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SECRET. 

NAVY D E PAR TllIENT, 

·OFFICE OF NAVAL I NTELLIGENCE , 

l lashington, May 5, 1917. 

This pamphk•L i n reprint of confidontiul British publications which 

this offico is nuthorizecl to republish. 

I t is very important thn t this informa tion should be kept secret. 

No person not n commissioned officC'r of tho Nnvy should be allowed 

to oxumine this pamphlet,. 
ROGER W ELLES, 

Captain , U. S . N ., Directo1· of Naval Intelligence. 
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SECRET. 
NOTES BEARING ON THE DESIGN AND CONSTRGC­

TION OF ANTI-SUBMARIN~ DEFENSES. 

MARCH, 1917. 

1. These notes arc the resul ts of experience gained in the construc­

t ion and m aintenance of an ti-suhma rine defenses since the commence­

m ent of the war. 
2. Design.-The best form of defense for a particular harbor, por t 

estu ary, roaclstead, 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 h9kling ground require 

to be specially considered . 
4. Site.-In view . of the great rnnge 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 m esh of sub­

marine net defenses will not deflect or a rrest torpedoes fired from 

seaward of the hoom. 
5 . Desc1'iption of submm'ine net defense.- The nets are usually_ made 

6£ 2½-inch circumference special reinforced flexible steel wire, with 

a breaking strain of nearly 20 tons and specially lubricated internally 

<luring 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 w1it of length is 600 feet. 

8. A unit 600 feet long and 60 feet deep, made of 2½-inch circum­

ference flex ible steel wire weighs 3 tons, and can be handled and 

t ransported without diff1culty. · 

9. The meshes a rc formed by four-w11,y 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 m ade by Messrs. Bullivant & 

Co. (Ltd.). 
11. The depth of t he defense should be propor tionate to the dep th 

of water , but no nets have been m 11,de of a greater depth than 140 

feet owing to the difficult ies of handling and flotation. ' 

12. I n practice, defenses exceeding 60 feet in depth are made in 

two t iers, the upper 60-foot net being of 2½-inch circumfere'nce special 

reinforced flexible s teel wire, and the lower net of 2-inch flexible 

steel wire. 
96680-17-2 9 
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10 
NOTES ON ANTI-SUBMAilINE DEFENSES. 

13. Experiments have demo t d 
defense should be f ns rnte that the upper portion of the 

0 greaber strenath th th l . I 
wherever possible the h . b an e owcr port10n, ant 

. onzontals of th h 
breaking strain than th t· 

1 
e nets s ould be of a grrater 

e ver 1ca s 
14. The nets are attached . 

jackstay; the circumference 
0
t~~he surf~ce to a flexible s teel wire 

: 15_ The length of the jackst . ch vanes from 4 to 5 inches. 

the floats. ay 18 governed by the intervals between 

16 B di 'din · 
· Y vi g the jacksta · 

· attached to the floats r . Y mto comparatively short Jeno-tbs, 
' epau-s can dil b 

17. The use of a contm· . rea Y be effected. 
n t t· f uous Jackstay f • · 

0 sa IS actory and re d , avored m some desio-ns, 1s 
diffi. ul . n ers a brea h . b 

c t to repnll'. c m the defense serious and 

18. De~chable net sections.-D 
long, are m use at some b etucha~le net sections each 300 feet 
the . k ascs. Th h d ' 

. Jae s~ay by means of as lit . e ea of the nets is sccUI'ed to 

with special regard to the lop 1 link_ ~fa breaking strain determined 

:::ea~h e~c. The object in ~:wc~:f t~ns, e. g., strength of the tidal 

att: k ~ iackstay when subjected t 
O 

· ow the net sections to detach 

to ,~t~taida vessel, but the split li~lt~normal resistance, e. g., when 

19 0. l . the stresses set up b h hould be of sufficient strength 
. a cium flares-1/., l ' y t e wave m f 

defenses w·th d o mes lights o ion. . 

rying awa; f etac~able net sections .- Tdhese are ~corporated lll 

20 M o . a section. ' an serve to indicate the car-
. ets 'Wl,th mines ~.c. 

defenses but m· ·-••.I.Illes have al 
' general ·t · so be · · t 

pendently. Their u . ~ 1s considered th en mcorporated 1~ ne 

and requires skill d se WI th net def ens . at they are b est used inde-

21. An expl . e personnel, etc es is opan to several objections, 
. · os10n of a . · 
m the defense not readil mine Would probab 

22. The possibilit Y tepaired, and im _ly cause a serious bre_ach 

attached to the Y of net sectio bpall' or destroy the flotation-
. · m Would b ns reak:in · 
1t,1s preferred to d 1 

ea serious ,.,,, g adrift with mllles 
. ini ev-e op th =enace d . 
Ie orced by obs . e use of hydr 'an , generally speaklllg, 

2 erv-at1on · opho 
3. If possible the mine fields. nes and magnetopbones, 

seaward of the d f observ-ation "'; fi . 
. e ense b u..une eld . 
is necessary to pla h' ut Where a is best placed slightly to 

. ce t e min . swept h . . ·t 
sweepmg operations ri h es Just Within c annel 1s maintmned 1 

24. Floats.- The g _t up to the b the defense, so as to aUoW 

~eight to b_e suppor!~~cmg of the floa~~-
d1stance apart. ,.but 60 feet ( is naturally o-overned by the 

25 Tw centers) . o 
• 0 types of fl is a convenient average 

(2) steel or iron b 
1 

oats arc in 
2 anc s b gener l 

6._ (1) The adv-antao-or uoys, n use: (1) Timber baulks; 

of which should b 9 f oes of Wood fl 
e eet by 6 f en oats th . . 

eet by 4 fe ' e maximum dimeus1on5 

et, nre: 

KOTES ON ANTI-SUBMARINE DEFENSES. 11 

(a) Comparative invulnerability to damage by collision or o-W1f:irn 

or the action of water pressure if deeply submerged. 
0 

(b) Cheapness. 
(c) The raw material is usually readily obtainable. 

(d) They present 11, formidable obstacle to surface vessels. 

(e) Thoy do not leak, and when saturated give a reliable buoyancy. 

(f) Thoy can readily be repaired. 
27. Thoir disadvantages are: 
(a) Size and weight compared with a steel or iron hollow fioat. 

(b) Consequent difficulties of transport. 

(c) 1'ho increased resistance set up when moored in a tideway. 

(cl) Tho incro~sed stresses communicated to the jackstays and 

a ttachments as the result of considerable wave motion. 

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

of component parts as tho result of (d) . 

(f) The uncertainty of floats made of the same class timber giving 

the same buoyancy. 
28. It should be noted that Oregon pine is considered to be the 

best t imber to employ. 
29. The best form of timber float is a baulk, synm;unetrical in shape, 

composed of a number of sleepers securely bolted together. 

30. The attncbment to tho jackstay should take the form of steel 

or iron bands or rods, an-nngod to take the stresses on the jackstays 

without transmitting them to the float . Unless some such form of 

attachment is employed, the stresses sot up tend to tear the wooden 

float ns m1der. 
31. (2) The advantnges of the hollow steel or iron float are: 

(a) Ma..-x.imum flota tion with minimum displacement. 

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

(c) Certainty of flotation. 
(d) M.inim1m1 stresses communicated to adjacent parts. 

32. Tho disadvant,agos of this type of floa,t are: 

(a) Vulnerability to destruction by gunfire, explosion, or collision. 

(b) Liability to leakage, which may result in tho loss of a net section 

as tho result of the buoys sinking and collapsing under water pressure. 

. (c) Possible di:fficulLy in obtaining the raw material for the floats 

m sufficiently lnrge quantities. 
33. Generally speaking, a form of steel barrel, oxyacetylene welded, 

of suitable thickness, is considered to be the best type of float. 

34. Barrel floats arc attached to the jackstays either by a strength­

ened oyc bung, or by a chain led tlu·ouoh a watortiO'ht Lruuk in the 
. ~ 6 

ax1s of tho buoy nnd arranged so as to bring no strain on tho walls of 

the barrel itself. 
35. ·,.!;'he trunk may be either verLical or horizontal. 
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12 NOTES ON ANTI SUB 
- MARINE DEPENSES. 

36. R endering winches _ 1u1-

b h Id . n uerrver ·11 
e e by automatic rend • . possi) e, net defenses should 

Yiel l b · ermo W111ches ti 
c ~n em? struck. 0 

, so 1at the defense mny 

37. The chief ob1·ect f I . 
nnc ffi · 0 t le Wmches i t ff 

e su cient to brino an tt 1 
. s O O er a prooressivc resist-

of th · ks 6 a ac nno v I O . 

e Jae tay rope in res . 0 esse to rest within the limi ts 
the rope b · • ei ve on the dru f 

. emg paid off at spe I d ms o t he winch es wi thout 

38: With this object in v· ec sd angerous to the eno-inc . 
proximatin t 6 iow, efenses a . b l o 

·3g Th g O OO feet in lenoth • 10 ro-:en up into uni ts np-

ino ~ - he ends of the jacksta by of I. e.h, the length of the sections. 
o me es on b d eac sectio 1 d 

should b oar trawlers . 11 are ta -:en to r e11 or-
e moored · th . 01 other · t 1 I · ] 

searchlight m e lme of the b sui a) e vessels, wluc 1 

with the s, kin~nd manned by skill d.oom and be armed, fitted \\·i th 
wor a f th e ere, th 

40 Th t O O e winches t vs oroughly con vorsnnt 
. e ype of Winch . ' e c. 

and patented b m genera} use is . 
automatic steaJ the_ Chase Co. of OJu a variety of that designed 

41 w· h towu1g Winch <!, and known as th o Chase 
. me es operated b . 

42. Boom defens Y con1pressed . 
sessed by vessel t ve~sels._- The chi ff au· are being in troduced. 

vessels, between ~vl ~r:ng 1n~egral ui~it e~ures required to ,be pos­

net sections) are· uc there is a ships' s o the defenses (i . e., gote 

( ) S · Pnssao-e . · 
a trono const. . o , 01 vessels supporting 

(b) G O 1 Uct1on 
ood weath ·I . 

when the vessels er y qualities to c l l 
f are m na ) e th 
urther girt to withst o~red head and s t ~ stresses to be withstood 

ported on either sid an the stresses . ern in exposed positions ond 
(c) C e. set up b th ' 

_omparatively Y e net sections sup~ 
water line is a ~mall size 

(d) -u conven1e t . . A vcs el 
.n.abitabilit n size. . s with about JOO feet of 

43. Boom d I y. 
44 '"'' h c ense ves, ls 

• J. e self- r ::se need 1 
fo und to b p opelled Brit" 1ot nccessaril 
class f e very suitabl . ish type of N y be sclf-propclled. 

o vessel carries , _e, and bt1s b orth Sea trawler has bccll 
45. Boom d,I'. a ciew of b ecn react·! Tl . 

