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SECRET.

NOTES BEARING ON THE DESIGN AND CONSTRUC-
TION OF ANTI-SUBMARINE DEFENSES.

Marcn, 1917.

1. These notes are the results of experience gained in the construc-
tion and maintenance of anti-submarine defenses since the commence-
ment of the war.

9. Design.—The best form of defense for a particular harbor, port
estuary, roadstead, open-anchorage, or bay, is governed by the local
circumstances and characteristics.

3. The strength of the tidal stream, the prevailing winds, the ex-
posure to wave action, and the nature of the holding ground require
to be specially considered. ;

4. Site—In view .of the great range and power of the modern
torpedo, the defense should be as far removed as possible from the
anchorage to be protected, observing that the open mesh of sub-
marine net defenses will not deflect or arrest torpedoes fired from
seaward of the boom. .

5. Description of submarine net defense.—The nets are usually made
of 2l-inch circumference special reinforced flexible steel wire, with
a breaking strain of nearly 20 tons and specially lubricated internally
during manufacture to resist the action of sea water. This is im-
portant.

6. The nets are made 12 feet square mesh and in units.

7. A convenient unit of length is 600 feet.

8. A unit 600 feet long and 60 feet deep, made of 23-inch circum-
ference flexible steel wire weighs 3 tons, and can be handled and
transported without difficulty.

9. The meshes are formed by four-way cross connectors.

10. Many designs of cross connectors have been used but in prac-
tice the most satisfactory and economical type is that known as the
Trevor cross connector, patented and made by Messrs. Bullivant &
CO. (I.Jtd)

11. The depth of the defense should be proportionate to the depth
of water, but no nets have been made of a greater depth than 140
feet owing to the difficulties of handling and flotation.

12. In practice, defenses exceeding 60 foet in depth are made in
two tiers, the upper 60-foot net being of 23-inch circumference special
reinforced flexible steel wire, and the lower net of 2-inch flexible
steel wire. :

96689—17——2
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10 NOTES ON ANTI-SUBMARINE DEFENSES.
13. Experiments have demor
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NOTES ON ANTI-SUBMARINE DEFENSES. 11

(@) Comparative invulnerability to damage by collision or gunfire
or the action of water pressure if deeply submerged.

(b) Cheapness. : .

(¢) The raw material is usually readily obtnu;ablc. 1

T ; a formi » obstacle to surface vessels.

(d) They present a formidable obs . _

(¢) They do not leak, and when saturated give a reliable buoyancy.

(f) They can readily be repaired.

27. Their disadvantages are: _ .

(a) Size and weight compared with a steel or iron hollow float.

1o ™ 't_.

(b) Consequent difficulties of transpor g il

(¢) The increased resistance set up w}‘wn moored in a tliew ay .

(d) The increased stresses communicated to tl}e jackstays an

he r ‘ iderable wave motion.

attachments as the result of considera : : :

(¢) Increased wear and tear and consequent more frequent renewal

; ; esult 1)

of component parts as the result of (a fol i

) Tlhe uncertainty of floats made of the same class timber giving
the same buoyancy. gk T b

928. It should be noted that Oregon pine is considered to be the
best timber to employ. ‘ 807

29, The best fml-)m of timber float is a baulk, symmmetrical in shape,
composed of a number of sleepers securely bolted' to%eﬂfwl-. i A

30. The attachment to the jackstay should take the 1011:51 i
or iron bands or rods, arranged to take the stressgs on t 101]1 ﬂform 2} ;
without transmitting them to the float. Unless 50111@ su£c1',1 LI
attachment is employed, the stresses set up tend to teal
float asunder. f 0

31. (2) The advantages of the hollow steel or iron float are:

(@) Maximum flotation with minimum dltsplﬂ(i(.}mel’lt.v

(b) Small resistance set up when moored in a tideway.

(¢) Certainty of flotation. ! ) ey

(d) Minimum stresses communicated to adjacent parts.

32. The disadvantages of this type of float are: i

(@) Vulnerability to destruction by gunfire, explogom, or io]hg;);;.

(b) Liability to leakage, which may result in the loss 0? Sl e
as the result of the buoys sinking and collapsing unde_r Ix ?télt{ne% Oatg:

(¢) Possible difficulty in obtaining the raw material Tor the
in sufficiently large quantities. o i

33. Generally :pcnking, a form of steel barrel, oxyacety lumt\\ elded,
of suitable thickness, is considered to be the best type of float.' A

34. Barrel floats are attached to the jackstays mtl}or by a 51—15-1 b[he
ened eye bung, or by a chain led through a “"d[(!l‘tllgllt [1?1111 \'11;1 'Of
axis of the buoy and arranged so as to bring no strain on the walls
the barrel itself. : - :

35. The trunk may be either vertical or horizontal.
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19 NOTES ON ANTI-SUBMARINE DEFENSES.

36. Rendering winchcs.~—Wlmrover possible, net defenses slmul(i
be held by automatic rendering Winches, so that the defense maj
yield on being struck.

37. The chief object of the w
ance sufficient to bring an
of the jackstay rope in rese
the rope being paid off at ¢

38. With thig object in
proximating to 600 feat ir

39. The ends of the
ing winches on
should be moor.

inches is to offer

a progressive resist-
attacking vesse

I to rest within the limits
Ve on the drumg of the winches without
Peeds dangeroyg to the engine. !

view, defenses are broken up into units ap-
1 length, i, €., the length of the sections. !
jackstay of each section are taken to 1'cncl‘ol’
board trawlers op other suitable vessels, “'hl_(‘h
ed in the line of the boom and he armed, fitted with

searchlights, and manneq by skilleq “Tews thoroughly conversant
with the worklng of the winches, ete, ;

40. The type of winch ip general yge jg
and patented by the Chase (o, of Ohig
automatic steam towing Winch, }

41. Wincheg operated by COmpregge( air are being introduced.

42. Boom defense vessels —Tha chief features 1-(-3(1151'0(! to be pos-
sessed by vessels fonning Integry] units of ¢ defenses (i. e., gate
vessels, hetween Which there ig a e RS8R :
net sections) apo-

g rting
shipg’ Passage, or vessels supporting
(@)

: soned
& variety of that dchl‘g“c‘()
and known as the Chas

Y qualitiag to o

00red hegq a

Nable the
t to Withstanq the

Chi ML )(1
stresses to he withstoc
11(.1 St@‘fn

) ! gt S A
further gir I exposed positions,

T f - supP-

ported on either giq,. STesses sef UP by the net sections sul
(e) C‘omparatively Small i,  of

water line is g Convenjep, 51;;/0 * Vessel Wik o 100 feet
(@) Habitabilig '

eNse vegsals

43. Boom def als need pg
Propelleq Brj

44, The self- tis} ; Hecessarily 1, self-propelled- 1
found to b Very suitgp), a];(} type of North Sea trawler has lr)‘c}ii'-‘!
clasi; of vesse] Carries o CI.(“’V o q}; S been feadily available. T

45. Boom defense vessels oo oo 10,
pelled vessels, gap

y o s g '{1'
erally SOmeyy fD{”f"l Cr)n-’st-ru.ction.—ﬁNon-S('“'Pl
Specially designeq to mea Al
46. M

e o)
y . . : I"3‘11111‘1311101 ts o 1111‘.\-'&1:(-.]_1 ed 'light ‘{H:’:!l ,
ALy Watertig] Compgpt % are noyy being 111t-l-0(111(—(.l s
attack, > are Provided ip view of possiP
47. Net defenses he
N0t permit, of v
the net, secti
resilience ¢
48. The
13 times ¢}

ld by :

1 mom‘wq.’
N 9 buoyg
PShelsl being Moopeg as iy 4
Ons  shoylq 1 )
. ¢ very o

» o ~J Slack]s sidera?
zlm be IMpargaq In thig g o b P o
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1 qll
£ FL . 1111
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sections by
3 net seetions by
Wi it is impracticable to hold t-h(\.I cind:d(){[md Ietohpl

: Vhere it is ac 0y b 2 -

l‘rl).tinur winches on board vessels m(:n;: LA B
rendering w : ; s Net Sections are ¢ ing
i 15 of the ne . ' Rl
line of the boom, the ends ' SRR e
buoys placed approximately 60
MU0 Vs ¢ i

| s 1s also the eylin
i f »f buoy is largely used, as is als

ST . il y i gely i

50. The pegtop forn ' pp e
1 5 1 i'urmlofﬁlmm', which is of less u{mP ('111 the form of a barrel and
e s Ar sring deviee oo

51. Rendering buoy.—A 1011(1(1111:_;10 i S e desﬁn

51. 1 BEN TS orl , b ; Tiee

itted inside mo 'ing s
At bem'llﬁtl!fr the rope being automatically r
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does not provi i . ]
- i i d s holding sec
barrel after being paid o Is.—The moorings [o1 vessizlbl 'lf ]'_‘Cﬁt,zd i

Folv “inags for vessels. The . : S ;

i ?[D?? = t‘;{(lofonse. consist of chain grounc
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56. / g s i spacially smpor 3 SIggEs
i 'y his is specially aton.
f necessary. T } TARO e
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57. Moorings f AN noR g
S 1 the stresse |
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NOTES ON ANTI-SUBMARINE DEFENSLES,

64. Great care i SSAry | i
it e i{;llilzscgt;ie:sm};1nﬁclcnchmg,' or otherwise permanently
S sl._b., shackles with various forms of secur-
otherwise these il ’inc\-'ii-;\lﬁlitsy R et s
the moorings to sink and t]? : .“'01'1(‘1““50 BT
65. Tt should rarely he lng e o ot
weight than 3 tong,
+ 66. Cast-iron anch
with suceess, but m
67. For the mooy
flexible stae] wire g
68. Shipg’

cessary ; A
S8ary to employ anchors of a greater

ors with wroy .
Ao l‘t}IOUght‘-ll‘On bars have heen employed
nos IJaft 1}‘“3’ Laid to avoid fracture
85, 13-Inch and o : : e
re genera] and 2-inch chain cable and 5-inch
generally employed

‘P(ISS(IggS or
" ; gates, —T : 4
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y r h § G o . e
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81. It consists of heavy (5-inch) flexible steel wire jackstays
(usually two in number) supported as near the surface as possible
by means of floats attached to the jackstays at short intervals.

82. The sections of the defense should be held by rendering
winches.

83. This form of defense is purely a surface defense, and carries
no nets below. .

84. Its effectiveness entirely depends upon the resilience provided.

85. Moral effect of net defenses.—The moral effect of a boom defense
should not be lost sight of, and unquestionably counts for a great
deal in acting as a deterrent. The existence of a boom defense
can not long be kept secret, especially when armed vessels are em-
ployed to hold the sections. .' -

86. Method of laying defenses.—Early consideration §110u1(l be
given to the selection of a base conveniently near to the site for the
defense.

87. An artificial harbor is usually a convenient base, as wharves
and cranes are available for assembling and handling the moorings
-and other heavy material. _

88. The moorings for the vessels or mooring buqys hm-fmg been
laid at the prescribed positions, the net sections (with their surface
floats attached) are towed from the base to the site, and there secured.

