First, the officers’ school, with headquarters on torpeg Q

testing barge .Vo. 2. Here officers receive a thorough course in t

handling, overhaul and maintenance of torpedoes afloat fior, wa
conditions. The course occupies approximately 12 weeks of intens
instruction, which includes the disassembling and assembling
pedoes, their overhaul and actual firing, which is conducted ¥

this .barge in Narragansett Bay. The second school is fo N
listed personnel, for the training of torpedo gunners. Thi%

somewhat shorter than the officers’ course and is confine to
overhaul, assembly, and firing adjustments. The headquarters of
this school is ashore on the torpedo station, but two yard craft are
fitted with torpedo tubes and other facilities, so that under
instruction are given ample opportunity to actually ru to oes
from thesegships.

tation in
ance of a large
on of a
o this, the as-

ased amount of overhaul. In adg
ith the necessary overhaul, of torpedge e use of new
problem of the first impontance. pWever, by very

nning and forethought on the palw torpedo station,

were prepared and ready at all ti to orders for spare
replacement units, and were ablg tofMatain in a condition
ady gfor issue a sufficient number of to oes'to supply all new

ses in the plant and
its Tacilities were made, these almost in the interest of in-
easing production and increasing acilities for the maintenance
an ever-growing stock of spare and replacement units.
The E. W. Bliss Co., whose planf) ated at South Brooklyn,
N Y, has long been the Navy’s ymmin _source of supply for the manu-
facture of torpedoes. They a name implies, the nominal
originators of the present sta of United States Navy tor-
pedoes, known as the Bliss-
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On April 1, 1917, there were only 20 torpedoes approaching com-
pletion, although there was much material on hand and in various
ctages of manufacture.

The problem, just previous to and immediately following the out-
break of war, was the placing of contracts for very large quantities
of material required for the building program. Large contracts
were entered into with the E. W. Bliss Co. immediately after the
autbreak of hostilities. Successfully to take up the work on these con-
tracts, which were the largest that the United States Navy had ever
iat for torpedoes, it was necessary for the E. W. Bliss Co. to im-
mediately take measures to increase its plant and facilities, in order
that production might be expedited and delivery of torpedoegyi
wnantity commenced as soon as possible. To this end the Na
Department entered into an agreement with the compa
whereby they were to expand their manufacturing facilities
factory extensions which would increase their floor space b
proximately 40 per cent. This was to take the form of & new
building, and all floor space coming under this agreement
be devoted in its entirety to the inanufacture of torpedoes under pend-
ing Navy contracts during the war. The cost of these extensions—
about $2,000,000—was advanced by the Government, epaid
by the company, including interest at the rate of 4 per
ductions from each final payment on tor

iss Co., a large
on, at all times,
its influence in the interest of in@reasedProduction and the
y of a more reliable weapon to t vernment.
1 the summer of 1918, it became that the Bliss Co.
d never be able to meet its prom reries of 300 torpedoes
month. The bureau was then with the very serious
oblem of providing torpedoes f idly increasing number
of new ships, and to replace the expenditure of torpedoes
in the zone of naval operation e deliveries of the Bliss Co.
reached 153 a month.

These low deliveries brgugh e attention of the bureau two
or three very important m% dering plans concerning some
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future time, when it might be necessary to rapidly increase produc-
tion of torpedoes. Too much emphasis can not be placed on the
necessity of having available plants capable of producing air flask
forgings. To produce an acceptable forging is a very difficult task,
and requires considerable actual experience on the part of any com-.
pany, experience which can only be gained through actual manufac-
ture. Another is the problem of having available numerous sou
of supply for the various parts which make up a torpedo. This
work also requires very considerable experience, and can not be suc
cessfully undertaken at once, but must be developed in peace tim
through actual manufacture of these parts.

It has long been one of the cherished ambitions of officers
have been vitally interested in the torpedo program of tHeWN
to see a torpedo assembly plant erected. The idea of a
assembly plant has as its foundation the complexity of the
torpedo. It has been amply demonstrated on numerod8 occa
that the manufacture of parts for torpedoes is an art &t
be taken up and satisfactorily done without training, w, neces-
sarily should be done in peace times. Therefore, if an i is to-
be met, whereby a peace organization can suddenly be shifted to a
war organization, with its smbsequent increase in d d for the
number of torpedoes produeed, it has long appea e only
practical way to accomplish this was by “ farming out }'the various.
its of torpedoes to reliable manufactur timnes,

puld become acquainted with the(sta of work
is so that, in the

an_effergency, all these various plants w erent parts
de could be immediately speeded up /8 n turn, a huge
ant could be rapidly transform a peace-time

a war footing, where torpedo oﬂp e very quickly
e summer of 1918, the torpedo si i cause of low de-

S t
iveries, became acute, and the burea fronted with the
roblém of finding a new source of supplygfor torpedoes, which

werd presently going to be needed. then that the oppor-
ty presented itself to bring into gXistence such a great assembly
plant, with all the advantages which such a plant a valuable

sset to the Navy.
The situation was presented e Secretary of the Navy in
h .

August, 1918, and he approved t t. There followed, imme-
diately after this, a search for ble location for this plant, and
a site at Alexandria, Va., on ac River, was finally agreed
upon. Steps were immedia n to acquire the property and
to prepare the plans for thi nt. Alexandria affords a very favor-

able location for such ﬁpk is very near the fleet base at the

e Po
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mouth of the Potomac River, and also will have a standard proving
range in Chesapeake Bay for torpedoes assembled there. This range
is to be equipped with all the latest devices for recording the per-
formance of torpedoes in the water and is to be the longest range
that the Navy has—20,000 yards.

Capt. W. S. Miller, U. S. Navy, was placed in charge of the Alex-
andria torpedo station project, and the plant, conceived as a war
measure, but of undoubted value in peace times, has been constructed
since the armistice.

Shortly after the first destroyers arrived in the zone of naval
operations it became apparent that there would have to be some sort

lishment of a torpedo repair station at Queenstown, Ireland. A

of torpedo repair and overhaul station ashore at the destroyer .
On November 16, 1917, the Secretary of the Navy ordered the
Co

force of 2 officers and 23 men, under the command of Lieuty

IInited States on December 17, 1917, taking material with the

O

mander Radford Moses, proceeded to assemble the necessary
plant, testing material, tools, and spare parts and sailed from the
oes. A"

the establishment of a station capable of caring for 130 torped
number of these men were civilian torpedo machinists at the torpedo

station, Newport, R. 1., who volunteered and were enli r this
particular duty.

at
nstown, Ireland, taking over part ritish
station proceeded with the ove of to oes
so that it was only necessary for Is to
ng adjustments to their torpedoes. The troyers were
work which would have been very tito perform
percentage of time underway, badyweather condi-

of technical knowledge on the destroyer tor-
nnel caused by drawing heavily on thiém _for nucleus crews.

1, 1918, a building known asithe/’paravane shed at
wline was turned over by the British this repair station,
ay 1, this building (65 by 100 put in operation,
means of the Diesel engine, power plant] and air compres-
s brought from Newport, R. 1., was m tirely self-sustaining.
On July 1, 1918, the force comma decided that this station
1d be expanded to provide for ovérhaul of all torpedoes
h of the Mediterranean. The B: Admiralty agreed to ex-
tend the building to a total lengt b feet, and it was decided
that the United States Governm r one-half the expense
of this permanent construction. arters previously erected by
the torpedo men were expanded\by the“addition of portable build-

ings to provide for quartering 1 and 17 officers (for instruc-
tion). The remaining ;Nv to carry out the force com-
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mander's plans—namely, overhauling 400 torpedoes per month—
were to be quartered at White Point Barracks.

All temporary buildings were erected completely by the torpedo
repair station force, assisted by eight men from the U. S. S. Melville.
The permanent shop extension was only about one-half completed
when the armistice was signed.

A class of instruction for officers and men was started and a total
of 58 officers and 84 men were instructed in torpedoes. Vessels ha
ing torpedoes at the torpedo repair station were required to send
one man to witness all tests, and were allowed to send two men f;
torpedo instruction.

The number of torpedoes overhauled per week was incree
new men were instructed in the work and during the fina
before the armistice was signed 15 torpedoes were overhauled.
of 520 torpedoes were completely overhauled by this station, o
number 82 were received from vessels based on Brest, 11 g'l
based on Plymouth, and 15 from the submarines at Berelven,

in addition to these 309 were partially overhauled. W e ar-
mistice was signed the complement of this station was 13 ers
and 185 men.

During the progress of this work, many unforeseen ions were
encountered, and the chief special mechanics enlis or)torpedo
duty were required to perform structural work and la 11 kinds
in @ their daily torpedo employment. credit is due
these men, whog were civilians but a few months before, their un-

energy/in the establishment of this stati for their ex-
or and cooperation with the dockyard enlisted men and

er’s mates, 18 due the credit forpsupervisi

ork which was satisfactory to t. er flotilla. In the
ress of building and demobilizing this,sta the only civilian ‘
la ployed was on permanent constfucti -

ther@ was established at Brest anothe it was further con-
tenaplated to establish other destroyer b in the Mediterranean.
wever, Queenstown is to all inte d purposes the only station
which had the facilities and the personneligo perform the necessary
verhaul work.

Immediately after the signing e Armistice, steps were taken
to abandon this station, and it d up bodily and put aboard
ship and returned to the Uni The special enlisted per-
sonnel were also returned to their former duties at the naval torpedo
station, Newport.

The largest contract%let is section of the bureau, aside fromr
torpedoes, were contra B% o launching tubes and torpedo

During the latter part of the summe the early fall of 1918, ‘

R N
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air compressors. The Crucible Steel Co. of America obtained two
contracts for triple. Mk. III, above-water. torpedo launching tubes;
the first contract on June 12, 1917, for 100 tubes. and the second con-
tract on October 18, 1917, for 200 more. These large orders for tubes,
in connection with other large orders to the Naval Gun Factory and
the Navy Yard, Puget Sound. were necessary to meet the destroyer
building program.

The Crucible Steel Co., for various reasons, failed to meet the con-
tract rate of delivery, although, after the signing of the armistice,
their deliveries were uniform and satisfactory.

In addition to the Crucible Steel Co.. the Navy Yard, Puget Sound,
Wash., took up the manufacture of torpedo tubes. This y
was awarded orders totaling 554, 21-inch, Mk. ITI, tubes as follows:

June 26, 1917, triple tubes. .____. ____________ o _._

July 19, 1917, triple tubes__ . . _ . eee—ee &

Nov. 20, 1917, triple tubes___ ____________ . _______ -

Feb. 8, 1018, triple tubes_ oo - h
May 10, 1918, triple tubes___ . __________ . 64

When it became apparent that deliveries from other sources wou
not be adequate, the bureau immediately took up, with the Puget
Sound Navy Yard and the Washington Navy Yard, the p ition
of increasing their promised tube deliveries to the ve .
This both yards did, and the Puget Sound yard reached th -

45 of these tubes per month. Ha, t been
guncrease in production, destroyers wo ave
thout a part, at least, of their tu
o given to the Navul Gun Factopyptotaling 252
of these for submarines Nos. 109
t the request of the bureau, werejexpedited, and
Factory more than doubled it’ uction of tubes.

ntract for torpedo air comp P& let to the
Pump & Machinery Corp. on Ngve 22, 1917, 300
machines being ordered on that date. e as consider-
over the award of this contrac theseontractors had
rience in building torpedo air for the Navy,
, as the bureau was planning very rapid delivery of
ors, no time could be lost or waste experimenting to
8 ergcontract was finally
ed them, and after some slight initial’ delays, due to obtaining
aterial and priority, this company commeneéd to turn out these air
compressors very rapidly, and reach duction of 45 machines
a month, which met every possiblé, requirement of the building
program. The contractors are wo ry special commendation
for the zeal which they mani his work and the promptness

of delivery which was shown. \
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already in process of manufacture. Two of these torpedoes will
have range in excess of any torpedoes now known to exist, while
the third will be capable of a range at a speed greater than any yet
realized.

Despite the pressure of work upon production during the war,
the bureau considers that greater advances and improvements in
torpedoes have been accomplished during this tlme than for a long

period of years.
The personnel of the torpedo section of the bureau had for some

years prior to January 1, 1917, consisted of one officer and one cler
The clerk, Mr. E. L. Bennett, had remained in the service of this

tion continuously, while officers had come and gone to this s
a8 shore duty. On January 1, 1917, the section was in charga
Commander J. V. Ogan. The demands on this section ste %
and rapidly increased, commencing just prior to the decl tl g
war and continuing throughout the war. In March, 1 Bx
mander Ogan was relieved to go to sea, and his place was tiken
Commander George B. Wright.
The interests of this section cover a very wide and divergent
both ashore and afloat, and the increasing importance of the torpedo
as a reliable weapon is demanding more and more persg to carry
on the work necessary to the maintenance of this matérial) both
ashore and afloat; to formulate the policy regarding the handling,
isgfie dgoverhaul of this material; and, CArry on
amountiof development and experimental{work that is ab-
ary to keep the ships equipped with t est and most
torpedo

e expansion
n into a war basis was the lack o trained per-

h ashore and afloat. The complexity of the torpedo, its
ts, and its running are of suc x that they can
uccessfully accomplished by me ve had long prac-
tical erience with torpedoes. This lac men was seriously ag-

\¢ by the continual assignment of the few on shore to sea
ty/without relief,



CHAPTER XII. b
. TURRETS. O

Everyone is familiar with the exterior of the heavy gun
of our battleships. They form probably the most conspicuous
of the ship itself when viewed from any angle, and rightlybfor
turret guns are the fighting part of the ship.