Pell cl e.,ense ve8 l a ou t 10 1 Y available . ' 115 

c vessels "' se s of . 
spcciall . ' i:,enorally so special 

46 J des1gncrt to me t1ewhat i111i} con.struction.- Non-sclf-pro-

atta~k any watertight c~ requirclllentsn,r to unwatched li o-h t vessels, 
. rupnr tm ' are no b b d 

47. Net de . 0nts nrc r ,- w _eing introduce_ · 

not j)erm •t fifenses held by . p o, ided Ill view of possible 
1 o v ess ls b rn.001•1, · 

the net sect" 0 
• oing mo ng buoys.- w . 

resilienc ions should b orcc1 ns int here c1rcums toi1 ccs do 
e can b · · c ogral • 

48. Tho leno~~rnpartcd iu Ll :cry slnckly units of boom d efenses, 

1½ times the 16 of the llloor·us lllannc1· rnoorecl. Considcn1ble 
cepth of 1no p · 

Wn,ter at hi"'. endan ts sh 
gh Water. · 0 uld never be less tbflll 

KOTES ON AXTI-SUBMARINE DEFENSES. 13 

49 . Whore it i · imprncticnblo to hold tho ends of net sections by 

rendering winchc.-, on board vchscls moored head and stern in the 

line of tho boom, the ends of tho net sections are attached to moorino­

buoy;:; plnccd approximately 600 feet npar t, i. e. the lcnoth of ~ 
sce;tion. 

0 

:30. The pcgtop form of buoy is lnrgely used, us is also the cylin­

clricol form of buoy, which is of less complicated design. 

51. Rende1•ing buoy.-A rendering device in the form of a borrel and 

bra,ke h ns been fit ted inside mooring buoys, but the presen t design 

docs not p rovide for the rope being nutomaticatly rewound on the 

barrel after being paid ou t. 

52. Mo01ings f01· vessels.- The moorings for vessels holding sec­

tions of tho net <lefense consist of chain groundwork bifurcated by 

two legs ahead and two legs nstern. 

53. One 3-ton anchor, bncked up ii necessa.ry, or one 4-ton anchor 

terminates each end of the grow1dwork . 

54. The four chain pendnnts or briclles are brought up, one from 

each leg, to each sirlo of tho bow and quarter. 

55. The moorings for gate vessels should be laid with great pre­

cis ion. To preven t translation, breast moorings are laid on the side 

fartbc.,t from the ships' passage. 
56. All moorings should be in instant readiness to be slipped and 

buoyed if necessary . This is specially important in exposed positions, 

where it may prove necessary for the vessels to run for safety in 

heavy weather. 
57. Mo01ingsfo1· buoys.- The charncter of the moorings for buoys 

lflrgely dep ends upon the stresses likely to be met. 

58. Moorings are generally of two types, 

(a) Chain ground,vork, lying on the sea-bed, with a chain pendant 

of convenient length n.t tached to the mooring buoy. 

(b) Two or more flexible steel-wire mooring ropes terminat ing in 

short lengths of chain cable attached to tho anchors . 

59. Method (~) is gonornlly used for great dep ths to reduce_ tho 

weight of the moorings to bo supported. 

60. Method (a) requires considerable precision in laying. 

61. T he anchors nre laid at righ t angles to the line of the defense, 

one on either side. 
62. Attachment of moo1'i11gs and net sections to mo01ing buoys.-Tbis 

is all important, os the principal cause of failure is unquestionably 

faul ty d esign o:f attachments. 
G3. The cardinal principle to be kept in view is to allow tho moor­

ing buoy (h eld by one attachment only) to take up tbe l ine of least 

resist ance in a t ideway in such a manner that the momentum set 

up by waYe motion is not communicated to the jn.ckstny or mooring 

attachment to any arpreciable extent. 
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14 ~OTES OX \ NT 
, r I-SUB,\IARIKE DEFENSES. 

64._ Great care is necessary in l . . 
• securmg, all connection c cucbmg, or othernTc pernrnnently 

ing pins nnd forelocl· c~' \ g., shackles with var ious forms of secur­

otberwi e t hese ,..,ill''. e_c <bnuts, pins nnd pellets o-rornmct.., .... tc ns 
h . • mev1ta ly ,,0 1. 1 , o "'' v ., 

t e moorings to sink nnd ti . r' oose and d rop out a nd allow 
6- I t h 1e net sect1·0 t 0 • s ould rnrel , b 11 o part . 

weight th y e ncccssnry to 1 
an 3 tons. cmp oy anchor~ of n greiiter 

· 66. Ca.st-iron a I 
with su nc1ors with wrouo-ht .. 

67 ice~ s, but must be cnrcfull ::'i .-11 on bar_s hnYc been employed 
. · For the mooring- 11 • Y aid to avoi d fracture 

flexible st l · "', 1-mch and ? · h . · 
68 SZ _cc, wire are generally e l --me cham cn.blc nnd 5-inch 

. iivs passages or . mp oycd. 
defenses ship , gates.-To allo"· t rr· 

69 Th · s passages or oa"c . ra- 1c to pass Lhrouo-h the 
. . . csc are generally bo L s nrc provided. o 

conveniently be 1 . a out 600 f ect · 0
. . . 

70 A . . c ossified as ''s · . in e cct1vc width and mn)' 
· sw1nou1 . winging'' I " ' 

one end cle .o fg or pivoting gate i anc vertical " gates . 
ai O the sh ' , 6 opcrn.tcd b I · f 1 

vessel or buo d fi . rps pnssaoc tl Y )cmg s wung ron 
71. This f y e nmg tbe opposit' fuie_other end pivotino- u pon tho 

clear of the ;1:U of gate may be o e lit of the pas sage. o 

au·way or b peratecl by tl . cl 
72 . .Although ' Y lllcans of . a 11rd Ycsscl moorc 

certain in its a t~ot so rapidly ope . ta rnoonng buoy and a ha"·scr. 

1 c 1011 and 1 a eel t h · f 
c osecl than a ,, .' constitut ' 1s orm of o-n.te is more 

7 vertical" es a rnor ff . b I 
~- A vertical gate . gate. e e cct1ve defense w 1cn 

agam to comp1ete th is lowered to all 
swinging form f e defenso. I t . ow vessels to pass and raised 
th 

O gate b t 18 lllore ra 'dl ' h 
e catenary at th ' . u there · · ?1 Y operated thnn t e 

defense is constant} e co~rect heigh: som~ difficul ty in maintaining 
74· Fm-ther, whe~ :tnamtained. 

n,nd 
msuring that n.n eff eoti'7'8 

of the net b . the rang 
shi ' emg fouled b e of depth i . 

ps passage. Y a Passing v s s:rna}j there is some dangei 

r 75 .<lDuplication and b. · esscl when lowered to forll1 11, 

egar eel as o Ject of 
attq.ckin an obstacle net defens · 

76 
T g vos_sels on orb {ather than es.- Net defenses should bo 

th · he Prunary obj ~ ow the surfa a Permanent obstr uction to 
e vessel and f cc of net cl f ce. 

by the su . orce her to th e enses is te 
77 I .PPortmg craft e su1•fac rnporari ly to ombarrnss 

boo~ this a fundarnent~l . c, When she can bo dealt with 
s ould be d Prmcipl 

78 Wh 11 equatel e of ant· 
of ne.t d f erever Possible f 1Patrolled. I-submarine defense thn t the 

e ense should b a cast tw . 
79. Dest1•oye1• boo e Placed. o distinct nnd . d d t ]jJ:leS 

surface ves ls ms.- 'l'L b· m epen en 
. se and ... ue o J 
to pass at h' h' par t icul ect of a d 

80. T1..: fig speed. arly torped bestroyer boom is to ar rest 
UJS or:rn f b 0- Ont d t;ncT 

· booms. 0 ooin is b estroyers attemp LV!:> 

est Placed to . 
seaward of the submn rlll0 
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81. It consists of heavy (5-iJ1ch) flexible steel wire jackstays 

(usually two in number) supported as near the smface as possible 

by men,ns of fl.oats attached to the jackstays at short intervals. 

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

83. This form of defense is pmely a smfaoe defense, and carries 

no nets below. 
84. Its effectivoness entirely depends upon the resilience provided. 

85. Jlloral e:ff'ect of net clefenses.-The moral effect of a boom defense 

should not be lost sigh t of, and unquestionably counts for a groat 

deal in acting as a detoJTent. The existence of a boom defense 

enn not long be kept secret, ospecinlly when nrmed ,essels are em­

ployed to hold tho sections. 
86. Method of laying defenses.- Early considcr11tion should be 

given to t,he selection of a baso conveniently near to the site for the 

defense . 
87. An artificial harbor is usually a convenient base, as wharves 

and cranes 11.re available for nssembling and handling the moorings 

·nnd other heavy material. 
88. Tho moorings for the vessels or mooring buoys having 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. For this work, small handy vessels about 150 feet in length, 

fitted with the usual appliances, arc the most useful. 

90. For light mooring work, whore the depths are not too great, 

tho ordinary North Sea trawler with minor fittings has been success­

fully employed. 
91. Net def enses held by 1·ende1·i11g winches and towers.-This 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. 
92. Tho towers over which the jackstay should pass must bo of 

sufficient height to insure the center of the jacksta.y rope being 

maintained near tho surface of the water a.tall states of the tide. 

93. Dolphin def enses.- Whoro fill area of comparatively shallow 

water is required to be protected, or where shallow flats exist ,v:ith 

a considerable r ise nnd fall of tide, a lino of pile dolphins forms fin 

effective defense. 
94. Tho dolphins should be carried to a height of about 5 feet 

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

jackstays, nets, and drng ropes suspended between them on the 

burs t01: principle. 
96. If desir ed, tho nets between the dolphins may be anti-torpedo. 

97. Dolphin defenses have been employed for depths up to 40 feet 

at low wnter, wi th a tidal rise of 20 feet at springs. 

. ~ DECLASS,lflEO 
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98· Hu7·dle form of defense - l.n h 
shallow waters consists ·of h ·.d.11 

ot er for1:31 of defense suiLnble for 
99. The h dl . m es arranged m rows. ur es are tnangul . . h pounds weio-ht per yard ai m s ape, mo.de of ste<'l rails of 75 
100. Theoy should b ruffin, _strongly braced. 