89. TFor this work, small handy vessels about 150 feet in length,
fitted with the usual appliances, are the most useful.

90. For light mooring work, where the depths are not too great,
the ordinary North Sea trawler with minor fittings has been success-
fully employed. )

91. Net defenses held by rendering winches and towers.—Th_ls form
of defense is most suitable to span comparatively small distances
by a catenary not exceeding about 1,000 feet in length, i. e., between
two pier heads, or across a navigable river.

02. The towers over which the jackstay should pass must bc. of
sufficient height to insure the center of the jackstay rope being
maintained near the surface of the water at all states of .the tide.

93. Dolphin defenses.—Where an area of comparatively .shall'mv
water is required to be protected, or where shz.lllow ﬂaps exist with
a considerable rise and fall of tide, a line of pile dolphins forms an

effective defense. \ i L
94. The dolphins should be carried to a height of about 5 feet

above high water.
95. The dolphins should be spaced about 60 feet apart and heavy

jackstays, nets, and drag ropes suspe nded between them on the

burster principle. : :
96. If desired, the nets between the dolphins may be anti-torpedo.
97. Dolphin defenses have been employed for depths up to 40 feet

at low water, with a tidal rise of 20 feet at springs.
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98. Hurdl
shallow w. te'«form of defense.—Another form of defense suitable for
99 Tl:a]frb consists of hurdles arraneeg In row ‘ :
. The AN : g 7S,
pounds weigﬁtt'd;f}i ;L‘idtlrlg.rl:gutlar 1111 shape, made of steel rails of 75
, Strone bI‘ 1
100% They' shoy strongly braced.
ey Id be sufficiently cloge together to deny passage t0

1 mosquito ¢p :
stretched between the hm'dlezftj and flexible stecl-wire ropes may be

101. Where th _
do not permit ofe trlllzuél(;is{;f th{? bottom and the general conditions
very useful. They cqp b fuction ‘of 5 dolphin defense, hurdles are
Pile-dolphin defepgeg a 1e constructed with greater rapidity than
foet, a6 high wap" Nd are suitable for depths not exceeding 90

102. For a (e
pth of 7
employed weighs 40 topg ; ’:Ir'ee
length of hage g9 feet, :
103. Th '

et at high water the type of hurdle
.W‘idth of the base is 30 feet and the

ing o shi i
2 AT ¢onveniently near to the sit

- The slipway
to enable the | la} s shoulq termip :
to the site, s be [; ted oaféu%l]] & depth .of water sufficient

107. The hypqpe Y the vessels conveying them

Sel-propeled orggg o L

€ cony,
b of the g eyed to the assigned positions by

o over the kyjgp vage-veg
108. The hurdl? i:;;h}i;ll((ls. 3 type, fitted with a powcl'f“

her as g 1 b 3
S Possihle) . * DY Wire o1
wh 1 € slingg b e
been deposited_, Ich are TeCovereq 88 and tackleg (as few in nui?

C . 5
109. Before { LY A diver after the hurdle ha®
POSItION at 110 € the hype '
110. Sumno(ﬁ)lﬁli]lgs e u:lidle, t ne vessel should take up D€
at high wate, rm® c8ch by, With aceypge :
pl"‘*‘"f‘its ?ctiiﬁnt : f“Cilitgl:ésle g Shoumlg;yé; top mark visi]
111, Tha )_.' S to the Vesso] LS &lignment of tli lefense and
ﬁSpeciuuy ¢ Principg] 0bjecti s emPlOVed Pl e defense,
ki n c¢o s Oon v " 118 construction.
mg or dispersinlmtr}‘lﬂlem Ports ijc G‘ugg of this flz) sri;lu(oiflt d(‘f(’nse’
2 T e hurdleg o e BAe diffiayac: o 0y~
o 10Uld b gl When ¢ a Y of completely remo:
he bottom is Serye l}’ are no Jongar required
urd ge :

Hle

es ¢ Thore
S can not he Olllpl()\"t‘(l W here

1 sionat © gate v
Signal- g ¢ Vesselg
o e Shoul(l of all booms and the tl'ﬂm(:'

e
Connecta to each other by
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114. Gate signals.—The day and night signals to be exhibited by
the gate vessels to indicate whether the gate is open or closed to
traffic in either direction should show only in the direction of ap-
proach.

115. Except for commercial ports, a secret code, frequently varied,
should be drawn up. _

116. Fog signals.—TFog signals should also be established, those
for inward-bound traffic being clearly distinguishable from thdse for
outward-bound traflic.

117. . Order of passing through the gate.—Generally speaking, vessels
proceeding against the stream should wait until vessels proceeding
with the stream have passed clear of the gate before attempting to
pass, but inward-bound vessels (which are liable to attack while
waiting) should have preference over outward-bound vessels.

118. No vessel should be allowed to attempt to pass another pro-
ceeding in the same direction in the neighborhood of the gate, and
the speed of all vessels should be reduced when approaching and
Passing through the gate.

119. Eramination service and protected anchorage—An examination
service and protected anchorage should be established, with the

necessary precautions against disguised hostile vessels.

96689—17——3
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CONFIDENTIAL.

Attention is called to the penalties attaching to any infraction of the Official Seciets Act.
INDICATOR-NET NOTES.

The following indicator-net notes are the result of experience gained
in the working of the nets up to the present time.

Only gear at present in use is dealt with in these notes; gear which
has become obsolete since the introduction of indicator nets is
omitted.

The notes are drawn up with a view to assisting the officers at the
various bases, and are arranged with an index so that any particular
point in the working or fitting of the nets can be readily referred to.

In addition to the descriptions of the nets and their accessories
in use, the methods of employment of same are set forth, together
with some observations as to the best probable methods of dealing
with an enemy submarine which has run into an indicator net.

' : On receipt of these notes all previous notes on indicator nets
y should be destroyed, in accordance with Admiralty instructions with
regard to canceled confidential documents.

INDEX.

Indicator nets: Page.
Description of and points in manufacture of Bame I sE IS A e D 23
Sizes and approximate weight of, per section of 100 yards. .............. 23
Method of joining sections of. .. eevevrrmmrooronroe e
Tloats for and method of attaching . .-« --ceoomooii it 24

Indicator buoy:

Pramutype,.deseription offeth s aftce ssiec st cinsineis s pee s neae e 25
Pram type, actionlofses s - oottt s SRR At bR S e st 25
Kite type, description of......c-cececzceceniooieocennn.. EoTBEbe naE 38
Methods of employment of indicator nets:
4 Rapid shooting of nets from driftereussiodeodoo et oA 8o b e
Nets uged as moored nets in slack water or in line with direction of tide. .. 37
Nets moored across a tideway.--ceecmemme el PR 38
Nets moored at one end Only. .o eucmmee e 44
Nets used in conjunction with electrocontact mines..................... 45
Nots uged fa Arith DOtEEE s fs <dies = alss s st o Soaiaials § S8ba are bbbt ool 46
Nets used as towed Dets .« o cammmmrm e 46
Weather conditions with regard to working nets. ............o.ooociinnnn. 46
General remarks on procedure of submarine after having run into nets and
methods of destroying SAIME. - - -« e s e nesscmommme oo e
Hints to officers employed in shdicator-netdrifters. - - oaiLiiiniiiil 47
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INDICATOR NETS, DESCRIPTION AND MANUFACTURE OF.

"The indicator net, as its name implies, is to indicate the presence
of an enemy submarine in the net, and is not designed to stop the
submarine.

- Experiments carried out in 1914 demonstrated that the only net
of any value for use as an indicator net was a flexible steel-wire net.

Trials carried out by running submarines against hemp nets
showed that in practically every case submarine went clean through
the net without altering or impairing her diving capabilities, although
in some cases the nets were strengthened by wire.

The size of wire employed in the construction of the mesh of nets
is about three-eighths of an inch, the headrope being about five-
eighths of an inch.

Nearly all netmakers have adopted as their mesh joint either a
circular clip stamped on without solder, or a cross seizing as shown
in figure 1; the latter is the most satisfactory, as it can not possibly
weaken the wire, it 1s as strong as necessary and always slips before
the et wire reaches its breaking strain. It is considered the most
suitable for use at bases when repairing nets, and is made with
19 L. S. G. galvanized charcoal-iron wire.

Lead weights have been discontinued, as they are found to be un-

necessary and liable to cause fouls.
SIZES OF NETS AND APPROXIMATE WEIGHTS.

Nets are 300 feet long and are supplied in the following sizes:

-
s ady S R B

‘ Approxi-l
~i : mate weight
Depth. Size of mesh, per 100
‘ yards.
el e SRS 2 S
l Pound.
Feet. ounds.
i 30 | 10by 12feet.....onnnee 65
60 | 12 feet square.. . Ll 100
R G L A0 e - 125
120 |e=onn dogEaset . cassert 190

METHOD OF JOINING SECTIONS OF NET.

The 300-feet sections of net can be readily joined together and can
be laid out with ease from & drifter’s fish hold, 12 sections being the
maximum amount one drifter can conveniently carry and lay.

The sections of net are jo'med together by metal clips, c011311'ucte.d
to part when a strain of 150 pounds is a.pP]lGd. . The object of having
the net in sections is so that if the met 1s Tun into that section will
break off, and having an indicator huog_f (_dos.cription of which is
siven on another page) to each section will indicate the presence of
the submarine. Three hundred-pound parting clips are also made
for use in special cases such as mine nets (described later).

e B T NG A R T



94 NOTES ON ANTI-SUBMARINE DEFENSES,

Attention is called to the correct method of attaching the parting
clips between the foot of the net and the foot rope; this also applies
in cases where the leach of the net is clipped to vertical wires.

Beckets of 13 L. S. G. wire should be worked into the foot rope and
vertical wire (usually of 1-inch flexible steel wire) and the clip should

be attached to this becket, as shown in figure 2.

FLOATS FOR NETS AND METHOD OF ATTACHING SAME.

A number of different kinds of floats for supporting the nets have
been tried, and the one which ha

_ : : s been found the most satisfactory
15 the 5-inch diameter glass hall as used by fishermen.

Ks}pok' pl'aced m a 2}-inch diameter duck tube was originally used,
‘and is still in cases where nets are shot in quick time and will not be
mmmersed for long periods at

1 . a time. It wag fo 1 ] he kapok
did not retain its buo R

i ] yaney for long periods, and it was, therefore,
discontinued to a great oxtent. Tt

is also much more conspicuous
_131&111 glass balls, and holds the tide more when working across the
ide. ;

_A float .composgd of cork chips placed inside a canvas tube pre-
viously treated with tallow hgg also been

3 : ; tried. at
this float retained its buoyancy for indefinite ;i‘iodIst- "EE i(::l zi;(fgnt
of the glass balls being considereq as efficient for 0; Al "n that
they hold' t‘he tide less when Wworking the ling of nia:r’tsm1 al u?(‘lll ) tide
are less visible, and Very much Josg expensive, it was %CC(?iS('Tle; % t(;
pepiace thomiby the cork float, eXcept in spocial cases, 1. o., for nets
m localities where 1018 desirable that the lines of net l, lilei; C rad
at one end of the lu.le. only—then the fact of the cofksf}ﬂ (i mOOI 5
cortal'n amount of 1'1gldity assists the netg to swing 1. O?t?] ‘mlv ihgen
the tide tums: Th1s.ﬂont- is aldo used in localif 01115( ( (.1}1 o
tm];‘;d' or hoiid in t.l}e line of the tjge. T L
aim cork was alsg tried, but it is not go satisfactoro . :

Metal floats have been trie ; W aetory ha glass Ralls
i of‘the A Siz;ocfl(,)fnr;cllome being Supplied to a limited
sthn m figure 5, ffmd the main jdog is that th TTl‘le shapos. are as
‘resmta'.mce to the tide and therehy lessen t} ’ e}'oﬁer the minimunn
in a tideway. i 1 the 1ﬂymg over of the net

Corrosion and nsufficient strength ¢
are the principal objections to y

Another type of float is 4
principle of a fisherman’s pe

: resist un
this type of floqt -

cylindricg] cany :
llet, ag shown ip, fi

derwater pressure

as float made on the

gure 6.