Only those who have been inside a battleship turret ca: m
ciate the enormous mass of machinery that is assembled %e
barbette, or armored tube, which surrounds the turret. Ton r
ton of machinery is crowded within the confines of this small space
to operate the guns in action. The guns themselves a. ounted
in the turret that only a movement in elevation is pe ; that is,

e8 of the guns can be raised or lowered, b ot be

left independently. Movement i 1§ accom-
g the entire turret around untillit p in the

ements necessary. From long ence we have
principles of design and constructign w underlie the
n of the turrets for 14-inch and 16:in ns on our latest

t is_quite natural, therefore that tu d and construc-

n not undergo any revolutionary cha during the war.
heng was, however, a constant, grad and improvement,
y observing the details of the struction and operation of

le to do, we learned many practi

at resulted in much gain.

The fundamental principles of tur ign in all navies are very
much the same. Foreign navi rselves, have gradually de-
veloped the principles of mo guns in turrets, and, as these
improvements have kept pace gress in the art of shipbuild-
ing, there is little to choose the broad general lines of design
ous countries.

among the turrets of ship: %
175
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Turret construction and the mounting of big guns aboard ship is a
constant struggle between the guns and their turrets and the means
of installing them on board ship. The gunmaker can build an 18, 20,
or even 24 inch gun, but it is useless to construct such a gun unless
the shipbuilder can build a vessel large enough and strong enough to
permit mounting it and stand the shock of fire.

Since our earliest battleships, the Navy Department has placed the
ship’s heaviest guns in turrets. Thus, in the course of the Navy’s de-N
velopment, there are the old low-powered 13-inch guns on the Indiana
and Massachusetts, mounted in pairs in turrets. Then dame the 12-inc
35-caliber guns of the Jowa. The 8-inch guns were placed in turre
of their own, two guns to a turret. Next, in the effort to utiliz
same barbette, the 8-inch turret was superimposed on the 12-incl
there resulted the double-deck turrets of the Georgia class, wit
12-inch guns in the lower turret and two 8-inch guns in the
The Connecticut type, the last of the predreadnaughts, rev
the single-deck turret and carried a battery of four 12-incl
two turrets and eight 8-inch guns in four turrets.

With the dreadnaughts the turret design was carried on, except
that the 8-inch turrets disappeared and a number of 12-inch turrets
were installed, until the Wyoming and Arkansas, eac y
12-inch guns in six turrets, two guns to a turret.

to a turret. To save weight, a g ret was

developed ; and gur latest battleships, the /daho carry twelve

14-inchfguns inffour turrets, three guns to a turret, w ships now
lated will carry twelve 16-inch guns.

ate the weights of material dealt rret mount-

ur heavy guns. For instance, tife 14-1 50-caliber gun

ns. The slide in which it is hel ighs in the neigh-

of 25 tons, and the steel castings ich are bolted to the

stoucture” of the turret to support the ide, weigh about

Three complete guns, with com rating equipment

ng of powder hoists, rammer: hoists, etc., form a

turret in our latest ships, so that the weight of each of the

ur 14-inch gun turrets, each carrying guns, is not far from

00 tons; of which total, of cours armor is the greater part.
ome conception of the enormo ) these turrets is neces-

ry to understand the problem fac Bureau of Ordnance in
seeing that this equipment is at es in perfect condition, ready
for operation on instant noticel Su fully to operate a turret,

every piece of machinery, w ception, must be in perfect
adjustment and condition. arts of the turret are so interlaced.

and the machinery is sof&ompli , that the failure of one part
means a serious reducti iMciency of operation of a turret,
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if not actually disabling it and placing it out of action. One weak
or cracked part, in one of the many machines crowded into the armor-
plate walls of the turret, or one loose connection, which results in
the failure of a motor to function properly, may cause a 25 per cent
diminution of the gun power of the ship, by placing one turret out

of action. m
Throughout the war, the Bureau of Ordnance maintained all of N

the turret equipment of our battleships in as nearly perfect condi-

tion as it was humanly possible to do. Foreseeing the possibility

of hostilities, every step had, at the outbreak of war, been taken to

place the turret equipment of our battleships in condition ready fo

action. Reserves of spare parts had been accumulated and issued to

the ships, so that breakages, that will invariably occur, could
easily replaced. Special mechanics from the Naval Gun Fs

were sent to the fleet to overhaul and adjust all sights, to ingre »%
they were all in the best possible condition.

During the war, two new ships, the Mississippi and New %
S&ger

S W

were commissioned. These ships mount twelve 14-inch
guns, and are equal in gun power to any ship in the world.

One of the new developments of the past two years, hastened and,
in fact, forced by the outbreak of the war in 1917 was th, ision to
change the armament of battle cruisers from 14-inch to h S.

rinally laid down, the battle cruisers were to car a-
i nd, the
-calibér guns.
e heaviest

: hes, or 58}
describing a gun, the d;amster Jore and its
ibers ure always given; that is, t mber of tines the
r of the bore is contained in its length gThe 18¥inch 50-caliber
inches or 66§ feet long, an incregse i h of about 15
This increase in length, combi the increase in
of the bore, results in an incm zzle energy of 50
hing 1,400 pounds,
ighing 2,100 pounds, and,
by both guns is 2,800
50fper cent more powerful

ge the guns of the battle
e initiative and after the
au, was, in effect, a decision
vier armament. In action,

these battle cruisers will throw ight of metal of 16,800 pounds,
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or about 84 short tons per broadside. With their speed of 33 knots,
these ships should by far surpass all other similar ships of foreign
navies.
Taking lessons from the casualties on board the British and Ger-
man ships in the battle of Jutland, steps were taken for the better
flame-proofing of turrets to prevent casualties, should flarebacks,
etc., occur in action. N
The entire counter recoil systems of the turrets of our ships,
Temas, Oklakoma, and Nevada, were overhauled, several of our shi
received new powder hoists, and several received shell hoists.
alterations and repairs were accomplished without interfering
the ship’s most important mission—that of being ready for ba
at all times.
Every ship while at sea had its turrets ready for insts
and every favorable opportunity was taken to overhaul ang,ex

amine the auxiliary operating equipment and keep it i

condition as far as possible.
The officers who handled this work were Commander . Van

Auken, June 8, 1916, to April 20, 1917, and Lieut. Commander H. B.
Bye, April 21, 1917, to June 7, 1919. This section of the bureaun
also had cognizance over the railway and tractor b ,.and in-
formation, which are described in other chapters.

real test of the efficiency of the measures the Bu-

the British Grand Fleet. In or
ely necessary that every plece of ipment, and par-
ready for battle

Y German Fleet



CHAPTER XIIIL
THE UNITED STATES NAVAL RAILWAY BATTERIES.

For two months previous to the signing of the armistice, the
United States Navy had in action in France, firing against German
troop centers, railroad centers, and points of vantage all along the
line, the five heaviest mobile guns on all the western front. The
Navy, thus in accordance with methods in previous wars, assi
the Army by operatmg some of its guns on shore, a duty for whi;
its personnel is by sea trammg peculiarly fitted. The French
Germans did likewise in the early days of the war, and &s tim
went on and the far-reaching effect of naval bombardment from lo
range guns began to be more and more manifest, continually i
creasing numbers of naval guns were put to this use.

The Germans, for the most part, adopted the plan of mounting
their naval guns on fixed shore emplacements, probably because they
had a greater number to mount, and they looked for ag i

railway hey had for some time previous
into thelwar dismantled many of their battleships
the guns‘in action’at the front, some on railway moun
by n The Allies, as well, had, be

of the tates into the war, begun to reply

h built all along their front-line s numbers of

c
idings, so that on almost instant noticé®an almost any
the front line a bombardment of{t mans could be
by railway artillery.
e French and British lent thei , as far as they
the construction of railway artillery afid the placing of
ilvay guns in service in France. As e case with the Ger-
ans and the Italians, these guns w in ctically all cases

ned by naval personnel.!

en the United States entered the agiinst Germany in 1917,
he Germans had the better of t ge artillery argument.

Their railway guns outranged tho: ritish and French.

+ Extract from Landing Guns on the t, Chap. VII, Vol. I, *“ The Dover
Patrol, 1915—-1917,” by Admiral Sir Regl .C.B, K. C. V.O.
* In all big wars it has been the g-lvil e Navy to land larger guns than those

generally used ashore; so, in this par ar, ver Patrol was able once agaln to
uphold an old tradition of the Nawyy.” 179
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The Chief of Bureau, convinced of the importance of long-range
guns on the western front, on November 12, 1917, recommended to
the Chief of Naval Operations the strategic advantages to be gained
by placing several of our 14-inch naval guns in action in France.

In making this recommendation, the Chief of Bureau was guided
by a close study of the situation abroad which had convinced him
that naval guns were needed on shore, to do their part in reducing
enemy concentration points, ammunition dumps, and railway lines. N

A number of 14-inch 50-caliber guns were available at that timN
for such uses. These guns were reserve guns for the ships of the
Navy in commission and under construction. The probability
their need at sea was slight. On the other hand, their value ash
could be great. The guns were nearly 60 feet long, weighed 9¢
apiece, and fired a projectile containing 88 pounds of high explgsive
with a total weight of 1,400 pounds, at a muzzle velocity of

feet per second, reaching a maximum range, at 43 degrees o

tion, of over 25 miles. .

The proposal to place & number of guns on railway i tings,
for use with the American Army in Fraice, was approve he
Chief of Naval Operations on November 26, 1917, and, after consider-
ing preliminary designs and the best method of using guns, on
December 26, the day after Christmas, the naval gun as in-
structed by the Bureau of Ordnance to work out the d of a plan
g the 14-inch 50-caliber naval rifles y cars.
was continued night and day at the Nava ctory, so
25, 1918, complete plans and spegifications for the
expedition were ready for submissio he bidders.
yith men with
action to de-

e plans, succeeded in less than 80 day irning out the

lans for the equipment. \
work of design was done at the a Factory by the
ce under Commander Harvey Delanojw ight-hand man in
1 thi§ work was Mr. George A. Chadwick. e work of this de-
signgr was remarkable and it is primafily to his excellent judg-
that the batteries as assemb carried out their mission
thoroughly on the firing lines in Fra apt. A. L. Willard, in

harge of the factory, kept up thefefithusiasm of the personnel at
is task and by his experience an & e suggestions guided the proj-
ect successfully and efficiently.

To Lieut. Commander L. B. ited States Navy, fell the task
of coordinating all the effo plish the manufacture and
shipment of all the guns, rriages, cars, locomotives, and
# multitude of other necess uipment.
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PLACING 14-INCH 50-CALIBER GUN ON GIRDER FOR TRANSPOR@ THE
SHOPS.

REAR ADMIRAL C. P. PLUNKETT, S. NAVY¥, AND THE OFFICERS OF THE U. S.
NAVAL RAILWAY BATTERIES, G FIELD UNIFORMS SIMILAR TO THAT

OF THE ARMY.
180-2 \
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The bureau consulted Army authorities, and Maj. Gen. John
Headlam, of the British Artillery, who won fame at Mons, also was
of great assistance in outlining the project and in drawing up the
general réquirements which a heavy railway mount must fulfill.

In general, the designs called for-an initial construction of five
battery units, each battery unit composegd as follows:

1 gun car, consisting of two large
main girders, each 72 feet long,
braced and tied together to form a
singie girder unit with a large

1 Jocomotive.

2 ammunition cars.

1 counstruction (gondola) car, 1 con-
struction (flat) car with crane,

center well in which the 14-inch
50-caliber gun with its slide, deck
Iugs, elevating gear, etc.., was
mounted. The gun was arranged
to fire from the rails at angles of
elevation up to 15°. For firing at
elevatlons from 15° to 43° a
foundation composed principally
of ordinary structural-steel gir-
ders and tlmbers was provided.

and 1 sand and log (box) car, for
carrying foundation material and
instaliing it.

1 workshop car.

1 fuel ecar.

8 berthing ¢ars and 1 kitchen car fo

ating offices, housing officers,

In addition, provision was made for a staff train of:

1 locomotive. 1 staff quarters car.
1 staff kitchen and dlspen: T.
1 staff commissary car.
1 staff berthing car.

1 staff quarters car.
1 traveling machine shop.
ans for five units called for:
16 berthing cars.

8 kitchen cars.
1 traveling machiné sh
18 headquarters,

sary, etc.cats.