. e su 01ently I t submarmes and mosc u·t f c ose ogothcr Lo d euy passao-e to l l o cro. t a d fl "bl o stretched between the h dl ' n ex1 e steel-wire ropes may be 101 Wh ur es. 
. er~ the nature of tlie b . . do not permit of the c t . ottom and the o-en erol cond1t1ons ons ruction f d . o very useful. They can b O a olplun defense hurdles are 

Pil d [ hin e constru t d · h ' e- 0 P defenses and are . c e wit greater rnpidjty thon 
feet at high water. suitable for depths not exceeding 90 

102. For a depth f 1 ° 70 feet t h" emp oyed weighs 40 tons Th a: igh water the type of hlu·dle 
length of base 62 feet. · e_ width of the base is 30 feet and the 

103. The hurdles f . . . 
two pa ts l or use JO depths f . 

104 
rTh, t le upper portion t ki O about 90 feet arc made in · e w · h · a ng the f 90 feet . eig t of a complete h . orm of a cap or snuffer. 

b nse 69 ~s 69 tons, the width of th lll~e for use in a d ep th of about 
10

_ ~ G1eet. . e use 36 feet, and th e length of 
o. onstruction and l . 

structed on cradl !1 acing <?f hurdle _ , -selected for th cs runnmg on sli s. 1he hmdles are best con 
106 Th _e defense. pways conveniently near to the site 

. e slipways shoul 
to enable the hurdl cl terminate in . to the site. es to be Wted off b a depth .of water sufficient 

107. The h ·dl Y the vessels conveying thel)'l 
self . ui es should b -propelled emf t of e conveyed 
horn over the kni h the salvage-ve to the assigned positions bJ 

108. The hurdl; i:heads. ssel type, fi~ted with a powerful 
ber as possible) whi held by Wire slin . 
been clepositecl ' ch are recove. d gs and tackles (as few in nun1-

l . ie by c1· J s 09. Before cl . . ~ tVer after tho hurdle 10 

position at lll.001~pos1tmg the hurdl . 
110. Sur:moun~7;8 .previOUsly laid e~/he vessel should tn,k e up 11er 

at high water Thi~ each hurdle tl ith accuracy. . 
P · s fa ili' 1ere sh l ·1 le revents acciden ts to l c tates true I" ou cl be a top m ark vis1 J 

111_- The princi pal t~~ vessels empt ignment of the d efense, noel 
?specia~y in co:mmer .0 Jection to th oyed fo r its construction . 
mg or clispersing th ch1al Ports., is th ed_ l!se of this form of defense, 112 It h e U1·dle e 1fficult ~-'h · s oulcl he oh s When th Y of completely rc.n1 0 
~ e ho ttom . served th ey a re n 1 

113 
18 of a soft n at hurdl 0 onger required. . . Telephones.- Tl ature. cs can not b e employed " •here 

control and s· 1 le gate . 
1 ignu st . vessel te ephone at1ons sh s of all b t. {fie · 0uld b ooms and the 1 a 

e connected to each other b)' 

NOTES 0:::-- ANTI -SUBMARINE DEFENSES. i7 
11-1. Gate signcils.-The day and night signals to be exhibited by 

the gate vessels to indicate whether the gate is open or closed to 
t raffic in either direction should show only in the rurection of ap-
proach. 

115. E xcept for comm ercial ports, a secret code, frequently varied, 
should be drawn up. · 

116. Fog signals.-Fog signals should also be e'stablished, those 
for inward-bound traffic being clearly rustingl~shable from those for 
outward-bound traffic. 

117. , Orde-r of vassing th,·ough the gate.-Generally speaking, vessels 
proceeding against the stream should wait until v~sels proceeding. 
with the stream have passed clear of the gate before attempting to, 
pass, but inward-bound vessels (which arc liable to attack while 
wa iting) should have preference over outward-bound vessels. 

118. No vessel should ·be allowed to attempt to pass another pro­
ceedino- in the same direction in the neighborhood of the gate, and 
the sp~ecl of all vessels should be reduced when approaching and 
passing through the gate. · . _ _ 119. Exa1ninat-ion sel'vice and protecte<l anchorage.-An examrnat10n. 
service and protected anchorage should be established, with the 
necessary precautions against disguised hostile vessels. 

96689-17- 3 

- • V DECLASSJ.flED I 

. · Authority_t:'·.~ \05QI _ _\ 
---- - -----



INDICATOR-NET. NOTES. 

1916. 

19 



CONFIDENTIAL. 

Attention is called to the penalties nttnching to nny infraction of the Official Scc:cts 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 deal t with in these notes; gear which 
has become obsolete since the introduQtion of indicator nets is 
omitted. 

The notes are drawn up with a view to assisting the officers a t the 
various bases, ru1d are arranged with an index so that any particular 
point in the working or fit ting of the nets can be readily referre'd 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 in to an indicator net. 

On receipt of these notes all previous notes on indicator nets 
should be destro:yiecl, in accordance with Admiralty instructions with 
regard to canceled confiden tial documents. 

INDEX. 

I ndicator nets: Page. 
Description of and points in manufacture of same . . . . . . . . . . . . . . . . . . . . . . . 23 
Sizes and approximate weigh t of, per section of 100 yards. . . . . . . . . . . . . . . 23 
Method of joining sections of . .. - - - - - · - - - · · - - - - - - - - - - - - - - - - - . . . . . . . . . . . . 23 
F loats for and method of attaching - - · • · · · · -- - -- - .. -- -- .. . - . . .. . . . . . .. .. 24 

Indicator buoy : 
Pram type, description of. ... -- -- - -- -- · · · -- - -- - - -- -·. • - -- - -- . . . .. . . .. . . . 25 
Pram type, action of . . ...... - - - - - - - · - · · · · • - • - - - - - - - - .... - . . . . . . . . . . . . . 25 
Kite type, description of.. .. . -- -- · -- · · -- · · -- - -- - - -- - -- - -- --.- .. . .. . . . . . . 38 

Methods of employment of indicator nets : 
Rapid shooting of nets from drifter ............ . . .. ............... . ..... . 
Nets used as moored nets in slack water or in line with direction of tide... 37 
Nets moored across a tideway - • • - - · · · - · · · · • -- • - - - - - - • . . . . . .. . : .... . . ... 38 
Nets moored at one end only .... - -- • -- - - -- -- - - - - - - - - - .. . .. .. . . . . . .. .. . . 44 
Nets used in conjunction wi th electrocontact mines ... .. . . : . . . ......... . 45 
Nets used as drift nets ... .. .. -· -- -- -- · -- · -- - -- • • - - - - -- . .. . . . . . .. . .. . . .. . 46 
Nets used as towed nets .... -- -- • -- -- - -- -- - -- - -- -- - -- . . . .. . .. .. .. . .. .. . 46 
Weather conditions with regard to working nets. . . .... . . . .... . . .... . .... . 46 

General remarks on procedure of submarine a(ter having run into nets and 
methods of destroying same . .. - - - • - • - - - - - - - - • - • - • - • - - - - . . - - - . . - - - .. - - - - .. 

Hints to officers employed in indicator-net drifters.. . .. .. . . . . ....... . ...... . 47 
21 

• V DECLASSJ.flED 
· Authority_l: -Y I 05D I 



22 NOTES ON ANTI-SUBMARINE DEFENSES. 

F'1c; I 

FIG 3 

llO "-6. 

P,un1~ 

~ 

"E:. "1' 

W-"~1> 

FtG.4 

NOTES ON AN TI-SUBMARINE DEFENSES. 23 

INDICATOR N ETS, DESCRIPTION AND l\IANUF.A.CTURE 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. 
· E xperiments carried out in 1914 demonstrated that the only net 

of any value for use as an indicator :qet 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 alt ering 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 ~heir 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 i t can not possibly 
weakon the wire, it is as strong as necessary and always slips before 
the net 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 b avo been discontinued, as they are found to be un-
necessary and liable to cause fouls. 

SIZES OF NETS AND APPROXIl\I.ATE WEIGHTS. 

Nets are 300 feet long and arc supplied in the folio-wing sizes : 

Depth . Size of m esh . 

Frrt30 JO by 12 feet .. . . . . .... . 
60 12 !cot sq mire . .. .. . .. . 
8-1 • ••• • do . . .. ........ .. . . 

120 .. . . . do . . • . . . . . .... . .. . 

Approxi­
mato weigh t 

per JOO 
yards. 

Pounds. 
65 

100 
125 
190 

METHOD OF JOINING SECTIONS OF NET. 

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

The sections of net are joined together by metal clips, constructed 
to part when a stra,in of 150 pounds is applied . . The object of h aving · 
the net in sections is so that if the net is run into that section will 
break off, and having an indicator buoy (description of which is 
given on another page) to each section will ~dica_te the presence of 
the submarine. Three hundred-pound par tmg clips are also made 
for use in special cases such as mine nets (described. later). 
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Attention is called to the correct h . . 
clips between the foot of the t r et od of attaching the pa,rtmg 
in cases where the leach of th ne :~c tli~e foot rope; this also applies 
· Beckets of 13 L s G • . ehne is c pped to vert ical wiTes. 

. · · · wne s ould be ·k d · 
vertical wire (usually of l -inch flexibl WOl e . mto the foot r ope and 
be attached to this becket as h , ~ s teel wire) and the clip should 
. , s own 111 figure 2. . 

FLOATS FOR NETS AND . :METHOD OF 'TT . 
A . A ACHING SAME. 

number of different kinds of fl 
been tried, and the one wbi h h obats for supporting the nets h ave 
· th · c as een found tl is e 5-mc11 diameter glass ba,ll as us 10 most satisfactory 

K apok placed in a 2¼-incb d" ed by fishermen. 
and is still in cases where n ts iameter d:iick tube was origina,lly used 
· d e are shot m · k • ' 
~erse for long periods at a tim qmc time and will not be 
d~d no~ retain its buoyancy for lone. !! was found that the k apok 
discontmued to a <Treat ev t t I g_ P ods, and it was thm:efore 
th l b · .... en · t 1s al ' ' 
. . an g ass balls, and holds the tide so much more conspicuous 
tide. · more when working across the 

. A float .composed of cork chi . 
v1~usly treat~d with t allow has Po1, placed m~ide a canv as tube pre-
this float retamed its buoyancy for .0 bee~ tried._ I t was found that 
of the glass balls being considered :defi~te periods ; but on account 
they hold_ ~he tide less when workinO' e~ ci~nt for gener al use in that 
are less v1S1ble, and very much l "' t e line of nets across t he t ide 
~·eplace . t~em by the cork fl.oat ee~s ex.~ensive, it was decided n ot t ~ 

: ~::~~~\7~~re ~tis desirabl~ t~: ?t11~::cial cases, i. e., for nets 

ert 
. e line only-then th f of nets sh all be moored 

c am amount of rig· d · t e act of the k fl 
the tide turns Th' I I y a~sists the nets to s . cor oats h aving a 
t owed or held ~1 th is . float is also used in lo~~ round clear when 

Pl . e lme of the tide calit1es where nets are 
am cork was also tried b . . . . 

