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SUBMARINES. 

MILITARY. CHARACTERISTICS- TACTICAL USE

METHODS OF DEFENSE AGAINST THEM. 

By Commander LUKE McN.u rnE, Uni ted States Navy. 

(noviscd by tbo Burcan or Ordnnncc, October, 1917.) 

DEFINITIONS. 

The term " submarine " as herein employed is defined as a vessel of war de

s igned to operate either on the surface or completely submerged and having as 

its principal weapon of offense the automobile torpedo. 

Originally vessels of this typo were divided into two cln.sses, " submarines" 

and " submersibles . " Those terms arose with the building of the first Labeuf 

submarine, the Nm·val. She was called n. " submersible, " as distinguished from 

the French submarines of thn.t period. Tho distinguislung featmes of n. submer

sible wore (1) two methods of propulsion, (2) a great reserve of buoyancy in the 

light condition , while " submarines '' had only a single method of propulsion (elec

tric) and 3 to 5 per cent reserve buoyancy. The two types to-day have merged 

into one. We do , however , have single-hull submarines and double-hull sub

marines tho. t arc sometimes cl istingu ishcd in the service by the terms "su bmari.nes " 

and " submersibles ." In :.ddition it may be stated that the so-cn,lled " submersi

ble" has n. sh ip-shaped form of hull somcwhn.t like that of a torpedo boat, while 

the " submarine" is genern.lly of the spindle form, tho cross section being a circle, 

with a nonwatertight dock built on top of tho spindle. 

A submarine is in light condition when all of its wn.tor-ballast tanks are empty 

and its cruising bridge rigged. 
A submarine is in the n.wash condition when it is sen.led up and hn.s only those 

water-ballast t anks empty which are habitun.lly kept full when running submerged, 

or, in other words, when only the forward, main, and n.fter b n.llast t anks are empty. 

The fore and after trimming tanks and the auxiliary n.nd adjusting tanks are filled 

to an exn.ct amo1mt of water, so that when the b i:i.llnst t anks are filled the sub

marine will be trimmed for divin g without further adjustment. The quantity 

of water in the trimming, auxilin.ry, nnd adjusting t n.nks is so smn,ll in comparison 

with the capacity of the ballast tanks that from all appearn.nces the submarine 

is in the light condition; its draft is somewhat increased, but the speed is not mate

rially reduced. German submarines, however, in the awash condition show only 

the conning-tower. In the awash condition engines are kept running with the 

air intake of tho engine room open , or the conning-tower hn.tch open, to supply 

air to the crew and engines. 
(7) 
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speed at the expense of ·submerged speed. British boats (1916) were reported as 
haYing 24.5 knots surface and 8.5 knots submerged speed. Electric storage bat
teries in our service are of the lead-acid type, either Gould or Exide batteries. 
Edison (alknlino) batteries h ave been used so for only experimentally . For military 
rensons batteries should be of a rugged type that will stand charging in a minimum 
of time. Tho engine and the motor power are usually designed so that the batteries 
can be charged in six: hours after a two-hour discharge, with one engine, or in half 
this time using two engines. Increase in battery power at the expense of engine 
power would increase this time, which would be highly undesirable. Boats with 
two engines have the advantage of mobility while charging their batteries. 

(b) RADIUS OF ACTION. 

The table below indicates the radius of action of all submarines no,v in our 
sen rice, under constm ction or projected. Displacement, speed, arm.ament, and fuel 
capacity are also given. 

It will be noted that the maximum radius of any submarine is not much in 
excess of 3,000 miles. By using fuel for ballast the radius of the " K" class coul.d 
be increased to about 5,000 miles. The submerged radius at 8.5 lmots is about 25 
miles. In the " K" class this would be 60 miles at 3 lmot.c; and in the " E" class 
about 75 miles at 5 knots. The recommendation of the General Board for fleet 
submarines (1915 appropriation) called for: displacement, 1,000; speed surface, 
18-20; submerged maximum for batteries, giving radius of 120 miles at 5 knots; 
surface radius, 3,000 miles at 14 lmots. 

The length of cruising radius desirable depends on the type under consideration. 
Fleet submarines should have the radius of the fleet. Coast-defense and harbor
defense c;ubmarines are limited in fuel capacity by their size, but it is desirable that 
all submarines should have a fuel capacity commensurate with their provision 
supply and habitability. 

There are many types of the German U-boat. The type most common has 
the following reported characteristics: 

Displacement, 850 tons; speed, surface 16 lmots, submerged 10 lmots; radius, 
surface 6,000 miles, submerged at 10 lmots 70 miles; battery, one 4-inch and one 
3-inch; torpedo tubes, four 20-inch. The German admiralty reports a submarine 
recently (February, 1917) as having made a voyage of 55 days without touching a 
port or receiving supplies. U-boat cruisers, five in number, are reported as of 
2,400 tons, three 6-inch guns, and cruising radius of 12,000 miles. 

Great Britain has (Janua,ry 1, 1917) two submarines of 4,000 tom displacement 
built for the purpose of extending the cruising radius. The British "E" class, like 
the German "U" class, has many types, the most common being of 800 tons and 
with practically the same characteristics aa the corresponding German "U '' boat. 
A British boat escorted a troop ship from Australia to Liverpool and return, a 
distance of 38,000 miles, without a breakdown. 

The requirements of commerce destroying may be e:iq>ected to lead to an 
unheard of cruising radius for German submarines. 

- ------
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United States ships, Oct. 1, 1916-Submarines ( Class Sm.) . 

Nome. 

Displaco. 
ment (g). 

Surface. 

Speed mdi us . 

Fuel (c). 

Sub• -------
merged. ! Su b· 

I Surface. , merged. I 

I I 
Surface. Jiu/I 1 1 Sub• I IOUY. ' Full. I IOllY . 

-·,-
,\rmnmont. ' 

·I cnrncitY 

G1111s. 

"i fue t,nuk-s 
(gnllons). 

• 1'orpcdo 1 
t ubes. 

I •ror· ..-
pocloos(i),I 

J{ormal. 
~[a,xiJ11U1U• 

merged. Cruis ing. 3 hours . Crnising . J 3 hours . 1 

_A_2-_7-(a_)_ .. -.-.. -.. -.. -.. -.-.. -.. -.. -.. -.-.. -.. -.. - - 1_ - ' :----1 1--;J---:-7~ gas. 
5.0 !!.50 5 .. · .. -- ..... 3 

Bl-3 ( 4.o 440 12 . ... . ....... 
0 11 800 gas. 

a) .. .. ......... . ...... ...... ··· · · 7 600 7 1· • -- -- · ..... 31 J,SOo 

80 7 
123 5 

145 8 
C 1-5....... .......... 4 1,000 12 . . .. . ....... o s,!JO()gas• 

. . . • • . . . . . . . . . 9 GOO 9 . . . . . . . . . .. • 4 I 5, 100 

170 7 

21,0 JO 

D 1-3 ... . .. . 

E 1-2 . ... . ........ . ............ . 

F 1-3 ..... 

G-1. ....... .......... . ····· -- ·------
G-2 ........ ... . . .. ..... . 

··· : ·····-·· 
G-3 

.... . ....... . ................. 1 

G-4 .•.•..... 

Hl-3 ...... . ........... . 
··· · ·····• -.•···· 

K 1-8 ............. . ... . 

1.{l1i%.-.-.::::::::····················· 
L 5-8 (h)... . . .. . ........ . . . ...... . . 

···· · ·· ·········· · 
M-1. ..... 

N 1-3 ............... . ........ ........... I 
N 4-7 ... ....... .. . ..... . .............. .. 

01-!o ·········· ---- ... 

0 11-16 .... . . 
··· -- ····- --

273 

!!88 
337 

f87 
342 

sso 
400 

1,00 
510 

375 
481 

;,so 
500 

370 
452 

358 1 434 

892 
520 

450 
548 

461 
527 

488 
670 

SJ,i 
414 

SSI 
385 

5£0 
620 

485 
560 

1, JOG 
1,487 

8 

lfi 
0.5 , 

(b) Je.5 I 
(b) IC 

(c~ 12. g 
(C '/ I 
(d) 18. 5 
(d) ? 

14 
·1 

14 
? 

14 
·1 

1.j 
10 

14 
12 

14 
12 

14 
12 

IS.5 
11. 5 

JS 
? 

13 
? 

14 
'/ 

11, 
? 

IW 

8 800 24 1. .... ....... ()()Ogas• 
4 G, non 

9.5 
8 

II 
9 

11 
9 

10 
8 

10.5 1 8. 5 

9.5 
8. 5 

9. 5 , 
8.0 

10.5 
8.s I 

JO.Ii I 
8. 5 

10.5 ' 
8. 5 I 

10.5 
8. 5 

10. 5 1 
8.5 

10. 5 1 
8.5 

10.5 I 
8.5 

900 
I , 150 

1, [)()() 
2,000 

1, S!,4 
2, 500 

? 
3,500 

? 
3,500? 

? 
3, 500'! 

980 
3,200 

1, 680 
2,500 

1,680 ' 
3, 150 

1,680 
3, 150 

1,680 
3,150 

1,680 
3, 150 

1,500'l 
2,500? 

J, 500? 
2, 500? 

9. 5 
24 

JI 
27 

II 
27 

10 
24 

10.5 
25.5 

9.5 
25.5 

9. 5 

--· · ··· 

--- ··· ·· 

;;.6 1:::::::::::: 
25.5 .. . · - .. --··. 

10.5 I· ..... ···· · . 
25. 5 . . · - · · .. ·. -· 

J0. 5 
25.5 

one 3.inch 

JO. 5 On o 3.iuch 
25.5 · · .... 

/0. 5 On o 3.j t1Ch 
25.5 -·· . 

JO. 6 : o uo 3.jncll 
25.5 · · · · · ----·· 

JO. 6 one 3.incb. 
25. 5 .··· · ····"· 

JO. r, ODO 3.iJl: ~. 
1
8
0. 5

1 

9, l,!)9~ 
25

_ 
5 . 5 3,000. 

one 3.inc·J·1· 
10.5 £,l,!)9'! J0.5 
8. 5 3,000'/ 25. 5 

• •rwo3-inch 
11 .5 1,440 11. 0 I .. •• 

4 1,-
6 •00 oil. 

4 I ,. ? 
4 ' ()(/0_ oil· 
4 6, ? 
4 
g I /9, ~g95• , 
•I JO, 

4

, I ,a, 100 gos· 
~ 14,100 

5(/J oil• 
JS, 1 

? 9. 0 , 3 000 27 · · · · · ... 
__ __,_ ___ ..:..__, _ __!_. ___ __,____-
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NOTES. 

(o) These vessels ore obsolete nnd or little milit.nry ,,o]ue oxcopt possibly the moral effect to bo derh·ed Crom their presence 
in boys to which they nre more or less confined. 

(b) The E-1 hns recently been reengined with 360 totnl H . P.1 while origiunlly she hnd 500 totnl H.P. She has not standard• 
ized with her new engines, so netnal full power speed is not known. Tho ,nine 12.5 K. may be considered as approximately correct 
until speed cur\'CS ha\'0 been determined. This speed hns boon attained on recent runs. 

These rcmnrks npply to E-S except that her new engines ha\'e not been installed. She L~ now out of commission and it is 
irnprnrticable to 0\'en approximate a dnte of completion for this ,·essel. 

· (c) 'fho F clnss nro not in netiYo son,ico. They nro to be reonginod with -ISO totnl H. P. instead or tho original total of 800 
JI. P. Their speed with now engines will oppro~;mnto 12 knots. 