1 distributdd as follows:

Pounds.
ech mechanism and
- 192, 500
S complete__.___________ 60, 200

Elevating gear (screw)______
Elevating gear (nut)________
Elevating gear details_._____
Deck lugs (2) oo . 10, 200
Transom casting____________ l(bO(X)

1A New York Central locomotive | tmlan 1,800, weighs 518,240 pounds.

O[‘f(3

f
housing operating personnefl
1 battery headquarters car for \
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The gun was to be capable of firing at angles of elevation from 0°
to approximately 43°. The ensuing reactions due to firing are: ‘At
0°, gun horizontal, trunnion pressure and resulting horizontal re-
action, 814,000 pounds. At 43°, trunnion pressure, 966,000 pounds;
resulting horizontal and ver tlca.l rea.ctlons, approximately 700,000
pounds each.

) Each of the two longxtudmal main girders is 72 feet long, with N

maximum depth of approximately 8 feet. The firing load is con
trated, and to properly care for it and insure its distribution throi&

the girder section, the web of the girder, where the deck lugs are
plied, is made especially heavy. Special plates were necessary
this section. The two main girders are tied together, and cross-bra
eted at each end to form a single girder unit, which weighs“185,8
pounds. A special U-shaped housing is built in at either end \
girder, in which cast-steel H beams, each carrying a center-pin %
are placed. The center-pm socket of the H beams, resﬁc
h

ceive the center pins on the two 12-wheel car trucks pla
end of the girder on which it rests.

The construction of the trucks to carry the gun car is, o rse,
extremely and exceptionally heavy. Structural steel-girder beams
form the frames of the trucks and carry the load to axles. The
aXles of the trucks turn in 9-inch by 12-inch boxe
coil and equahzmg sprmgs to insure an even distrib

section by means of steel bolts,
fit and an even transmission of the

ated by hand through a train off , bein
ed to the girder flanges and cf&
cient clear space is left behind tlie fageyof the breech of the
un, so that when the gun fires at an, f Blevation not greater
than/15° (at 15° elevation the ran th is 23,000 yards),
allf'that is necessary is to set the kes on the gun car,
er the gun has been properly ed, and fire. The recoil of
the gun is absorbed by the hydraulic e, and the resultant re-

g placed beneath

action on the gun car is taken ovmg the entire car back-
ward along the tracks. At 1 n car moves backward a
distance of about 25 feet. The ons of the gun are placed

N
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so that the load on the axles of front and rear trucks is equalized
on firing.? '

THE GUN CAR PIT FOUNDATION.

To enable the gun to fire at angles of elevation greater than 15°,
arrangements for a pit and foundation, as mentioned above, have

10n Mar. 28, 1918, two days after the German Army opened its great offensive.
the whole world was stirred by a long-range bombardment of Paris. An explosion from

a mysterious source occurred on the Quai de Selne at 7.15 a. m. that day, this being
followed by similar ones at about 15-minute intervals, until by evening 21 such ex-
plosions had occurred. An investigation by the allled air forces developed that this
bombardment was being carried on by a gun of novel construction and design located
within the German lines in the forest of Gobain of Laon, and operating at a distance
-of 68.8 miles from Paris. o

Many interesting theories were advanced to account for this unexpected achievement
A great deal was published, and there was a great deal of speculation concerning t
German gun and mount. It was generally supposed at the time that the gun w
rounted on a concrete emplacement, from which it was carefully positioned in elevatio

and direction to fire on Paris,
Now that the facts concerning the German guns are available, it is possible to m, t
nts :

following comparison of this German gun and those used on the Navy railway m

Maximum | Weight of Muzzle | Maximum
* range. projectile. | velocity. |firingangle

Yards. Pounds. Foot-see. °

German guUN.........ccconaunne 121,000 204 4,760 55
United Btates navalgun...... 45,000 1,400 2,800 43

From the g will be seen that although the range of the

greater, it 1 y light shell compared to that of the Ameri that
in all othe: omparison is favorable to the American . The muzzle
energy of the)A un and the forces acting on the trunnions exceeded
that of the Qe . a, and on this account the designing of mount
was mu It i now known that the German guns ported from
place to existing railways by a specially designed ca fired from
turntable 6 which made pos.ulble a considerable movem uns in train.
g to note that the girders employed by the Ge: carrying the

we! hock of their long-range gun involve stren os similar to those
dently by the Bureau of Ordnance in its or the 14-inch

ders were similar
of the Mark II
er markedly from
e American mount
the ordinary railroad
remely valuable feature in the
however, that there is no
as was the case in the

German mount are identical. Thelir design
rmy and of the French. In addition to
1y more mobile and flaxible, was designed
10 minutes after arrival at the site, an
pld movement of troops. It should be
that the Germans contemplated firing from the t

naval mounts, and their design did not e the features necessary for
ing.
he case of the turntable used by the Germa! he rest of Gobaln, it required
eeks to crect in the fleld after the site h lected. Much preliminary
ration was necessary before the erectlo rntable could be proceeded

of the heavy weights of the
turntable, this crane requiring the use of congiderab tra equipment for its installa-
tion. In the case of a turntable that was roposed by the Bureau of Ordnance
for the 14-inch Mark I railway mount, should t ounts be desired for mobile coast
‘defense, the time estimated to erect the position in the fleld to fire was
24 hours after the selection of sitepand a of the turntable equipment. Weights

were limited to 5 tons, so that they cou, rea bhandled by means of a pillar crane
which was part of the train equl t.
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been provided. Immediately below the elevating gear, and se-
curely fastened to the girder webs and flanges, is a heavy steel
casting called the transom bedplate casting. A similar casting is
provided in the, foundation. The entire foundation is prepared in
advance, it usually taking about 20 heurs to get it ready. It is,
of course, prepared in advance of the arrival of the gun car at

{

any point at which the gun is to operate. The pit is dug, and b
means of the crane car provided, the timber work backing and the

structural steel girders are put in place. The foundation bedpl

tion over the foundation. are placed.

To prepare the gun for firing from the pit foundation i
matter of but & few minutes. The car is run over the foung
until the transom-bedplate casting of the gun car is directl}
the bedplate casting of the foundation. One-hundred-
bearing jacks are then placed under the corners of the H
each end of the gun girder, and the entire gun car is li
trucks a distance of about 4 inches. By means of screw jac
vided in the bedplate casting of the foundation, it is brought up
until it engages with the transom-bedplate casting gun car
and the load of the car rests upon it. The girde

casting is then put into position, and the girders, designed to carry;
the rails and the weight of the gun car when it is rolled into 1.6

&

™

tire weight of the gun car to re foundation
. The gun is now ready to fire.
aim, when firing from the rails,

rved track, a change in posiﬁo tHe” gun car along
causing a corresponding change 1 azimuth of the
hen firing from the pit, however,gthis is not possible.”
aim of the gun on the foundatioft i ured through a
ing gear, which permits the enti girder to be swung

ngle of traverse represents a deflection ither side of the center
ine of 500 yards at a range of rds, corresponding to an
levation of 15°, and correspondi ter deflections at greater
elevations, it is evident that this a! traverse is ample for all
purposes.

The traversing gear is sim worm shaft turning in a bearing,
cast integral with the rear W j beam, and operating against
the girder. It is operated tchet wrenches, and it has worked

with entire sa.tisfaction.. \



14-INCH RAILWAY GIRDER ON TRUCKS READY FOR TRANSPORTATION TO
SHOPS.
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The loading of the gun is accomplished with an ingenious device
consisting of a roller-bearing “ trolley-car mounted on an inclined I
beam,” the lower end of which is placed level with the breech of the
gun when the gun is in loading position, level. The 1,400-pound pro-
Jjectile is brought from the ammunition car on a monorail hoist and
placed on this trolley. The loading crew then grasp handles at the
sides of the trolley and run the length of the car with it. The car is
brought to rest against hydraulic buffers at the end of the I beam,
while the momentum of the shell is sufficient to carry it the length of
the powder chamber and into the bore of the gun, where it is brought
to rest by the forcing of the copper rotating band into the rifling of

O

the gun. _ ,
The entire gun car is sheathed in one-quarter-inch armor plate.
small combination gms-engine-driven air compressor and winch

Pplaced on the forward truck of the gun car. &

THE LOCOMOTIVE AND AUXILIARY CAR OF THE BATPES

The problem of the design of the locomotives and the auxiliar
«cars of the battery was much simpler than that of the gun car.

The locomotives decided upon as necessary for the wo han
dling the entire train of cars, including the gun car, a dard,
(3

consolidationgtype locomotives, 1-4-4, equipped for ope n
French railw -
As mentioned abogve, among the points insisted upon Was this] that

standard ates railway material should be u far as

possib absolutely necessary modificati introduced.

Only i could material be produced in time act, could

it be obta any time during the war. Man pers had no

ti ive changes of design. ConsequN the cars of

the ition were built fundamentally from ericali design, but
th Frenchyoperating devices, track gauge, anid 1 heights.

THE AMMUNITION C

ame box cars of 60,000
tside, and the sides
that which covers
cars, and a monorail
00-pound shell and the
delivered directly to the
s racks built to hold a
er (50 280-pound tanks).
ther auxiliary cars, are equipped

munition cars are standard stee

total of 25 shell and 25 charges
The ammunition cars, as well as t

with air brakes. ! \
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The construction cars are standard flat and gondola cars, with the.
exception of the crane car, which mounts a 10-ton pillar crane pro-
vided with a counterbalance. The radius of the boom is 21 feet.

The berthing cars are box cars provided with folding berths.
These berths are placed in tiers of three each and supported by the
side of the car.

The traveling machine shop is of special interest. It is equip
with a gasoline-engine-driven generator, which supplies current to o
erate individual motor-driven machine tools placed in the car. This
car contains a good-sized lathe, drill press, grinder, forge, and wo
bench, so that ample facilities are provided for the repair of pte
tically any breakage likely to occur to the guns in service.

In the light of the great speed made in the drafting-roop
on this project, it would seem not unlikely that there wo
sacrifice in accuracy of detail, thus making changes n ,
the. construction of the mounts. Not so with this wozk. a.
change was made that caused one minute’s delay in the k of con-
struction or assembling. The mounts were built exactly as ‘désigned
and worked successfully.

THE EXECUTION OF THE PROJEC

the hopes of the persons who do with its con-

problems to be solved have beep ou the preceding

n addition to the actual work of mn, a large amount:
entirely new and important data ha tained by special
ental work. A third problem i securing and train--
ing gof personnel to operate the mounts enjcompleted ; a fourth
found in the task of handling ormous weights and ship-
ing them abroad for reerection in sé@ind a fifth in the actual
rk of assembling and reerection . The solutions of these
problems were carefully thought g he work systematized so-
as to allow no “choke points” '), the result being that the
mounts were completed ahead o nd the other phases of the
work were in step. The firs was successfully proved at
Sandy Hook on April 30, 1918.

THE FABRICATION OF THE 14- NAVAL RAILWAY BATTERIES.

pletion of the designs on January

Immediately followin
25, 1918, proposals 'ereM v telegraph to the leading bridge
builders and manufal railway equipment throughout the
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ASSEMBLING TRUCKS FOR CARS OF THE U. 5. NAVAL RAILWAY BATTERIES,
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GUN CARS LINED UP ALONGSIDE OF
G OF GIRDERS.

placing it directly upon these trucks.

{
5
S

TRUCKS FOR 14-INCH RAILWAY BATTE
DOCK AWAITING U

The girder is wheeled to the sho
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country with facilities for handling the work, calling for an opening
of bids on the morning of February 6, 1918, 10 days later.

From the first, it had been determined that the construction of
these mounts would not be allowed to interfere with any work under
contract for the United States Army, or with other Navy projects
under way. This, of course, greatly curtailed the possible sources of

supply for the naval railway battery matetial, for most of the leading ‘

locomotive builders, large machine shops and car construction com-
panies were already working to 100 per cent capacity and had mauny
months’ orders on their books. When the bids were opened on the
6th of February, a number of offers to undertake the manufacture
of the material were received, but they were not satisfactory, pr
cipally because the bidders had not appreciated the full significan
of the project, and the dates of delivery set in their estimates we
too far distant. L/

At the first opening of bids, however, representatives of the \
ing railway-equipment manufacturers of the country were present
in person. Over the conference table and behind closed doors,
pians were erplained to them. They asked for time to go back to
their plants to consult with their directors, and accordin sec-
ond opening of bids was scheduled for February 13.

The cooperation of manufacturers in making the proje ible

r

wus more asing, and at the second opening of b e
of favors als were received. Among them fer
of the Baldwin Locomotive Works, made after the in ce thereon
of its vice"president, Mr. S. M. Vauclain, without v Navy
guns ver have operated in France, to und the con-
structio gun cars and locomotives, on a p % o deliver

e 15th of June. Similarly, tH€ Stand Steel Car
undertake the entire work of co ting the 72
ere called for. By distributing t among their

1)
om 100 to 120
r consideration of all the bids these -twe were found to

t favorable, and the contracts ded on the same

. On the same evening, the w was commenced on the
paration of the material.

ery war seems to have its one ou achievement in speed.

g the Spanish-American War, a ords were broken by the

3. S. Oregon in steaming from the oast to Cuba. In the

Boer War a famous gun. “ Long C as built at Kimberley in

23 days. In this war, the first 14&inch Tdilway mount was com-

pleted in 72 days following awar

ing the commencement of the fi reliminary designs.