METHOD OF ATTACHMENT o

The glass balls, before being attacheq

bags of untanned traw] tw and ara fl
& ale 1

ine
m mouth of the net bag to th,e head of {

GLASS BATyg,

to the uet, are put in net
}en attached by a draw line
demet. ' Tt ig recommended

four split pins.

NOTES ON ANTI-SUBMARINE DEFENSES. 25

that the trawl twine employed should be ﬁrst- tarred to prevent 12
rotting. It is most important that these lmcsl zu'le tightly knottec
g/ : ) ly attached.
to the headrope of the net and not loosely a . e
It is l‘cconimcudnd that, to distribute the flotation L-.\.\-(,nl)‘,f ‘tho
balls be put on the headwire of the net singly an'd ecpuldlt.tnmL 1011;-
each other along the whole length of the head wire of the net, and
not grouped or bunched at the meshes. L
T]?us lif 150 balls are required, they should be attached every
)
2 feet. ) A &
Another good method is first to place the balls in net bags and
then in canins hose of about 6 inches diameter, as shown in figure 3.
i : ] i rorked off the net.
This further prevents balls being wor Sei
In the casel of the 30-foot net, 75 to 100 balls are 1eq1.111te'd.1
In the case of the 60-foot net, 120 to 150 balls are leqm‘lccl.
In the case of the 84-foot net, 180 to 200 balls are 10‘(11111.0'( :
In the case of the 120-foot net, 250 to 300 balls are required.

INDICATOR BUOYS.

’ & & ks A 241 T8 der 16
The indicator net has an indicator buoy attached to it in tml der 1’;1\ dﬁ
i i . 2 rod after ¢ , has bee
the movements of a submarine may be followed after a ne
run into. J ) b o
The type of buoy which is being universally employed at present,
> type 1 3 s t am in-
except in special cases of moozed st s Lmovin s ytho Pﬁm
XCepu > T ble em-
dicator buoy: it is constructed of steel and as far r: ; pf:iflious ex
o2 G 7 07 ¥ X~
bodies all improvements and requirements fsihmm? Yy P
i ! . ' ire 7.
perience. Drawing of this buoy is shown in figy f buoy, etc., are as
Description of the component parts, action o Rt -
WS SANSE
follows PHOSPHIDE CONTAINER.

This will hold 4 pounds of phosphide of calcium, Ao o et ee

’ A he Te 1 of
het Gis cousinanloansie scpn.mtm.l from the reel by the removal ¢

REEL.

The el is made of steel plate welded to the required shape. Tl i
towing wire, 300 feet in length, is wound on it and embedded in a
Wing wir he same time
mi‘itu?( of ]’Hin and tallow to preserve the wire and at r;1110 slfln;(‘ttlme
1 s ‘og i ' 3 y y reel. e last turms
keep the various turns and layers snug on tho,mel. e to prevent
i «ecl are further lightly secured by twine to preve
of the wire on the reel are I
any premature unwinding.
Friction is put on the spn

s ern dernigath: e is secured round the reel with a running
The under end of the wire

eye, and the upper end is Tove through the towing tube, and is se-
ye, anch il 1 o T relense oear.
curﬁwd to the shackle on the link of the release ge

096689—17——4

1dle of the reel by means of a spring
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30 NOTES ON ANTI-SUBMARINE DEFENSES.

SHEARING ARRANGEMENTS.

-+ The tear-off strips each cover two small holes in the top of the con-

tainer and are secured by a screw to the crossbar, which keeps the
whole reel in place.

HYDROSTATIC RELEASE.

This gear is operated by a phosphor-bronze spring.

Care should be taken before each occasion of using these buoys to
see that the release gear is in working order and to grease over the
working parts. Grease and oil must not be allowed to get through

the small holes on the cover of the release gear, otherwise the india-
rubber diaphragm will deteriorate.

SPARE PARTS.

The following spares have heen arranged for and should be de-
manded on Admiralty as required :
Containers, complete, charged w
to insert in the reels.
Spiral and flat washers for
Springs for release gear.
» Long links for release gear,
I. R. diaphragms for release gear.,
I. R. rings for releage gear.

ith 4 pounds phosphide and ready

spindle of reel.

PENDANTS,

A special pendant will he Provided for ggch buoy for attaching them
F-o the nets. The pendants are 11 feet, long and have a swivel piece
in the center and a shaclkle ot each end, ;

ACTION,

The buoy will usually rid
toward the net, and will viq
up to about 4 knots.

On the net being taken away .

: 24 aWay by s submarine (i downward
pullbglven tfo dar: riding pendant) the buoy wil] div(c' ({3(;:.\11&1 and when
- lit ('T y 1?” eef ‘EH telease the valy from the pendant, - ft will then
e R L unreeling the towing wire and
so allowing the p_hosphide to flare, A etcl gh 1 towu%g Y LLS G
attached. (See figure 8,) ! showing this actio :

The buoy has been towed up to 14, -
throw up a very considerablg '

& at rest with th

. © bows up and flat side
¢ upside down g

the surface for any tide

nots, ang d will
olumn of Wate}r, at that spee

CARE

AND. MAINTEN AN,
i ?hfo uld be_stowed bottom ‘up; this

@ the reel and will also
age.

When not in use the buo

will insure water being draing :
f rom

protect the tear-off strips from po s

ssible dam
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. 7 ther
The buoy should be lifted by one hand under the bow and the o
through the hole in the stern. . S, WAL
()DIL)ortunit-V should be taken when in harbor to lemtmc tllc?s ible
) 7 d OV T S
tainers from the reels and thoroughly dry them to p; L\t(‘:fl Sﬁn}TIfw R,
rusting, care being taken not to start the tear-off strips.
tainers should be repainted if necessziry. SRR E b
Torki ‘as t i S 1e reel ¢ : ¢
Working parts, such as the spindles o O
lever of the release cear, should be \'nsellnetl over.. | HIaRac
' in the for he deck is provided ‘
f 8
The test plug in the fore end of t s
i : 1y serewe m and should no
the manufacturers and is pnrnmnonﬂ:\ screw ed ]dowil f:nc e
be removed. The presence of water inside the buoy Cl el it
by tipping it up first one way and then the other, anc :[ ihe E;loys
the \\leterbdo(‘.s leak in after a time nothing can be done, a1 !
must be returned for rewelding and 1‘01)“11?- W e
It is not advisable for the release gear to be p B Lt
necessary to replace a portion by a spare pﬂl‘fi, ﬂnth;lont
Sl s 2 J 1yt = g 1 not af :
better that this should be done by the base anc

f N "IN ATOR NETS.
VARIOUS METHODS OF EMPLOYMENT OF INDICAT I

is 1 has been shot
Using nets as drift nets.—This 1s done when thebneii:l e
g s a submar :
quickly across or near the supposed com‘?e ;)f QSZ o driftg:’[‘s Frein
requires to be in the water for a short period. RN
specially fitted for the purpose of,lshootmg nf(i) ﬁow;l
i Iptions tetches are as S!
Detailed descriptions and sketc

e IN < .TIME FROM A
METHOD OF LAYING OUT INDICATOR NETS IN QUICK
AL, y Uy -

DRIFTER'S HOLD.

i , indicator
The followine is a description of & method of 1ayE1g Outmjed i
1¢ T01lOWING 18 ¢ c - Retiee g een carr :
nets from a (hf:i,ftcr’s hold at full speed “'hwh lﬁiyd will be of use,
su(-lce"c;fullv and it is considered that this met
A gTA : ths:
N 1 e ‘mne the winter mon 2 i B her in the usuﬂl
051;?01.1111 tdu;l(;lbecﬁons of 60-foot nets are joined togcthftl Himd i
‘rom 4 to 10 sect s e need. are attache
way with clips. Kapok floats, as omgum]l}. used, ?10:['01- ek
i g -« considered quite satisfactory Ior thi 1
headmpe. apok e to be in the water long at a time and wou
require to be : . 1o been
as the nets would not require, ; Iv dried after havine bee
brobably have ample time to be _1)101)0.1]) dtlljbccll in Woodten d?ifters,
%Ll l‘ E‘l balls have been used with this metho however, not so
5({( o 1l percentage getting broken; they are, ,
only a sma "C oY B
good as kapok for this purb.osii Weltitted KoIAL HaRA ofioteheattar
A o - 1 111 G
The nets are flaked down ] . the foremost end.
end, netting in the middle, and folﬂt‘llolzs qgmt} net by a wire span of
st ) fan] .l o
SET -5 are attachec - : 5
"he ator buoys are i i the hold, and are
1%3]19 12(![1(11:“1 to reach the foremost coaming ofl tl R @111(1 e
'1€ engt L ! : : wross the 3 €
?)lln U{H} Si(Tel‘ on planks which are laid across
ced in or

hold for this purpose.
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The following fittings are necessary and are shown in figures 9
and 10: ;

(1) A horizontal roller on the coaming of the hold; this is a standard
fitting in all drifters and is used for their own fishing nets.

(2) A diagonal roller from the corner of the wheelhouse to a chock
mounted on the bulwarks at a horizontal distance of about one-third
of the length of the hold from the after end of the hold.

(3) Underneath this diagonal roller a smooth ir
fitted as shown and is placed over the gunw
aft at an angle of about 50° with the fore
lashed to the rail of the drifter, just ab
roller.

(4) Chafing or guide spars are lashed against the wheelhouse to
assist in guiding the nets over the side.

The method of shooting nets is as f ollows: ’

A fisherman’s pellet is attached
nets to be shot, with a fire hay (or
of the footrope.

The first end of the net is paid out over the ron-
the Jatter middles the net, th
the spar, the footrope being o

As soon as the fire bar and
tinue to run out, the (1-1'if ter going at fy) speed,

The iron-shod spar is Manipulated by hand f;
and kept as near as possible in the midd]
runmng out. The sp
over it easily.

The indicator buoys are
turn, care beil_lg '_rnken not to throw them until t}
The_pram indicator buoy can be used with
attending the buoys do not, rup any risk of beine ¢
and dragged outhoard, e

The advantages of this method are th
mally on board and shot w
drifter going at full speed,
a very great advantage.