(d) Tho two forn:nrd engines or t ho G-t ha,·e boon romo\'od, thus reducing power from 1,200 to 600 t9tal II. P . New speed 
will npproximnto 12.5 knots. 'l ' his Ycssol is not in ncU1·0 sordco, ponding delivery of now crank shafts. Dntc or completion 
indefinite . 'l'bis ,·essol hos but two ofTccli1·0 torpedo tubes. 

(o) This rndius is calculntecl n pon fuel capneity nnd consumption. Ilowe\'or, tho actual radius of nil our submarines is 
dependent upon other rnctors which hnYo yet to bo coordinated. 'rl10 rndins ofnction us girnn on fuel is YOry apt to be mislend• 
ing, sinco tho storngo or lubricnliug oil is not bnlnnccd n·ith rue! o il, nor hos supplr or l1nttory wnter bceu considered. Whon 
more aecurnto information is obtniuod it n·ill bJ possible to mnko a tnblo showing radius for f 11el, lubricating oil, baUcr!f water, otc. 
Tho rndius will nocossnrily be limltod to tlrnt secured from tho lcnst or the factors (l,r same ronsoning that speed or n llcot is equal 
to speed or slowest ,,ossol. 

(f) Inrormntion rolnti\'O to those nnd subsoquCllt Ycsscls b asocl on desib'1l data, since rolinblo actual dntnis not nt hnnd. 
(g) In speaking or displacement the Submarine Forco and tho Bureau or C. & R. im·nrinbly refer to surfnco displacement. 

Tho submor~od displncomont moons nothing unless tho surface displneemCllt is known, then snbmorgod displncemont minus 
surrnco displncomont di\'iclcd by submor~od dis placomont mull.iplied br 100 gives % or buoynncr. 

(h) Tho J.-1, e,s, ~. 9, 10, nnd /1 luwo boon rocontlydoli\·orod. 'l'ho U-1 is short ly to bo dclh·orcd. DoliYory dntosof romnm• 
dor or this list nro indoflnito. Ilowo,·er, none or them aro oxpoctcd boloro the first of 1917. 

(I) Torpedo t11bes and torpedoes- Number of torpedo t11bes on boat, and number or torpedoes carried by boot. 

(C) RELIABILITY. 

Under this heacling may be considered (1) safety, (2) seaworthiness,· (3) 
mechanical efficiency. 

(1) S~fety.-Submarines of the spindle or single-hull type are built to stand 
immersion to a depth of 200 feet; larger boats with double hull, 150 feet. Our 
regulations perrrut in practice only 100 feet. Until the maximum depth :is exceeded 
there is no difficulty or danger to be anticipated. Beyond that depth the boat is 
liable t o be crushed in, admitting water at the seams that would cause her to fill 
and sink. The maximum dep th may be exceeded through carlessness of the steers
man, improper trim that can not be overcome by tho horizontal rudders, too quick 
cliving especially :in lo!ng boats where the bow may reach too great a depth before 
the boat :is straightened up, or lastly duo to negative buoyancy caused by :injury . 
Boats operating :in the presence of an enemy would probably carry very little 
positive buoyance, as :in case of accident or stoppage of the motors it might be 
dangerous to come to the surface. 

In shoal water there :is always danger of striking bottom. The consequences 
of such an accident is minimized in a submarine by her great strength of hull. 

Another danger is that of collision . The periscopes at best give :imperfect 
vision for navigation, which defect is greatly increased :in thick weather. Boats 
totally submerged always run a risk more or less serious :in the ,proxi1n:ity of other 
vessels when they rise to the surface. The risk :is either that of being rammed or 
rising under a moving vessel. 

Storage batteries are a constant source of danger. When charging they give 
off hydrogen gnB, which needs only admixture with t he air to make an explosion 
compound that may be set off by a spark from any source. Any sea water coming 
in contact with the acid of the batteries generates chlorine gas that would necessitate 
the promptest action in coming to the surface to save the crew from asphyxiation. 
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(3) Mechanical q]iciency.- The machinery of submarines is not in i tself 

mysterious or .complex. Engines, batteries, motors, compressors, and pumps are 

common in other ships and in industrial plants on shore. The restricted space 

militates against proper attention and overhaul, and lack of experience in the 

personnel detracts from its efficiency. The failure at a crit ical time of any part 

of the machinery may be so serious that all effort is now toward designing the most 

rngged types. 
(d) I£ABIT.ABIL1TY. 

. Submarines are now designed with a view to maintaining the crew without 

undue physical stress to f · e limit of both surface and submerged endurance. 

The severest t est on personnel appears to be that of being towed. Nine days 

appears from tests to be near the limit of endurance under average conditions, 

though there are records exceeding this. On the other hand, boats operating 

under their own power have less difficulty in this respect, though there is reason 

to believe that our boats of older types under these conditions can not maintain 

efficient crews to the limit of their fuel endurance. 

The question of recuperation niter a sea t rip depends in a great degree upon the 

weather encountered and the training of the personnel. Habitability is such an 

essential milit11ry cha.racteristic that it must be t11ken into account in determining 

displacement even if the increased tonnage is not required for other reasons. 

German submarines stay away from their bases from 10 to 20 days. Two weeks 

is the average time. After a trip of this character it usually takes about the same 

period to overhaul and prepare for another cruise. Overhauling is done by relief 

crews, which gives the regular crews time to rest and recuperate. 

(e) CO'.\G\IUNIO.A.TION . 

Submarines depend for communication at the surface on visual hand signals, 

blinker ligh ts, Very's night signals, and mdio. In submerged condition the sub

marine bells and Fessenden oscillator are available. Two periscopes are installed 

to permit necessary vision when submerged; one of these is for use in steering and 

the other for obtaining a view around the horizon. These periscopes are designed 

to magnify about one power. The periscope tubes are, in the latest designs, of the 

housing telescopic type and electrically operated and controlled. They are usually 

installed one forward and one abaft the conning tower and thus afford an enemy 

a means of judging of the direction in which the boat is heading. 'f his objection 

is obviated in other types by placing them close together. 

Undoub tedly the best periscope is the " Goerz." It is of German invention 

and make, and since the breaking out ~f the European war good periscopes are 

difficult to obtain. This difficulty has been severely felt in the British Navy. 

The problem of recognition signals is one most difficult of solution. A sub

marine coming suddenly to the surface is as apt to be a friend as a foe. The British 

letter and number their boats. The Germans, Italians, and Austrians rely on 

being able to recognize their own and have given up marking as a measure of secrecy. 
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Against vessels of superior armament the offensive power is the torpedo. 

Since most armed vessels have sufficient speed to escape a submerged boat if the 

periscope is sighted outside of torpedo range, the attack must usually be made by 

stealth. 
A high surface speed enables the submarine to take advantage of her low hull 

and absence of smoke to gain a position ahead of the approaching enemy and then 

submerge to await favorable moment for attack. The modern 21-inch torpedo 

with which the latest foreign boats are equipped carries probably 500 pounds of 

trinitrotoluol. The destruction resulting from • the explosion of such n. charge 

against any ship's side would undoubtedly sink her. Our submarines n.re equipped 

with 18-inch torpedoes w; th explosion charge of T. N. T. of about 250 pounds. 

Experiments are being mnde with a view of designing a short-range torpedo 

of high speed with very heavy charge of explosive. These are probably now in 

use abroad. It is said to be possible to design a short-range torpedo of a speed of 

45 knots, to carry 1,000 pounds of explosive. 

Considering the great strength of hull of the submarine it is possible that pro

tected by its invisibility it may in the future be used as a ram. With a suitable 

bow it might in this way prove a dangerous weapon even when its torpedo supply 

is exhausted. It is recalled that the Castine was sunk when accidentally rammed 

by a submarine going at a low speed and that the boat itself escaped with very 

slight damage. When equipped as a blockade mine layer, as are now many foreign 

boats, the submarine will add to its equipment this truly offensive weapon which 

may have a decisive effect in fleet actions that take place on soundings. 

(3) DEFENSIVE POWER. 

The defensive power of the submarine is dependent upon submergence which 

effectually protects it from gun fire and makes it invisible to the enemy. Com

pelled to stay on the smface, destruction i:J1 the p1·esence of a sm·face boat of superior 

armament would appear inevitable. 

The latest submarines in use abroad are reported as having an upper hull 

plating of 2 inches and an armored conning tower of 3 inches. I t is considered 

that such vessels are invulnerable to gun attack of calibers of 3 inches or less. 

The submarines of our Navy carry no armor. 

The defensive power of invisibility in the submarine is also manifested at 

night in the awash condition. The low hull and absence of smoke has enabled 

them in tactical exercises to pass through the picket lines without detection. 

Submarines when thrnatened with attack can submerge in from 30 seconds 

to 3 minutes and escape either by their'submerged speed or by resting on the bottom 

till nightfall. 
In our Navy the average time of submergence from light conditions is 3 minutes 

and in awash condition about 20 seconds less. 

Three-inch guns mounted on subma:ines may be considered as a .defensive 

we!],pon against patrol boats, and the 6-mch guns mounted now on the largest, 

a(7ainst destroyers or even light cruisers. 

b It is not believed that such guns would ever be used e:ff ectively against an 

armed vessel if it were possible to escape by submergence. 
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TACTICAL USE. 

. The tactical employment of submarines in time of war might be broadly con

~~ered ~der the general headings of offensive and defensive use but as the best 

ehense 18 ~ all cn:ses the tactical offensive and as the term "defe~se" is confusing 
w en considered m co 1-· • h ' d ast 
d f . . . nnec~ion wit stro.tegic employment in harbor an co 

he ensds e,hii~ ihs considered best to treat the subject of tactical use under three difl'erenL 
ea w c refer to a mo 1 b. 

Th thr re or ess ar itrary classification by types. 

and ( ) esfle · ee t.YJ?es of submarines are: (a) Harbor defense (b) coast defense, 
c eet submarmes. 1 

llARBOR DEFENSE SUBMARINES. 

This term is applied t ld b 1 t are 
considered of littl ~ i 

O O er oats of low speed and small armament t 1~ ·t 
. e vllo.lue away fi:om th . . . In erv-1ce l 

1s applied to the "A,, "B,, e VlCllllty of their bases. ours · d cl 
, and "C" 1 , · •euar e 

as somewhat equival t ' c asses. rhe use of these boats 1s 1 o t r 

of interest that the r:~i to ihat of a co~trolled mobile mine field. I t is a :m~_t :s 

of 30 to 40 tons carr . an ove~ment is at the present t ime building subroa~~t 

and the radius of acti_ymgbtwo 18-mch torpedoes. The motive power is electrl1c1 fa 
ad t d on a out 100 ·1 N . to 1£1 ' 

op e such a typ f mi es. o other foreign navy 1s kno\Vll 

Th limi. e or any purr)ose d th . . . . b ful 
e ted subm cl . 1 an e1r u tility 1s very dou t • ot 

phise:111it them to operat:gfe rf~dius and speed of harbor-defense submarines dot n of 
t typ ·u ar rom the h b hi d. Boa s 

e WI depend m h ar or w ch they are defen mg. . the 

approach. For this reas~re ~ an any other on stealth for success in D1akin~]l.ich 

w~~d allot to each boat n °~ should operate in accordance with a plan ' ' ]ler ·. 
mission and b a certam zo t b . ·hed on 
tt su merged sh ne o e covered and once <lispatc ,. -,,y 

a em.pt t . , e can be . l , . t· n _p.,> 

b ll a coordination b t consic ered as outside of coIDIDun1ca 10 · ,jne 

e ;~uld serve as a wa~ween submarines in this position by use of a subn10,1 

d ese zones should b g to the enemy. -bor 
an the boat h e selected t the ha.1 

outsid f s s ou}d be so d. 0 cover all courses of approach to 
1 

'le -well 
e O ll'nn lSposed th t h . W 11 

A h t)"-U range of the h b a eac can cover its own zone 

of the rn arbor-defense group ~r ~r fortifications. . t0,tioJlS 

each b ov-ernents of the en avmg received warnina from scouts or shore 5 -whe1·e 
. . oat Would t k emy off th b t ·ance, , 

d1t1on n.-:th a e up its t . e coast would proceed t o the en 1 h coll 
"• radi s at1on in th · was 

By subdi .~P, and keep a 1 k e center of its zone, anchor in a 

a~d Using sh; g the total areao: o~t for the enemy. U squ0,reS 

With an 0,., t code Words t utside each harbor into numerous sI)'.).a . to\Jcb 
.. erny c k O desi t . ts J1l. 