From the moment that th& bids accepted and the contracts
awarded the fabrication a oved rapidly forward. Of
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course, a delivery schedule was laid down. The most optimistic man
at the Baldwin Locomotive Works, Mr. Vauclain, made it out him-
self, only to have it bettered. The first mount, scheduled for delivery
on May 15, 1918, rolled out of the Baldwin locomotive shops com-
plete and ready for firing on April 25, 1918. The last mount was
scheduled for June 15 but was finished May 26.

There were no changes in design to delay construction. Plates f
the girders were rolled at Pittsburgh and rushed to the Ameri
Bridge Co. fabricating plant at Pencoyd in special cars, with Nayv
men perched on top of them, to see that they got through on
The first girder unit was received at the Baldwin shops withi
month after the order was placed. Meanwhile the work of &ons
ing the trucks for the gun cars at the Baldwin plant, at Philad
was progressing rapidly, and at the Simonds Manufact
plant, at Fitchburg, rolling of the armor plate was stagted. g
as armor plate was completed and tested it was loaded on Wﬁra]
Express at Boston and brought through to Philadelphia without
change of cars. The gun slide, deck lugs, and elevatin were
machined by the Washington Navy Yard in record time, and where
freight cars were not available to carry parts from the yard to Phila-
" delphia auto trucks made the trip. In fact, everyc able method
of transportation was used in seeing that material tractors
he Baldwin shops on time. Express ca ge cars,

auto trucks, special messengers, an i
service. Notwithstanding bad tr; ie-ups and some

of ‘the est weather and heaviest snowfalls t e been experi-
the Eastern States in many years, ial got there, and
on time.
ile"one end of the Baldwin sheps ged in erecting
cars, the other end was erecting motives for the ex-

ar Co., located at
tion of the cars was
pushed so that they too were finished 9" advance of their delivery
ule. In spite of a severe fire a i rm, which destroyed a
iderable -portion of one of the estern plants, the cou-
act was completed and the cars by June 1. The start
of a complete train load of om the Hammond, Ind.,
plant of the Standard Steel o.f\destined for overseas’ ship-
ment as part of the expedition;@made/an interesting picture.

THE SHIPMENT QF ILWAY MOUNTS.

The original intention reau of Ordnance was that these
mounts should be u?i i nse of the channel ports of France,
sperating with the ,ri& y. But conditions as they existed



14-INCH NAVAL, RAILWAY BATTERY FIRING FROM FRENCH BATTLE FRONT,

OCTOBER, 1918, @

ERMAN BOMB PROOFS OCCUPIED BY NA AILWAY BATTERY NO. 1, NEAR
SOISSONS, OCTOB
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in December, 1917, and in April, 1918, were quite different, and it
was impossible at the latter time for the British to name a port of
debarkation to which the material could have been started as early
as April 15, for enormous quantities of material had accumulated
at the Philadelphia Navy Yard, the designated shipping point for
the batteries. By May 15, with the completion of the project actu-
ally in sight, and but two weeks distant, the batteries were offered
to Gen. Pershing for use with the American Army in France, and N
with the French Army. Gen. Pershing’s acceptance was immediate;
a cablegram was received asking for shipment of the material as
soon as possible, and naming St. Nazaire, France, as the port of
debarkation. Preparations to ship the material there were i
diately effected.
The shipment was not accomplished without difficulties. The fi
ship assigned for the work of transportation was badly ba b
storms on her western trip and forced into dry dock for“."&
The second ship assigned was the 7'exel, which was one of t|

ships sunk by the German submarine U-151 operating off our
Finally, however, the steamship Newport News, deeply loaded with

material, salled from Philadelphia on June 29, and other ships fol-
lowed shortly thereafter.

CE.

ort, and arrived at St. Nazaire on Jiinelg, 1918.
of assembly in France, the bur @ ed Lieut.
. C. Buell, R. F., an officer of raflpaddexperience,
ed, as an inspector, the progress Work at Bald-
ad 1n’ record time.
e

act that all blue prints were lost €n
ire had two great advantages fo
viz, a 150-ton crane at one of t
ops only a.quarter of a mile aw
n cranes. QOutside of the locomotive sh

tracks available for theerection of the
the finishing touches on the gun cars,
aceomplished in the locomotive shop

e located the Montoir storehou
for the storage of tools, materials,
teenth United States Engineers
locomotives for the American

During the first week followi arrival, the men of the bat-

tery were busy erecting b N, eir use, a site for which was
161517—20——13

ction of these
, and French loco-

expedition,and for
heavy lifts had been
or three miles away
ich space was available
he batteries. The Nine-
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obtained close to the erecting tracks. The barracks wers made
entirely by the bluejackets from scrap lumber from locomotive
packing cases. The tracks on which erection was to take place
were then rebuilt. A stationary boiler was borrowed, a leaky air
pipe line overhauled and compressed air for car erection made

{

available.
After this work there was no Navy work to do, pending the ar-&

rival of the first shipload of material. But the men turned to with
vim that surprised everyone. Groups of mechanics were sent to
the roundhouse to assist the force there, others went to help
Nineteenth Engineers; still others went to work repairing the

in the yards, while switching crews were organized to cle
congestion of work which had piled up and was delaying ereg
The willing cooperation of the Navy men and the spirit of “D
you can to lick the Kaiser” made them friends everywhere

was more as & reward for the help they had given than ﬂg
loan
ion

else that the Nineteenth Engineers cheerfully consented
of their 85-ton steam locomotive cranes for use during t
of the Navy material. Only four of these cranes were availablé at
St. Nazaire, and all were in use. Without a crane, rapid erection
work would not have been possible.

The Newport News arrived at St. Nazaire on Jul As the ma-

terial was,brought from the hold of the vessel, it w to the
erecti g or storehouse and carefully pla aces pre-
vio for it. A discouraging featuré was that, in the
first >f material, there were practically mplete units

ork might be started, and expe
jcidal to attempt work on units for w B
! The material had piled up at Philadelphi
as impossible to separate and and there was
ing to do but wait for the arrival of the ship. The sec-
third shiploads of material bo d on July 21, and
work was on in earnest.

featurs is worthy of special mention. The blue prints show-

had’ shown that

e assembly of all the cars off the dition were sent by

ial mail from the United States t they would arrive at St.
azaire amply in advance of the ipt of¥naterial that they might
studied. Whether they were o unk by submarine, or how
ey were lost, will probably neve n. The fact is they never

arrived. New ones were orde
but by the time they were rece
completion. The locomotiv
prints.

The heaviest single lift crane was the gun girder. This
was transported to the SW lacing it directly on the trucks,

roject was within a week of
assembled entirely without blue

b e from the United States,
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which had previously been erected, and hauling it on its own wheels.
Only the heavy lifts were handled in the shops, as the cranes were
in almost constant ‘use by the engineers. As soon as the deck lugs
and gun slide had been placed in a girder, the gun was inserted in
the slide, and the gun car was taken to the outside erecting tracks

for completion.
-The handling of the heavy 14-inch gun presented a problem. It

was far too heavy for the light French flat cars, and as there was no N
heavy wrecking crane available, a breakdown could not be risked.

The difficulty was overcome by using the gun girder as a car on

which to transport the gun, the gun being laid between the side

girders. ’

The car erection went ahead steadily on the outside tracks. M4

terial had been placed so that a progressive movement of the ¢ Q
was possible. The trucks were first assembled, and the frax&sie 8

then placed on them. The sides and roof of the cars then fo
and last of all the interior work. The task of erecting the cars
was not nearly as difficult as the erection of the seventy-odd ca
the expedition. On no car were there less than 500 rivets to be
driven, and on one car there were over 1,200. In this ection
there was a handicap similar to the loss of the blue pﬁn@gh

d,

5 !

some mishap the packages marked “rivets,” on being ere

1]
from the front, day after day, guns. They
d, and needed at once. The res e men to the
is worthy of the highest praise. The g Bours were from
. when 5.15 p. m.
! the long summer
unti] almost 10 o’clock,

und the men would refuse to

; in France it was possible to se

d the men insisted on sticking to the s, working steadily

it was too dark to see. Tt is puificipally to the whole-hearted

ng cooperation of the men that ghe/finefrecord in the assembly
the batteries was made.

The first gun girder was unloa '
shop on July 30. On August pleted gun car and the
first train was ready to leave ont in response to orders
received from the French High mand. With it there was a com-
were countermanded before

plete train of cars. The ofdezs to
the train started, howev Nas not until the 17th that the

m the ship and put in the
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first train moved off. It was followed by train No. 2 on the 18th.
The last gun car and its train left for the front on September 13;
‘the staff train was completed and moved on the 14th, on which day
the barracks at St. Nazaire were evacuated and the storage house
entirely cleaned out and turned over to the Engineers. The entire
group of naval railway batteries were ready for action on the West-
ern Front two days later. \

RECAPITULATION.
Designs started_ - N -- Dec. 286, 1017.
Designs completed Jan. 26,1918.
Contracts let e, Feb. 13,1918,
First mount completed ——_—— Apr. 25, 1918,
First mount proved_______ ______ . Apr. 30,
Fifth mount completed.. . . .. May 25,191
Overseas shipment commenced - _— - June 20,1
Arrival first shipment at St. Nazaire. July 9, 18
Assembly first mount begun —- July ’6, 8.
Assembly of first train completed_ ——— Aug. 1 K
First train left St. Nazaire for front ——__Aug. 1&1918.
First shot fired at front Sept.
Final erection and assembly of all units completed_____________ Sept. 14,19

THE OPERATIONS OF THE NAVAL RAILWAY BATTERIES.

In France the naval railway batteries operated as :
and independent units, all under the command of Admiral
. S. N. His principal. assistants wexe Lieut. Com-

by Lieut. (junior grade) E. D. Dugk . S. N.
Lieut. W. G. Smith, U. S. N. %
by Lieut. J. R. Hayden, R. F. @
by Lieut. J. L. Rodgers, R. F. \
rneys of these guns took them thirou ractically every
attlefield of the war. Througho t thousands of
travel the equipment of the batteries d up well, and
s operated continuously from t e first one arrived
front until the moment when gheir fire was ceased by the
ms of the armistice.
n general, Batteries Nos. 1 and 2 offe
ile Batteries Nos. 3, 4, and 5 o Q
Verdun. During the Meuse-Argonneyg
recalled from the French front
main arteries of communicatio;
constant fire day and night.
returned to the French.

Prior to the assignmer® for these guns on the French
front the French prov t 0. 1 at their proving ground at

ed with the French armies,
th the American Army
fensive No. 2 Battery was
ith Nos. 3, 4, and 5 kept the
the German lines under
leting its mission No. 2 was
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Nuisemont. -They gave this giant gun a target located about 18
miles distant. Four shots were fired and all landed almost within
a stone’s throw of each other. The French general was so pleused
with the result of the firing that he immediately went to Rear Ad-
miral Plunkett and, after congratulating him, said: “ Waste no
more aminnunition, but go and fire it against the Germans.” After
the proof firing of Battery No. 1 it was ordered to Soissons to com- \
mence a bombardment of the railroad yards at Laon. Here forN
the next 30 days, despite enemy counterfire and the bombs of avi-
ators falling constantly around the gun car, the bombardment o
the railroad yards was kept up.
On October 12, after firing a total of 199 rounds, the batte
ordered to cease firing, as the Germans were evacuating the city.
An examination of the former targets of the battery afte
German evacuation by officers of the Naval Railway Battery e
dition revealed the full extent of the damage done by the she
this big naval gun. The craters made by the shells we
recognized from their great and uniform size, and everyw as
seen striking evidence of their destructive power. A large store-
house was seen reduced to utter ruins by the impact of j
of these enormous projectiles, and another case was

enemy.

Lieut. (junior
d distinc-
American gun
estern front
lorld War.? On September 6 from a po the forest of
Battery No. 2 fired a shot at ’1%&', an important
railroad center, which was being h d by the Allies.

first shot the Germans began to(evaduate the city, and no

entry into the war found us with few of fes necessary for its con-
the modern sense, The task of the Ordn ent in supplying artillery

eepecially dificult. In order to meet our r ents as rapidly as possible, we
epted tho offer of the French Govemment to supp! ith the artillery equipment

ated by the fact that, although
At home, there were no guns of
n_Q front at the date of the armi-
me which reached France before the
-mm. guns, In adidtion twenty-four
8-inch howlitzers from the United States ‘teached front and were in use when the
armistice was signed. Eight 14-inch n ng of American manufacture were set up
on rallroad mounts, and most of these fully employed on the Meuse-Argonne
front under the effcient direction of kett, of the Navy.”—Gen. Pershing's
special report to the Secretary ohWar. er, 1919.