There is no danger of the : !
running out. g g foulmg e drifter’s

The nets can be shot in almost

A very important point to att
that the footrope enters the wat

figures 9 and 10 show dimens

For hauling nets, the iron-sh
shipped, the horizonta] roller

on-shod spar is
ale horizontally, point'ing
and aft line. This spar is
aft the foot of the diagonal

as shown at each end of the line of
other similay weight) on each end

shod spar, so that
e kapok float being the inboard side of
n the outhoard side,

pellet reach the water the net will con-

om the inboard en.d
; e of the net whilst the net is
ar i1s also well greased to allow the net to pass

- o 1
picked up ang thrown clear each in its

1e right moment.
ease, and the men
aught in the meshes

| re that the nets can be kept nor-
1?1'1 rduired in a very gy, time with the
T A 4

which undep certain circumsgances may be

propeller 1

any weathep by
end to whep
er before the |
ions of fittir
od sp
being

this method:
shoot-ing nets is to see
1eadrope,

128, ete.

ar and diagonal roller are un-
shipped op the gunwale; the
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360 NOTES ON ANTI-SUBMARINE DEFENSES,

nets are then hauled in over this roller and stowed in the hold. read
for running out again. s

Methf)(l of towing or drifting nets from a drifter in leneths of 10 or
12 sectlons, connected to a warp along the foot, the (Trifter either
steaming slowly or drifting or lying at anchor in Jthe tideway. The
method 1s described in detail as follows and is sho d} K
matically on figure 11: e

A footrope of 1-inch rope, 98 yards long
11 feet 9 inches to the vertical wires of ’
the usual manner. At the end of the f
thimble,.the adjoining ends of the footr
by a }-inch bow screw shackle.

At the pole end a drift line of 4 fathoms of 2
to the eye of the footrope, and a one 1
suspended by a 2-inch hemp rope 10 f
pellet. Care is necessary that this
the _end mesh of the indicator net
coming away clear; the pellet serves

is secured at intervals of
the nets by parting clips in
ootrope is an eye splice and
ope being shackled together

-inch hemp-is secured
-half hundredweight sinker
: athoms below a fisherman’s
drift, li_ne 1s not passed through
as this would prevent the net
A dlngue. At the swing end
tted with wire beckets, at inter-

not so secured. ire,

The leach rope i
i ?‘fgrgépi lllirCOI}lleﬁiCSteS to thi one-half hundredweight sinkers
; - ieeps hace 5
vertical when the nets are beingl') toix e leach of the net, more or less

the upwar ved through wat :
ST ofihe fooubbaltedy g o 2 POTeR S
; gh as otherwise wou].d be the case. T 01.3 oot of the net as
wisting under the strain of ri i der to prevent the warp
ille Sﬁﬂclded t0 a f-inch iron hgy ﬁt:t-ed witl i X
ength over all, 1 foot 6 inches (fig. 4) 1 an eye at each end—
1A ilc:;e t1 of 10 nets fitted in this m'ann'cr can 1
about 2 knots wi i 3 an b
S i?otﬁfewdl;;:ﬁut lifting the sinkers to g 1233 depth t1 8
A fmti ance from the fpgt net to th &Bp 1 than 7 to
T IS S Itlftc.rj i o, the
: Aal Pe 1s the best, gg T R Pt taut, it is con
swing end. 8 will reduce the lift in the

towed at a speed of

S]illj. }Th_c amount of huff ¢ 1)911211;1 Z{led With a buff and ready to
valua icati oW i
abouﬁ)hill;l;l:c%tlmi of the depth of tha swiﬁg above the water is @
fath all 1S showing, the sinkerg are f i thiiets; whan
athoms deep. ; ound to be between 7 and 8
The average speed of a line of
the maximum speed about 2 kl“tm
2 knots,

IS §
. - should he ahout, § to 1 knot,
margin for keeping station

(J:‘l .
118 Tagern : L
reserve gives suflficient
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METHOD OF TOWING INDICATOR NETS SUBMERGED.

Indicator nets can be towed at the distance required below the
surface in a similar manner to which they are towed on the surface.

The only differences which have to be made from towing on the
surface method are as follows in the case of 60-foot nets: i

(@) Only two glass balls are attached to the headrope at eac
vertical.

() Each 300-foot section of net has one pellet or group of glass
balls on the fore end and one in the center, as shown in the accom-
panying sketch. These pellets, or glass balls, float on the surface,
and the line by which they are attached to the net must be of equal
length to the depth the net is required to be beneath the surface.

(¢) The indicator buoy instead of being attached to the head of
the net is shackled to a becket which is worked into the center pellet
line of 300-foot section just below the pellet; this prevents the, prob-
ability of the indicator buoy being taken below the surface due to
the weight or the pull of its mooring wire, )

Nets must only be towed at a very slow speed, and in any case the
speed must not exceed 2 knots.

METHODS OF MOORING NETS.

ng nets have been tried, and in
de or where the line of nets 1s laid
ed as follows and shown in

A number of methods of moori.
localities where there is not much t1 :
in the line of the tide the method describ

figure 12 is the most suitable: 1
The number of nets in a fleet should be five, and the moorings at

each end of a fleet of nets consists of a 2-hund_redweight anchor
backed up by a sinker or 15 fathoms of #-inch chain; a l-mch' or 13-
inch wire of a length of about 1} times the depth of water is then
shackled to the footrope at the end of the fleet of nets, the other

end being fast to the moorings. |
At the end of each section of net and at the extreme ends of the

fleet of nets vertical lines of 1-inch wire, or 23-inch n_mniln., of the
required length according to the dept.h of ‘water at hl.g]:; 11\;ater arﬁ
moored by one-half hundredweight sinkers and b_uoygc y'sma
pellets or steel floats. The Jeaches of the net are phpped to glOI}Je‘t]i
on these vertical lines, and the foot of the net is clipped to the 1-inc
Wl}l?hfaog(f;?:e‘d number of glass balls are attached to the hez}ild of th(;
net. Indicator buoys are attached to each se‘ctlon. in the ‘us};m
manner, Should it be required to lay the nets this n:mlzlnel,1 ut
with the head submerged, the number of glass balls is reducec to
lipped on at the required distance

about % nd the net is © )
boit one-half anc in figure 12; a line from the center of

dow tical. as shown
egzﬁlszlggio;elo?i?e’t E;rmst be led to the surface and buoyed by glass
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38 NOTES ON ANTI-SUBMARINE DEFENSES.

balls, the indicator buoy pendant being attached to this line just
below the glass balls supporting it: this vesults in the weight of a
long line being taken off the indicator buoy and precludes the possi-
bility of the indicator buoy being taken under by the tide.

This method of mooring submerged nets may
water and also where there is a lot of traffic,

craft to pass over the nets without disturbing them; but they should
be laid at such a depth that the submarine can not pass over the
nets without showing herself; the depth should therefore be not more
than about 30 feet, i, e., head of net that distance below the surface.

METHODS OF MOORING NETS ACROSS A 2 TO 3 KNOT TIDEWAY ARE

DESCRIBED AS FOLLOWS WITH THE AID OF FIGURE 13.

The moorings consist of $-inch to §-inch chain of the required
length according to the number of nets in g fleet, with a 2-hundred-
weight anchor at each end, The chain is in 300-foot, lengths, which
are joined together by a 3-inch iron bar between two shackles. This
bar has an awning thimble round it which is free to revolve on the

bar. The vertical wires are screwed to these thimbles (see detail,
fig. 13). Tt has been found

Tt necessary to adopt these thimbles, as if
the vertical is shackled to the chain ; 1

be desirable in deep
as it enables surface

a leneth equal t i lepth of
water at high water, % g SRS e, Gl

_ Pendants 3 feet in length, of #-inch flexible steel wire with an eye
n each (?11(]: “FG.CIiPPEd to the foot of the net, and attached to wire
bef:kfts n a h0r17:0nt-a1_ l-inch flexib]e steel Wi,re, as shown in figure,
iléinlg;l?c‘ﬁi;l wire being made fast to the vertical wires from the

The necessary number
the net, according to the

A special type of indicq

of glass balls are attached to the head of
s1ze of net, employed,

tor buoy is . A
/ ; used for this method: it is made
of wood and its construction is showy n figure 14 podsd

o .

hIttm -s.a,ttached fto the foot, _of_ the net ag shown in ficure 13. From
the towing eye of the buoy ig attached 34 fathomg of {-inch flexible

steel wire which is rove through th : p
e part 2 he
net and up the leach, the end being S*‘E)Curégg clips at the foot of th

the first vertical from the end. to the head of the net at

The action of the buoy is, tha
away, the parting clips release th
strain comes on the buoy the
allowing the stripping pieces on the it
off; \thie ]?uoy 15 then towed along by the 34 fathc f wire, the
construction of the buoy anq the position of S B ms of wire, 11
the buoy to plane to the sy rface. pomt of tow causing
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44 NOTES ON ANTI-SUBMARINE DEFENSES,

The mooring chain is stowed in the hold and whilst being paid
out 1s led round the large bollards on the drifter's deck up to the
small bollards on the gunwale port side and thence across to the
starboard side round a roller shipped in the gunwale. The vertical
wires are shackled to the chain as it is being paid out, the net being
thrown over the side as the strain comes on.

The lead of the chain is shown in figure 15, but will vary slichtly
owing to the bollards in different drifter
_positions,

Unless prominent landmarks are available for kee
which it is required to lay the nets, mark
purpose and the drifter laying the nets keeps on the line either by
means of her own engine or if preferred by means of another drifter
made fast alongside, which latter method Is recommended.

s not being in the same

ping the line in
buoys are laid out for the

NETS MOORED WITH THE HEAD BELOW TIE SURFACE.

The same moorings are employed as for the previous method, and
the only difference is that the pendants, which are on the foot of the
net, are attached direct to the chain and are of a length according to
the depth of water and the distance below the surface it is required
to have the head of the net.

The horizontal 1-inch wire is thus done away with and there are
no vertical wires, the sections of nets being: clipped direct to one
another.

+ As will be seen from the accompanying sketch, there is nothing
showing on the surface except an anchor buoy at each end of the line.