Metal floats have bee ' . ut it is not so satisfa 
extent of the . . · 11 tried, and are b . ctory as glass balls . 
shown\n figure I5equud·ed size for moored emtg supplied to a limited 

. 'an the m . 'd . ne s . The h 
resistance to the f d am I ea is that th . s apes are as 
in a tideway. I e and thereby lessen the 1:1-offer the minimum 

Corrosion and · ufii . Ylllg over of the net 
ms crnnt st 

are the principal ob ·ect' rength to resist 
Another type of Jfl io1~s to this tyPe of fl _underwater pressure 
. . oat 1s a cylii d . oat. 

prmmple of a fisherman's 11 l r1cal can-v-a fl , pe ct, as sho,"" . s oat made on th e 
' u Ill fig 

METHOD OF A T ure 6. , 
TACilM:ENT 0 

The glass balls, before bein F OLAss BALLS. 
? ags of untanned trawl twi g attached to the 
m mouth of the net baO' t neh, and are then t t net , are put i.J..1 net 

e o t e head of th a ached by a draw line 
e net. I t is recommended 

I 
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that_ the tm,:'l twine employed should be first taITed to prevent it 
rottmg. I't 1s most impor tant that these lines are t iO"htly knotted 
to tho headrope of the net an:d not loosely attached . b 

I t is recommended that, to distribute the flotation evenly, the 
balls be put on the heaclwirn of the net singly and equidista,nt from 
each other along the whole length of the head wire of the net, and 
not grouped or bunched a,t the meshes. 

Thus, if 150 ba,lls are required, they should be attached every 
2 feet. 

Another good method is first to place the balls in net bags and 
the~1 in canvas hose of about 6 inches diameter, as shown in figure 3. 
This further preven ts balls being worked off the net. 

In the case of the 30-foot net, 75 to 100 balls are required. 
In the case of the 60-foot net, 120 to 150 balls are required . 
In the case of the 8_4-foot net, 180 to 200 balls are required . 
In the case of the 120-foot net, 250 to 300 balls are required . 

INDIO.ATOR BUOYS • 

The indica,tor net has an indicator buoy attached to it in order t.hat 
the movem·euts of a submarine ma,y be followed after a net has been 
rnn into. 

The type of buoy which is being 1miversally employed at present, 
except in specia,l cases of moored nets, is known as the pram in ­
dicator buoy ; it is constructed of steel and as far as possible em­
bodies all improvements aJ1Cl requirements shown by previous ex-· 
perience . Drawing of this buoy 'is shown in figure 7. 

Description of the component par ts, action of buoy', etc., are as 

follows : 
P HOSPHIDE CONT.A.INER . 

This will hold 4 pow1ds of phosphide of calcium, and is so arranged 
that tho con tainer can be separated from the reel by the removal of 

four spli t pins. 
REEL. 

The reel is made of steel plate welded to the required shape. The 
towing wire, 300 feet in length, is wound on it and embedded in a 
mixture of resin and tallow to prcserrn the wire and at the same time 
keep the various tums and layers snug on the reel. The last tums 
of the wire on the reel are fm·ther lightly seem ed by twine to prevent 

' any premature unwinding. 
Friction is put on the spindle of the ,reel by means of a spring 

washer underneath. • 
The under end of the wire is seem ed ro1md the reel with a running 

eyn, and, tho upper en d is rove through the towing tube, and is se­
cm•ed to the sh ackle on tho link of the relense gear. 

96689-17-4 
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SHEARING ARRANGEMENTS. 

. . The tear-off strips each cover t 11 h . 
t · . 1 

wo sma oles m the top of tho con-
ame1 anc are secured by a scr t th 

whole reel in place. ew O e crossbar, which keeps the 

HYDROSTATIC RELEASE. 

This gear is operated by h h . 
Care should be taken botorp osph or-bronze spring. 

h 
O eac occasion f · h 

see t at the release gear is in ·l . 0 usrng t ~so buoys to 

working parts. Grease and .(
01 ung 0rder and to grease over the 

the small holes on the cover ~~ :us~ not be allowed to get through 

rubber diaphragm will det . e release gear , otherwise the indin.-
er1orate. 

SPARE P ARTS. 

The following spn.res hn.ve be . 
mantled _on Admiralty as require:~ an anged for and should be de-

~onta":ers, complete, charged with 
to rn~ert m tho reels. 4 pounds phosphide and ron.dy 

Sp~·a.1 and flat washers for s in 
Sprmgs for release gear p dle of reel. 

• Long links for release g~ar 
I. R. d_iaph.ragms for relea~e gear 
I. R. rmgs for release gear. . 

PENDANT S 

A special pendunt will be p . cl · 

'.'° :!e nets. The pendan ts :~:\: ~ fo:· t ch buoy for att achino- tbeDl 

m e cen ter and a shaclde at each ::d. ong and have a swivel piece 

ACTION . • 

The buoy will usually 'd . 
toward the t cl . • n 6 at rest with th 
up to abou t°: 1,::ts will ride upside down on ~hbows tp and flat s}dde 

On the t b • · e Su r ace for any t1 e 
ne emg taken aw 

pull given to the ridin ay by a submarin . 

at about 6 feet will re1! !:~tant) the buoy will c~h;1· t• . a downwhard 

righ t itself and shoot e valve from th o own, and w en 

so a.llowing the phospfu :◊ the surface, unree~ endant. . It w~ll then 

a t tached (S fi c e to flare. A k g the towmg wll'e and 

The b~oy ho:s :::·e ~-) s etch showing this action is 

th n owed up t . 
row ,up a very considerable col~~4.fknots, and at th at speed wW 

· 
0 Water . 1 

CARE AND 
Wh . ~ . ~AlN'l'EN 

on not m use the b ANOE . 

will insure water bein d u~y should he st 
protect the tear-off stip t amed from insid owhed bottom ·up; this 

s rorn possible d e t e reel and will also 
arnage. 
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The buoy should be lifted by one hand under the bow and the other 

through the hole in tho stem . 

_Oppol'tunity should be taken when in harb~r to remove the con­

tam~rs from the reels nnd thoroughly dry them to prevent any possible 

ru~tmg, care being taken not to s tnr t the tear-off strips. The con­

tamers should bo repainted if necessary . 

Working pnr ts, such · as tho spindles of tho reel and the link and 

~ever of tho rolenso go:n·, should be Ya elin ed over. 

Tho tes t plug in the fore end of the deck is provided for the use of 

tho manufacturers and is permanen tly screwed d0'\'1'11 and should not 

be r~m~vod. The presence of water inside the buoy can be detected 

by t1ppmg i t up firs t 0110 way nncl then tho other , nnd listening. If 

tho water docs leak in af ter a time noth ing can be dono, and the buoys 

must _be rotur~od fol' rowclding nnd repairs. · 

I t is not advisable for the roloaso gear to be par ted unless it is 

necc sary to replace 11 pol'tion by a spare part, and even then it is 

be tter tha t this should be done by the base and no t· afloat. 

V Amous J\IE TUODS OF E ~[P LOD IENT OF INDICATOR NETS . 

Using nets as drift nets.- Tb.i s is done when the net has been shot 

quickly across or near the supposed course of a submarine, and- only 

requires to be in th e water for a shor t period. Some drifters are now 

specially fit ted for the purpose of_shooting nets in quick t ime. 

Detailod descriptions ai;icl sketches arc as follows: 

ll!ETUOD OP LA YING OUT I KDICA TOR KETS IN QUICK TIME FROM A 

D1U F'TElt1S H OLD. 

The following is a description of n, method of layi11g ou t indicator • 

nets from a drif tol''s hold at full speed which has been carried .out 

successfully, and it is considered tha t this method will be of use, 

especially during the win ter mon ths : 
F rom 4 to JO sect ions of 60-foot nets 11re joined together in the usual 

way with clips. K apok floats, as originally used, arc attached to the 

headrope. Kapok is considered q ui te sa tisfactory for this method, 

as t he nets would not require. to bo in the water long at a time and would 

probn.bly hnve ample time to be properly dried after having been 

used. Glass balls have been used with this method in wooden drifters, 

only a small percentage getting broken ; they nre, however, not so 

good as kapok for this purpose. 
The nets aro flaked down in the drifter's hold- head of net the after 

end , netting in the middle, nnd footrope at the foremost end. 

The indicator buoys are attached lo the n_et by a wire span of 

sufficient leno-th to reach tho foremost coaming of the hold, and are 

placed in order on planks which are lnid across the fore end of the 

hold for this purpose. 
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The following fittings are necessa~·y and are shown in figures 9 

and 10: · . d 1 · · t ln rd (1) A horizontal roller on the coarrung_of the h_ol . ; t 11s 1s as nnc, 
fitting in all drifters and is used for tJ1eu· own f1shmg nets. _ 

(2) A diagonal roller from the corner of the wheelhouse to a ch~ck 
mounted on the bulwarks at a horizont,al distance of abou t one-tlmd 
of the length of the hold from the after end of the hold. . 

(3) Underneath this diagoMl roller a smooth iron-shod s~)ar_ 1~ 

fitted as sho,vn and is placed over the gunwale horizontally, po111 trn_g 
aft at an angle of about 50° with the fore and aft line. This _spar is 
lashed to the rail of the drifter, just abaft the foot of the diagonal 
roller. 

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

The method of shooting nets is as follows: 
A fisherman's pellet is attached as shown at each encl of the line of 

nets to be shot, with a fo-e bar (or other similar weight) on ench end 
of the footrope. , 

The first encl of the net is paid out over the iron-shod spar, so that 
the latter middles the net, the kapok float being the inboard side of 
the spar, the footrope being on the outboard side. 

As soon as the fire bar and pellet reach the w11ter the net will con­
tinue to run out, the drifter going at full speed. 

The iron-shod spar is manipulated by hand from the inboard end 
and kept as near as possible in the middle of the net whilst the net is 
running 0ut. The spar is also well greased to allow the net to p ass over it easily. 

The indicator buoys are picl~ed up and thrown clear each in its 
turn, care bei?-g ~aken not to throw them until the right moment. 

The pram mdicator buoy can be used with ease a iid the men 
attending the buoys do not run any risk of being ca,ugl~t in the m eshes and dragged outboard. 