The waitin an eep the subrn ~a ~ squares and <lirect10ns, scou 

to the harb g submarin.,,., h . armes mformed as to his moveI)'.).ents. eJlefi}J 

and or, Would . ""'1 avmg . f the J iO 

subrnerg k Weigh an h ascertamed that the approach O ct ro(.1.-' 
A e, ee . ..c or and di Jllle 

la subrnarin Plllg Periscopes ' upon appearance of smoke sco 
1 

o, 

rge v-ess"l . e, through h exposed. ~" OJ 

b "" 1n cl er · as II" 1e 

~~~ Inade with :a; Weather a le:iscope, should be able to see the ~ 011s ]J.~ J> 

the Inov-e eet of perisc is ance of 7 or 8 miles. Such obse~a. ositlo 

Inent of zones mtheuts of the e ope exposed. All boats should reI)'.).alll lll !'rra.11i~ 
, e e nerny ar d fi . B the ol),'"°' 

nomy rnnst e e mtely ascertained. Y ther b 
pass close to one submarine. The 0 
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shou ld move tow11rd u, point thn.t will intersect the enemy's course, keeping him 

under observ11tion, with just enough periscope to escape detection. 

·when appronching torpedo range, when periscope may be sighted, boats 

should submerge entirely and porpoise at intervals for a few seconds to obtnin 

benrings. Once inside torpedo rango periscopes should be kept exposed and all 

sper.d used to Glose tho distance to the minimum before firing. lf there is but n 

~ingle enemy great cnre should be taken to avoid discovery rmtil the last minute, 

as th<' prohnbility of n hit will he small tU1less the range is ...-ery short . It should 

he possihlc for a submarine to get within 200 yards before firing. If the enemy 

is in formn tion h is ability Lo escape is much less ru1d the chnnce of a hit is much 

grenLer. .\ s the danger of periscopes being destroyed by the concentmted fire of 

t.he enemy is also gron,t, bonLs would be justified in firing torpeaoes at a greater 

rnnge,\ but they should close ns rapidly as possible nnd continue to iire until tor

perloes were exhnus ted . 
It will be difficult for n, group of submerged boats to coordinate an attack as 

Lherc will be risk of collision. uch risk must be t11ken, nnd boats by keeping a 

sharp lookout for other periscopes and ringing the submmine bell continuously 

may reduce the daJ1ger to a minimum. 
lfoYi.ng fired their torpedoes, boats should submerge totally, and reload their 

tubes if they lrnve spare torpedoes. Dming the period of reloading they should 

run at such depths us would enable them to pass under the enemy's vessels; or if 

the depth of water permits, they can rest on the bottom tiU the reload is :finished. 

It is impol'tant that selected zones should afford sufficient depth of water to per

mit submarines to lie oh the bottom without clanger of collision with deep-clraft 

surface vessels. 
Whon reloaded, bonts should return to the surface and resume the attack. 

AU means of offense being exhausted, the group should return to the harbor sub

merged or under covor of darkness. Tho tender should be ready to replenish 

torpedoes and recharge battories. 
The tactics employed at night are tho same as that for surface boats. If 

bright moonlight, submerged work is possible and highly effective. Under such 

conditions the tactics would be the same as those described, except that periscopes 

would be kept up continuously. 

COAST-DEFENSE SUBMARINES. 

The distinction between a coast-defense and a harbor-defense submarine 

lies in the farmer's greater submerged and surface endurance, greater speed, and 

superior habitability. All submarines in our service not classed as harbor-defense 

boats may be regarded as coast-defense submarines. Taking our "D" boats as 

the most inferior of this class, we find that they have a demonstrated radius of 

about 1,000 miles and are self-sustaining for a period of about 10 days. Their 

submerged radius is 35 miles at 8 knots and about 75 miles at 5 knots. Their 

torpedo armament consists of four 18-inch tubes in the bow capable of taking 

any 18-inch torpedo now iu service. 

20652-17-2 
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In considering the tactics of coast-defense submarines it is assumed that they 
would be conc~ntrated in groups at certain bases on the coast . On information 
from shore stat10ns or sco ts th t th h · st th . u a e enemy as appeared approacl11ng our coa ' 

6 group. or groups nearest would proceed to intercc1)t usin o- hiahest reliable 
surface speed (10 ] ts f " D ,, 1 ' 0 0 

0ru·. m_o or c ass and about 11 knots for "Ji.," class) . 

b 
. 1S1ng form_a~wn should be column, distance 1 000 yards . Boa ts should 

6 lil awash coud1t10n witl d' · ' . . be 
t b . 1 ra 10 up to 111tercep t nny mformation that may 

sen roadcast or directly to th 
0 

. em. 
n sighting the smoke b t h uJ t' ons onl thr · h . ' oa s s O d su brncr0 ·e and take further observa 1 

. Y oug the periscope. Th . 11 _ ::, n.11der 
is to brm· h' . e P10 ) em that confronts tho o-roup coin]l.l..,.. 

g IS group mto cot t 'th h O t the same tim T . . 11. ac wi t e enemy and within torpedo range a 
e. o insure this md · 'd l b 1 ]1.love, ment and · ls . ' ivi ua oats must conform to the o-onera , as s1gna will be · . ,:, "f now, 

the-Ieaderlf t t · ' unpracticable when near the enemy cohunn ° . 
ac 1cs appears th 1 _ . ct' tIOJl · Once wit1.:.1 ma ,· e on_ Y practicable method of insurino· coor ina y 

LUJ xunum torned , 0 
• e!.ll 

formation. If th d' t' 1' . 
0 tange the group should be on the bow of the 0?1 f 

llis. e IS auce 1s 1 000 d · h t r1s < 0 

co 10n with neighbo .- b ' _ ya:· s, each boat cnn a t tack wit ou . · 1 
. The proper beari~mg oats_, when it judges thnt the moment hus nrnvec · of 

hits against an euemy~s on which to_ fire torpedoes with tho maximum choodc~ns 
be · m any format10 · th · 1 ts u.n en considered b th N n is e sume as for surfac.:e >0 a -s, 

As · Y e aval Wa · C ll . . l -•stroJ01
. 

lI1 the case of h ·b , _ 1 0 ege under the section devoted t,o c 0 _ thell' 
means of offense shoulda1 o1-defe1~se submarines, boats tlrnt ha,·0 exh austodd bnsB• 

Sh ld proceed with th 1 · ate ou the atta k' e same precautions to the c esign or 
esb tablishing a base ~n md g ?t1h·oup discover the enemy at anchor , landing tro] o£,5{0'bt 
e mu h · . ' wi subma1: d f · ttac -: J» r, d . c simplified Th 1110 e ense yet Ull])l'epared Lho u · 5se 

at night · e enemy's t. 1 ·. ' b l be pn ·tJ 
h

. , and the most . pa ro and pickets t:;Ould proha Y . "11 1 

w 1ch th senous obst 1 1 J1JJ1es e enemy would b aces to success would b e nets anc 1 pro¢ 
arellnow being fitted to pbro a~ly prote_ct himself. Sharp net-cutt ing false pro
pe ers ar su man nes d · d f • nets- n t' 
to b e protected by g ·d esigned to cut any wire use · 0 1 Id n,pPep,> 
it is e the greatest danger _ua1 s t~at prev~nt fouling, so that mines -wou e tnJ,eJl, 
of believed that a dete . In spite of this risk which would have to bd cbn11co 

success rm1necl atta I b ' 1 O"OO · c <: Y submarines would stanc a 0 

Fleet sub . FLEET SUBMARINES. eed, 
and radiUs tnarmes may be defin d ·atioD, sp nJl 
condit' of the fleet and e as submarines having the for!ll UJldel' t 
they s~

0

0
~t Weather. Suc~ap~ble ~f accompanying it, ready for du: fleet, }JlJ 

I u be as habitabl su marmes might obtain supplies fro!ll t d -
n attack h e and m b ·1 . d e 

scribed fo t e tactics of h O ~ e as any of the fleet uruts. t alren. 1 tJJB 
conunand r c?ast-~efense sub sue_ a group would be the same as th~ bleJJl fo\]l&. 
forces. er m chief is how :armes, but as a unit of the fleet the pro of ]l.is 0 

Ass . eSt to coordinate this attack with that .iP# 
can gain urning that sub me stJ.bJJ'.lol. tJlll 
cornmandco~tact With th rged speeds will not be in excess of 12 }{Jl.ohts, to.SJ; of v1Y 

er m hi e enemy l b T e to s . 
marine Wat c ef is so t on Y y stealth or stratagem, dI -Wll i.0- 01& 

er. The proble o_ maneuver that the enemy will b~ ·all eoeJJ'.l1 
m is somewhat similar to that of draWlDg a 
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a mined field witb tbe difference that the submarines being mobile can assist in 
the necessary ma,neuvers. If we consider a fleet speed of 16 lmots and submerged 
submarine speed of 12 knots we have a .combined speed of 28 knots available on 
opposite courses for cha,nging the bearing of the group from its own b attle line. 

In the slll'face condition if the boats have a speed of 16 knots, there is a total 
speed' of 32 knots available for this plll'pose. 

A submarine may be sig11ted in the !},Wash condition a_t a distance of 12 miles. 
By keeping on the offside abreast of their own ships they could keep concealed 
much longer but ·would be equnlly delayed in getting into action. I t would seem 
wise then when two fleets are seeking actio~ and are in scout contact that the sub
marines should be advanced to b attle ranges about 15,000 yards in the direction 
of the enemy. The commander in chief with the assistance of the group com
mander should maneuver his forces in such a way that the bearing of the enemy 
from the flagship would always pass through the group; with 32 knots speed avail
able for this pmpose and boats still awash such maneuvers would be simple. 

A group of destroyers, one for every three boats, should accompany them· to 
act as observers and communicating vessels. When the enemy vessels are made 
out by the destroyers the submarines should submerge, periscopes up, and follow 
the motions of the destroyers which should still maneuver to keep them on the 
enemy bearing from the commander in chief's flagship. If the enemy desires to 
attack, it will be necessary for him eventually to approach the submarine area. 
No signnls should be permitted except that destroyers might hoist a number indi
cating the range of the enemy and his direction. These might be read through 
periscopes. The u tmost care should be observed to insurn that the enemy does 
not sight a periscope until the moment for attack arrives. This signal could be 
made with the oscillator when the enemy is within torpedo range, when all boats 
advance at full speed, periscopes up. Outside of 6,000 yards there is no chance of 
seeing a periscope. Within that range an occasional porpoise of a few seconds would 
give small chance for discovery. 

With boats paralleling the enemy's formation, each ahead and on the bow of 
its target, and the range at ti.me of driving home the attack, 2,000 yards or less, 
the chance of success would seem very great. 

The above tactics, while apparently defensive in character, are really offensive, 
since they involve only maneuvers necessary to bring about the submarine· attack. 

In any tactical situation there is usually a position of advantage to be gained 
by maneuvers, which, if necessary, should be fought for. This advantage may 
have reference to sun, spray, smoke, or silhouette. A fleet with submarines, 
knowing the probable intentions of the enemy in this regard, may be able to antici
pate his movement toward a certain area and u tilize the time during approach to 
place a group of submarines in position to meet him. 

Fleets meeting for battle are sure to be forced into column, once gun-fire 
ranges are reached. I t should not be impossible for a faster force to maneuver in 
such a way as to bring the enemy into column at a predetermined position. If 
groups of destroyers are placed across the path of this column in such a manner 
that they will confront the enemy steaming on courses parallel to our line and in 

----~rii~LAss3iEo I 
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either direction the en 
attack. ' emy may be forced to maneuver 

In under fire or suffer torpedo 
some cases one or two sub . 

their periscopes to be mannes, detached for h 
other groups lying. s~en, and thereby induce th t e purpose, might permit 

Fleet submarinm wah1t. l e enemy to turn away toward 
. es s ou d carry 10 00 a smgle target at such a . , 0-yard tor ed · 

of a formation are O d range IS V~ry small, but thr hoes. The _ch_ance of bitting 

to the possible ~ · Sbubm_arm_es should alwa c a~ces of h1ttmg some vessel 

turning away torped ~, ut if discovered and'~~ en eavor to close the r ange 

Enemy ;essels d~:
0

: 1
:nge should ~e discharge~ :~emy shows evidence of 

attempt to ram Und . hg . a submarme close b once-. 
h . · e1 sue circ a oard d h 

t e periscope up and ende . umstances the boat ' b an a ead will likely 

away. An attempt to di;:~1 to ste_er _a safe course pas~ tlest maneu:er is to keep 
hazardous. 0 a sufficient depth to 10 vessel without turninu 

Pass d . 0 

I t may shortly be po "bl un er the keel would be 
b ss1 etod · 

a su merged speed of 20 kn es1gn _a fleet sub1nar· 
lators extending to a hei ht ~ts. Assummg that such me capa.ble of mn.intaining 

to a depth of 20 feet anJ sf~ b25 feet above the hull sl a b_oat would have venti

If we assume a fleet in t· 
1 

e able to draw air fo/ 18 
bm1g~t in battle submerge 

. . ac ion accom . d com ust10 f 
a posit10n of comparative af parue by 30 such n tom the surface. 
the decisive moment pas t~ ety on the disengao-ed -d ve sels, they might assume 

It is difficult to see how : h·ough the intervals :nd s~ e of the battleships and at 

The possibilities of a realuflc an attack could be mets eer for the enemy's column. 
"bl eet sub · except b · 

P O?St e that another great fl ~anne have bee b, . Y immediate r etreat. 
both the British and Ge eet action may cont"i· n ut d_unly realized, and it is 

. . rman c0,.,.,.,.,.. d « n a surpns I • 
marines m the Jutland battl ........ 11an ers regret tl e. t 1s r~ported that 

e. le absence of then· laro-e sub-
b 

. METHODS OF DEFENSE AGA 

We wi!l consider method INST SUBMARINES. 

ages; (2) 81Dgle vessels s of defense under h 