In the latter method the nets are attached to the chain by the
pendants as the chain is being paid out, the lead of the chain .being
as described in the other method. ;

A second drifter can be made fast alongside the drifter laying the
nets if necessary, and the line can thus be maintained. ‘

Metal floats, for use with submerged nets, have been desioned and
can be supplied when available to replace the glass balls, The idea
of these floats is that one float, with an equivalent buoyaney to a
number of glass balls, will offer far Jess resistance to the tide and will
thus lessen the tendency of the net to lay over at the full strength

of the tide. ‘

METHOD OF MOORING NETS AT ONE END o

This method of mooring nets at one end only, can be employed in
localities where a submarine’s course may be expected to be at richt
angles to the tide. ‘

Four to ten sections of net are employed as a rule, and the fioat

employed is a 2}-inch diameter hose of canvas treated with tallow

E DEFENSE 45 -
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S which are
and filled with cork chips; it is made up 1n Qiauf(??et ]o(ifn%ltl};s,n‘ets. The
lashed along the whole e Oﬁ ttlale \ljif]{:t(:vglé amount of rigidity

. ] 3 - W :
- e of this type of float is that owing b LR urn of the
?td; ““t(ﬂ{-‘,i:’ itt lsssi;té the nets to swing round clear at the turn o
, possesses, it ass d

i S DT bllﬂ(-'hllllg- ith this method are shown in figure 16. |
i sed with t : :
The moorings, ete., used W

MI S i) N J TIO WITIL TH ETS.
& i,

! " = i ‘ [ Cd fOl use
£ specla es1oNe( 12‘ 1'0-( on [ ﬁct mine 1s bell]g su )pll
.‘! o] “ T (] S1 ] ( ll(f ' 1 ]- 1]10 IO“‘- T pﬁl‘t Of the

» mine is secured i
gt indlica fov smal iy GRLTCG pey hly 150 feet. apart, the circuit
net, two to ecach 100 yards and roug 1}16(1 along the warp to the

3 g ¢
5 ; tl-ope, and R s
along the foo j e e

ble?g stO{)bed_t is § c?ined up to a small seconda; y'i)ﬂ.tt. ﬁt’ e

L IeLE 1ts el =)
i)“ tmé;n; the mine will exploce oF onelo ce'ssar_‘;g’ to place well-
f e 1 vine foreed in. It has been found glet Jeen turks heads at
o R e , or stiff wire grommets DELW oh these rings
greased steel rings o ceve the circult through t : g
zi:lt ik 1 lonﬂ. t}le ‘\anp ﬂnd f.O reeve ] .t ])eing Pﬂ.l‘ted O\vlng t(}
ntervals along . to prevent the cireult
or grommets in order to ] ;

the warp twisting. g
The greatest number 0 y
can be conveniently workec

.« with these nets, |

3 - . N O)U “lth -d ut fl'()ln aQ I

: ; ;e indicator bu : ts are pald o .

ildtwlsable tot_ui,(, The electro-contact mine net I |
utely essential.

e Ik in line by
nets are kept 1
. g olv anchored, and the ekl G
R e }l ¢ the turn of the tide, th S e
x e . a a -] . sed
the tide and swing 1-0;11:01-1; float in canvas hoses 1s u
a pivot. The specla
Nets in most cases. AN
- - permits,
If the depth of w xllteilp g
head submerged as in the )
‘ o 1 1, having
loats are employed. . are balanced,
e cIml;tl-uctod that they mtci\'e and, therefore,
1M pe 0 8 oL oatlv h
o cy, either positive oF Ry 7 d5 po’unds of TEN L.
A eAE 1ovancy, . o 'Ol‘ltﬂ” 4 :
’ abm?ﬂl)i nol Iz-lcijht in the net. They¢ diment of their own
are not a dead welg

or, embo :
. these nets 1s the ; laced in an
o in these I -+ can be place
r reat advantage 10 th . ttery ca
1 1;110 gﬁean mh;lt It required, the ba
destructive agent.

2 By |
i : » to shipping 1s caused
1 1 left join(‘.d up if no dmfgét;ll e oy
i‘-lm])fy i 18 1@?0.';11;8( not desirable for a driite
lereby, and if 1t

i .0 the line of nets is
,  In this case 30
L i 7t ethod employe
nets giving away thel pre e i

1 hi also
1s in line W : ace 8, which has ¢
moored at both ends in I as described on page &,

: : ideway ts
; g ts in a ti ‘eg in the nets. sr waber
for mooring ne | with the mines in th tt continuously under water
Proved successful wit - hould not Bale
. es sh
In any case, the min

for more than 36 to 48 hours.

' : b
ts with electric-contact mines whicl

is si i idered
Gffer ig six. 1t 1s consld
g i but it is not abso- |

these nets can be laid- oub Vt?lth the
i"nctq without mines, 1n which case
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46 NOTES ON ANTI-SUBMARINE DEFENSES,

PURPOSES TO WHICH VARIOUS METHODS OF EMPLOYME
CATOR NETS SHOULD BE PUT.

NT OF INDI-

Nets used as drift nets—This method is employed w
required to be shot across the supposed course of
when the nets will not require to be in' the water

A submarine, having been sighted,
rounded by nets shot quickly, when s
or lay on the bottom if the de

hen the net is
a submarine, and
for a long period.
might be completely sur-
e 1e will either run into a section
pth ol water, ete., is suitable
Nets towed by a drifter—This method ;s tié 1;115;1 lltx?llltt 'ﬂ‘onomllv
E‘«mPlU}'_(‘d: USU&H}" where a large number of drifters 5 .
and a line of nets is required to be maintained
The drifters so operating nets thus are armad :
others with depth (I').hm'gesoand hct)gﬁ)q ;I.llfc_:;l?; Rt guns o
which runs into their nets, 3
Moored nets should be used where .

tide con(!itions {-en(ler 1t possible; the most general use to which this
;ne]thod I‘E put is for the closing of channels. Tp depths up to. 16
at flO[l]b .ﬂW. 0. S. 30-foot nets should be used : up to 15 fathoms
60-foot nets; up to 20 fathoms 84-foot nets; ami 120-f R
greater depths. ; R eyt Ao
It is desirable in some cases to
g - PUSES 10 moor the nets with the; '

: S With their heads sub-
m_eliged at a depth to allow of surface vessels passing ¢ vh-L tllds 5 ts
wit dmut c}urlylng them away; the nets must not h-OW(‘UTQI‘ ? S ‘l
so deep that a completely submerged submarine it )
without fouling them—about ¢an pass over them

30 feet is ¢
Praia i S i e 15 2 good average depth for the

Patrol vessels :

: els, zu.-med with guns, depth charee

if trawlers are available, modified sweep t’L]Sr boml lances, and,
s » must be deta; ,

ailed to watch

l i - {L 1 T o 2
the line I’ld deal with ﬂll} I Obt}]](} Slll)l]l‘d.l‘il'll}. run ]]'ncr 1
1 =1 Into the nets.

are operating

deal with a submarine

eather, holding ground, and

WEATHER CONDITIONS Wity REGARD T0O woy
; IKING NETS.
For the proper working of b

_ g 1e1s modep

Although the drifters are capable of v
result of having them out in heavy We&‘t?]
shown that it entails: v
(a) Very great expenditure of m
(b) Impossibility of keeping t},

: s U

lack of protection and support
(_c) Great danger to boats,
their propellers and hocoming ou
(d) Damage to equipment and
in preparing hoats for furthe,
improve.

E-te Wweather is essential
Sl :

e Ng In any weather the
I with the nets down has

ater]

al, sucj
» SUCh as ]osg
e ho i

of nets,
ats togethep

and consequent
hile Working
t of contro].
sear, which ig
Serviee when

their : .
el hets, of fouling

& serious drawback

) Weather conditions
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If the mets are to be worked in the manner for which they are
designed, viz., for the nets to be so lightly attached to one another
; ift without tearing when fouled by a

that they will readily break adr _ i
! ; ason being that 1t

submarine, moderate weather is essential, tl'}e re ) o
is most necessary from time to time to stra{ght-en the _hne; a-ncr m
rough weather this can not be done, as the drifters knock about 11‘01.'3-
much, and overstrain parts the connecting clips; then the nets ‘1.n.e
to be boarded and reconnected ; and it 13 recommended th&‘f, .a Gelt-.ﬂ‘:?
proportion of drifters at the various bases be 'ﬁtte('i ;w.-'ltlhfgl;u;h\;
shooting nets, ready for use when the weather 1s‘t‘(.)‘0‘ 1111{ s
other methods of working nets. Moderate '\.\'enthel 1:? .1130 ?id 2
for mooring nets, but once down they will, as a rule, star
severest weather if moored by the methods described.

e ¢ NET DRIFTERS.
HINTS TO OFFICERS AND MEN EMPLOYED IN NET

kept, and it must be borne

i i «t at oll times be :
L. A strict lookout must ab % result in the opportunity

in mind that any laxity in tlu:q 1'(?5p-e('t 111.:1):1 :

of destroying a hostile submarine being missed. IR
2. Tt must not be thought, in any Pﬂrtl?ﬂ} m‘ lptfl 1 a loncr’ time,

because hostile submarines have not. been signted 10 g

they will never operate in such area ﬂgtnﬁ](;stilc submarines when one
; : to expect hostile
3. It is the wrong idea 01}1} Lojexpes lar area, as it is more than
has been reported or seen 1i gy parioy e ’ of hostile subma-
probable that the first’ intimation of the pr.ese-'l_(-‘e running into the
rines a net, drifter will get is the fact of a submarine TunNnIng
drifters’ nets hoped for
WL : i eak away, as hop !
Should this occur, assuming the section lsnfollows' Y,
ko submarine et 1)1'01)11-1)1%:' bil]uwﬁo{tl (which is not Very likely
s s the net :
(1) If the propeller is fouled by on the bottom (if the water

il sppent) (e Subis G ien (Ll}lht‘l )};)L fathoms approximately) or
A : 3 e 1811 « :
18 not too deep, i. e., not Mor

I be able to be destroyed.
come to the surface; in either cztSlBi) S - 1;\?1:11(}3 i.h{:lt she is netted, she
: ine is in net, but unaws a1t
(2) If the submarine 15 " rse at a normal depth, and will thus
will probably continue on her course e b Jine lLer, her course and
provide an ;n:cellent opportumty for (%{\:UO.‘ g J .
AT ¥ ‘ndicator buoy. ] ;
DPosition being shown by the lfndllca.lt Lﬂnd aware that sheis netted, she
" i - g =) 7 ! uled i g 3| } er
(3) If in net, propeller not Touwiet 3 enth, and will eith
will undoubted,l}r di]ve to the maximum po Sblbllile:l ﬁe c’m the bottom,
Proceed ut. full“spct“('l, or, if not ;;oo dc.?sl)?tlfl‘k“ess‘ In this case
i . ~f the net under cov i ; “
S'Ustmg SEeOan 10f t]llf .:till remain on the curface unless the sub
the indieator buoy should

3 2 - oRr fath 15. i . B ETeY
marine dives below 25 f ati..un - pet wire on the hull of a submarine
dicator n Trials have shown that

rine. tha
{e the submari : e
" rine will become enveloped, but 1t

B
' ] ASS IED E
pPECL 5 .

' Authority_i'_, ,,LO(SD, | |

he sh

The seraping of the n
can he plainly heard insi
on entering the net, subma

_-—""“_'—_d—_'__"“—‘_-.



48 NOTES ON ANTI-SUBMARINE DEFENSES,

possible that in future cutters may be fitted on the outside of the
submarine to endeavor to get through the nets; it would, however,
be difficult for cutters to completely clear a submarine from a net
in which it has become enveloped. '

(4) If a submarine is observed to be caught in a net, the catch
should at one be signaled, so that a strong armed force may be con-
centrated in the neighborhood.