The 11dvantages of this method are tha,t the nets can be kept nor­
m~lly on ?oard and shot whe~ required in a very short time with the 
drifter gomg at full speed, which under certain ci'l·cumstanccs may be a very great advantage. · 

T~ere is no danger of the net fouling the drifter's propeller in runnmg out. , 

The nets cnn be shot in al.most any wenthe. b tl · tl: d· 
. . ..., 1 y 11s me 10 . A very important point to attend to when 1 t· t · t o see 

h f h s 100 mg ne s 1s t h;~ t e o;trol~ ~n\el'S t/ water before the headrope. 

F1gurhes 1_ anc s 10
1
w _ unensions of fi ttings, etc. 

or au 111g nets, tie Iron-shou spar n11d d" 1 ll un-
. l h h · l « 1agon a ro er are shippec, t e orizonta roller beiiw shlp]) d 
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36 NOTES ON ANTI-SUBMARINE DEFENSES. 

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

Metho<l of towing or d1'ifting nets from a drifter in lengths of 10 or 
12 sections, connected to a warp along the foot, the drifter either 
steaming slowly or drifting or lying at anchor in the tideway. The 
method is described in detail as follows and is shown diagram­
matically on figme 11: 

A footrope of I-inch rope, 98 yards long, is secured at intervals of 
11 feet 9 inches to the vertical wires of the nets by parting clips in 
the usual manner. At the end of the footrope is an eye splice and 
thimble, .the adjoining ends of the footrope being shackled together 
by a ½-inch bow screw shackle. 

At the pole end a drift line of 4 fathoms of 2-inch hemp•is secured 
to the. eye of the foo trope, and a one-half hundredweight sinker 
suspended by a 2-inch hemp rope 10 fathoms below a fisherman's 
pellet. Care is necessary that this drift line is not passed through 
the end mesh of the indic11tor net, as this would prevent the net 
coming away clear ; the pellet serves as a drogue. At the swing end 
the leach rope, 10 fathoms long, is fitted with wire beckets at inter­
vals of 11 feet 6 inches, to which the eyes of t he horizonta.11 wires are 
secured with spring clips, except the eye of the lower wire, which is 
not so securnd. 

The leach rope is connected to the one-half hunclredweio-ht sinkers 
and to a, large buff. This keeps the leach of the net m~re or less 
vertical when the nets are being to,~red through water, and prevents 
the upward pull of the footrope from liftino- the foot of the net as 
hi~h _as otherwise woul_d be t_h~ case. In order to prevent the warp 
twistrng under the stram of ndmg to or towing th n t th sinkers 

h 1tl d . h . , , e e s, e 
are s ac - e to a ¾-me . u·on bar fitted with an eye at each end­
length over all, 1 foot 6 mches (fig. 4). 

A fleet of 10 nets fitted in this manner can b t . d t ed of 
1 . h li . e owe a a spe 

about 2 ~nots w1~ out ftmg the sinkers to a less depth than 7 to 8 
fathoms 1f the distance from the first net t th d •if·t . · the 

. . 70 f h p . o e I e1, L e., 
swmg, 1s at oms. rovided the swing ·s l t t t ·t · con-.d . d h · . . · 1 lep au , 1 1s 
s1 ere t at wue rope 1s the best as thi·s ill d h 1·f · the 

· cl ' w re uce t e 1 t m swmg en . 

The end of the wa.rp should be buoyed ·tl b d to 
li Th w1 1 a uff and rea Y s p . e amount of buff or pellet sho · . . · a 

valuable indication of the depth of the sw~g abclove the wate1 ihs l 
h lf · • wmg en of the nets: w ei about a 1s showmg, the sinkers are found t b ~' d 8 

fathoms deep. . · 0 e between I an 

The a~erage speed of a line of drifters should b knot, 
the maximum speed about 2 knots Tl . e ab o~t 1 to 1 . t 
margin for keeping station. · 11s reserve gives sufficien 
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METHOD OF TOWING IN DICATOR NETS SUBMERGED. 

d t th distance required below the Indicator nets can be towe a. e . d n the surface. 
surface in a similar roanne~· ~o which t~ey 111~:o~~:m otowino- on the 

The only differences which h ave to e ma f t . "' 
f U . the case of 60- oot ne s . . 

surface meth od are us O ows ill h cl t the headrope at each 
(a) Only two glass balls are attac e 0 

vertical. . llet or !!roup of glass 
(b) Each 300-foot sect10n of net h as one pe l o,vnoill. the accom-

d l · the center as s 1 
b alls on the fore en anc one m 1 b 'us float on the surface, 

. Th Bets or er ass a ' 1 
panymg ~ketch. . ese pe . ' . a~hed to the net must he of equa 
and the lme by ·wluch they ~10. at~ired to be beneath the surface. 
length to the depth the ne~ is ied f b ino- attached to the head of 

(c) The indicator buoy l.11S
teah_ oh . e 0 .ked into the center pellet 

. <l d t b cl·et w ic is wor b 
the net 1s shacl· e O a e ~ 1 h _ llet · tJ1js prevents the.pro -· · t be ow t e pe , 
line of 300-foot sect10n JUS . t ]· 

0 
below the surface due to 

ability of the indicator buoy beH~g a :e 
ll f ·t moormo- wire. h the weio-ht or the pu O 1 s O 

1 peed and in any case t e 
Nets ~ ust only be towed at a very s ow s ' 

speed must not exceed 2 knots. · 

METHODS OF MOORING NETS. . . 

' . d dill oorino- nets have been trie ' R? . 
A number of methods of m h ··do . ,=here the line of nets is laid . t muc t1 e o1 ,, h . 

localit ies where there is no cl ·b cl as follows and s o,vn m . h thod escn e in th e line of the t ide t O me 

:fio-ure 12 is the most suitable: h ld be five and the moorings a t 0 

· fleet s ou ' · h The number of nets ill a . f ?.-hundredweight anc or 
f t consists o a "' . ½ each end of a fleet o ne s oms of i -inch chain; a 1-mch_ or 1 -

backed up by a sinker or 15 fa
th ½ f s the depth of water 1s then 

inch wire of a length of about ld lffi oef the fleet of nets, the other · t the en shackled to the footrope a . 
end b eino- fast to the moonngsf. t and at the extreme ends of the 0 

t" n o ne ·1 f th At the end of each sec 10 . h wire or 2½-inch maru a, o e 
fleet of nets ver tical ~ es of !it~epth ~f ·water at high water ar~ 
required length according to ~o-h t sinkers and buoyed by sma 
moored by one-half huuclredweh1., of the net are clipped to gro~ets 

The leac es . · d t the 1-illch pellets or steel floats. h foot of the net rs clippe 0 
. l li and t e on these vert1ca nes, 

wire footrope. f lass balls are attached to the heahd of thale 
· l ber o er · in t e usu The reqmrec num · ,., t bed to each section 

n et. Indicator buoys are ~-t a\o la the nets in this_ manner, but 
manner. Should it be requuh:d numb: r of glass balls 1~ redu_ced to 
with the h ead submerged, t. clipped on a t the reqUll'ed cl1sta.nc: 
abou t one-half and the net I: :fio-ure 12; a line from the cente~ o 
down the ver tical, ns shown} cl t~ the surface and buoyed by g ass 

f t must be e • 
each section o ne -~~~~~m -
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bolls the indicator buoy pendant being attached to this _line juSt 
belo; the gloss balls supporting it; this ·results in the weight of _a 
long line being taken off the indicator buoy and preclud_es the possi­
bility of the indicator buoy being taken under by the _tide. . 

This method of mooring submerged nets may be desU'able 111 deep 
water and also where there is a lot of traffic, us i t enables surface 
craft to pass over the nets without 'disturbing them; but they should 
be laid at such a dep th 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 TIIE AID OF PIGURE 13. 

The moorings consist of ½-41eh to 'i -inch chain of the required 
length according to the number of nets in a fleet, with a 2-hundr~d- , 
weiglit anchor at each end. The chain is in 300-foot lengths, whw_h 
are joined together by a 3-inch iron bar between two shackles. Tlus 
bar has an awning thimble round it which is free to revolve on the 
bar. The ver tical wires are screwed to these thimbles (see detail, 
fig. 13). It has been found necessary to adopt these thimbles, us if 
the vertical is shackled to the chain i t has been found on weighing 
that the tu.ming of a cable when being paid out twisted the Yertical 
wire round it. 

These vertical wires are of a length equal to twice the depth of 
water at high water. 

Pendants 3 feet in length, of ¾-inch flexible steel wire with an eye 
in each end, are clipped to the foot of the net and attached to wire 
beckets in a horizontal 1-inch flexible steel wi~·e, as shown in figure, 
this horizontal wire being made fast to the vertical wires from the mooring chain. 

The necessary number of glass balls are attached to the head of 
the net, ~ccording t_o t!1e size of net employed. 

A spec10l type of md1cator buoy is used for this method• it is made 
of wood and its construction is shown in figure 14. ' 

It is ~ttached to the foot _o~ the net as shown in figme 13. From 
the to':mg e-y_e o~ the buoy IS attached 34 fathoms of ¾-inch' flexible 
steel wu·e which IS rove through the parting clips at the foot of the 
net and up t~e leach, the end being secured to the head of the net at 
the fust vertical from the end. 

The action o_f the _buoy is, that on its section of net being carried 
awa!, the partmg clips release the 34 fathoms of wire, and when the 
stra1~ comes on. th~ buo;v the 300-pound clip on its lower end parts, 
allowmg the st~·1ppmg pieces on the phosphide containers to be torn 
off; the ~uoy 1s then towed along by the 34 fathoms of wire, the 
construction of the buoy and the position of its point of tow causing 
the buoy to plane to the surface. 
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The mooring chain is stowed in the hold and whilst being paid 
out is 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 gmnvale. The vertical 
wires are shackled to the chain as i t is l;>eing 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 slightly 
owing to the bollards in different drifters not being in the same 
. positions. 

Unless prom.inen t landmarks are available for keeping the li ne in 
which it is required to lay the nets, mark buoys arc laid out fo r the 
purpose ·and the drifter laying the nets keeps on the line either by 
means of her o-wn e1igine or if preferred by means of another drifter 
made fast alongside, which latter method is recommended. 

XE1'S ::'IIOORED WITH THE IlEAD BELOW TITE SURFACE. 

The same moorings are employed as for the previous method, nnd 
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 wa,tcr and the distance below the Slll'face i t is required 
to have the head of the net. 

The horizontal 1-inch wire is thus clone away with and there are 
no ver tical wires, . the sec.tions of nets being-clipped dir ect to one 
another. 