(1) Ports and, a 'a~med and unarmed . t e head~ of (1) P ?rts and anchor-

and ·refit safe nchoiages,-In order ' (3) Vessels m formation; (4) General. 
' . ports and anchor o- to afford a refuge for vessels t o repair 

n aval operatrnns would be <liflic~es must be provided. Without safety in port, 

been brought forward in th . and commerce impossible. Many devices have 

are known and others still k e present war to accomplish this end, some of which 

treatment_ to satisfy i ts peclta~·ecret. Each harbor or anchorage requires a special 
n ets mines and active p t. 

1 
needs, but the defense usually consists of ho 

' ' a Io vessels I deli . . oms, 
and seaplanes are frequentl 1 · n a twn, batten es mounted on h 

. . Y emp oyed. s ore 
Booms are eff ect1ve m denym· g surface ·aft 

h . · • cr entrance t h 
T 1s applies to submannes in light condition N ts f . 0 a arbor at night. 

· bl 1 • h t J 5L · h . . · e or this pm· 
wll'e ca e 16 me o 7 8 me es m diameter with b pose are of heavy 

made in suitable lengths from 600 to 1,500 fe;t and ~ ~~t a 12-foot mesh . They are 

can not pass under them. The ends are suppor ted b epth such that a submarine 

the net taken by buoys or barrels secUl'ed at . . Y buof s and the weight of 
pomts m sufli t cien numbers to sup-
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port the weight. Heavy moorings, 2,000 pounds or over, bold the ends of the net 

in position. 
A gate, usua.lly tended by a tug to haul aside one end of the net, permits passage 

for friendly vessels. 
Mines moored at cli:fferent depths to cover any possible depth of submergence 

<}f the submarine are very effective. Unless controlled they are dangerous to 

friendly vessels that mn.y be ou t of their course, and are liable to go adrift in bad 

weather. 
German submarines are fitted to lay mines and carry from 12 to 24. These 

are frequently laid in the approaches to harbors or off the mouths of navigable 

rivers. The In.test type lrnve a clock device for regulating the time that the mine 

watches. The mine :field is a.rrnnged in groups with several time settings, usually 

two hours apart. It is very difficult for mine sweepers to be sure that they have 

them aJJ. A constant service of effective mine sweepers appears to be the only 

protection against this menace. · 
Whatever defense is used the service of patrol vessels, day and night, is neces

sary to preserve· the integrity of the defenses against an enemy who ·will be active 

in attempts to remove or destroy them. Submarines caught in a net may escape 

if not promptly dealt with by the patrol boats. The type of net described, how

ever, is designed more to prevent submarines entering a harbor than as a means of 

catching them. 
Batteries mounted on shore with searchlights are a good safeguard against 

night surface operations. A submarine in shoal water can be readily detected and 

followed by an aeroplune. 
(2) Single vessels (armed) .- A single vessel sighting a submarine should open 

fire at once and maneuver to avoid torpedoes. If the submarine bears more than 

six points on the bow and within 1,000 yards the ship should tum away. If the 

torpedo can be seen it will probably be best avoided by backing, since it was prob

ably fiTed on the estimated speed of the ship. 
If the submarine is within six points of the bow, greatest safety ,vill likely be 

found in beading directly toward it and endeavoring to ram. To insure his own 

safety he will likely keep his periscope out of wa,ter so as to see to maneuver. In 
any case the smaJJest ta,rget will be presented to binl and if the torpedo has been 

fired a skillful use of the helm may enable the ship to a,void it. 
'.rbe position of the submarine relative to the ship should be plotted and the 

vessel maneuvered to pass outside of any position circle that the boat may reach 

in any elapsed time. 
Merchant vessels a,pproacbing any area where submarines may be expected 

should have lookouts especially qualified by keen vision, experience, and reliability 

stationed in the tops and in the eyes of the ship. A high position is favorable for 

sigbtino- distant boats before they become awash or submerge and low positions 

for obt~g a sky ba.ckground for detecting boats that are in the intermedia,te 

zone 6 to 9 miles away and pa.rticularly hard to detect against a sea background 

when seen from a high position. No chances should be taken. It should be as

sumed that a German torpedo has a range of 10,000 yards and the ship maneuverec 

to keep· outside that range from any position the submarine could reach. 

~ECLASS,Q?IED 

Autho,itY_"f U I ~ --' 



22 

At all times in possible subni · 
speed, changing course at len.st 

1 
_0arme. areas t_he ship s hould proceed n L maxim~ 

weather, a straight coul'se ma ~e esvety 10 mmutes. At night, if dark ur in th_1ck 

should be shown and no whi J teerecl at best speed. :io Ii rrlt ts of nny kind 

stantly for possible messa()'e s es sou_ndecl. Radio operntors sho~ld listen in con
the hi · · 0 s or warmu()'s b t · If 

. s P 1s sighted by a subm . 0 1 u no radio signals shou ld be sent. 
latitud d' l • anne au alarm I ul l b · · u 

. e an ong1tude. p 'bl ' s 10 c e sent by rndin n t once g1v-1n° 
evasion A ossi Y it patrol b t · · · t 

· s a submarine ca b on is m the Yicini LY and nrny nssis 
and from " b · n su mer()'e fr 1· 1 . · ds 

c,was in about 30 b om ig 1 t condition in a hou t 90 secon 
small. Fo. thi . seconds the ch f . . . fu· is 
wi 1 s reason 1t is all the . ancc o rualung :1 Int with gun e 

th ~ crews at hand ready t fi moze necessary tha.t O'tms should be kept Jon<led 
or conn o re at O 1 ll 

Sp. dl mg tower of a U boat ,,.,;11 h < •
0 ~ce. The puncturino- of the exterior 111 

m e-shaped · t · ' ' ave littl ff . 0 
· the 

uld 
. in enor hull to di bl · e e ect. I t 1s n eccss1HY to prnrce 

wo depn v J sa e her Tl · · pes 
h . e 1er of vision ]ti] · 1e destruction of the L\\·o p cr1sco . 

er. Maclune gu w. e suhmer()'e l b . d· nere1 
the' 1 ns aL close l'ang . · 0 c, ut wcn1lcl not 0Lhenv1sc en n :' 

11' enses N th' e nuo-ht be ff · . tooer 
U b · 0 mg li()'htei· tl 0 

. e ectn-e n•.,a 111s t p eri,;cupcs by bren " 
oat exc t o rnn a 3 l . n . t fl, 

Scop ep at cl.oso rancre I t ' -Inc 1 gun is consider ed effective nga1ns . 
es one ab b · must b er1-

are tel' . out 8 feet and the oth e reme1uh ered that t hey h1n-c 1,,,·o P 
escop1c and If or about ?.Of • . · tll 'fhese 

within the hull se -housing nnd are el . ~ cet m height 11bo,c t,hr ln •. otor 
I t · evnted and depressed by 1111 dcctn c in 

:must not b 
have to be UIU,.aa e assumed that beca, . . ,riJl 
side of t.h d 1bbed before di,n 'use the radio masts nre up t lu1 t theY ·d 

e eek a d .. ng. Thes · t •bon1 
I t is n ~ are operated f · . . 0 . masts fold down along t he s itI 

attempt t ot cons1dered advisabl Ifon1 w1ttun the hon,t. LO 

b 
O Pltl'sue a b e or an nr d L , drnfL 

e left to t su marine w'th . Ille vessel of e,-en modcn1 c .1d 
orpedo b 1 a Y1c, • t · ]· show 

Patrol bo ts oats and special I' 1 ' 0 its destruction . S11ch wor '-

submarine chaa -- The particul ar· e ig lt-draft patrol boats. b t or 
th , ser Th nemy of ti l 011 

ey are d' · ey are d' ·d . 1e submarine is the p11 tro · e,e 
isposed t ) V I ed int h 1 sor"1 

at least 20 ku O render. Th . 0 t rec classes accordin<r to t 10 _ 0f 
s ots spe d e insho1·e t 1 . 0 -o footers 
everal mncbin e and preferabl . pa ro con ·1s ts usually of ::> - nnd 

submarines :me gub ns. They are 1· t Y 30 to ~5 knots a1·rncd with 11 lighL gll:J1ere 
Th ay e n ended f ' els '' 

ey are too w 1 expected to s·e . h or use near hurhor,; nncl chan r~ theJJJ· 
rely eaK to tt tve t e p . J-111 er t -
. on nu:mbei·s n, ack a lai·cr 

1 
urpose o-l locati n,., nncl Lrac'" 0 d 1u11s 
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darkness. Each boat is on the alert to open fu1:l the instant the periscope is sighted. 

Whenever a. patrol vessel has r eason to suppose she is over the submerged location 

of a submarine-and effort should be made to reach such a position-she should 

drop one or more depth charges. I t may be possible that the submarine has re

mained near the spot where first sighted and is resting on the bottom awaiting 

darkness. It is most probable that it ·will proceed slowly while deeply submerged 

to a. distance of but a few miles and then await darlmess to escape. If the micro. 

phone is installed i t may be used by either the submarine or the patrol. The sound 

of propellers can be hoard tlu·ough t,he Wfl,ter fl, great distance by the use of this 

instrument. The receiver or a number of them is immersed in some position out

side of the boat. Specially tmined men can detec~ the peculiar noise of a submarine 

propeller and also the hum of the electric motors. The allies at present are reported 

as using a number of blind men for this purpose-their sense of hearing being usrn1lly 

highly developed. It is possible to tell not only the proximity of n submarine but 

its approximate d irection. 
It is reported that a mun ber of German submarines have been sunk by destroyers 

because of the noise the Diesel engines mnke when they come to the surface at night 

to charge batteries. On a cnlm night or to leeward tl:us noise cn,n be heard for miles. 

A destroyer drifting nlong nt slow speed h ears the noise, makes for it, and when near 

turns on the senrcblight and opens fire. It must be remembered, however, that 

submarines having two engines can charge batteries while under way on the surface 

in the daytime. Submarines in irny case will always endeavor to maintain their 

batteries fully charged nnd " ·ill usually h ave ample oppor tunity to charge them 

while lying · to or patrnlliug in daylight. Only after n, prolonged submerged run, 

as after being chnsed, will it be necessary to chnrge at night. Steam turbines are 

not open to the objection of noise nnd this hns been used as an argument for their 

substitution for Diesel engines in several navies. The English, Frep.ch, nnd Japanese 

nll have some boa ts opernted by stenm. 
The class of submarines usually found in shoal . waters and in the vicinity of 

harbors are of a small type, r eported to be 80 or 90 feet in length. These boats 

are better adapted to work around nets and mines and hav~ been successful in reach

ing inner harbors, such as Boulogno and Oherbourg, and did much damage. Small 

patrol b oats would be most effective against this type. Any submarine that could 

cross the Atlantic would likely be compelled on account of its size to operate only 

in the st eamer lanes well offshore. 

SINGLE VESSELS-UNARMED. 

For unarmed vessels defense against submarines will consist in high speed, 

frequent changes of cour;e, selection of unusual r_outes, in_vi_sibility at a distanc_e, 

use of a smoke screen, timely sighting of submarrne by vigilant lookouts, and 10 

the last resort of ramming. . 
It is possible that a submarine might be deceived by 9uaker guns mounted on 

the bow and stern. If the submarine can be made to remam submerged, the great-

est danger-that from gunfire- will be eliminated. . . ' 
Invisibility at a distance is important, aJ?d freight c~rr1er~ of m_oderate ton

nage could be designed ,vi.th low freeboard, foldmg masts, oil engmes with no smoke 

- I 

I 

I 
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pipes, an_d exhaust carried under water. Vessels of the wbaleback type would. seern 

mos-t sw~d. Speeds should be in excess of 15 knots and preferably higher, 

though this woi ld 1·k I t b · ' · ce It 
. • 

1 1 e Y no e advisable on account of reducm" enrgo spa · 

IS believed such a l ul I 
O 

• th •ouub n 
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d 
O _a num er of allied vessels . .All United SLattis \· c~sefo wi d 
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1mum. 1 to 
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e ens of a · ' · · de-

Dum.my . periscope that was cl ose aboard. ose of 
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battle. zing 8 ect on an enemy, and s ugge,st .3 a possible use 0 

• es 
VESSELS IN FORMATION. bJ'.l'.lfl,rJJl"f-

In the British r l . dance of stJ t, ,-ee dJ 

and mines d g an c fleet great stress is laid on the a:vo i . n,re tJ.J> 

f , an orde1 h · Tbe1 0 

erent conditions : 'Son t e subject are kept on the bridge. 

(a) When in · · 
(b) Wh . erUISing formation. 

(c) 0 en in ~pproach formation. ,,,-,orifle-9 

n or durmg d 1 ubJY 

For each of th ep oyment. . listance s js 

and for one c1· 8 above there is a different proce<lw·e foi c 1~0 

During c:tc:ere~ clos~-to. . . e if in colt1;~-d e11,d· 

Usually best t ptains a1 e authorized to turn out of lm ' . tu.r:11s ,,,,, ol> 1jJI 

b 
o turn t d d. er ship frOJY ' 

su :marine not owar the submarine. The lea ill0 
6 points ster.O . .iJle, 

She can t , more than 4 points if the submarine appears up tol ·p JlCX-. ,t fl bJ1Jtil~l 

ls Ul n :more 1 t ' b . . The 5 11 ·d 5tl ·r 
a o turn a d f ~ e1 , u t only 4 points a t a time. . w\v-n1 . b sJJ.1 jJ'JIP 
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· V"!si.on by signal. The d anger 7,one 15 frorn ° 
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on the bow, and if the submarine i s \vi_thin 3,000 yards your own or some other 

ship is in danger. A periscope, as a rule, can be seen only 2,500 to. 3,000 yards. A 

submarine hns been seen at a dis tance of 12 miles, so a distant watch must be kept 

ns well as one close-to. If a submnrine is seen at distance, ships will be maneuvered 

by signal to avoid it. No risk;; n.re to be taken. It must be assumed that the 

enemy has 10,000-yard torpedoes. 