(5) If the submarine comes to the surface, all drifters and other

craft in the vicinity must at once close the submarine and endeavor

to sink her by ramming, gunfire, bombs, or depth charges.
If submarine lies on the bottom, given fairly calm weather, it
It to locate her with a hand lead, grapnel, and

d, she should be destroyed by exploding charges,

sweep. When locate
i. e.:
(1) Depth charges. dro
(2) Modified sweep.
(3) Cruiser mines dropped over the spot.
(4) Bomb lances dropped over her supposed position,

Descriptions of the above different explosive charges have been
issued separately. i

If submarine continues her c‘ourse,
should be dropped as close as possible
The importance of having guns
instant use, is obvious; a second o

pped over her Supposéd position.

a few bombs and depth charges
on the chance of damaging her.
, depth charges, etc., ready for
r two delay being quite sufficient

to miss an opportunity of sinking the submarine,

CONFIDENTIAL.

Attention is called to the pem{lties att;tciz:f
to any infraction of the Official Secrets -

E USE
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- method of using the nets is being em

INSTRUCTIONS FOR THE USE OF SPECIAL ELECTRO-
CONTACT MINES WITH INDICATOR NETS.

GENERAL DESCRIPTION.

mine consists of a welded cylindrical

The special electro-contact
h an eye at top and bottom for attach-

steel case with domed ends wit

Ing to an indicator net.
\plete is 98 pounds, the charge being

The weight of the mine con
N. T., the actual amount of explosive

approximately 45 pounds of it
varying a pound or two to make the buoyancy of the mine exactly

neutral,

The mine is fired electrically, current being supplied from a sec-

Two mines 50 yards apart are
f net and the main circuit, consist-

pattern 600, according to which
ployed; in the case of the former

the cable itself forms the footrope of the net; in the latter case the
circuit is stopped along the 1-inch flexible steel, wire footrope of the
net.  Branches of pattern 1207 or pattern 600 cable are forked out

of the main circuit, one to each mine. i) )
The circuit being all correct and the battery Jomed up, the mine

is fired on one of the eight plungers protruding from the mine case

being forced in.

secured in each 300-foot section 0
g of either pattern 841 cable or

AND FIRING ARRANGEMENT.

DESCRIPTION OF MINE

Figure 1 gives a picture of the mine n scgtion a{u_l plan.

The top dome is removable and has an 1n§u_latmg plu.g thropgh
Which the cireuit is led and brought to a ten.nu.ml on th‘e inner ring,
Which is secured to a ring of ebonite, which in its turn 18 secured to

the mine; the inner ring is therefore insulated. E_quaﬂly spaced s}round
the ring and secured to the ~bonite are eight Spring ﬁngcr‘s,"wlu'c};ll, on
emg pressed, bear on and make contact with tfher‘lTumlr I}]mg, 1(:5:
fingers are all joined in parallel by short lcngt.l.ls of wire. The 01{11 c,nl
therefore gets as far as the gpring fingers should one of them be pressec
I, and o lead of wire takes it from there to the two dejcm.mtors in
Series, the other side of these b d to an earth tmm-nvml_. :
The spring fingers are operated by a plunger with an‘ 1\:01).r ';,11)
Which bears En ﬂfe spring, and the other end of the plunger protrudes

b ; e ; ' the mine case, OVeT this an
hree thirty-seconds of an inch through ) L

eing joine

B
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india-rubber disk is secured
when the mine is bum
the internal plunger.

Thus, when one of the exter
between the inner ring and th
mine is fired.

» and the external plunger, which operates
ped, bears on the rubber and through it onto

nal plungers is forced in, the circuit
e spring fingers is completed and the

INSTRUCTIONS FOR FITTING THE MINE.

Remove the cover.

With a menotti test inm
Test spring finger
Test inner ring

1er ring for insulation, from mine case.
s for insulation,

; ' for noncontact with Spring fingers.
Join one side of menott; to Spring

ALy ot ! b -finger terminal and put the other
to each spring finger in turp and test for continuity ; this is to be sure
none of the short connecting leads gre faulty it

Fit &d 4—?2?? ]er:gth'. of pattern 60 with a pudding about 2 feet from
L S EINE sitibping baci the bmidh‘-g and tape. Before making
coned washer must he rove OﬂJtl.l i
<Y vsive sulating Plug in cover of mine. JO
up Ll}c mner end of cahle tq nner ring and shopt-eire it spring-finger
terminal to earth terming], ¥ ' e Ee

Join menotti ety
and press in each pl

Care should be takep t

0 se0 t

finger makes contact g iat;the Bt

plungers are sticly ], _Perfecﬂy clean, 1¢ any of the inner-spriné
i g  Sucky they shoulq be emoved by a1 * the outer

plunger, which is secypeq by four e g off e

special spanner g =

" TR
L S studs anq nuts, and for which
The mdia-rubher dis

in store for lone

swing should be obtaine ;
; ; -
of inner ring where spri#e

. A = el
d if the mine has be

All the precaut; :
observed,

Test the two N

Join them ip ¢
pattern 611, tg o

Place them in

. h()l G 1 T
careful not to yg, Y forey, gy ¢ the p ¥ D oritner) beilt very

rimer, for ., = the
Primer, fO.I €6 must oy, 1y, accouy ¢ ble detonatom aroln LAkt Gt the
may he slightly enlarged o € us g

‘ - D¢ Used, by ) s in the prim®
The pattery 611 WTI'@ i I‘C]esmed OUt with 5 Ilfclg:jﬁl(e; in the I
2 s o) ) i ,—11
of the prime! tt}lw
¢ top disk of T, N. T. it

0..8 detonators i
eries and o

1 g ]
ach outay leg. IOllgth oL

Uil 16
about, 18 inches of ™
their 2

e1r proper

O r
and the hung Serewed up i, the tt :
he

Arough ¢}, 3
in, ¢ bung
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l ce.
1: Timer Ll n 18 l o b \Y a CD.I'dbOE!.I d dlStELH ce ple e
) 1\.0 )tl Cle&l Of tlle lllﬂb o :Sslbie 'J“]‘ them to.

1t wot A

If the detonators are too loose a fit, 1t W little india-rubber solution
fall out of the holes in the T.N. T.; & ver}’dl_t )

e S.

iz the head ob e 511(131}1(1t]l)(13(;‘l?::§ m?d its two leads joined up,.

: ; Sy e h ' : ot

The primer is now inserted "o the spring finger contac

; . ther to the spring LUTgts ©

0 . rminal ard the o Sl n joined to

(tv);]ﬁ'nti?‘ ‘,}ille E;Egllletﬁl through the cover of t-l‘1e n:gﬁ liailirew.g Jc i? I

the tell'(m.il'-'ml on the inner rirg and the covel pu{md 'that the instruc-

the india—r‘uhbm' washer is I good_ it dltltm;tio-ht are carefully fol-

tions given below for making the joir ] \:]a Eﬁdbshould be so marked,

lowedb The 1;1i|1eis now fitted and primed, &

.y _ . sl care.
and handled with the greatest

: £ OVER JOINT,
INSTRUCTIONS FOR MAKING THE C iy
DB =l Ine S
yure rubber 1s :

LiT) At b ould be of T . hed in correct
The ntinge nm.telml sh been punc
com;‘feiﬁll :J rr: into which the stud holes have

& '1 “D' )

Spacir g,

T ul r. and after being thor-
)
he rirg should be

r
o the stud flange. The
. ; tuds onto the st ixture of
! 1 over thes vith a mixture
oughly wet should be 1§1C be thoroughly coated W M
upper surface should then be - Cover should the

; .enge or tallow. !
black lead and mineral grease 11 around flange.

wed equally 8 A jointin
over studs and nuts screwed quaqm-v to remove COVer, the ] g
. " ~ IICC ey o
In the evert of it being - surface.
5 e upper St
material should not stick on its UPI :

y gertion TIMg
(NOTE *‘—"l_‘hc 1)1'(')5[‘-1 t StOC]{ )O{ 1
before pure rubber is supplied.

sed in wate
first jmmersed m wa

are to be used up

RTIGHTNESS.

roR WATE i
TESTING FOR T tCSt-Cd for water-

: should
imed, shou
Bach mine after being fitted Pprt )
tightr ess.

This is done by remov R
n itg place a special hraciet gure that tllﬂl"? 158 t' 1‘ k
mir ¢ i then pumpcd up “.LO n ht‘u I of wa ter; my lea .
1N as 7 in & d Y
side, a1 d then placed 1M from if. easily fitted

A ceine from ke o be easily
detected by the hubbles rising ,oer brackets can be ©
gt A he ordir ary BlURES | kept for this purpose.
\ " 5 e O L4 v 1 Kepu
. .?l.c ?1 mcile ofl tlbv any artificer 81.C = I
With g )jcyc ¢ valve DY @b

he plur ger br

A  of t :
irg ore | to take a bic

' ycle-tire valve; the
ket adaptec

I pressure of {‘liI'
will be easily

riT THE CIRCUIT.
TO ¥

: orn 600
.rn 841 or pattern
. Taad of pattern
nain led

Ay et ists of thel
The circuit consists offtl o
ca]’](‘, with 12 bra ('heSl 0 (o beirg of patt
' g six nets
In the case of the main - of six nets. 1
> case 0 a0 it 04
of cable is required for eact mately) \\1)
At every 11 feet 9 inches to the cable,
Wiches in dianieter are SeCUTe

i heckets aboub 2
(P two beckets being

[v Seizcd

e —
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required close together where adjacent sections of net join, as shown
in figure 2. Branches of Pattern 1207 cable (one for cach mine) are
forked into the main circuit in the positions shown at A in figure 2.

Each branch is 50 yards in length, and the end to be forked into
the main circuit has its armoring laid bare to g convenient length
(about 9 to 12 inches); the protruding core is then separated into two
parts, which are rove through the center of the core of the main cir-
cuit, which core is laid bare at the required position for about 18
inches. The two parts of the core of the branch are then laid up

. cireult, one part right-handed and the
Pther part left-handed; the Junction is then carefully insulated with
; the armoring of the main and branel circuits is then
replaced as far as ]ljossllble and the junction thoroughly well served
over; the branch cireuit is then seized to the main circuit near the
junction in order to prevent any ht on the junction.
When pattern 600 cable is used, as is usually the case for towed
electro-contact mine nets, the followi

‘ : Ing procedure for fitting the cir-
cuit must be carried out:

At the drifter end there js 200 yards of cable for stopping to the
_warp, and from there on the branches are forked in every l-i56 feet
of the cable, the distance betwe

en cach being 50 yards the extra
6 feet being allowed to provide slack and to prevent the st,ljnin coming

on the cable instead of the warp. The end branch can be a continua-
tion of the main circuit,

The length of each branch is 70 yards. The tota) length of the
main cireuit, including the end branch,

is about 840 ards, and in
round numbers 850 yards should he allowed when cgtting up the
cable.

N. B.—In both methods all Junctions must he very carefully made
and insulated, and should he tested by Placing the circuit in salt
water, leaving out the ends of the branches and, after it has been in

the water for at least 24 hours, testing for insulation with a G-cell
test battery between main wire and an earth plate.

PLACING THE CIRCUIT ON THE NET.

1. When the main circuit is of pattern 841 cable and (a) the branch
circuit of pattern 1207 cable or () the branch circuit of pattern 600
cable: '

The foot of the net is clipped to the footrope
by means of 150-pound parting clips being attac
splice at the foot of each net vertical and the
on the circuit.