The wlsdom of this course was ful
s00on began the manufacture of these class
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From this position the gun went to Fontenoy-Ambleny and began
the shelling of an enormous ammunition dump located by the Ger-
mans in Besny-et-Loisy. Thirty-two rounds sufficed to wipe out this
ammunition dump. From this point the gun left for Flavy-le-
Martel and commenced firing on Mortiers, another important rail-
‘road center. Thirty-five rounds were placed in this town, and on
October 16 the Germans withdrew. After the withdrawal of the
Germans from Mortiers the American Expeditionary Forces sent an
urgent request for gun No. 2 and assigned it a position at Chamy,

S

near Verdun. The gun was rushed to this point and installed, and
on the day of its arrival, commenced a bombardment of the tow
e

and railroad center of Montmedy. Cessation of firing, due h
signing of the armistice, found this gun at Luneville ready to be,
operations against Metz.

Batteries Nos. 3, 4, and 5 left St. Nazaire on the 12th, 13t

14th of September, respectlvely, and after a con51derable sx

for positions near Verdun, from which they were to open
the German main line of communications, running from
Sedan.

the American Reserve Artillery Base, were given orders tos
Metz

A glance at the map will show the importance of thi t, At
that time the battle front around Verdun ran in alm ght
line due northwest. A railroad connecting the cities o and

n almost a straight line, parallelin ront and
fleasy for the Germans to shift tfoops from one
ities. The
brought

urg City and from Luxemburg City a due west to
ese railroads formed a right-afgled@piangle.r Should
icans be successful in cutting the ht Jine of communi-
he Enemy to transport
y the 50 per cent longer route throu xemburg and over

rly improved tracks, etc., of th er railroad. From this
nay be readily appreciated why German document
rred to the Sedan-Metz railroa “ the most important

ery of the army of the west.”
The city of Longuyon was a detrai
line, contammg a main railroa

) 1 One of the most prominent of the ene nders, Ludendorft, wrltlng of the trench

warfare on the western front states his
trajectory guns such as these Navy 14- 0-callber guns are essential, “ as fire falling

well into the back areas had been .u d ve tive, rendering supply and relief to the
front lines more difficult, and during oper.
and the employment of reserves

oint on this Metz-Sedan
ith 15 long sidings and

ons hindering the distribution of orders
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FIELD NEAR SOISSONS, SHOWING PART OF 12-KILOMETER FIELD TELEPH
LINE BETWEEN NAVAL RAILWAY BATTERIES NOS. 1 AND 2, WiITH CONN
TION TO TENTH FRENCH ARMY ARTILLERY HEADQUARTERS. FRE
THIRD LINE WIRE AND BATTERY OF 75 MILLIMETERS IN BACKGROUN

<
O
Q

L. RAILWAY BATTERY NO. 1 IN POSITION NEAR FRANCE. '

)
g §

U, S. NAVAL RAILWAY BATT'Y FIR OM THIERVILLE UPON LONGUYON.,
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ONE'SHOT FROM GUN NO. 1 OF THE U. S. NAVAL RAILWAY BATTERIES, FIRI
LAON, FRANCE, STRUCK IN THE CENTER OF THE SWITCH YARD AT THAT CITY.

The force of the explosion was sufficient to utterly demoiish a flat car which ck, dig a
large crater in the roadbed, tear up the tracks for a distance of more than80 :
the wreck of the demolished car over 5 feet and throw it a distance of mbo
leaving it on top of an adjacent car that was standing on another rail.
a portion of the crater left in the roadbed by the explosion of the shell.

g

FREIGHT CAR THROWN ON TOP O CENT CAR BY ONE SHOT FROM U. S.
NAVAL RAILWAY T IRING AT LAON,

N

104-2
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numerous storehouses. Montmedy had a large railroad yard, which
frequently contained 400 cars, was the headquarters of the Seventh
German Army, and had large troop barracks and an aviation field.
Conflans was also an important railroad and detraining center, hav-
ing 20 long sidings in the railroad yard and, in addition, a good-

gized roundhouse and repair shop. The destruction of these centers N

could not fail to have an enormous effect on the facilities with which
German operations on the western front could be conducted. N
Naval Railway Batteries Nos. 3, 4, and 5 arrived at Verdun early
in October, were quickly set in position, and commenced firing. The
commencement of bombardment by the naval batteries was the signa.
for an intense effort on the part of the enemy to put them ¢
action. Shell bursts occurred regularly within 30 feet of the ber
ing cars and within short distances of the guns themselves. Nu Q
ous times the armor plate covering the gun car and ammunigion
alone prevented them from sustaining serious damage. In adN
airplanes were frequently flying overhead and dropping bombs.
Up to the arrival of the naval railway batteries, these i t
troop and railroad centers on the Metz-Sedan line held by the
mans had been immune from artillery fire, for they were several thou-
sand yards beyond the range of the biggest of the alli . » The
arrival of the naval railway batteries in France was one roke in
the stemming of the German tide, and contributed largel con-

th

guyon a.v1at10n hangars and ﬁeld attery No. 4, the
el at Montmedy and the Montme; and Battery
the railroad yards at South Longuyon On ember 3, Bat-
rget the freight
ontmedy. On November 4, an a server reported
lower Montmedy freight yar . Two days later,
etermined officially and so creditgd that%he shells from Bat-
ry No. 3 had accomplished this work.
here was no let-up in the steady fir he'Waval batteries at their
ective targets until the last mo before the armistice went
effect. Battery No. 4 fired its 1 ofrat 10.57.30 a. m. on the
orning of November 11. This the shot to land a few
seconds before 11 o’clock.
From reports received later
within the territory under fire, i
running through Longuygn,

times seriously hampe M

Allied prisoners and civilians
nt that traffic on the railway
edy, and Conflans was at all

y days was entirely tied up,
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forcing the Germans to use the roundabout railroad line running
north through Luxemburg and then west to Sedan. When the area
was examined by officers of the battery, many places were found
where the railroad tracks had been completely severed for a dis-
tance of from 40 to 70 feet—the diameter of a 14-inch shell crater.
It was reported, in addition to the fire in the yards previously men-

tioned, that a troop train in motion carrying many Germans had N
been hit and completely demolished.
In the operations at Verdun, little airplane observation was avail- N
able. The officers of the expedition, however, developed a system
of firing by which shots were placed in a spiral around the desig-
nated target, so that even without observation of shots the proba-
bilities of a direct hit were very great.
Official recognition of the nnportance of the work of the railwa
batteries at Verdun can be found in the report of Gen. Pershingtn
his description of the last phase of the Meuse-Argonne 1:)%

e’
which says:
Our large caliber guns had advanced and were skillfully brought 1-
Confla

tion to fire upon the important lines at Montmedy, Longuyon, and

¢ ¢ ¢ The strategical gornl which was our highest hope was galned. We
had cut the enemy's main line of communications, and nothing b rrender
or an armistice could save his army from complete disaster.

Also, in hls letter to Rear Admiral Plunkett, writ fter’ the

rved the naval
ner in which

mand has performed a dlstinctly lmport,ant erv d I found you
r to carry out our plans in a true spirit o1 tion.
e very glad to have you express to all 'ncer my4dSincere thanks

n for the work accomplished.
ing the signing of the armistice, allsthe eq@ipment of the

ay batteries, with the exceptiofi o gun cars, was
r to the Army for use in demobiliZationfwork. The gun
themselves were disassembled and re he United States,
ey are now awaiting future seryice, ast defense guns
for the defense of some of our island ions.

LWAY MOUNTS FOR 14-INCH 50-
BUREAU OF ORDNANCE FOR T

R GUNS BUILT BY THR
ED STATES ARMY.

The first gun car of the nava
April 80, 1918. There had bee o had predicted that the
test would be a failure, becaus not see how the gun could
work properly. Results of th test were more than convincing
and so, on the return trié

batteries was proved on
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1918, a verbal request was made by high officials of the Ordnance
Department of the Army to have the Navy undertake to construct
three additional gun cars, beyond the five under contract for the
naval railway batteries, for the Ordnance Department of the United
States Army. This was officially confirmed some days later and a
formal order placed with the bureau by the Ordnance Department

9

for the construction of three of the 14-inch gun cars.
This order was placed by the bureau with the Baldwin LocomotivN

Works, who were constructing the gun cars for the naval railwa
batteries, during the first fow days of May, 1918. The niounts b
for the Army were exactly the same in every respect as those ¢
structed for the Navy for its own expedition, and the work o
tion and-certification was carried on by the Navy’s staff of ins
Work was carried forward on the mounts constructed for the
at the same pace set on the construction of the naval railway, ba
gun cars, so that the material took shape rapidly. The fi N&:
three gun cars, ordered by the United States Army in May, w
delivered early in July, the second a few days later, and ird
was completed and placed on the docks ready for foreign shipment
by the Army Ordnance Department on the 18th of July,1918. With
the completion of the first three mounts constructed United
States Army, actually in sight and but a few days t, garly in
C d set of
These

manufactured
these gun cars had, by the time(the eighth mount was

d, become so expert in the fabriclig 0 eavy material

other record was set in the manufac the ninth, tenth,
venth gun cars. Fabrication of t rial started late in
e three mounts were completed for shipment by
e 20th of September, 1918. It had been tho that the record of
2 s from the date, of first orders f 1al to final fabrication
placing on the docks of the Philadelphia’Navy Yard for ship-
ment abroad could not be bettered, but is second order for three
ounts for the Army that time w y,nearly 20 days.

In addition to supplying the si n d¢ars for the Army, the bu-
reau supplied two ammunition r each gun car, in all
respects identical with the amyfifition cars supplied for the naval
railway batteries. These cars noted before, were large box cars
fitted with frames and racks ing the shell and powder, and
were sheathed with bullet-p steel in a manner similar to the gun
car. The Navy agreed &o { 1 the necessary ammunition and




198 NAVY ORDNANCE ACTIVITIES, WORLD WAR.

powder for placing all the gun cars constructed by it for the Army
In active service in France. This ammunition was assembled, loaded,
boxed, and made ready for shipment at the naval ammunition depot
at Fort Mifflin, Pa., and was subject to the orders of the Army author-
ities. In add1t10n, spare parts for the gun cars necessary for the
operation of the gun were furnished.

LATER DESIGN OF THE NAVAL RAILWAY BATTERIES.

In the design of the railway mounts or gun cars which comprised
the fighting units of the naval railway batteries, the vital considera-
tion underlying all principles of de31gn was the factor of time.
naval railway batteries were needed in Fi rance, not in 1919 or
but by the summer of 1918, in order that they mJght do their m
effective work, and help, when help was needed, in bombardmg
Germans. It was natural, therefore, that when there were two
methods of solvmg a problem of design that the one oﬂ'er
least difficulties in the nature of construction, ete., should
lowed. For this reason the original Navy gun car demgned and co
structed by the Bureau of Ordnance made use of as much standard
Navy material as possible and followed to the fullest ex dard
Navy practice that was sure to work. m

The difficulties in connection with taking care of the

f a number of standard Navy
rocess, thus saving the time

the naval railway batteries werveul operation

France and their great value was known, t! regu of Ordnance
apahl€ of mounting a

all elevations up
This type for some

tion which necessi-
at this change will be

-caliber gun and permitting it
imum of 43° directly from the

y designers acting on
orders received from the Chief o eau of Ordnance, com-
menced work on the design of sue

The problem of railway cleara

mount through the French t

though not impossible, task. &

18, of getting the gun and
made the design a difficult,
come within the limits of

{
x,
’6
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14-INCH RAILWAY MOUNT, MARK (I, AT MAXIMUM ELEVATION.‘N&
REQUIRED FOR THIS MOUNT

14-INCH RAILWAY MOUNT, MARK uw

14-INCH RAILWAY MOUNT, I, GUN HOUSED TO GIVE SUFFICIENT
HEADROOM sWHE NG THROUGH TUNNELS
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these clearances, and yet permit the gun to fire at angles of elevation
up to 43° directly from the rails, it was necessary to transport the
gun in a lowered position between the gun girder and then raise it
by some means into firing position, so that the breech of the gun
would not interfere with the rails on firing. It was impossible with
this gun merely to dig a pit between the rails because the breech
end of the gun has a greater diameter, by over a foot, than the
standard track gauge.