The orders are thnt there shall be an officer and a signalman aloft and an officer 

and six men on each side of the bridge or submarine lookout. They are to be on 

watch for one hour onJy so as not to be tired. In battle, lookouts are kept by crews 

nnd officers of intermediate bat teries. 

The submarine lookouts also keep a lookout for mines. If one is sighted the 

ship will act in the same way as if a submarine was sighted close aboanl. If the 

situation permits, orders will ho given tofu-ea Very star into the water-green to 

s tarboard, reel to port- close to the ship. Ships will try to sink mines by small-arm 

fire. It is not thought that ships of the Grand Fleet ought to be bothered with 

mines if cruisers and destroyers are protecting the fleet. 

If in line of division columns and both cloumns turn toward a submarine the 

one to port must keep clear of the starboard column. It is thought that a 4-point 

tw·n will make a submarine dive. 

If in battle formation, it is important not to break the column, and ships must 

not tum out to nvoid a general submarine attack, but if a torpedo is seen, captains 

may al ter courses to avoid it, getting back in posit ion as soon as possible. 

Eternal vigilance is tho price of safety and no chances must be taken. If a 

distant submarine is sighted it should be plotted and the ships maneuver so as to 

keep out of the danger zone. · 
GENERAL. 

The mos t effective defense against submarines is undoubtedly an energetic 

offensive against them by every possible means that will compass their destruction. 

A German U-boat commander is quoted a.s stating that the greatest danger to 

which they were exposed in the English Ohannel was that of being rammed. They 

never knew when they ffrs t rose to the surf ace that there was not some vessel at 

hand ready to ram before they could see her and submerge. He also spoke of the 

transportation of British troops across tho Ohannel. He said they were so abso

lutely enveloped by destroyers that a submarine could not show herself without 

being sunk. 
The French submarine Foucault was sunk by an aeroplane. The Austrian 

aviator at a height of about 2,400 feet sighted the submarine under water and was 

able to follow it. When it camo to tho surface he s tarted a very steep descent and 

opened fire with a machine gun. The submarine replied with an antiaircraft gun, 

but was unable to make a hit. The hydroplane continued the descent until i t was 

able to drop a bomb from an altitude of about 100 feet. It was thought that the 

submarine either lacked the necessary t ime for s ubmersion or waa under the impres

sion that the plane on account of its steep descent was not under contr ol. Small 

dfrigibles a,e now in use along t~ost to search lo,· su bma<ines, 
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Trawlers and small steame . . 
conceal submarines that . rs ai e sometllile.s used as decoys. These vessels 

remain awash under th · t Wb 
submarine comes to the mi • e1r quar er. en an enemy 

merges and atta<:ks th s ace to attack the decoy, the hidden submarine sub-
. e enemy at short ran . th ili' 

0hips with concealed batte • 1 
ge ,vi torpedoes. Auxiliary sa ng 

T nes are a so used to J l cl th 
he new Admiralt d • f e u e e enemy. 

17 feet beam 6 feet clr:ft esi~ /r iatrol boats calls for a boat of 120 feet length, 

.;;peed is abo~t 20 knots c' a?. isp ~cement of 90 tons, constructed of steel. The 

sea-keeping qualities s' hrlllS~llg radius large, and so designed as to ho.vu excellent 
5 . h . e WI can-y a c f b . 
-i~c guns. The cost per boat will rew O a out 30 men o.ncl will mount two 

of little value, be about S80,000. A smaller boo.t is deemed 

Microphones are used in the Brit'~ . (r 

th_e presence of submarines Th F !Sh and French Navies as o, means of detectlD0 

microphone.;; in series and t 1 ° trench have found that it i., better to have the 

u.n~e~ way the presence ol a::~ ed ~ver the stern like a patent log. In a ship _not 

Trallllllg_schools have been e
3
t:~::e can he detected within a distance of 5 _n:uJes. 

~e of this apparatus. · A • . ed for the purpose of usino- blind men in the 
circle ab t · crlllSer IS employ d fi b ·nes 

Ou it, and bv sound . e , tted for t:O.e purpose. Submar1 

~ally ~rained so that ·if a sub:a~es ~Oll~te? from the prop ellers the operators are 

its _bearlll~ within two point3 aune Is ,vithtn a distance of 6 miles they can Joca te 

The unm · . · 
att 'b uruty of German , b . . ·s 

_r1 uted to the use of hydr hu mannes from attack by regulo.r naval units ~ 
;]mte poS3ible to differentiateopb otnes which give warning of their presen ce. It I~ 

ow cargo bo ts e ween the 1 f I those 0 

. a . sounc o their propellers auc 
Smee the s · ki 

the Brit' h in ng of so many flJld 

on patrof d have stopped placing .::;n-~f-;ar -~y submarines both the Gerll1an~oats 

'I'w 
l~tr se O rrulitary value other tho.n torpedo 

o British <lest. 
The submar· . ioyers rammed e kDots• 

T Ines Were not sun] nem.y submarine · at speed less than lO 
0 meet the I te {, and the bo, ~ f 1 d auecl. 

adopted th a st German m th v::. 0 t 1e de;;troyers were all1_ 1; 1 ]la"e 

( ) T
ree schemes, Ud foll . e ods of submarine warfare the Britis 1 

a o arm all ows. 
this, but inte d m~rchantrnen. Th . uns for 
or less use] n ed taking land a .. ey had not a sufficient number 0 ~ g . JJ'.l0 re 

ess. nt1a1rcraft guns 1. : h th ,v cons1de1 
(b) Toh , WillC ey no 

ave convo . 
(c) To sow · ya with constantl • 

pocket to b mines around Ge. Y changing r endezvous. . d of tb6 

As thee constantly patrolled i;an p~rts, forming a pocket, the outsi e 

botto,.,., method of dest . y Bnt1sh ships . tbe 
u.,, entangl d · roying sub · · ther 011 

dropped O 
t e 1n nets or ur marines that are under water, er bf1rg85 

and the ,1~ them or in their Vl_P · ?ued by patrol boats is by the use of dePthf '1~ ~ -'f. 
ws ance f ctmty · t · f . ' · 0 • · 

belie"Ved th O the explo · ' 1 Is O interes t to know the quantity . Jt 15 

for the pu at a pressure of 500s~~n from. the boat · to en sure i ts destructIOJl•:fJioiePt 

rpose. s. applied suddenly and locally would be sti . 
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Tho following formuln is of value in determining the pressure, distance, nnd 

weight: 
P = 3.17W·08 

P = pressure in tolls. 
W = wright in lbs. of explosive. 
D = distance in feet . 
3.17 is applicnhlo to Cast T. N . 1'. 
F or guncotton i t \\"Otilcl be 2 .86. A bomb of 50 pounds of explosi,-e should be 

futnl to a submarine nt 11 clistnnce of 2q to 30 feet, producing at 25 feet a pressure 

of npproxim1itol_r J ,000 pounds to the S(]Uflrr inch, or n pressure of 500 pounds •at 

41 feet. 
The United States ncroplai1e bombs cnnf 50 pounds of T. N . T. 'l'he clepth 

chm·ges nrc m ade in two s izes, the light, Mnrk I , 50 pounds 'I'. N. T ., and the heavy, 

Mark II, 300 pounds T . N . T. The offectiYe radius of tho la tter is estimated as 

75- 100 feet. The Mork r nre supplied to nU vessels engaged in offensive. against 

submnrin cs : the Mark II only to vessels capable of 15 knots speed, as it is dangerous 

to the ,essel itself to drop n t less than that speed . 

The following notes by Lieu t . Dnubin (Dec. J 7, 1916) arc considered of sufficient 

interest nt this t ime to h e procluced in their entirety : 
)\AVY DEPAltTMENT, 

B u nEA u OP STEAM ENOJ:s<EEH1:s<o, 

TI"asliinglon, D. C., December 17, 1916. 

, 'ubjecl: Showing by cliagrnms the relative offensive value of sub mru·ines boats having different suh

merged characteristics and indicati ng bow the offensive po\\'et and Yalue oi our submarines to be 

buil t may he directly increased by increasing the tonnage. 

1. The following is.quoted from a letter July 21, l!ll6. of the commander suhmari.ne force to the 

president of the Jliaval War ('ollege: 
"A submarine is visihle when on the horizon, and for abou t 3 miles beyond and 3 miles inside of 

this point, ap peari ng as a buoy. When~. submarine approacheR near enough to haYe a sea background 

she becomes invisible and remains so until within about 3 m iles of the obserYcr. In genernl, a sub

marine is visible distant from 12 to 6 miles. To 11.Yoid detection i t would be necessary to totally sub

merge before coming within the visible zone, :rnd navigate tota lly submerged , or only show her 

periscope for a few seconds at long intervals." 

2. Under favorable conditions for the enemy a submarine must submerge when the enemv is 12 

miles diRtant. Tb is distance. 12 miles, must be run submerged. It is true there is an invisibie zone 

for the suhmarine from 6 to D m.iles from the enemy, but once submerged time \\·ould not be taken to blow 

tanks, etc., and come to the surface, knowing that within a few minu tes anoti1er diYe would be required, 

and ]mowing also t.hat the exhaust or n oise of the engines of the submarine \\-oul<l be detected by the 

enemy. The 12 miles is run at varying speeds, depending upon the course and speed of the enemy, 

the avernge speed will be about 8.ii knots per hour. When within 3 miles of the enemy tl1e submarine 

makes numerous porpoises to get the exact hearing of the enemy; in al l even ls the enemy \\ill detect. 

either tlrn wake oi· the periscope before the torpedo cnn be fired: (letection will probab ly occur in the 

average case a t 2 miles. The enemy immediately puts her helm over to est·npe. 

3. A submarine's offensive power depends upon tru:ee Icatures: 

(u) Surfa1.:e speed nod radius combined with sea-keeping qualities. 

(b) Submerged speed and radius. 
(c) Torpedoes carried and ability to fire them submerged. 

A suhmn.rioe's defensive power depends upon one feature-(a) submerged speed and radius. 

4. A submarine's surface speed and radius combined with sea-keeping qualities enable her only to 

get within 12 miles of the enemy. The 12 miles must be navigated submerged. The final test of the 

submarine's offensive power to deliver an attack mats entirely upon her submerged characterist.ics, and 

her ability to fire torpedoes 1mbmerged when within range of the enemy. 



-,ter the attack submerged, whether succe f I . . . 

.. atery to enable her to immediately mak 't k 88

1 
u Ot not, a submarine must have power 111 her 

. . ' ea. ac. su 1memed on an th h' f 

power 10 her battery to enable her to ru b cl O O er s 1p o the enemy near hy, or 

. n su mer0 e and escape h . 

gation. 
" , ass e can not escape hy surface navt-

6. To illustrate the value of submerged · 1 cl . 

char-acteristics as: speec an ra<bus, assume two types of sulimarines 1dth 

'l'ype P- 1: Tonnage about 400 to 500 submer d 

defense type, viz, 1 hour at JO 5 ]·nots 3' 1. 
ge speed and radius similar to our present coast-

T P 
· · ~ , or tours at 8 5 l-iiots 

ype - 2: Tonnage about 800 to 900 s11l . d. . 

t 8 - kn t ' lme1oe speer] and d. I 
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' ra n1s, 1 1our at 12.5 knots, or fi hours 

Assurue also-

( a) That each type carries a 30·•knot to d 

(b) Tb b . rpe o, mn<>o 2 000 y· I 

a tsu marmebassubmergedl2 ·1 1· ,., ' arcs. 

P d . b - m1 es c tst:mt from ene . d . 

s ee s, averagl.llg a out 8.o J..-nots per hour unfl t . my an makes the approach at va ry rn" 

when en " · hts h d ' 1 a a po111t '> mil r ' 0 

emJ Sig er an a ttempts to escape. - es rom the enemy, on ony bearing, 

(c) Speed of enemy, 15 knots. 

7. Fig. I , firstr.ase, TypeP- 1. After sub . 
1 

31 t f h b marme 1as run st I 

J~er cen ° er ~tt.ery power and can now make G.1 m. 1 )merged for 10 miles at 8.5 knots she bas 

carnes ~ torpedo wh~ch she can fire, "·hich is "Ood for 1 ·1 ties at a speed of 10.5 knots per hour. She 

speed lo knots, hanng sighted the submarin; and star:~~ at 30 knots. Fig. I shows that the enemy, 

and a torpe~lo ~red; that the maximum danger zone for the o eecape, can he approached within 1 mile 

the suhman~e is equal to 630 either to the left or ri<>h t en.emy or the maximum attack i n<> zone for 

escape, making a total danger zone, 0 , e<iual t'o 126 0"' a1;ct~iordmg to which direction Lhe cnc;;y tries tu 

126°=.234°. See Fig. II. · e enemy's zone of safety equal to Tl or 3Goo-

F1g. I , second case, type P- 2: After subn , . 1 
' 

r! l!l t f h I 1.1nne rns run subm I 

use' ' p~r cen o er )attery power and can now make 10 . . eri;ec for 10 mil1,;s at S.5 knots she has 

pedo earned for same range and speed as used f t m1 les a t a speed of J? 5 knots h ,.1,0
r 

t t · soc 1600 th or vpe P- 1 Tb -. per ou r. . -

0 wice or. . , e enemy's safety zone, •B , is· redured t e ;nemy's clanger zone, 0 , is inr rcascrl 

Note that m etther case the enemv can b . t . 0 360 -l60°=20oo. Rec F·o JI 

bu t can not he in terrepted if she tak~s a co e in e~~~pted if she t.akes a course withi·n h 1
0· 1 

· 

B 
urse wiw, in he f . er ( an"er zone, 

8. y the same method as used in Fig I ti d r sa ety zone. 
0 

15, 18, and 20 knots were calculated when. attaiek ~n:er zone and safety zones for enemy's slips o( 12 

II, III, I V, and V. Following are the facts sh c ch Y submarines of types P- 1 and p _2 
1s Figs' 

own y these figures: . ee . 

Eff f ::: :: : : : : : : : : :: : : :::::::::: :: : : : : : : :: : : : : :: : : : : : : 
Fig. 4 ......... . ..... . ........ . . . ...... . .... . .......... . 

Fig.5 ................ . .................. .............. . 

Speed of 
enemy. 

I 

' 

Knota. l 
12 
15 
18 
20 

Wben attacked by subma. 
rlne having 10.5 knots 
lo~ 1 hour or 3 hours a t 
8., knots. 

0, dangor B ,safety 
zone !or zono for 
enemy. ' onemy. 

Degrees. Degreea. 
162 198 
126 234 
102 258 
76 2 4 

- j --· - -- - - - -

When attacked by submn
rlno having I hour at 12 5 
~~~!. or o hours at 8:6 