As will be seen from the accompanyin_g sketch, there is nothi1ig 
showing on the surface except an anchor buoy at each end of the line. 

In the latter metihod the nets are attached to the chnin 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 clesio-ned and 
can be supplied when available to replace the glass balls . 5The idea 
of these fl.oats is that one float, with an equivalent buoya ncy to a 
number of glass balls, will offer far less 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 l\IOORIKG NETS AT ONE EKD O~LY. 

This method of mooring nets a t one .end only, can be employed in 
localities where -a submarine's course may be expected to be at right 
ano-les to the tide. . 

Fom to ten sections of net arc employed as a rule, and the float 
employed is a 2½-inch diameter hose of canvas treated "·ith tallow 

TI-SUB:\HRINE DEFENSES. NO'.rES ON AN · · 
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. . ~. . . made u in 25-foot lengths, which are 
and filled with cork chip::; , it is f th \ eacl wire of the nets . The 
lashed nlono· the whole lengt~ o e . <. to the amount of rigidity 

< 
0 

. • £fl t IS that owrng f h advantage of tlus type o oa . r·ound clear at the turn o t e 
• · th nets to swrng it possesses, It assists e . 

tide nnd l)re,ents buncbmg. hi thocl are shown in figure 16. 
' cl vi th t s me , The moorings, etc., use ' 

' l'Til THE NETS. NJUNCTION " -:\fTKES USED IN CO . . . 

. . beino- supplied foI use . l t. - on tact mme IS o f th 
A specially designed e ec I? c . ured in the lower pa.rt o_ _e 

. The mme is sec th Cll'CUlt with indicator nets. cl crhly 150 feet. apart, e 
net two to each 100 yal'cls !Ul rot:ncl led along the warp to ~he 

. ' l the footrope, ·t . • this haVlllcr bemg stopped a on~ ll secondary bat eiy, . 0 

clrift~r, where it is j_omed _up t~ ~os~a on one of its eight protrucli~~ 
been done, the mme . will e? been found necessary to place ~ve t 
Pluno-ers being forced m. I t . as i·ommets between tm·l~ hea _s _a 

t:> • • tiff wu·e g . · 1... h these rmo-s crreased steel rmgs 0 1 s . ve the circmt tllloug . 0t 
t:> h ·p and to I ee . . ·ted owmg o intervals nlong t e Will t the circmt bemg pai 

. cl . t preven or o-rommets m or 01 0 . . h. h 
t:> • • • t ct rrunes w ic the warp t ,v1stmg. f ets with electnc-con a I . i'de1·ecl 

ber o n . - ~ · . t 1s cons The o-reatest num drifter 1s ::;L'\.. b 
o . ·J-ed by one b t . t . s not a so-can be conveme1~tly_ wo1 ~ b oys with these nets, u i_ d1 t from a 

advisable to use mcl1cati°1 t -~-contact mine nets ai·e pt t~n line by 
lutely essential. The e ec I ho1·ed and the nets are ,J~~fpt I ac•;na as 

· . - ·ely nnc , • 'd the u.n er w t:> drifter which 1s seclll th turn of the ti e, cl 'th these 
· d at e h · s use wi the tide and swmg roun fl t in canvas oses 1 

. ' ' ecial cork oa 
a pivot. Ihe sp 

1 
· cl out with the 

nets in most cases. ·ts these nets can be ai - hi.ch case 
t , IJernu , . t mines m w If th e depth of wa, er ~ f nets w1thou ' 

in the cn::;e o 
head submerged as 1 lo eel. ·e balanced, having 
glass bull floats al'O en P ~ructcd that they a.rt" and therefore, 

The mines are so cons _ther positiv!') or n_cga ive,uncls'of T . N. T. 
practically no bu?yan_~' ~he~ net. Th~y conta~~~t:ent of their own 
are not a dead weight I . these nets is the en . be placed in an 

The great aclvantagt :: uired, tho batter!ei~~~ shipping is caused 
destructive agent. I ft ~ined up if no daI.lg . t stay close to the 
e111pty 1nine c~se_ nr:d 

1
:t 1 esirable for a ~rift:e ~he line of nets is 

thereby, and if it is ~ - resence. In ~his c the method employed 
nets givincr away then ~ 1·th the t ide by 

8 
hi.ch has also 

t:> cl · line W . d pacrc , w moored at both en ~ ID as descnbe on ° 
. · tideway < • h ets. 

for moonng 11ets ll1 ~ the mines 111 t e n . ontinuously under water 
proved successful Wlth h uld not be left c 

h ines s P In any case, t e 111 
48 h ours. for more than 36 to 
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46 NOTES ON ANTI-SUBMARINE DEFENSES. 

PURPOSES TO WHICH . VARIOUS l\[ETHODS OF E ' '~£PLOY1rEXT OF 
CATOR NETS SHOULD . . . J::NDI-

BE PUT. 

Nets used as d1·ift nets.-This th d . 
required to be shot across the me o is employed when the net is 

h th supposed course of l w en e nets will not rcciuire to b . . · a su )nrnrine, and 
A s b · l · ' e m the wa te1· f • 1 · u . manne, mvmg been sio-hted . , 01 a ong pen ocl. 

rounded by nets shot c1uic1-ly I b h ' might be completely sur-
1 . ~ ' w 1en s e ' ill . th or ay on the bottom if the depth f v e1 er run into n section 
Nets towed by a d1'ifter -Tl. o water, etc., is sui table. 

e 1 d · us method is ti mp oye ' usually where a larg le one most o-enernll}r 
and a lin f · e number of d •·ft b e o nets 1s required to l . . II ers are operntiiw 

The drifters so operatino- t )le mamtamecl. o 
th . h o ne s t ms are a . cl o ers w1t depth clrn,rges and bomb 1 i me ' some with o-nns nnd 

which runs into their nets. ances to deal with a sibmu~·ine 

. Moored nets should be used h 
tide con~itions render it possibl:. t~·e weather, holding o-rouncl and 
method is put is for the cl . ' e most general use t~ ·I . 1' ti . 
fathoms L W O S . osmg of channels I ,v 11c l 11s 
60 f t . . . . 30-foot nets should b . n depths up to 10 

- oo duets; up to 20 fathoms ·84-foot e used ; up to 15 fathoms 
greater epths. nets ; and 120 f t f 

I 
- . . - oo nets or 

- t 1s des1nible m some cl cases to moo . th 

:::if:ut :~r:yt~t~;: :1:;v _0[hsurfac~ v:s::i~ 1::~~~their heads sub-
so deep that a com 1 y, e nets must not h . ' g over the nets 
without foulino- the~ etely su~merged submarin~ O\\ ever, be moored 
head of the net s t b about 30 feet is a good can pass over them 

Patrol vessels o edsu~merged. .average depth for the 
"f . , arme with o-uns d 
l trawlers are available modifi ' epth charo-es ho l 
the line and deal with ~n . . ~d sweep, must be' m ~ lances, and, 

Y hostile subm .· detailed to watch aune runn· . 
WEATHER CONDITIONS ' ' . mg into the n ets. 
. vrnr REGA.RD TO ' -

For the proper workino- of· VORI\l NG NETS. 

Although the drifters are<> nets moderate we . 
result of ha vi.no- them 

O 
t . capable of workm· . a

th
er 1s essential 

h O u m hea . g lil an · 
s own that it entails : vy weather with t Y weather the 

(a) Very great expend·t he nets clown has 
(b) Impossibility of ke

1 
w:e of material such 

1 l 
- epmo- tl ' as lo ~ - f 

ac-: of protection and O 1e boats t h s,, o nets. 
( ) 

support oget er d 
c Great danger to boats · . an consequen.t 

their propellers and be . ' while workin . 
(d) D 

com mo- out f g then· h 
amage to equipme to O control ets, of fou li.nO' 

. . n and r, . o 

~ -preparmg boats for further oear_, which is a . 
improve. service ·h < senous drawback 

w en we th . . . a er cond1t10ns 
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I~ the n~ts are to be worked in the manner for which they are 
designed, viz., for the nets to be so lightly attached to one another 
that th~y will readily break adrift without tearing when fouled by a 
~ubmanne, ,moderate weather is essential, the reason being that it 
is most necessary from time to time to strnighten tho line; and in 
rough wen,ther this can not be done, as the cb·ifters knock about very 
much, and overs t rain parts the connecting clips ; then the nets have 
to be boarded and reconnected; and it is recomm.ended that a certain 
proportion of drifter.;; at the ,-arious bases be fi tted with quick­
shooting nets, ready for use when the weather is too bad for the 
ot her methods of working nets. Moderate "·eather is n,lso· essential 
fo r mooring nets, but once down they ,,ill, as a rule, stand the 
s~vorest weather if moored by the methods described . 

lllNT S T O OFfiCERS AND MEX E~[PLOYED IN KET DRIFTERS. 

. 1. / \. s trict lookout must at !Jll times be kept, and it must be borne 

111 mind that 11ny laxity in this respect mny result in the opporLunity 
of destroying n, hostile snhmarine being missed. 

2. It must not be thought, in any particular patrol area, that 
because hostile submarines have not, been sighted for a long time, 
they will never operate in such area again. 
· 3. It is the wrong idea only to expect hostile submarines when one 
has been reported or seen ju any ·p!.lrt icular area, as it is ~ore than 
probable that the first' intimation of the presence of hostile subma­
rines a net drifter will o-et is the fact of a submn.rine running into the 

' clrif ters' nets. 
0 

• 

Should this occur, assuming the section break away, as hoped for, 
the submarine will then probably behave as follows: . 

(1) If the propeller is fouled by the net (which is not_ very likely 
~o happen), th e submarine must either lie on the botto~ (~f the wate~ , 

18 not too deep, i. o., not more than 30 fathoms appioXilllately) 
01 

come to the surface· in either case she should be al5le to be destroyed. 
(2) If the subma~·ine is in net, but unaware that she is nett~d, she 

will probably continue on her com·se at a nor~al depth, and w~ll thus 
provide an excellent opportunity for destroymg her, her course and 

posit ion being shown by the indicator buoy. . 
(3) If in net, propeller not fouled, and aw_are that she 1s ne~ted_, sh~ 

will undoubtedly dive to the maximum possible de~th, and will e1the1 
proceed at full speed, or, if not too deep, may he on the b~ttom, 
trusting to got clear of the net under: cover of darkness. In tlus cas~ 
the indicator buoy should still remam on the surface unless the sub 

marine dives below 25 fathoms. 11 f b · rn1 . c1· t ~ 1-e on the hu o a su mm'llle 
J. 1e scraping o-f the rn 1cator ne ,... . , . . 

can b l · 
1 1 

cl · ·c1 the submanne. 'I n als hiwe shown that 
e p am y mar ins1 e 1 cl b t · t 

on entering the net, submarine will become enve ope , u I is 
~ -
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48 XO'.CES ON AN TI-SUBMARINE DEFENSES. 

possible that in future cutters may be fi tted 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 n, submarine is observed to be caught in a net, the catch should at one be signaled, so that a strong n.rmed force may be con­centrated in the neighborhood. 
(5) If the submarine comes to the smface, 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 should not be difficult to locate her with a hand lead, grn.pnel, and sweep. When located, she should be destroyed by exploding charges, i. e. : 
(1) Depth charges-chopped over her supposed position. (2) Modified sweep. 
(3) Cruiser mines dropped over the spot. 
(4) Bomb lances dropped over her supposed position. Descriptions of the U;bove different explosive charges have been issued separately . , · 
If submarine continues her course, a few bombs and depth charges should be dropped as close as possible on the chance of damaging her. The importance of having guns, depth charges, etc., ready for instant use, is obvious ; a second or two 'deln.y being quite sufficient to miss an opportunity of sinking the submarine. 