A number of proposed means for elevating the gun into firing
position had been investigated and considered, among them the id
of raising the gun with its mount up in the gun girder by mean:
of screw jacks, another the idea of firing the gun into positio t
is, of utilizing a portion of the recoil energy of the gun to r
the entire gun. All of these, and several others, were found im

ticable, and it was finally decided that the only sure way o
the conditions imposed was to build the gun and its supporti
recoil mechanism into a single unit, raising this unit from Qing

position into firing position by means of hydraulic cylinders;
As soon as the general designs for the gun cars had been worked

out and nothing but the preparation of detailed drawin mained,
the contract for the construction of an initial order o this
new type of gun car was awarded to the Baldwin Loco e Works
on a basi cost-plus-fixed-profit. :

At tk g work was under way, the drafti orces of
the B Inance and the Naval Gun Factorgwere very much
overloal work. It was, therefore, arranged he draft-
ing;

jon of the detailed plans for this @ew guRl car, acting
direct supervision of designers gent f
take charge of the work. x
thusiasm due to the records made b§'t dwin Locomo-
in the construction of the origi alrailway batteries
was stily with the drafting-room force of pany, and work
the designs of this new gun car ushed with a vim.
experienced Navy designers, in those supervising
Naval Gun Factory to
k out the purely ordnance featur he design, while the Bald-
Locomotive Works designers d On the railroad and car
features. The combination of wor e results achieved far
i rapidity not dreamed of the

o of the Baldwin Locomotive Wor, “ d undertake

e Bureau of

designs took shape. The work
ings for material required to
and special material were ed t. Thus all drawings for

plates, which had to be rail plate mills, and for steel cast-
ings, patterns for which,ha manufactured before the castings

9
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themselves could be made, were ready for issue within a week,
and, before any of the minor details had been touched, orders for the
larger items of material and those requiring the longest time for
manufacture had been placed. Following this, work was continued
on the smaller items and material orders placed for these as well.

By the end of October, work was underway and, at various manu-
facturing plants here and there throughout the country, it was going \

forward every minute of the 24 hours in the day. It was expected,
on November 1, that the first of these gun cars would be ready

for proof and shipment abroad by tie 1st of January, 1919, and that
the other four would follow within a few weeks thereafter, so that

by the 1st of March, 1919, a battery of five of these weapons would be
in action on the western front.
" The signing of the armistice, of course, cut short the urgent

cessity for this material. Such progress had been made, }Wwe\
that it was decided to proceed with the construction of two of&

gun mounts, canceling the order for three of the five originall§ con-
tracted for, and work on these two was slowed up as much c-

ticable. ' .
The first of these gun cars was completed on July 17, 1919, and
a few days later was transported by rail to the Naval G ctory,
Washington, D. C., thence by barge to the Naval Pro nd
at Dahlgren At Dahlgren, on the morning of August, 541919,

Army and Navy officials and promi

avy gun car has a wheel base of abéut,83 feet, and as the
nd of the car
It weighs the
enofmous, total of 610,000 pounds, or 305 t: s supported on

40/wh
THE FUTURE USE OF OUR ILWAY GUNS.

e Navy for service

11 of the railway guns construc
i ited States, and they

rance during the war are now
e been delivered to the War Depa
They form a most valuable gu
equal in size to any gun now aflo
Navy (but few in foreign na
caliber) and, by reason of their,
the guns of any warship ingexis

t defense, for they are
warship in the American

~
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The designers of the bureau have worked out a plan whereby
simple emplacements can be manufactured for these guns and set
up in the field. The guns can then be placed upon them, jacked
in place, and become the equal of & gun on a fixed land emplace-
ment. These field foundations on emplacements are so designed
that an all-round angle of fire can be obtained, that is, the mount
can be traversed by hand through the entire circle of 360°.

If desired, several emplacements or turntables for these guns ma
be prepared at strategical points and, when it is desired to use the

9

gun at any one of them, a locomotive can be coupled to the gun
and the entire gun and its mount quickly moved to the desired po

One of these railway mounts, therefore, becomes the equal of
fixed guns for coast defense.

The improved type of railway mount, or the “railway g
Mk. IL,” which fires at a maximum range directly fromgthe rs
does not, of course, need a turntable arrangement, or any ot. -
aration other than the installation of a curved track. This ma
this gun, as well as the original type of naval railway gun; ex-
tremely valuable coast-defense weapon. It is only necessary to pro-
vide a curved track to permit the gun to fire in any direction.

Any of these railway mounts can be moved from o to the
other on \ery short notice. On almost instant deman loc otive
ed to them, ammunition cars and all ma eeded
upled on behind, and the entire o start for
st within a few hours. They make the trans-
at a speed of 25 to 30 miles an h d arrive at

Aation within a week’s time. O
!

N

<

3

3
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CHAPTER XIV.

TRACTOR BATTERIES. @

A great need of our Army in France during the year 1918 was for
artillery. The cry of our forces in France was always for guns,
guns, and still more guns. Although the British and French fac-
tories were doing their utmost to supply the American A in
‘France with-ordnance material during the period required for

plants in this country to get into production and quantity manu
ture, there was still a dire need for ordnance. In particulargthe

was for heavy and high-powered mobile ordnance, such as a N
caliber field piece with a range of 20,000 yards or so; that is,\a fiel
piece that could travel over any country over which the d
artillery tractor could go, and could be transported from place
place without disassembling.

All large field guns in use by the British, French, lian
armies as well as many smaller and less powerful guns a owitzers
were only; imobile—that is, they were so constructed thatumforder

em the entire gun and mount had to apart,
os loaded|on separate trucks and transp as separate

units, king itinmecessary for them to be reassem efore firv
coul gommenced. Several hours of hard g¥o¥Fky of intensive
prep nd reassembly, were necessary, the @ ofore a gun

1d be made ready to fire after arrivinggat the firing

e was no such thing as a reallyWowared, large-
eld piece that could be transporte the“front at a mo-

ce and would arrive there readyfto ence fire on the

t by chance, in the spring of 1 ber of 7-inch 45-

ibef’ naval guns became available fot se: . These guns had

been removed from battleships of the icut class. These bat-
0

hips, when built, were provided wi ary battery of 7-inch
aliber guns mounted between hese 7-inch guns gave
oxcellent service and were a good selegtion’ for the work that was
expected of them until the war br ut and ships of this class were
assigned to convoy service. In this se a light, quick, and hard-
hitting gun was needed. Furt ships were required to be as
nearly torpedo proof as they ¢ ly be made, for no one knew
when a torpedo or mine might untered. Experiences of tor-

\ 203
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pedoed war vessels clearly demonstrated the danger of having wide
gun-port openings near the water line, and ships of the Connecticut
class were at fault in this respect, in that the mounting of these
heavy 7-inch guns between decks left wide openings in the sides of
these vessels, so much so that should a heavy list lower one side of the

pected. In view of these facts, the department decided to remove

ship an inrush of water sufficient to capsize the ship might be ex- ‘

the 7-inch guns from between decks on these battleships, perma
nently sealing the gun ports, and mounting smaller guns one deck

higher.

These 7-inch guns were too heavy for installation on armed m
chantmen. But no guns in time of stress should be unused. JThe
fore the chief of bureau, having in mind the need for a really mobile
field mount in France and knowing that the 7-inch guns were %
able for this service, ordered the Naval Gun Factory, early"n \ h

1918, to prepare designs for mounting and placing in actlo
western front a battery of these 7-inch guns.

The 7-inch guns removed may be described about as fol%e
gun, with breech mechanism, weighs 28,700 pounds, or about 1 2
It is 45 calibers, 315 inches, or about 26 feet long, and gives a 153-

pound shell a muzzle velocity of 2,700 feet per second. range of
14,000 yards the shell has a remaining velocity of 1,2 t per sec-
ond and_can penetrate several feet of concrete or eart . The

bursting charge of 24 pounds of ts maxi-
elevation of 40° is in the peighBorhood%f 24,000

rly 30,000
was not far

ip the mount for the gun wei

that the total weight of the gun an %
When the gun recoiled r :
e

ressure exerted was about 19 nds. A hydraulic
2 eg, and the gun

up the recoil through a distance

to allow a maximum elevatioll’ o gun of 15°, which
ed a range of about 14,000 yards

Early application for a number of t runs was made by the
ited States Army, and those req re delivered. The guns,
us turned over, were mounted he// Army on railway cars.

tunnel roofs. when in transi were not put in operation

pecial cars were used for this_pu y built with a drop-frame
bed, so that the entire 7-inch its mount, exactly as it was
used on board ship, could be d on it and yet clear the French
abroad. S
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relation of management and employer to labor, and collected, tabu-
lated and filed for reference the general conditions surrounding
industrial plants. By means of this organization, the bureau was
able to keep in touch with all conditions at its industrial plants, and
at privaté plants doing work for it, and was often able to forecast

by careful remedying of conditions or the adjustment of differen

unrest or, when discovering the same, prevent its growth or sprﬂ ‘m

between employer and employee.
The bureau’s representatives in no way acted as conciliators

mediators, but rather as means of communication by which an 4ff
partial review of the situations arising might be laid before @

employer and employee, and thus cause to be remedied

AVOTrs

cause or increase the spread of labor unrest. Iz is a nogw / )
that at no industrial plant, where Navy ordnance material being
manufactured, did any strike or walkout last more ¢t 48 y
and in many cases walkouts were prevented, or the WM to
work almost immediately after walkouts, by the bureaw’s re ta-
tives after a thorough investigation of conditions, and mutual under-
standing was established between the contending pa#ties.

., Lieut.

C. Mastick, R. F., Lieut. H. G. Dohrman§ Rl
J. I rook, R. F., Lieut. G. H. Johnso ., and Lieut.
E. R. F., operating directly under 1 inspector
an ing with the office of the Assi retary of the
v ddition to these, there were other ai ed officers in

service actively engaged in keeping

p . F., was detailed
aison officer between the office of the Secretamy of the Navy, the
partment, and the office of the pector of ordnance,
d by this means was able to coope
Departments in connection with all i situations. By such
ation, it was possible to maintain ction of war material

employee and, what is more important;¥furnish an unprejudiced
means for communication and ion between the departments,
organized labor, unorganized lab

The labor section was only
armistice, but from the ex
period of existence, it is beli
ence would have been muoh{mo
of the effectiveness ofihi

o~

‘ mployers of labor.

ndeér way upon the signing of the
Its obtained during its short
that in a few more months its influ-
ly felt. As specific instances
ization, there is mentioned the ad-




NAVY ORDNANCE ACTIVITIES, WORLD WAR. 243

justment of difficulties at the works of the Mead-Morrison Manufac-
turing Co., Boston, Mass., whereby a general walkout was prevented,
so that production of gun mounts, so necessary for the manning of
the main and auxiliary vessels of the Navy, was not delayed; a
general strike at the works of the E. W. Bliss Co., New York City,
which lasted but a few hours, was immediately adjusted and the men
returned to work so that the production of torpedoes and torpedo
material was continued at the full capacity of these works. Labor
difficulties at Hagerstown were adjusted, as well as in smaller towns
in the surrounding country ; the control of labor unrest in the Pitts-
burgh district, and especially the handling of the Pittsburgh railway
labor situation in the fall of 1918 was most important; the mainte
nance of production in the Chicago district; the adjustment of dif
culties at Waterbury and at Danbury, Conn., and the handling of
labor situation at Bridgeport, Conn., were all of far-reaching gesults
There was much excellent work done by this section’s representa

i*

{
x,
S

in the New Jersey district, in preventing several threatened galk-

outs and in clarifying situations which would otherwise ha
sulted in the slowing up or possible stoppage of production; the
adjustment of difficulties at the Defiance Manufacturing Co., Phila-
delphia, Pa., at the York Manufacturing Co., York, Pa. other
minor threatened labor disturbances and unrest in the ediate
vicinity of Bhiladelphia are worthy of mention as havi ac-
complishe@ most Sliccessfully by this bureau.

Perhaps the actioh of this section most worthy of tion the
difficulties incident to the construétion of the

PHis"bureau’s industrial plants for them@nufacture of
ian Head. This being a plant situa @ om indus-
at considerable distance from any“ityOr even vil-

, conditions were most unfavo or the employ-
abor or for maintaining the content 0 r after em-
h friction soon developed betw. ntractors and
and the services of the la on were often

to maintain construction at its rate of progress.
experience gained in adjusting @ at this place, the
8

f Ordnance recommended a poli e Navy Department,

ows:
(1) Eight hours to constitute g
(2) Time and a half to be paid

(3) Double time to be paid
(4) Forty-eight hours to constitu
(5) No overtime to be p

worked more than 40 hou

overtime was QLK

week’s work.
ny employee who had not
uring the week for which

b 9
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The Navy Department approved this policy and promulgated it
as the Navy Department’s policy, and it was immediately instituted
in all of the Bureau of Ordnance industrial plants and at the plants
of firms doing work for the bureau. The bureau takes pride in the
fact that this policy, determined upon from its experience, became
the policy of the War Labor Board, and was promulgated by that
board as such at a later date. N

The effectiveness of the bureau’s policy in keeping informed
all labor conditions and keeping in touch with the mental aspect
labor, was manifested in continued prqduction of ordnance ma.te
-provided by this bureau at the highest rate of speed.
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CHAPTER XVIL

NAVAL ORDNANCE STATIONS. . ‘

The Bureau of Ordnance exists as an administrative unit of N
the Navy Department. Its duties, as has been outlined earher,
are to supply ordnance equipment to the fleet. It might well pur-
chase guns, ammunition, and other materials by contract and
these direct to the vessels to which assigned, provided only t
ordnance materials were as standardized and as common as fu
ture and chinaware.
But naval ordnance equipment is of a class to itself. Its m
facture can in large degree be carried out by private cont
but only under rigid specification and inspections. The
and test of all material, however, and, in fact, even the manufac-
ture of certain items, must be carried out under more direct control
of the bureau than that of inspectors at a private pla va.l
officers and naval crews must use this material aboar he

responsibilityfor its satisfactory action or its failure li

nt causing great loss of llfe, an ncy of
inflict “severe
my, may result from failure of ev smallest

atarialg) issued to

ureau therefore maintains under direction
naval ordnance stations ashore, anded by sea-
aval officers of ordnance experien nd rated under

of thess shore stations falls one‘@¥more of the duties
anufgcture, assembly, overhaul, and ordnance equipment.
tions comprise the gun factoryy pro grounds, powder

torpedo stations, mine depots, r plant, ammunition
depots, and the several commercial pl. ordthe manufacture of
ordnance gear taken over and o e burean during the

he work of the ammunition de
ing ammuniton for issue to the
has been described in the chap
operation of the several plants
chapters descriptive of the mate

o~

bling and overhaul-
armed mercantile fleet
ammunition. Similarly, the
has been noted under the
ich those plants turned out.
245 ’
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The Naval Gun Factory at Washington, D. C., was early estab-
lished to supply the naval service with guns. By many expansions
this plant has kept abreast of the peace-time needs of the Navy. In
war, naturally a vast amount of guns was procured from outside
firms, but that these firms were able to perform the work is due
largely to the information and cooperation furnished them by the
gun factory. N

Al]l ordnance material must necessarily be tested, and the o
test for a gun, a projectile, or a powder, which is really worth W'K
is actually to fire it. Every gun the Navy uses is first fired to
its strength; a sample of every powder index and of every lot
projectiles is fired to insure proper action. For 30 years
bureau has maintained a testing or proving ground at India :
Md. During the war, an additional proving ground at Dahlgre
Va., was developed in order to obtain the long range requi %
testing modern, high-powered guns.