'o, danger B, safety 
zono for 
enemy. 

zone tor 
enemy. 

Degre,a. I D egrua. 
246 ll4 
160 200 
140 220 
95 265 

9. Thus the military Yalue for o.f!imse of the submerged characteristics of tlw two trpes of b· 

marines is illustrated wJien operating agrunst enemies of different speeds. · 
6tl 

JO. But the submarine must Jiaye power. in her battery after the first attack ci lher to deliYrr 

another attack submerged or to escape. In Pig. I , first case, tlie attack was deli vcrc I , t ti d f 

. f · · · I b · 
{ ,I le Cll O 

12 11unutes a ter 1111tia su mergence, submanne P- 1 has used 59 per ce,i t of he,· l tt J 

. . . . . . _ Ja ery power, an 

she u.ow fois left a rndrns of 10.4 m1les at~ speed of ,S.o knots ·per ]1our for anotlier attack or to escape. 

In Fig. 1, second case, the attack was delivered at the end of 16 minu tes, submarine P- 2 has used ,J5 

per cent of her battery power, and she no1r bas lefL a radius of 28 miles at a sp<'ed of 8.5 knots per Jiour 

for another attack or escape. Or, after the attack, submarine P- 1 having orioinall 3 l . t 8 5 knots, 

2- ·1 h /2 h · • . ' o · , Y JOUI S a . 

or v.5 m1 es, as 10.4 5, er onginal value 1s equal to 31 per cent, while submarine P-2, having origi-
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nally 6 hours at 8.5 knots, or 51 miles, has left 28 miles at 8.5 1..-nots, or is equal to 28/25.5, equal 109 

per cent, or more than the original value of submarine P-1 for another attack. 

11. The following table shows the value of battery power remaining after the original attack: 

1- _ Dottery p:_ver romninlng after lnltlal attack Is made. 

Speed of Submarine P-11 Submarine P-2 . 
1 

enemy. having 1 hournt having 1 hournt Submanne Submarine 

10.5 knots or 3 12.5 knots or o P - 1, pe~cont P-2, P.e~ cent 

hours at 8.5 hours at 8 .S of orlgmnl of or1g10al 

knots. knots. value. valuo of P-1. 