(@) The 50 yards of branch cireuit (patte
which is forked into the pattern
described, is seized to the main cire

of pattern 841 cable
hed between the eye-
corresponding hecket

'n 1207 cable), one ond of
previously
as possible,

841 cable footrope as
uit as near the Jjunction

‘ 55
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L nter of the net and
and is then led along the footrope to:vhzli}ogl;f;)gzr;tit e
is stopped to seven of the beckets on nd left ready to connect up to
back, as shown in figure 2, and the er 1
the mine. e o the last vertical on

(E)ncuo{.;d of the main circuit 13 stcppef‘i1 :h%rt;ualﬂ% the other end
the end of the line of nets and mSl;lﬂtfe attern 1307 cable; the latter
being joined to the 1,000 yards length 0a£ft°1' anchored near, or to a
lead&? to the battery in the attendant {ery, as shown in figures
moored empty mine case conta
4 and 5. _

(b) The branch circuit 1s som
case, instead of being stopped 2 ol
In a net bag attached to the fO(;tIf.itlto‘(,i with
bag should be of good size an« =/ ken away
cable to run out through, _if net {s lgianch circuit are 0

2. When both the main ant o in the usual way.
cable: . JORL 5 it 1-inch footrOPB' at every 12 feet,

i B A ﬁlzit E stopped t0 ce foc‘))m;ogt of footrope. The

Illle main cireuit is Ell:zs 7 cable to every 1; c(;rcuit in the roquire d
?) RE 4 fooy 6 mch\_t forked into the mlﬁ::ck of the branch circutt
rup?h Grrgiarg ], ¥ in figure 9. Thes N6 immediat.ely_ below
Position, where.‘ shown ttached to the footr 1; Thod of stopping the
Eiy 1?0 00]18((11 i .i'LlI;itaf{)ove,‘instend of ﬂ&‘;;‘) In the case of t}ae
LIS, 88 COSOTLIR uit along the foo Lust be taken that the
atter method being € oSy AL

Stops are weak enouggh for the slack ¢

ble 45 brcﬁll{ Bld:v{)lefore the stops
3 t be bI'O {0
. _‘01{' “7]1]_ no
the stops, and that the cable lt?n}r by a su

bhmarine.
) W
Part when the net is taken #

ining the bat

otimes of pattern 600 cable, in which

long the footrope, the slﬁck_i:i‘ 100]111(:;1
s as shown in figure 3. he i
a stiff wire gr9mmet

- a submarine.
o f pattern 600

NETS.
THE NE ; =,
10 PREPARE through the water

fully
I ' i .placed and care
: The branch circuit is first S, il

: : ; ecl wire is
tight gland in the mine colve; : g-inch ﬂe'\lbli Stthe top and bOLEST (()if
Screwed down. A lengt 111 the ring 8y bOtvire as shown i ﬁgm:eth.
rough a small shackle 0! 1 nshon voe)n auxthy DA RaTeh t
the mine, and a throat Sm?gc%d midway b(it:z case of the 60-fect ne;S
he first, mine is then fp th(; net, and 10 tllt;ulq' the second mmt‘;dm
f Y o =) b . i A
Vertical from one end © nd fifth houzclueirrhth verticals fwn;mwn
Midway hetween fourth tﬁhe seventh 11nct t.f:e mesh joints, a5 2 ntal
ML x s the - 170
Placeq midway bC‘f"‘”’l"" re is ma 1in the net m & ho‘l‘vgrking
f)ther end. The %-"'10 1Y e thus suspo .co to the tide when
0 figure 2. " Tho mines a¢ LR - really invariably he ¢85
Positj nt the MUTT " ctical ‘
in t.}t;?{;rfglgfptﬁfsetiflo, which is P8

is put 0

y invaria
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The same ;
3 procedure is gone thr :
of the six 300-foot sections of net ough with the two mines for each

The nets are float

' _ ed by glass ball
Elns method is perfectly eEﬁcient& Byt

ags for the glass balls should be
required to leave the line of ne
glass balls in the net bags may b
us%&].‘;y dmlm in groups of four gl

xtra glass b

e alls are usually

The leaches of th i

. I the sections of net
pound parting clips and the foot of t?l B
rol’ﬁ1 n,ls? by 150-pound clips B
e circuit and mines hm:'
as described i e Plneadion o .
et be,i nt;u; tlolft-sdme then paid down into lt.if 0; s 2l i
Nabbee s 1;veth ath\.vartshlps on special chock g hc"ld,
etindy u; 2 e mines do not rest on t} e
ually stowed on these chocks in tw ze ERese. e

O T1er

tiers of 4 depending . 'S O
el ting,, g on the drifter. The nets are thgrfl 61‘;1;1{311;88
. y for

| shown in figur
if correctly carried out.Il f’iﬁf(: enSt
t(;f jarred trawl twine. When it is
il 3;::;01? ext(.ended periods the
e with wire netting; this is
alls as shown in figure 8.
attached immediately above each

e clipped togeth
; gether by 150-
et clipped to the 1-inch foot-

T g T
O SHOOT TOWED ELECTRO-CONTACT MINE NE
Nets are shot i i s
being Statione(? toflndthf R il R
b e T lcc < at the fore side of the nets for b WO s
Sfsatone 1and, who 1must know in which order ilgemng up the
coALLe) e wing with the mi : . ' the mines go,
chalking the numbe b St S e b by
r on the min slesprnged b
o : : es as they are pl 5 o 72 5 N7
£ :fltoe:nbfemgrﬁtted to the nets. A lanyard olf ;Mje'd 1o drifter’s
thel.n Oué zflstlattiac{gﬁd E?q each end of each mine E;I?Ch'll'lemp abgue
- 1e ho hen the net el
Sl ; : : ets are shot the ciremn; 5
ok ytllnca:jtj of the special test set supplied to 15 Circulﬁ should be
} ; the test su'::l; when joined up between mas e e
; 1;1]1(1 D mam cireuit and earth
f all is correct and tl i
. 1e drifter well clear
: o e of )
1I)r‘.uun \IJme may be joined up to the firing batte?}l-e e o
e il ocked by_’ the officer in charee, and thy'-
Jomn up under his supervision. T AR

The battery must
rpedo rating will

TO SHOOT MOORED ELECTRO-CONTACT MINE NETS

Each drifter is f s

s, duiter is fitted with 800 yards of f-inch chai
redweight anchors. The chain is in 100-vard e R e
together by chain connectors as shown in fiot {alcT}engths joined
verticals are secur ; gure 7. 1e 1-inch wir
i ecured to these connectors, which are necessy 1ch wire
LES5Al'y owine
=] o

to the tendency of th
. e cable to turn and twi i
vist the I-inch wip i
ire vertical

e b lp ec IS t YT
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1-inch wire verticals, each of which has a fisherman’s pellet at the
top. Iach vertical is made up of three 10-fathom lengths to allow
for mooring in various depths of water. The verticals should be

not less than 5 fathoms longer than the depth of water at H.W.0.8.

For laying the nets one 9_hundredweight anchor is shackled onto

't-he. mooring chain and let go, the drifter drops down with the tide
riding to this anchor, the mooring chain is led twice round the base
of the capstan which is used as a bollard, and as each 100 yards of
chain goes out the vertical is shackled to its chain connector. The
head and bight of the net are paid overboard, and great care must be.
taken not to let any strain come on the parting clips during the proc-
ess of paying out, as it Is this that carries away the clips and not
the strength of the tide after the nets are shot.

Nothing stronger than 150-pound parting clips sl_lould be used.
The chain is checked each time as 2 mine is lowered mto the water.

The second anchor is shackled to the inboard end of mooring clm.m. .
1d taut. SIX hundred yards of

and is let go when all chain is out & y
et can be laid by this method in about half an hour, and Cﬂ!}i (;
Weighed in {rom half an hour to an g to strength ©
tide and state of sea.

! To moor an extended lin
line of bearing just over 800
shoot nets each drifter drop
ﬁ({El_- of nets. Any required lengt
Minimum time.

It is of the greatest importan
800d order, otherwise this method 1. the nets and the
Great care must be taken in veering cable with t ttm' b,ut round
¢able must not have turns round the barrel of the 0’1{) 3 've’iahing nets

the base of the capstan, or bolla.rds.can be Ps‘ed- n ¥ ﬁ‘bcnblc A

the drifters must use their main engmnes to kee

t'O Pl‘(‘v 5 &
went surging strain. :
_Should the ]i?w ?)f nets be left unattended, th
Paid the line of nets out, takes

hour accordin

s of drifters anchor on &

When signal is made to
paying out her
laid out in the

e of nets, division
yards apart. :
s down with the tide
1 of line can thus be
d be in

ce that drifters’ capstans shoul

can not be used.

p gtrain 0O

o drifter, after hiwin_g
{ pattern 1207 cable, whlch1 is
jreui ‘ne at right angles
} in circuit sroceeding at T1g .
Lo e ey o d di;tlnnce, drop the 5-hund_1ed—
ed with 13-inch

t ! L
\? _the line of nets, and, ab the require 10 case is Mool

Velght, sinker, to which an emp b{tllnglmoorhw depcllds on the dapth

exihle : mhe length o1 ¢ % he mine 1s

steel wire. The leng the top of the

of Water, and it should be S0 ALz o vzry conspicuous.

st awash at low water, otherwise e be inclosed .n &

4 A

: 16 minge case sup])Ol‘tS the battery,

W 47 o §

Atertight hox seized t0 the top

- 1 ﬂ
3 Ltforo mooring the mme-cnse!t d, a
e lllle of nets, the cil-c.],ut is tested,

the end 0

anged 1 :
mine case 18

which may
is well clear of

when the drif.te? : .
A od if correct 18 joined up to the

___ﬂ.-_—"“""'__"_—_
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|
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b_&ttery. One arrangement of mj
tight box) is shown in figure 4.
thi;f iSS—];ullld:edw;aigilt Silnker has a 4-inch hemp tripper attached,
5 2ed to a li-hundredweight sinker: to the latfer 7
ch}];lp buf)y and buoy rope are ait;’tnched. J e i T
b tim hpesdof.net are not left unattended the drifters anchor at a
p ﬂe erlﬁme dist ance at right angles to their line of nets. the battery
in hle wheelhouse being connected to the main cire 't,, b :
o 6 mg cult by pattern
i Ttl;le tChl'ef hml'ch_ca,p to laying and maintainine moored electro-
or}: a}i mine nets 1s the weather, as it is almost, i;l)ossible to carry
ou }E e work in bad weather; this, however, has not prevent 1( lth-e
method being used with great success, In many 1ocﬂlitiés %

ne-supporting battery (in water-

VERY IMPORTANT,

%ﬁq ba,:cntlery is kept in the wheelhouse in a
¢ cable must never he taken into the

0 _ : wheelhouse oxcept t
join up to the firing battery, and all precautions must l(; chlf_hpt m
see the 1.1e'ts well clear of the drifter before doing this i

The firing battery must be disconnected and the box lock
before attempting to board the nets. S KR

For exercise purposes with a submari i

: ; arine the mi
with two No. 19 disconnectors in series i
the disconnectors must have the powd
viously; this is only to be done b
practice.

locked box,

: may be fitted
10 an empty primer tin, but
er removed from them pre-
y order of the officer in charge ofpt-he

PREPARATIONS REQUIRED FOR FITTING DRIF

TERS TO TAKE TH i
4 E
NETS. MINE

Battery boxes should be fitted in t
key.