Like its guns, the Navy manufactures in large pa
powder. This is done at the Naval Powder Factory, an adjunct of
the proving ground at Indian Head.

Perhaps the most complicated and delicate weapon of naval ord-
nance is the torpedo. The bureau maintains the Navalgierpedo Sta-
tion, Newport, for the manufacture, test, and overha :

he war, compargtively little was Q mining in the
United\States Navy, and such ordnance® gl%¥ork as was con-
rewith was carried on by manufac& the Navy Yard,

and by assembly and issue at t. naval ammunition

pots. With the enormous advance i during the war,
owever, the bureau, although manufacturipg its' mines by out-
sidefcontract, provided a large mine /depotyat Yorktown, Va., and
aller one at New London, Conn

Wa'Va. As the war progressed,
ould be needed but that guns

were a constant necessity. y, provision was made for
the manufacture of gun forgin the armor plant, and in view
of this additional characte ork, it is now known as the Naval

Ordnance Plant, rather’h%\he or Plant.

been commenced at South Charlesto
it became apparent that little
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During the war, practically all the ordnance shore stations were
actually enlarged both in land and in buildings. Additional and
extensive building operations became necessary, and an officer was
detailed to act in a liaison capacity between the Bureau of Ordnance
and the Bureau of Yards and Docks in regard to public. works and
ordnance.

The volume of work increased so rapidly that on July 1, 1918, a
Buildings and Grounds Section was formed to have cognizance over
the layout, development, arrangement, and construction of all build-
ings and grounds at ammunition and storage depots; manufacturing,
assembling, loading, and industrial plants; housing; railroad con-
nections and equipment ; roads, wharves, slips, piers, and water, light,
sewerage, and communication systems under the cognizance and
trol of the bureau. Lieut. Commander W. W, Little, R. F., w
charge of the section, which later expanded to a personnel of,12.

Consideration of follow-up and financial questions, in consul*
en

with sections concerned, of all matters relating to plant requi
at naval ordnance stations, ammunition depots, magazinu%
.loading and storage depots, torpedo stations, gun factory, and pro

ing ground, required the examination of all plans and proposals
submitted by the Bureau of Yards and Docks in connectj ith the

layout and construction of all buildings, grounds, and ic ptili-
ties of thosesstations and of other ordnance industrial pl

ound at Dahlgren, Va., the Navyl miné
orpedo assembly plant at Alexandiia, Va., and
g for ordnance material at Bellev

nd taken for all improvements a 0 approxi-
cres, of which about 14,174 @ereswere for the mine
ktown, Va., and the proving gr at Indian Head,
ahlgren, Va. Storage facilities atall de and stations

sed by approximately 2,000,000{sq feet of covered
ared’ over, prewar conditions.
etailed notes follow of the operati naval ordnance
ations during the war.

THE NAVAL GUN FAC

o the Naval Gun Factory belo
est, and at the same time the
plant under the Bureau of Ordn
century in Washington, D. C,, it he main source of supply
of guns and their appurtenan e Naval Service. From the
days of the old muzzle-loading smoothbores—the 18, 30, and 60

pounders of the frigates and ghi he line—to the advent of the
first rifled Dahlgrens in,Ci imes; then on to the present

istinction of being the
ortant, manufacturing
ablished early in the last

S
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day, with its great floating batteries of 14-inch rifles capable of sink-
ing an enemy at a range of 20,000 yards, the Naval Gun Factory has
been fully abreast of every advance in gun construction and has kept
our Navy equipped with ordnance unexcelled by any afloat.

At the beginning of the war, the gun factory was supplying the

to time added to the regular Navy, and also replacements for the

greater part of the guns needed for such vessels as wers from t'un“ ‘m

guns worn out in service. The guns were received as rough for
cylinders of various diameters, from which the finished gun, of con-

centric elements shrunk together, was machined, assembled, and coff
pleted. In addition, a great deal of ordnance material of other k Q

was fabricated there, such as gun mounts of all kinds, sigh
sight equipment, spare parts and accessories for guns and
turret ammunition hoists, cartridge cases and fuses, torpedge

torpedo tubes. ) rs

Special mention should also be made of the drafting r the
Naval Gun Factory. Unlike the ordinary drafting 1'oom0%'y
manufacturing plant maintains in connection with its this

particular one was established with the primary object of being the
main design section of the Bureau of Ordnance. It comprised a
number of highly skilled ordnance engineers and

ers, whose
ability and experience enabled the bureau to accom suceessfully
some ofgits biggest tasks during the war.
A eak of war the gun factory, alre king to full
e of its shops, was pressed to the'‘maximum in all its
activi oughout the entire war period wo continued at
astiand a great amount of most valuableg@fdnance material for
t was produced. In addition, the ex @ of the gun fac-
to rried out with greatest expeditionfandgbefore the armi-
j mber of important new branches in operation.
he most important work and improyemen the gun factory
ma summarized as follows:
(@) More than 300 guns were man ured, many more were

bt

parfially manufactured, and others w,
s varied in size from the 16-inchl 50-¢
t gun and the 1-pounder. Nearl
contractors were star-gauged, exami
service.

(5) Breech mechanisms were
at the gun factory as noted
mechanisms were made and
repaired, and spare parts
service.

(¢) Some 500 gun mgun

were manufactured. va

ined and rebuilt. These
er to the small 3-inch
guns furnished by outside
d put in condition for

factured for all the guns made
rge number of spare breech
rs were overhauled, modified,
ctured to supply the needs of the

anging from 16-inch to 1-pounder,
ounts as manufactured by outside
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mand in the battle fleet at sea. The assistant superintendent, Capt.
A. L. Willard, succeeded to the superintendency and carried the
gun factory along to April 80, 1919, when the present superintendent,
Rear Admiral A. W, Grant, U. S. Navy, assumed charge. Capt
M. E. Trench was assistant superintendent from October, 1917, to
September 12, 1918, when he assumed command of the torpedo sta-

tion at Newport, being relieved by Capt. D. E. Theleen. In Sep&
ber, 1917, Commander W. W. Smyth was relieved by Comma

Harvey Delano in charge of the design and drafting work for the

Navy’s ordnance matériel.

Without the gun factory the bureau would not have been
to arm the vessels of the merchant marine. The demand p
mounts, accessories, and spare parts for ordnance material e
all expectation, and it was only by the experience and
of the gun factory that such material was manufactuged;
tion, the guidance by the gun factory of the manufactu ants

of the country newly undertaking naval ordnance wor% the

salvation of those plants in the early and accurate p ion of

their work. Trained supervisory force was obtainable from no"other
source.

NAVAL PROVING GROUNDS.
A.—INDIAN HEAD, MD.

of Ordnance has long maintain ving ground

ad, Md., on the shore of the Pofomac River, some 22
below/Washington. At that proving groun s tested every
for the Navy, as well as speci les of every lot

r, shell, fuses, and cartridge ca ddition, armeor-

ing shell and armor are tested by fir one against the

e increase of proof work from pre basi the rush of war-
tim ts is shown by the comparative fi of the period imme-
diately preceding the war and that subSequent to the inception of
war contracts. The following tabl hese comparisons:

Flscal yoar. o
191617 | 101718 | 1918-19

Guns;
Major caliber 48 3 4“4
Intermediate ) 851 3,00
Minor calfber 150 25 P34
) 1,119 8,451
Bmokeless powder. 837,709 558,188 831, 33
212 203 52
PMEDS. .....ceeeeeereranacnaonaene s 1,500 1,789 1,970

e -
Cartridgocases... .....ccunnno-. lots.. £ Y O, . 1,71
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RANGING BATTERY IN THE VALLEY AT PROVING GROUND, INDIAN HEADYSHOW-
ING GUNS OF LARGE CALIBER, OBSERVATION PLATFORMS, AND, AT THE RIGHT,
A GANTRY USED FOR TRANSPORTING GUNS.

== =

. ' - q ) . N .
SMALL-CALIBER GUNS IN THE{WEST TERY AT PROVING GROUND, INDIAN
EAD, MD.
250-2




NAVY ORDNANCE ACTIVITIES, WORLD WAR, 261

The obstacles to the accomplishment of such increases in the tests
were not alone those of pure quantity of material to be tested. Space
was the prime and most serious difficulty.

It is not possible to move a proving ground within a short limit
of time. The great amdunt of structural work that goes with gun
mounting, and plate or projectile testing, entails a long period of
preliminary construction. It was deemed impossible, therefore, at
the beginning of the war to entertain any idea of immediate transfer
of proof activities to another site. The proving ground itseif—that
is, the area on which ordnance material may be tested, is in the
shape of an isosceles triangle, roughly 800 by 400 feet. This is
termed the “ valley.” Topographical advantages of high surrou
ing land, well wooded, made it possible to carry out a portion of th
desired tests, but even these endangered surrounding buildings a
inhabitants. But these very advantages of the ground made gin
expansion practically impossible.

O

The problem then was to increase the battery dimensions wi{t\

permitting firing beyond the limits of the valley proper. This

done in two ways: First, the number of batteries was increased to
four, firing in two general directions, up and down the river, and
overlapping one another. By their relative situation these ies
were named the North, South, East, and West batteries
shelters had e, built, new and extraordinarily stringent rulessh
to be put in force,'@nd an intricate system of transpo to

be devisge a few weeks after the declaratio war, prac-
tically an ew lot of batteries was in commi d the
provin 7as handling as many barges, loa. guns, as

themselves previous to the war.

provide storage space for the great of ma-
or test, new magazines had to be nd new plat-
ells, new areas cleared for parking X ew housing
material of every sort. The gfea of this con-
rk was done by the valley for self’ by snatching

tween the various performan ine proof.
ound that many items of equipment that“were satisfactory
seace time could not carry the strain o . An example
. o o

war, a few plate

1 tests a month permitted easy re @ 8] of butt forms. When
c ame necessary to

and attacks over a long
period without serious repair other than sifple blocks and wedges.
The proving ground succeeded in pfodugi

As continual proof work in the da&yti
for transfer of guns, projectiles, e other materials it was neces-
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sary to work in shifts. In this way the actual proving-ground work
rarely ceased entirely throughout the 24 hours. Officer personnel
attached to the station at the beginning of the war was in no way
adequate to the situation. To fill vacancies and create leaders for
each branch of proof work a number of Reserve officers of the tech-

nical class were broken in by a short course of specialized instruction.
Thereafter, the bulk of proof work was done by either reserve (ZN

temporary officers under the direction of a handful of regular offic

The advent of the war developed such an increase in experimeI;t;N
ordnance that on June 30, 1917, this work was placed under g
officer under whom various assistants were appointed from ti
time as the work demanded more personnel. Owing to theyi
in routine proof work, the actual conduct of experiments wasg
times difficult because of lack of adequate facilities.

The work done on experimental ordnance during the wa
such a wide field that the subjects can be mentioned only

eral way. The following subjects were investigated, som ly

and others along some particular line:
Guns: Machine, howitzers, aero, twin mounts, Davxs.
Shell : Asphyxiating, high capacity, 16-inch A. P., line carry-
ing, nonricochet, smoke; test on premature hlirsting of.
Explosives: Tetryl, TNT, mines, guncotton, va & shell fillers,
explosive D.

of various

s, erosion, tracers,
or, detonation

of service material under certain itions.
uring the war the proving ground gwas anded by Capt.