CONFIDENTIAL. . 
th enalties attaching Attention is ca_lled ~o th e Jmcial Secrets Act. to any infraction o e 

FOR THE USE REVISED INSTRUCTION~NTACT MINES OF SPECIAL ELECTRO-C 
WITH INDICATOR NETS. 
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INSTRUCTIONS FOR THE USE OF SPECIAL ELECTRO­
CONTACT MINES WITH INDICATOR NETS. 

GENERAL DESCRIPTION. 

The special electro-contact mine consists of a welded cylindrical 
~teel case with domed ends with an eye at top and bottom for attach-
mg to an indicator net. · 

The :veight of the mine complete is 98 po1mds, the charge being 
approximately 45 pounds of T. N. T., the actual amount of explosive 
va · rymg a pound or two to make the buoyancy of the mine exactly 
neutral. · 

The mine is fired electrically, current being supplied from a sec-
ondary battery, pattem No. 3360. Two mines 50 yards apart are 
~ecured in each 300-foot sect ion of net and the main circuit, consist­
mg of either pattem 841 cable or pattern 600, according to which 
method of using the n ets is being employed ; in the case of the former 
t~e cable itself forms the footrope of the net; in the latter case the 
circuit is stopped alo~1g the 1-inch flexible steel, wire footrope of the 
net. Branches of pattern 1207 or pat tern 600 cable are forked out 

of the main circuit on e to each mine. · 
. The circuit bein~ all correct llJld the battery joined up, the mine 
is ?-red on one of ~he eight plungers protruding from the mine case 

bemg forced in. 
DESCRIPTION OF MINE AND FfRING ARR ANGE MENT. . 

Figure l gives a pictui-e of the mine in se~tion a:1d plan . 
~he top dome is r emovable and has an m~ulatmg pl~g thro~gh 

Which the circui t is led and brought to a tenmnal on t~e inner nng, 
Which is secured to a r ing of ebonite, which in its turn 1s secured to 
the llline; the innor ring js therefore insul ~ted. E_qualiy spaced ~round 
the rino- and . cl to the ebonite are eight sprmg fingers, which, on 
b . "' seem e . h tl . . tl 

e1ng pressed, bear on and make contact wit )0 _mner rmg ; iese 
:fingers are all joined in parallel by shor t lengths of wire. The current 
therefoi· t f th spring finaers should one of them be pressed 
. e ge s as · ar as e t:> . d · 
1ll ,...,..,d l d f · t 1-cs 1· t from there to the two etonators m 

' ""' a ea o wn-e a ,._ . 
series, th e other side of these being joined to an ear~hhtern~al . 

The · fi operated by a plunger wit fill ivory tip 
Which bsprmg nhgers ~re and the other end of the phmger protrudes 

ears on t e spnng, , • ' hi three tl · cl f ·nch through the mme case, over t s an 
urty-secon s o an 1 · 51 
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m ia-rubber disk · · · IS secured d h 
when the min · b ' an t e external l . the internal ; IS umped, bears on the rubbp unger, which operates 

Th P unger. er and through it onto 

. us, when one of th 
betwe th • e external pl . 
mine i: nfu-e~ mner ring and the sprin~ers is :orcecl in, the circuit 

· ~gers is completed and the 

lN!:1TRUCTIONS FOR . FITTIN 
R emove the cov . " G THE l\JINE. 
w· h er. 

it a menotti test in . 
Test sprina fin ner nng for . 1 . 
Test iune/'rinagfers for insulation. msu at10n, from mine case. . 

J 
. "' or none t 

om one side of men . on act with sprin 
to each sprina fu . ott1. to sprina-fi g fingers. 

o 1ger m t , o nger t · 
none of the short um and test fo. er~al and put the other 

F
. connect' 1 I contmu·t . . 
It a 4-foot length of mg eacls are fault 

1 
Y; this 1s to be sure 

one end after str·· . pattern 600 \".th y. h ippmg b k ,,1 a p dd. 
t .e pudding the gl d ac the braid. u mg about 2 feet fron1 
Wire. Seclll'e the caanbl ~mt and conedm,g ahnd tape. Before making 
up th · e m th · vas er e rnner end of b e msulat· must b e rove 011 the 
t · _, ca le t · mg pl u a · ermmUJ. to earth te . 0 mner rm· a d b m cover of mine Join 

J • rmma} o an sh . . · om menotti betw · • 01 t-crrcui t sprinCY-:finger 

and press in each pl~en ~ther end of 4-f ' "' 
Care should be tal· ge1 ~eparately . afoot length and the mine cose 

finl ger makes contact:1 to see that the l) u~l sw~ng should be obtained, 
P ungers a . • Is perfe tl a1 t . of inn • • 

1 
re sticky th c Y clean I er rmCY where s1)rIJlg 

P unger , hi h . ey sho ld · f 
O 

• -special ~ v c ~s secnred b u be removed any of. the inner -spnn~ 

Th 
. Panner 1s suppl· d Y four stnd by taking off the out01 

e mdi 10 s and in stor f a-rubber disl· sh. nu ts, and for which n, 
e or lo ~ 0uld l 

The m· . ng or has ho.cl a so be ins me is now ready t much hard pected if the mine h as beell 
o fit for Wear . 

service 
TO FIT . 

All ·h THE i\CIN 
t e preca t' E Fon, 

observed u ions laid d SEn.vrcE. . own. 
Test the two N . in the tor d . 
J oin them . o. 8 detonat pe 

O 
drill hook must be 

m ser· · ors · 
patte111 611 t ies and jo• lT! a place 

Place the~? eac~ outer le lU a length of of safety . . 
careful not t 111 theIT prope ·gh. about 18 inch es of wire, 

• 0 use a 1 oles · 
pnmer, force m ny force. I .. in the T 
may be slight} ,ust on no acco f the deton. N. T. primer , b eing ver1 

The patten/ 6~11lar~ed or c]~l1t be llSed, b~ors are 11, tight fit i.J~ th~ 
and the bun a s . 1 Wire is ro anec[ Ollt w· th t the holes in the pr.iJJlel 

b crewed up in t~: ~luollgh t~e a rectifier. . 
tu1 . Th bung of th e pri))J.er tiP 

e top disk of T. N. T. in the 

N OTES ON AN TI-SUBMAlUNE DEFENSES. 

f tmer tin is kept clear of the bung by a cardboard distance piece. 
, f Jhe detonators ar~ too loose a fit, it would be possible for them to­

a:·o out,of the holes m the T. N. T. ; a very little indil1-rubber solution 
und tl.10 head of them should prevent this. 

The primer is now inserted in the mine and its two leads joined up,. 
~::~ ~o the earth t erminal ard the other to the ~pri~g fu,ge1: contact. 
th mm_nL. The lead_ throu~h the cover of the mme 1s then JOine~ to 

e ~e
11

:1mal on the inner nrg and the cover put on, taking care that 
t?-e mdrn-ruhber wash er is in good cor dition and that the instruc­
tons given below for making the joint watertight are carefully fol-­
owed. The mine is now fitted an d primed, and should be so marked . 
and l ' ian dled with the greatest care. 

INSTRU CTIONS FOR MAKING THE COVER JOINT. 

The join tiPg m at erial should he of purn rubber -h inch thick in 
complete rings in to which the stud holes have be'en punched in correct 

spacir.g . 
The rir g shouJd b e firs t immersed in water, :.ind after being thor-

oughly w et should be'laid over the studs onto the stud flange. The 
upper surface should then be thoroughly coated with a .mi."{ture of 
hlack lead an d mi nernl rrrense or tallow. Cover should then be placed 

ei s tuds m:d nuts screwed equally all arom1d flange. ov • o 
In the ever t of it being 11ec~sary to remove cover, the jointing 

materi1il should not stick on its upper sw·face. 
(NoTE.- 1.'he presei t stock of ii sertion ri r gs are to b~ used up 

before pure rubber is supplied.) 

TESTING FOR W ATERTIGFITNE SS. 

. E ach mine after beii g :fitted primed, should be tested for wa ter­

tight , ess. . ~'his is done by removirg ore of the pltu-ger h:·ackets.nu d securing. 
ln_it;s place a speciul bracket ado.p ted to take .a b1cycle-tll'e valve; t~e 
inn e ic;. the d to ii sure that there 1s 1~ smo.ll pressure of au· 
inside.~ ai cln tphumpel udp • 

0 
tai J- of wate1;; m y lenk will be easily 

d , · en p t1,Ce 1n ,. ~ . . ' 
etected by the huhblrs rising from it . . 
. One or m or e of the ordii ary plunger brnckets ca1: be easily fitted. 

With a bicycle valve by ar-y ar tificer m d kept for this purpose. 

TO FIT THE CIRCUIT. 

'l'he · · . f th n11,1·11 lead of piittem 841 or pattern 600 
· circmt c01Js1sts o e • · 

cab] · e, wi th 12 brn.1 ches for the n11nes. . . I1t th f · • · ·cw·t beii rr o1 pattern 841 cnble, 600 yarns, 
of e .ca$c o · the roa111 cn <;> • 

cable 1s r enuirecl for each :(lcet of si.x nets . . A.t '
1 

. 

1 
( pproxiirnitely) wire beckets about 2. 

. every 11 feet 9 mc 1e.5 a · bl b L- ts b · ll1ches · di ly seized to the en . e, two ec ~e emg 
Ill ameter are secure , 

• V DECLASSJ.fIEO 
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required close together where adjacent sections of n et join, as shown 

in figure 2. Branches of pattern 1207 cable (one for each mine) are 

forked into the main circuit in the positions shown a t A in figure 2. 