Elbow pipe to be fitted in side of wheel
and earth wire. The wires should never
except through this pipe.

A suitable nut or terminal to be found or fixed for connecting the
earth lead to. i

The wings of the hold to have a deck built flush with the platform
and this deck should have chocks for taking the mines and keepin;
them off the plungers. A

In fitting out the holds of drifters to take the mines the height,
'from the upper deck to the platform should be not less than 3 fee?g 9
inches, to allow sufficient room to handle the mines ; about 4 feet, will
be found a convenient height. :

he wheelhouse, with lock and

house, for leading in line
be allowed to he taken in
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The chocks for supporting the mines should have a hole bor{a)d
through them between each mine in order that a lashing may be

passed through for securing the mines in bad weather. .
It is desirable to paste up in the wheelhouse a simply

notice for the skipper to refer to, such as the following:

worded

PRECAUTIONS WITH NET MINES.

Do hot jOi[l up ﬁ]'i]lg bhattery until nets are out
the drifter, i

Do not hoard the nets until the firing battery 1s
the box locked up. .

Have a man stationed with a sharp kn{fe t
friendly vessel approaches the net and there is no
the battery.

Do not join up to firing batter
With the menotti and get no swing.
disconnect, the firing battery to preven

disconnected and

o cut the cable if a
t time to disconnect

e tested the circuit

- until you hav . !
. of your mines fire,

Should one
t it running down.

REPAINTING OF MINES.

d lead once & qua.rter'. Th;i
and replace one mine 1o eai:
and repaint 1t, and at the

Mines should be repainted with re
est method of doing this is to 1'emov;3 :
: o L B

boat every week and thoroughly ovel fl?t'ncrs
same time renew all the india rubber TS
’ B
.+ OF ACCUMULATOR
CARE 4 MAINTENANCE OF - :
i ccumulators sup-

ious ces of &
rious makes

are generally stuted' to be
from weakness OWINg to

ATTERIES.

va
lary cells
probably

In reports from ships on the
Plled, defects in smaller seconc
‘due to broken terminals” (
Xcessive corrosion). '

2. It is considered that this COTZP™ B
Qe to the acid creeping over the Slt_llt‘b ?rassillo‘
ete., while filling, or overflow while & g

olvtic ac
S i to electroly
OMe cases the corrosion due P o

000_'11 assisted by the access of At pl.opm.ly_
\vgnlg to the lid not being Scf]}‘m\ E L Rl grell .

Sl Do b s i ifRineed MO IO S e A ol

Hasli 1_&tt(‘11t-1011 is drawn to PR batteries, especia lymnm o
andlmg and maintenance 0 :q. cleaning and vaselining g

‘ ]ﬂCl( ?ceptaclcs after charging, &

f the re £

o the battery bo.\.c's.1

g1, have been founc
)

osion of the positive termi%m_l is
e e battery, due to spilling,
‘o during charging. In
tion has probably
attery packing,

at care in the
egnrc[s

¢ Wiping off of all surpl
*I'Minals and drying out ©
© case of water getting il_lt
Wh{l" The cells, pattern 331 ’
0 charged at rates highe!

: 112 ree-quarters of an al
SS necessary, an

to gas exqessively
ormal. The charging rate
PE herefore, 106 be exceeded
g i hssary toward the

d a half-amp

and well clear of -
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end of the charge. This and the preceding paragraphs should be
read in conjunction with the instructions promulgated on the intro-
duction of secondary batteries, of which the following are extracts:

“ CHARGING AND RECHARGING.

“The accumulators if supplied uncharged are to be filled with
chemically pure sulphuric acid, diluted with- distilled water to a
specific gravity of 1.200 when cool. g

“It is most important that the diluted acid should be
filling the cells, and an hour or so after
they should be topped up with further
to replace that absorbed.

“The cells take about a quarter of a pint of diluted acid each
when filled and topped up, or two pints per battery.

“The batteries may be joined two in series w
desired. :

“The normal recharging rate is three-quarters
20 hours, and on first charge this should be exte
to 60 hours.

“The cells may be recharged at a maximum
amperes for 8 to 12 hours, but it is prefer
recharge at the normal rate.

cool before
the cells have been filled
quantities of the diluted acid

hile charging, if

ampere from 15 to
nded to at least 45

charging rate of 1}
able, if time permits, to

“TESTS OF CELLS AND BATTERIES.

“The cells or batteries when fully charged and allowed to stand
for about five minutes should give slightly over 2.2 volts per cell
on open ecircuit, or 18 to 19 volts for the battery of eight cells.

“Where a voltmeter is not available, the cells and battery can be
efficiently tested with the cell tester, and with this each cell when
fully charged should give 1 ampere through 2 ohms, and the battery
of 8 cells when fully charged should give at‘least 1 ampere through
16 ohms.

“The battery should not under ordinary circumstances be allowed
to fall below 1.8 volts per cell or 14} volts for the 8 cells during dis-
charge, and this is determined by means of the cell tester, by each
cell giving a current of 1 ampere through only 1.5 ohms, or the 8
cells giving a current of 1 ampere through only 10.5 ohms, when
they are discharged to their normal discharge limit of 1.8 v

olts
per cell.

“NOTES.

“The batteries when fully charged will (if not used)
charge without any appreciable loss, this being somew
10 per cent, for six months with a corr
loss for shorter periods.

retain their
hat less than
espondingly less percentage
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“The hatteries should be kept charged up to their fu%:?g;e:ﬁi
as often as opportunity occurs, in order t'halt thz Ellilgrd for use.
of giving approximately their full output w 1119111 1Cllld Mg

“Any acid accumulated on th.e t()]_) of the .CB ds'lb 1(1))3 confirmed that

“When charging the batteries, 1t can 1_‘3? lt'y1 by reversing the
the cells are being charged in e .1-;ght d;lilc l(ilamlg in S 1
charging leads and noting the bn].lmncy_f' O the lamp will burn
the current is passing in the wrong dizebon ssing in the right
with greater brilliancy than if the current 1S passiig
direction,”

] ) tro-contact mine nets.
] 30 dr vith electro-con
List of naval stores required to establish a base of 80 drifters 2 .
‘ | i indi S,
{ include the ordinary stores required fur‘lndlcﬂtur ne
(This list does not in J

De?.““n’im' Quantity.
i ion.
Pattern and description.

o e

B. 3.

2
i Number-..
i - very suitable)....--
Open tank for testing circuits. (Drifters tanning tank very
. ....| Yards..-.- 600
jzi LT i S i e o ORI
Wire line and strand, flexible for seizings, :-inc
e Number... 4

5 i . are
Earth plates, copper, 65 W. G., 1 foot squf

1
2

A Blows lamipy) st e b1 e e s
252 Scissom._l --------------------------- f 1
v B. 10. 350

20 Spring balance to 30 pounds...- ===+
2050 S{mckies, serew, 4-ineh......co-eeeentt

g Vice, bench. ...l Il eaepenneeet

12;};? ;\i‘u.nil ond cut chisel. .....-.-oecoo0 "

1 poers, side eutting
1450 Crickers

677 VAARANA ;o boh il R

[y

RS —
Pt ok bk 1 e 1 D bt B 1S et 1O BT e 1D D 03 1D T3 S et 85 1S 10 B S W O b

3 3, shi
Hammers, 2. ouurll L
252% Cold chisp]. p ...........
e Sorew drivers, 8-inch.. s
1055 E“ﬂohes, steel, 4-inch. .
105y goldering bits......... :
490 qoears, tinman’'s.......-
552 oW, hack, frame for. .- % %,
553 3::3 }mﬂ{f, B{“gw !r'or. : ¢
24w, hack, blades for....------:"
4;?& Fileg, flat, safe edge, smooth, S—m?h
386 moles, flat, bastard, S-inch...----
78 1ies, flat, bastard, 10-inch- mf‘
- 79 t.les, round taper, smooth, TU-EH(' ]
33b ‘1les, round taper, bnsmrdﬁ_'nrh-
312 .les, half round, smooth, ({.incll
536 €8, half round, bastard, 1
Rule, wood, folding, 2 feet..¢---
8pl, 1,3Pe, measuring, 100 feet..--
ip mie nut, finch........---- o
BR14 yeoPS, h&epnrnre (taper, secon! b A
) ‘rench, tap for.....-..--+-*
g Palms, § ’lRmker’ cen-

s ‘eprllﬁs N e e
000 I')I“”f\ breast, with {!r'llls. =)
800 q,9¢Ks, taps, and dies, B. -
ﬁ?-'{i)a Stocks, taps, and dies, Wh
618y Stocks, B T [P E EE
Digs, T R S St

Canvas, R. N., No. 6



“fuoyiny

O

| S v mmesr——

Insulating
FPlug.

/

—-/nner Ring.
--Contact Spring.
----fnner Flunger

i -India Rubber Disc.
- Outer Flunger.

s

I

‘118 sl

b

70dd

=ino2% (PN

adr

i “inner Ring.

Contact Spring.

1050 |

coes AT

mavorel

i
43 3
:5 3
0
£
r) o
(=}
o
)
LF | =3
: : ;
c = b
?u ]
a-
&
;n P
o,
-
o
=3
o = :
Z & :
-t
:— =
n
o
e 'U': i
&
g =3
(a=] ; 2
[
n ¢ = b
- =

F9

ILON

[
t

SUSNTIITA INTMVINENS-IINV NO §




0g - —O_ apaa o oapo@ 0 o oo Q n.n o E R Qop00 o Qo a0 Q e ogop
Q o =1 oo o 2o ap Q0 —
- o0 o o0 - W1 a o 0 o ‘(‘y
‘ﬁ’,
)
! e
! ,c-b/
<
Y2
7 VT L 1pid
T TH \ ;
5ltw 44 il ™ o 10 20
/I 2 ~ | b W — == =14y 1. I8
BE—— S
E.C.Mne
E-CTO0E

—_—
—

Qemoured Cable Pott 1207

j201Cable Se

Lured fo Factrope fwith IS0 b, Chigls.

A S e

) T on G Seiing C ontinvous FooTrope . Armoored Cuble Pyt e g, Net secured Yo Fostrope with 15 O bs, Clips
— D 1]
; i
0
w
’/a‘
g
f; d
5 ‘
= |
B
=
0
o
z L
: 5
()
(4
v
aketch showin Oreandement o Cable 1.
(=] Dr". #Q"‘
Ormoured Cable Patt Y12 120y, Clips I50lbs.
— Shadkle Putt. ;:‘\&.
02 205,
ST e e
_ —HECLASSIFIED_ |
80089—17. (To face page 04.) : A;_l[horily{ﬁ—-'-)‘f’ifo_' by | ~
‘ . | ____P-—"ﬁ'—“i

—




|
NOTES ON ANTI-SUBMARINE DEFENSES. 65
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| . Qrecangement of Ba\"cev\.! YooY and
i Method of a'\'*ac.\'l\né‘_- Patt. I'lO‘I‘ Cable

Frgure L.
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Battery
(Mine Case)
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