H. Lackey, U. S. N., assisted by er C. W. Mauldin,
N., as second in command; Lieut. der C. L. Lothrop,
U. 8¢ N., as proof officer, and Lieut. A.G.Kirk, U. S. N,
xperimental officer.
B.—DAHLGR
For some years prior to the w e bureau had realized that the
naval proving ground at Indian inadequate to care for the

increasing proving work, first
because the straightaway water r
for the testing of modern
ever, to secure another pro
that the bureau was ﬂ)le

Machodoc Creek, Va., a%

u area was limited, and second
down the river was too short
Appropriations were lacking, how-
d, and it was not until the war
hase some 1,366 acres of land at
1 97 acres was acquired by the




THE “VALLEY” AT INDIAN HEAD, SHOWING UPPER END OF NORT
] IN THE FOREGROUND AND ARMOR AND SHELL TESTING BUTTS IN
GROUND O HE RIGHT.

|

!
MEDIUM CALIBER BATTERY, LOWER RROV! ROUND, DAHLGREN, VA,
232-1
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purchase of Blackistone Island, and to begin thereon the construction

of a great and complete proving ground. A complete battery of guns

of all sizes, firing down a clear water range of nearly 90,000 yards,

was planned, in addition to extensive armor butts and fuse batteries,
. and the necessary quarters and administration buildings.

This proving ground was assigned under the command of Capt.
Lackey, and directly under the charge of Lieut. Commander S. A.
Clement, U. S. N. N

Construction was started on May 28, 1918, and before the end of
the war a fuse battery had been set up and the pressure of work at
Indian Head in that line had been materially relieved. Since the war
the construction of the station has continued, and when comple

this proving ground will enable the bureau really to progress in all
ordnance lines.
POWDER FACTORY. L

With the adoption of smokeless powder for our Navy in 1899 %re\

arose the question of facilities for its manufacture. The Du

Co., at Carney’s Point, Haskell, and Parlin, N. J., were the main
manufacturers, there being also a very small Navy experimental
plant at Newport, R. I. The Navy Department establish

powder factory at Indian Head, adjoining the naval provin und,

i i bject of decreasing the cost of powder
bettering its quality. This fac in-
0/time until at the outbreak of the\war it was
00 pounds of powder per day.
keep the Navy supplied with target fracétice ammu-
about one-half of the powder req OF service
avy, the remainder being bough{ by contraets.
ous expansion of powder neeNg the war,
laced outside contracts and also ert greatly to
acity of Indian Head.
sion plan adopted provided for pacity of 60,000
pet/ day of air-dried powder, wit inctease to 80,000
00,000 pounds when the additional amott was dried by
watel process. E. I. du Pont de Ne Co. planned and

ed the required sulphuric and nitric aeid plants, accomplishing
work in ample time despite unus Ities. The factory
d
e

po

s fortunate in all its other projec the expansion plan,
Ehey were still uncompleted at th ostilities.

In addition to its normal functionsj the der factory was called
on to furnish additional technical or inspection duty in con-
nection with purchase of explosiv e laboratory was practi-
cally a training school for these The laboratory was also

called upon to make final j pN all outside purchases of
151517—20——17
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explosives, involving an increase of 400 per cent in powder work an(
600 per cent in explosive work.

A quantity of nitrate of soda ordered for the station was diverted
to allied countries and, as the war went on and it became more and
more difficult to secure nitrate from Chile, it became extremely de-
sirable to build a nitrogen fixation plant to meet the needs of the
Navy. Indian Head was chosen as the site for the plant to supp

this station, and work on this plant had just started when the
stice was signed and the contract was canceled.

. During the war, as for many years before, the powder fs
was superintended by Powder Expert G. W. Patterson, acting %
the inspector of ordnance in charge of the proving groun

NAVAL TORPEDO STATIONS,
A—NEWPORT, R. I

The naval torpedo station at Newport, R. 1., was the
ment of this character built in the United States. It
the Navy’s primary station for torpedo design, develop
perimental work. At it all torpedoes are proved and tor
assembled before issue. In addition to torpedo work, mine, primer,
and fuse experimental work and manufacture reied on. A
large torpedo factory is operated in conjuncti ithy the other
faciliti The torpedo schools, for training of flicers and

ted at and operated by the torp , Newport.
The war/threw an extraordinary increa urden upon the tor
: ion, principally as regards the a. and issue of
ollowing summary of activities for @ years 1917, 1918,
1919 is given as representative ofythe imerease in activities and
ce of this station during and i iately after the war:
- Fiscal year.

1917 1918 bl ]

27 48 0
186 512 1,18
562 388 13
330 3] S8
1,676 | 32,130 "

In addition to the above, m
arators, and mines; loading
manufacture of primers,
carried on.

Experimental work o ighly valuable and confidential nature
was done. It was ﬂe\ e design for the American depth

re of torpedo air plant, sep-
heads, mines, and depth charges;
, spare parts, and mechanisms was
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charge was made and the test of these depth charges carried out.
Earlier tests in the development of the Mk, VI mine, as used in the
Northern Barrage, were made. A number of other experiments with
torpedoes, mines, and depth charges were carried out, and this
station may be considered the primary testing station for wnderwater
weapons, as opposed to the naval proving grounds where ballistic
weapons are tested.

A large amount of loading of mines, depth charges, and bombs
with high explosives was carried on at the station. Despite the
fears of the authorities of the city of Newport, no untoward incident
occurred throughout the war in connection with the concentration
of high explosives for this loading and the loading itself.

Capt. J. K. Robison was relieved, in order that he might go to
sea, on March 26, 1917, by Capt. E. L. Beach, who, also leaving fo
sea duty, was relieved on September 12, 1918, by Capt. M. E. Trench.

vances in the torpedo have been more marked than during any
period in the Navy’s history.

O

The station has progressed steadily under these officers, and the a
o&

B—PACIFIC COAST STATION, KEYPORT, WASH.

This station was equipped only to store and overhaul t,

1
based on the Pacific coast, and in(€o ce
minor routine work was carri n at this

TORPEDO ASSEMBLY PLANT, Au:xAmm
in the chapter on torpedoés, the® appre-

e war that the existing torpedoN'i}es in this
not capable, even with all possible@xpansion, of meet-

need for torpedoes. Accordin ugust, 1918,

of a site in Alexandria, Va., and t ruction of a

bly plant thereon, at a total $2,760,000, was

and soon begun under the direction of Capt. W. S. Miller,
States Navy

ssemble and test tor-

Although the armistice was signed the plant.was completed,
construction has been continued and
gether with other torpedo-manu
will meet all future needs of the Navy for torpedoes which can at

present be visualized. !/ \
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MINE DEPOTS.

A.—NEW LONDON, CONN.

Shortly after the outbreak of the war the bureau commenced con-
struction, on a site adjacent to the submarine base at New London
Conn., of a small mine depot for the storage of some 3,000 mines,
which existing war plans called for the concentration in that vicini
Chief Gunner Frank C. Messenger, United States Navy, was pl
in charge, and construction carried on until eleven storage buil
were completed and filled with depth charges and mines,

By that time, however, the notable advance in mining descri

ri
the chapter on the Northern Barrage had taken place, and
was felt by the bureau for a far greater mine depot.

B.—YORKTOWN, VA. \
The establishment on the Atlantic coast of a mine de&which

- practically all mining activities would be concentrated, was decided
upon by the Bureau of Ordnance in the spring of 1918. There was

no plant then existing in the United States where mi eing manu-
factured could be stored, assembled, loaded, tes dYissued to
the seryice in quantities sufficient to meet any of war.

v of possible sites had been made, of land about
re, in the vicinity of Yorktown, Va..Swas selected
918, as the best location. The con: tions which led
ion included the following:
Yorktown is centrally situated wit @ to the Atlantic
e United States. S
Yorktown is very accessible for n essels of any size or
L, being as convenient to the Ches n&pes as is the nmavy
Norfolk; and, while accessible, most readily pro-
tected from enemy attacks of whateve ion.
} Yorktown is conveniently 1 d r the Norfolk Navy
rd, the naval operating base at/ Ha n Roads, and the fuel
ses of the fifth naval district.

(2) Yorktown is located in g
ry to the establishment of a

therefore the large area of land g PSS
mine and high-explosive depotice @ be obtained at a reasonable
xplosives could be stored and

cost, and great quantities of hig
ife and property.

handled thers without risk
(¢) Excellent transport facilities could be readily developed.
The area selected had a t on the York River of about 3
e main line of the Chesapeake & Ohio |

arsely inhabited district;

[

miles and extended inlan

Railroad. \
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MINE STORAGE BUILDINGS UNDER CONSTRUCTION AT NAVAL MINE DEF&

YORKTOWN, VA,

NES STORED IN THE OPEN AT NAVAL T. YORKTOWN, VA,
AWAITING COMPLETION O RE USES.
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MINES RECEIVED AT NAVAL MINE DEPOT, YORKTOWN, V
WAITING COMPLETION OF STORAGE BUILDINGS. t
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TEMPORARY RAILR PIER AT NAVAL MINE DEPOT, YORK-
TOWN, VA, WR R AND SHIPMENT OF MINES.
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The title to the land for the mine depot, 11,433 acres, comprising
a part of each of the counties of York, James City, and Warwick,
was taken by presidential proclamation ‘dated August 7, 1918,
While it was not possible to draw up definite plans for the establish-
ment of the depot until after the title to the land had been secured,
some work had been accomplished in that direction, and construction
began in September, 1918.

Although this depot was not completed during the war to such a
degree as to be of any value, yet its necessity was so apparent that

construction in full is being continued, and a description of this
depot, built as a result of the bureau’s activities in the war, may

well be of interest. Commander S. P. Fullinwider, then of the Mi:
Section of the bureau, originated the project of such a depot, as-
sisted in the selection of the site, and in June, 1919, was at his r
quest transferred from the bureau to command of the depot, 131iev
ing Capt. E. T. Fitzgerald, R. F., who had commanded up to t

date. .
Construction of the mine depot includes a mine-loading plant&
sisting of several buildings, 10 magazine buildings for the storage o

high explosives, five storage buildings for mine and depth charge

material, a nonmagnetic building, barracks, mess buildi ad-

ministration buildings, a pier, & power plant, a machine sh rail-

road, to connect with the Chesapeake & Ohio Railroad, vehi R
emygwater and fire protection systems.

: ildings of the depot are designed to ain
more than{$0,000 mines and anchors, which, except fo all sup-

azines for high explosives, each caps storing

’ are spaced about one-half mile 4 ) an area
leaving a border of unoccu&e ound about 1

mil sides, including the water fron nstruction,
ilroad, was planned for this safe e; and any

explosion in the depot will not serio damage adjacent

b wing seagoing
railroad track is car-
lanters and other

as designed is 2,000 feet in I
deep draft to come alongside.

may be loaded and unloaded wi lity.
cost of the mine depot will be a ,000,000, and a special
opriation for this amount was made time the depot was

planned.
The personnel at the mine depotseomprises officers and enlisted

men of the Navy and Marine Cogps dditional civilian labor.
All patrol and sentry duty is Ber by marines.

S
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The first carload of material to be stored at the mine depot was
received the latter part of July, 1919. At that time the storage
buildings were nearly completed, although much work remained in
connection with the other facilities.

When the depot is complete, it will have the following activities:

(a) It will store about 80 per cent of all mine and depth charge
material.

(5)In conjunction with the mine force, it will be the “mij
proving ground ” for practical tests and experiments.

(¢) In conjunction with the mine force, it will be a school
instruction of officers and men in mining.

(@) It will be an assembly plant for loading, assembling,
specting, testing, and issuing mines to the mine force read

NAVAL ORDNANCE PLANT, SOUTH CHARLESTON, W.

In order to provide additional facilities for the maguw
armor for naval vessels, the Navy Department recommend

years prior to the war the construction of a naval armo t, and
Congress authorized such construction and made initial appropria-
tions therefor. The Secretary of the Navy appointed a committee

to select the site for such a plant; and, after examinati® a number
of suggested sites, it was decided April 24, 1917, tc d the plant
acleston, W. Va. In other words, the selectionle e site of

s made practically coincident wi ntry of the
into the war. The complete prgject consisted of a
rle 1 which guns, armor, and armor-piencing projectiles
0 produced, with an aggregate annu city of approxi-
0,000 tons.
were at once apparent, howeve at due to the

an

the Allies for small vessels ra h* attleships, there
tles

e no immediate expansion in ip building by the

States, consequently no immediaté n r additional armor;

, that all available capacity w gently needed for small
guniforgings.

site containing 210.091 acres at (Sout arleston, W. Va., was

ected for the plant. The Cham Commerce of Charleston,

ea for the sum of $290,-
. The remaining 4.7 acres
was acquired by condemnation p for the sum of $64,047.25,
of which amount the chamber e paid the sum of $19,895.32
and the remaining $44,151.93 was by the Government.




U. S. NAVAL ORDNANCE PLANT, SOUTH C
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