Each branch is 50 yards in length, and the end to he forked in to 

the main circuit has its armoring laid bare to a convenient length 

(about 9 to 12 inches) ; the protruding core is then sepnrnted 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 arc then laid up 

around the core of t.he main circuit, one part right-handed and the 

other part left-handed; the junction is then carefully insulo.ted with 

insulating tape; the armoring of the mn,i.n and brnnch circui'ts is then 

replaced ns far as possible and the junction thoroughly well served 

over; the branch circuit is then seized to the main circuit near the 

junctio~ in order to prevent any strain being brought on the junction. 

When pattern 600 cable is used, as is usually the case for towed 

el~ctro-cont,act ~ne nets, the following procedure for fitt.ing the cir­
cuit must be carried out: 

At the drifter end there is 200 yards of cable for stopping to the 

. warp, and from there on the branches are forked in every 156 feet 

of the cable, the distance between each being 50 yards, the extra 

6 feet being allowed to provide slack and to prevent the s train coming 

on the cable instead of the warp. The end branch can be a cont,inu11,­
tion of the main circuit. 

The length of each branch is 70 yards. The total length of the 

main circuit, including the end branch, is abou t 840 yards, and in 

round numbers 850 yards should be allowed when cutting up the 
cable. 

N. B.-In both methods all junc~ions must be , ery carefully made 

and insulated, and should be tested by placing the circuit in sult 

water, leaving out the ends of the branches and, after it has bec.>n in 

the water for at least 24 hours, t.est.ing for insulation with a 6-cell 

test battery be.tween main wire nnd nn earth plate. 

PLACING THE cmcurT ON THE NET. 

1. When the ~ain circuit is of pattern 841 cnble and (a) the bmnch 

circuit of pattem 1207 cahle or (b) the branch circui t of pat.tern 60? 
cable : 

The foot of the net is clipped to the footropc of pnttem 841 cable 

hv means of 150-pound parting clips being attached hetweef1 the eye­

splice at the foot of each net verticnl and the corresponding becket 
on the circuit. 

(a) The 50 yarcls of branch circuit (pat tern 1207 cab}p ), one end of 

which is forked into the pattern 841 cab.le footropc as previously 

described, is seized to the main cfrcuit as near the junction as possible, 

, U13MARINE DEFENSES. 
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d the center of the net and 
f t c towar . b ht 

and is then led along t~e boo/e~; ~u the footrope; it is then t~;g to 

is stopped to sev_en of t 10 c~~d the end left ready to connec 
back as shown m figure 2, . _ 

1 
, . to the lust vertICUJ. on 

the mme. . ircuit is stopped up the other end 

One end of the main c d insulated thoroughly, bl . the latter 

tho end of the line of nets ~n length of pattern 1207 c~ e, r or to a 

being joined to the 1,?00 ~ar ttendnnt drifter, anchor~ ne\~ figures 

leads to the battery m t e a t ·ni·ng the battery, ass 10wn 
· se con ni 

moored empty mmc ca 
O 

ble in which 
4 l 

r.: f t tern 60 ca ' . 
anc v. . . . , me times o pa h slack is coiled 
(b ) The branch cll'cmt is sod alona the footrop_e, fit e 

3 
· The net 

· toppe b h n aure . 
case, instead of bcmg s 1 footropo, as s own ~ff \

0 

arommet for 
in a net baa attached to _t 1e I fi tted with a st1 ,vib ~ .. ine 

b f d size on< by a su m,.. . 
bag should be o goo '.f not is taken aw_ay . are of pa.ttern 600 
cable to run out through, .1 d branch cu·cmt 

h h roam an 
2. When bot t e . . the usual way. 

cable: t n the I-inch footrope i:t every 12 feet, 

The six nets are fu-S
t pu 

O 
ed to the footr.Jpe f footrope. The 

T · · thon stopp 12 feet O • d 
he main circmt 1s · ble to every . •t ·n the reqmre 

• h of ca • · Cll'CUI 1 . . 

allowing 12 feet 6 rnc os ·k d int,o the main f the branch crrcmt 

branch circuits are n ext foi e 2 The slack O • ediately below 
h in fio-ure . f trope imm . the 

position where s O\\rn b , . d to the 00 
1 

d of stoppmg 
' . t uttac11e f h met 10 f the 

lllay be coiled m a ne · stead o t e I the case o 

the mine, as described_ ab~ve,l 
1
:g the footrope. t :e taken t.hat the 

slack of the branch crrcmt, a~ great care mus 
1
, away readily from 

latter method being emplobyeslack cable to bbrenk~on before the stops 
J for t e ·u t be ro 
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The same p_rocedure is gone through with the two mines for each 
of the six: 300-foot sections of net. 

The nets are floated by glass balls attached as shown in figure 8._ 
This method is perfectly efficient if correctly carried out. The net 
bags for the glass balls should be of tarred trawl twine. When it is 
required to leave the line of nets down for extended periods the 
glass balls in the net bags may be covered with wire ne tting; this is 
usually done in gi·oups of four glass balls as shown in figure 8. 

Extra glass balls are usually attached immediately above each mme. 

The leaches of the sections of net are clipped together by 150-
pound parting clips and the foot of the net clipped to the I-inch foot­
rope also by 150-pound clips. 

The circuit and mines having been placed on the fleet of six nets 
as described, the nets are then paid down into the drifter's hold, 
the mines being stowed athwartships on special chocks, in one wing 
of the hold, so that the mines do not rest on the plungers. The 
mines are usually s towed on these chocks in two tiers of 6 or three 
tiers of 4, depending on the drifter. The nets are then ready for shoo ting. . 

TO SHOOT TOWED ELECTRO-CONTACT MI NE NETS. 

Nets are shot in the ordinary manner of towed nets, two hands 
being stationed on deck at the fore s ide of the ne ts for getting up the 
mines and one hand, who must know in which order the mines go, is 
stationed in the wing with the mines ; and this is best arranged by 
chalking the number on the mines as they are placed in the drifter 's 
hold after being fitted to the nets. A lanyard of 1 ½-inch hemp about 
8 feet long is attached to each end of each mine to facilitate lifting 
them out of the hold When the nets are shot the circuit should be 
tested by means of the special test set supplied to each drif ter for the 
purpose; the tes t set when joined up between main cir cuit and earth 
should give no swing. . 

If all is correct and the drifter well clear of the nets the encl of the 
main wire may be joined up to the firing battery . 'l'be batte~·y mu~t 
be unlocked by the officer in charge, and the torpedo ratmg will 
join up under his supervision. 

TO SHOOT MOORED ELECTRO-CONTACT MINE NETS. 

Each drifter is fi tted with 800 yards of i -inch chain and two 
2-hundredweicrht anchors. The chain is in 100-yard lengths joined 
together by chain connectors as shown in :fig~rc 7. The 1-inch "'.ire 
ver ticals are secured to these connectors, which arc necessary owmg 
to the tendency of tho cable to turn and twist the I-inch wfre vertical 
round it. The section of nets are clipped to beckots on the seven 
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battery. One arrangement of mine-supporting battery (in water­
tight box) is shown in figme 4. 

The 5-hundredweight sinker has a 4-inch hemp tripper atto.checl, 
which ·is led to o. l ¾-hundredweight sinker; to the lo.tt er o. wooden 
clump buoy o.nd buoy rope a.re attached. 

If the lines of net are not left unattended the driiters anchor at a 
predetermined clistance at right o.ngles to their line of nets, the battery 
in the ,vheelhouse being connected to the main circuit by pattern 
1207 cable. · 

The chief handicap to laying o.nd maintaining moored electro­
contact mine nets is the weather, as it is almost impossible to carry 
out the work in bad weather; this, however, has not prevented the 
method being used with great success. in many localities. 

VERY IMPORTANT. 

The battery is kept in the wheelhouse in a locked bcix. 
The cable must never be to.ken into the wheelhouse except to 

join up to the firing battery, and aU precautions must be taken to­
see the nets well clear of the drifter before doing this. 

The firing battery must be disconnected and the box locked up­
before attempting to board the nets. 

For exercise purposes with a submarine the mines may be fitted 
with two No. 19 disconnectors in series in an empty primer tin, but 
the disconnectors must have the powder removed from them pre­
viously; this is only to be done by order of the officer in charge of the 
practice. 

PREPARATIONS REQUIRED FOR FITTING DRIFTERS TO TAKE THE MINE 

NETS. 

Battery boxes should be fitted in the wheelhouse, with lock and 
key. 

E lbow pipe to be fitted in side of wheelhouse, for lending in line­
and earth wire. The wires should never be allowed to be taken in 
except through this pipe. 

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

The winO's of the hold to have a deck built flush with the platform, 
a.nd this d:ck should have chocks for taking the mines and keeping 
them off the plungers. 

In fitting out the holps of drifters to take the mines the height 
from the upper deck to the platform should be not less than 3 feet 9 
inches, to allow sufficient room to handle the mines; about 4 feet wi~l 
be found a convenient height . 

< 
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end of the charge. This and the preceding paragraphs should be 
read in conjunction with the ins tructions promulgated on the intro­
duction of secondary batteries, of which the following are extracts : 

11 
CHARGING AND RECHARGING. 

"The accumulators if supplied uncharged are to be filled with 
chemically pure sulphuric acid, diluted with- d istilled ,rnter to a 
specific gravity of 1.200 when cool. 

"It is most important that the diluted acid should be cool before 
filling the cells, and an hour or so after the cells have been filled 
they should be topped up with further quantities of the diluted acid 
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. 

"'l'be batteries may be joined two in series while charging, if 
desired. 

"The normal recharging rate is three-quarters ampere from 15 to 
20 hours, and on first charge this should be extended to at least 45 
to 60 hours. 

"The cells may be 1;echargecl at a maximum charging rate of 1½ 
amperes for 8 to 12 hours, but it is preferable, if time permits, to 
recharge at the normal rate. · 

11 
TESTS OF CELLS AND BATTERIES. 

"The cells or batteries when fully ~barged and allowed to s tand 
for about five minutes should give slightly over 2.2 vol ts per cell 
on open circujt, 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 14½ volts for the 8 cells during dis-
charo·e and this is determined by means of the cell tester, by each 

0 ' 

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 volts 
per cell. 

"NOTES. 

"The b atteries when fully charged will (if not used ) retain their 
charge without any appreciable loss, this being somewhat less than 
10 per cent, for six months with a correspondingly less percentao-e 
loss for shorter periods. . 0 
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. b cl to their full efficiency 
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FIGURE 6. 
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F1ouR£ 8. 
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1.;11ch Manilla p<l.!168 through Meahe3. 
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