18 12.7 ~ilcs .. •...... 31 milcs . ......... . 1 15 1 10.4 miles . . . . .... . 28 DUICS ...... . .... 1 

20 14 nules ........... 37milos . ..... . . . . . j 
31 
50 
55 

10 
121 
145 

12. 'fhe foregoing figures ilnd tables illustrate the greater value of submarine type P-2 (800 to 900 

ton submarines, submerged speed and radius 1 hour at 12.5 knots, or G hours at 8.5 1..-nots) over that 

of type P- 1 (500•ton submarine,,, submerged speed and radius 1 hour at 10.5 knots, or 3 hours at 8.5 

knots) for an ini tial attack upon enemy's ships, and the value of the aubmarines for another attack or 

escape after the initial attack. 

13. If submarines wi th greater submerged characteristics arc desired, greater battery power is 

necessary, hence larger submarines. 

)A. The surface and submerged ~peeds and radii of a submari ne should determine the displace

ment of the vessel. F or every B. II. P. required to clrh-e the boat nt its rated surface speed so many 

pounds of engines nnd aux.ilfories arc required, if LIie installation is to be reliable. Si milnrly for every 

E. H . P. required to drive the boat at its rated submerged speeds, so many pounds of battery and 

motor arc required. If it is attempted to obtain more E. II. P. per pound of motor and battery t ba!l 

good engineering p ractice sanctions, an unreliable motor and battery will result. The characteristics 

of the proposed submarines l1aving been decided, the weights of the engine, auxiliaries, motors, and 

batteries to prod uce the speeds, and function reli ably, can be determined . R ilving determined these 

weights, tho tonnage of the vessel can be ascer tained. 

15. Other considerations affecting the motive power instillla tiou, rrro: 

(a) The propeller design. 

(b) The engine power for charging the battery. 

It is desirable, from an engine vi ewpoint, to design a propeller that wiU require as few R.P. M. 

as possi ble to drive tho bo~t at its maximum surface speed, in order that the required maximum speed 

of the engine may be low. It is common .l-nowledge that slow-speed machinery is less liable to break 

down than high.speed installations. This same propeller must drive the boat submerged. The pro

peller will cavitato quicker submerged, i. e., at a lower speed, than on the Slll'face. IloweYer, the 

weigh t and efficiency of the motor wiU vary with the R. P . M. of the propeller, since the motor must 

drive the boat submerged. It is desirable, then, to have as high revolutions of tho propeller as possible 

for submerged work, since the motor will weigh less and be more efficient. But since the. engine will 

be more efficient for surface work t he lower the speed of the propeller, the propeller design must be 

a compromise. 
lG. Consider (b). The engine must not only furni sh power for driving the bo~t on the s~·~ace, 

but i t must also fmnish the power for driving tho generators to charge the batten es. For military 

reasons the engines must have power to charge the batteries~ a ~1iuimum of t ime. The e?gine and 

motor power should be such that the batteries can be charged ID six. homs after a 10-hour d ischarge

with one engine-or half this time using two engines. If the b~ttery capacity_ is increas~d , that is 

weight added to the battery, at the expense of 1,he engine installation, thus redu.c1~g the engme po"'.er, 

it takes a time longer than six hours to charge the batteries( and the charactenst1cs of the submarl.lle 

become unbalanced· she becomes an inefficient weapon for oflense or defense. 

17. It is obvi~us then that if rrreater submerged speed and radius are demanded, the capacity, 

and hence the weight of the batte;y must be increased, . and to balance this inc~ease in subme1:ged 

motive power, that is, to i nsure its availability, the engine power, hence the weight of the engines 

muat be increased. 
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Summing up the above from an engineering standpoint, the following i s logical: 
(a) Determine the surface and submerged characteristics. . .

11 
weigb 

(b) For reliability the motive machinery (engines, auxiliaries, motors, and batteries), wi 
a certain number of pounds per horsepower. .· tics, as 

(c) The.military characteristics, i. e., speeds in conjunction with other ~esire<l charac/ ~;1s vessel. 
hull strength, fuel oil carried, torpedo ins tallation, will then determine the displacement O r ie speeds 

(d) The propeller design must be a compromise between tbat design most sui ted for sur ace 
and that most suited for submerged speeds. . . • effective. 

(r.) The surface and submerged characteristics must be balanced i f the suhmanne is t? he ibJllArineB 
18. Following are the speeds that may be obtained, with reliable motive macninery , 111 81 

of various displacements: -----

Maxi• 
mum 

surface 
speed. 

Kw u. 

Normal radius surface. 
~raximum 
submerged 

speed. 

-,- - · - I Sub· -
I Sub• Sub• ' ed pJsploCO-

merged merged I inerid 18out 
Radius I s peed I SJ~ edls I 5~rTIOtS s11rfoetl· 
ill time. , 10 lmots ' 8.5 i'1o rndius 

radius . rncnis in time. 
! in t ime. I u1 time. I ------
1 --- -,-

15. 5 4,000 at 12 knots . . . . . . . ..... .. . . ... .... , ... . .... . 
f ¥· g 4,000 at 12 knots ... . ...................... .. .... . 

Knou. 
12. 5 
12.5 

12./H3. 0 
12. 5-13. 0 

----- I J[ours. SOo-lJ(l()oo 
J!nurs. Ilottrs. J!nurs. 22 ()()(J-1.1

00 1 , 3 6 • 2-1 1• 200--1, !oo 
. 4,800 at 12 knots ............... .... ... .. .. .. .. .. . 

17. 8 5,300 at 12 knots ....... .. .. .. .. .. . . .... .• ........ 

1 3. 3 ~-~ 30. 5 I, 6()0-1, 1 

1 3. 6 1 • 2 30 J, -
1 4 , s. 5 I ---

· ·' 1 --
I 

. ·1.jliW• 19. Conclusions as follows are drawn : of v 1s 1" 
( t the zone a) The surface speed of a submarine enables i t to approach the enemy O ' · ' 

distant 12 miles from the enemy. . 
0
is• 

(b) The zone of visibility must be navigated submerged. 
10 

miles of 1111:
0

ge1 
(c) The power in t·he battery must be s ufl1cient for the submarine to run ,ibou L cl in order 

ta_nc~ at an average speed of 8.5 k nots and the last 2 or ::l miles at. i t 1i maximum s pec . r for d10 
within torpedo range of the enemy. ti er sh1P 0 

(d) After the attack there must be power remaining in the !,attery to attack ano 1 eel 
0
f 1l10 

submarine to escape submerged. ·J'•tcC spe 
. . cl the sur . tlJB (e) De~e~cling upon the submerged speed anr! radi_us of the su bman ~e an . dills of 

enemy, theie 1s a danger zone for the enemv of a defini te number of degi ees. cl and ia , fl 
U) Tb · l · I •<>ed spee Je 1s < auger wne for the enemy is increased the greater the sn >mei,,, 

90
,.,,er 

b . - r su marine. . h <>reate 
18 . . . h s a lso t e "' t i . (g) The submarine having the greater submerged speed and rad 1118 a jt1h t pJtJS 

m her battery for another attack submero-ed or to escape . tc and we" i-ge 
( ,) T · "' • 1 on ten ., }10 ° tt o mcrease the suhmer"'ecl spe eel and radius th e battery cub ica c 

1 
r to c 

. "' , r< e rncreased. . ed in o ve 
( ') If h · · · t he incr eas . 8ed · ust 
i t e battery power 1s increased, the power of the engmes mus . . !so i ncrea .-

0
0 Jl'.l th

e battery in a minimum Jen<>th of time· consequently the surface speed 18 _atl e s u bnilJJ1 t)Jilt 
( .) T b . "' ' . 1 men t of 1 tvls e, J 

O 
o talll greater battery an<l eno-ine power, the r11sp ace . h tJ'.le tJfftiC 

increased. . " t IoW, "'hIC the 6 f tJ16 
(k) F 1· b .li · 1s t be keP ed 011 te 0 or re Ia 1 ty of the engines the revolti t ions per mrnute rot full spe 

01
ioll , 

the revolutions per minute of the propeller s11brnero-erl must be lo1ver than Ju tions per for still 
(l) Th · h f h " s th e revo 11er e we1g t o · t e motor for sub merged work decreases a roPe !It 

propeller, submerged, increase. • (J' of the P til'0 (m) Th f . 1 1 the deSL,,,u 
1
,oot!l ere ore the design of the prope ller for surface wor' anc J3 ' e· 

merged , •J- • 12 to Jtic 
N"Ol ' lllust be a compromise and ts t ha11 diSJ'.' Jee 

(n) Therefore nigher maximum' speeds subrnerrrecl in 1 ,500-1,G00 boa. ter the j:!el 
Pr esent ·d "' h <Yfea p0· consi ered impracticahle . . · e., t e O uer z;o J IJY 

(o) The h h J m·1r1ne-1· ,8 da110 ·i ev · greater t e sub mercred speed and radius of t e su J ' • 
1 

e enernY norJ 
men t of a ho t d • . "' . . 1 . a ter 1s t 1 0,llt 
h a e81gned with balanced characte1·ist1i::s-t 18 gie . . -y value. ntl)' 
t e larger the boat, wi th proper characteristics the greater the au~Jdit~1 "' and . rece 

20 Foll · · ' b ·1t bUJ.l n,,, 
· 

0
wmg 1s a table showing the s ubmarines U1 ' Congreaa, 

31 

21. When the hoats recen tly ~uthori:,;ed by C'ongres.~ have heen commissioned, in l9lfl, the Navy 
wi ll have: 

!'submarines under 570 tons displacement . . ... . ••••••• · · · · ·· · · ·· · ·~···· ············ ·· ·· ···· · · 
Submer"ed characteristics: 1 hour at 10.5 knots; 3 hours at 8 . .i knots. 

b , 

Fleet submarines, l,l0G tons displacement . . ••• •••• •·•······ ····· · ·~······· ···· · ······ · ······· 
Submer<red characleristics: 1 hour at 11.5 knots; 20 hours at .J k nots. 

0 

Submarines, 800-854 tons .. . ....... • • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · - · · ···· --····· ··--· ---
Submerged charac teristics: 

On~ Lake: 1 hour at 11 knots; 4 hours at 8.5 lrnots. 
One E. B. Co.: 1 hour at 11 knots; 5 hours at 8 knot1'.: 
One Government: 2 hours at 11 knots; 6 hours at 8.2v knots. . . . . 

· d f · tJ files of O N I.: Russia IS btukling: 22. Following are notes on ~uhrnannes ma e 10m ie · · 

;~~: :: ~~:~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
S00-900·ton boats ............ •• · · ·· ··· · · ·········· ···· · ·· · ···· · ... . .. . . . .............. .. . . 
1,000.ton boats . ......... • • • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . 

7
-
0 

d 800 tons 
I t • ent suhmarines hetween v an · German1 is building in large num Jers a pres · 

Her 1917 program calls for 100 subrn~rines. 
Her 1918 program calls for 50 subnrnnnes. 

In the swumer of 1916 German)' had: .. .. ..... . . ...... ... . .... .. . 
U boats under 300 tons .. . .... . • • · · · · · · · · · · · · · · · · · · · · · , · · · · · · · · · 
U boats about 400 tons . ... . ... . ••• •····· · ·· ······ ···· ·· · ·· ·· ···· · · ···· ·· ··· ·· ··- ----······· 

··· ·· ···· ······ ···· · · U boats about 800-1,000 tons ...... •••·· · · ··· · · ·· ·· · ··· · · ····· '· · ···· · · .. ....... .. . 
U boats about 1.350 tons . . ....... •··········· · ········· · ·· ·· ·· ···."·: ·· :··· 

99 

6 
8 
5 

28 

10 
3 

19 
7 

. b .· ·ere clue for commtss1onmg. 
Defore the end of 1916, ,12 more sn maun:s. '.1 f ·l . 1 6; ru·e under t;OO tons and the 107 remnjn. · . m Il11SS1011 0 I\ U C l u . ' Great Britain has 172 suhmn.rmes m co ' b · es l 700-2 000 tons. 

. Sh . 1 ·1 rno- 17 fl eet su marm ' , 
~from 725 "' 1,300 1"M. rn ,mo o Silfuoo. 1-

Submerged. 

Dis• ~foximum I pince• Maximum Cruising d d 
mont. d d speed ond spec mi 

spec nn - ditts. rndius. rodius. " ' 

Closs. Cruising 
speed nncl 

mdiu~. 

, , .. , . . . . . . . . . . .. . . . . . . . . . . . : . ~: ••...• t: '.t. tii i ~;;, t:;; .~::~ ~::r '.'.'.; 
~ l to3 . .•••.•...•••.•••.....•..•..••. . ....•.••.. . .. 240 11.0 12~ 

9
-
6 1179 9

.
5 

1 s.o 3 
l) l to5 . • .••••...•..• . .....•..•. •....•.•..•......• 2SS 13.0 910 

10
-
1 2

,
090 

11.0 l 9.0 1 3 
Eltoa . . ......... . •• .•.•••• .•• •• .. ... .... •.. •. .. • '1%1 13. 0 1,900 

11
·
0

• 
2
•
500 11

.o 1 8.5 3 

' 1 to3 . . •• . . . • ••.• . . ............ •. ..• . .. . . .• . •. . . 1
37

5-430 14. 0 •. •.. ••. 
1
·• 

2
•
500 

10.5 1 8.5 3 
F l to2 . ..... . • .... . . . ....•.. ... .••.•. • .•........ . 330 1 14.0 1,344 u· 5 3'5()()0.5-10.5 l 8-8.5 3 

g_ 1 to 4. .... ...... .... . .. .... . . .... ... . .. . ........ 353 H.0 .... . ... [
1
·0 3

,
150 

10.5 1 8.5 3 
1 toa .........• . • • .....••. ...•••. ••• . .. •. •• .. . •. , 392 14.0 1, oso 

11
·
0 3

•
150 

10.5 (1) S.5 J ( ' ) 

3 f 1 tos...... . . . .... ........ ..... ..... . ..... . . ... . 450 14.0 1,680 
11

-
0 3

•
150 1

o. 5 1 8. 5 

3 L ! to1 ... . •.•. . . .. . . . . . .. . .•.• • .••..... . •••. . ••:: 451 14.0 1,oso , 
11

-
0 3

•
150 1

o.5 1 s .5 . 

3 L ~ to 7 ... . .. . . . . ..•....... .• • . . ......•.•• . . ::::.. 451 14.0 1,680 
11

:
0 3

; 
150 

10.~ 1 8. 5 
3 Oto ll... ...... ...... . ....... . ............ I 451 14.0 1,680 I! 0 

3 
150 10. ~ 1 8.5 

6 LS . •• . . . . . .... ...•. .. ( ... . . . ........... . ... 488 14.0 1,680 . ' 2'500 10. 8 1 5.0 6 

H ho:i:::::::::::::::::::::::::::::: :: :::::::::::, ~r rn:8 ::::::::;::::::::' f ~ :~J (1) 1 ti , (') 
, 4to7 ...... . . ... ....•............ • . •• •..• ... .. .. , 520 !4. 0 2,,100

1 

. .. . . .. . 
3

•
000 

11.0 1 I s.
0 

J g I to 10. . .. ..... . . ....... . . . . . . . ... .. . .......... . 485 1-1.0 ..... 4() .... j,j·o· 3'000 1 1. 5 1 ! ~-0 I 20 
scfi}eL? 16 ...•. , .......•••.•••••....•..•.. ::::::::: 1, 100 20. 0 M4o 14:0 3;000 JJ.5 1 . o. ' 
00-6/: :::::::::::::::::::::::::::: : ::::: .. .. ••... 1, 100 I 20. 0 , 

8.5 I 
8.5 
8.0 
8.5 

8. 25 !"tii'.::: :i'.i'.'J : : 5' ill J~ 1

, !! !1J~,{ .,w, L 
Go,·crnment 800-tou . . .. .. . . ···· ············· · ··•· 800 10.0 ______ _!, __ ..!....----'--

3 
3 
5 
4 

6 

i 54 miuutes . boat a l•hour speed, submerged, of 12.5 
• 2 hours 42 minutes. b rine hns been modified to giv3 !J:~uld be considered ns ooly 12.6 knots for • Propeller design of Government 800-ton su ma ines of thls type, the spoe 

t1ohl3 knots. In tho absence of trials of actuo1
13
5~~t; submerged. 

our, although tho boat will probably mo.ko 
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~~ 
" II) t "r-...11) 2.0 1-0 SHIP 

:::::, 3.o~-OS \/1 
4,0 . ~.JS 6,.. \;;S 1· 

5~,0 3_45,..... '2111N MIN.' 4 rlN . 

,..... 16 MIN. . 

1,1 

,4. '"+'"'"' 
§_Jo I 

~
J 

"'i t 
~ . 

FIGURE I: 

FlRSl" CASE; SUBMARINE P
1 

(SHIP O 15 KNOTS 
SPEEDS { Su",' , JO ,5 KNOTS 

{TORP.: 30 KNOTS 

RADIUS • Sue. 6.4 MILES 
RANGE - TORP : 1.0 MILE 

~ J 2.0 LO SHIP 

8.0~7-~
6-o_:~-~~:,: W;~i~fl s.sa MIN. \· MIN. 

6.42 24 I MIN. S 

~

5 28 Ml ~ U!IMARINE 

N. Oo \ 
~ 

8. Io 32 MIN. --,.. _ \ 

FIGURE I: 

SECOND CASE: SuBMARIN!. P
2 

(SHIP ' }5 KNOTS 
SPEEosCSue. , 12.5 KNOTS 

( ToRP. • 30 KNOTS 

RADI US - Sue. 
RANGE - TORP. 

10 Mites 
) ,0 MIL£. 

20652- 17-3 
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FIGURE II FIGURE 111 

ENEMY J2 KNOTS 
ENEMY 15 KNOTS 

FIGURE IV-
FIGURE V. 

ENEMY 18 KNOTS 
E NEMY ' 20 KNOTS 

ENEMY AT "S" SIGtnS SUBMARINE "P", DISTANT 2 MILES 

DANG ER ZONE FOR ENEMY 15 INCR EASED WHEN ATTACKED BY 
SUBMARINE HAVING } HOUR AT )2.5, OR 6 HOURS AT 
8,5 KNOTS, . 

TORPEDO 

~~L~~5If ~ , I 
. A·11hontY.~ 

' L - - - -
, , -
L .. ---------
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REMARKS ON SUBMARINES. 
GENERAL DESCRIPTION O Th F A GERMAN SUBMARINE. 

e German submarines are wh t . . 
there is a centrally locat d h 

11 
~ are known as double-hull vessels; that is, 

envelope of liO'ht ste 
1 

el t· u or spindle of heavy steel platino- surrounded by au 
. o e p a mg B t . . o . . e ween the two pln,tings in o ('On1.p11rtmonts i,n 

5UBMARINE AWASH 

BALLAST 
TANKS 

( 2) I NSI DE. T ANKS 

which ballast te SUBMARINE s u eME.RGED 

all the m h' wa r and fuel oil ar . . indle 
vessel acl tnery, battery ele t _c earned. Inside the heavy-s teel hull or sp the 

are oc t d ' c n c moto • t l t moo hold :fli . a e · The ball t i s, orpecloes and pcrsoJ1ne 
O 

pd 
su c1ent as tanks b t ' 1 •<1e a 

tion. (l ) B sea ':ater when floode e ,~een the two hulls arc very a:"condi-
'>troyed Y. flooding the ta ] . d .to bnng the submttrine to the awnSl b (le
with pr' pt~imitting the subma

11

1 
. .'8 with~n the henvy hull 1111 huoyanc)' cn,n !nter 

ac tcally . . 1ne to s1 l· t l · the ' no weight (Z) n '- o t 1.0 hot tom or 1· us t flon t 11
1 

~ at all. 

'T 6 5 4 3 2 

The inside h . 
these compartme ull is divided into 

1. Torp d . nts a.re: several compartments . 
? F e o comp ·t 
w. orward ar ment: Tor 

ters for offi battery com peclo tubes and t orpedoes . 
leers an 1 partment· o , . · 

3. Central c men. · ne-h alf of s tora,ge b1Ltt01J , 
control a d operating oots 

4. lft operate boat 
0
:ompa.rtment: All valves and other 11,rrn,ogeJJ'.l •S 

f er batt smiace b ·tel or crew ery com or su merged . qtlo,J 
. partment· 0 h . . li"111g 

5. Engin · ne- alf of storage bn.tterY, 
6 M e room• n· 

· otor . · 1esel en · 
7. Tille. loom: Main m tg1nes, pumps, etc. J:lo 

torp d l room I o ors and . . :i,s ,1 
e o tubes a : n some of t mam pumps . . co1:i,tll.i1 

nd torpedoe he submarine this after compartJJle.nt 
s. 
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The torpedoes carried by German submarines have a r anO'e of from 7 000 to 
4 ,000 yards and run at speeds varying with the range set. Each submarine

1

carries 
no less than 12 torpcdoos. For a short dis tance the torpedo cnn be made to go at 
~ speed of 40 knots an hour. For the maximum range the speed of the torpedo is 
seldom over 30 lmots. The torpedoes to be fired are kopt inside the tubes. It is 
hut tho work of n. fow moments to n.cljus t the torpedo, close the tube, fl,nd fire the 
torpedo out of tho tube with fl, chargo of compressed air. 

Tho to rpedo nfter leaving the tube runs by means of compressed air stored in 
n. stool flask inside tho sh ell of tho torpedo itself. This air is reduced from 2,250 
pouncl~, tho flask pressure, to n,bo u t 500 pounds, then is heated by an alcohol flame 
and m1 xod with s tenm rnisod from IL smaU boiler inside the combustion or mixing 
ch~mber. From here it is led into nozzles and impu1gos on tho blades of fl, tmbine 
wh.1ch revolves ttt high spood or is led through the cyl inders of an engine driving 
Lwo propellers which tlll'n in opposite directions in order to equalize the sidewise 
push of Lhe propollor blades . 

Tho to rpedo is kept at IL set depth by means of horizontal rudders controlled 
liy 1ippropriate moans and regulated by water pressure, 1Lnd kept strn.ight · on its 
course hy mo1Lns of IL vertical rudder connected to a gyro. The tendency of the 
t~rpeclo to turn is corrected by tho gyro tlu-ough levers acting upon an air-driven 
pis ton which works the rudder. 

~rhe war head or explosive charge varies from 250 pounds to over 500 pounds 
of high explosive. The torpedo needs only to make a glancing blow agains t a 
vessel to detonate the explosive charge. 

If a torpedo has missed its mark it will usually sink. .If a German torpedo is 
found floating, groat care should be exercised in maneuvering near it. A gunner's 
mate, by swimming, might manage to unscrew tho exploder, but this is a dangerous 
proceeding. Sinking by gw1:fire from a distfl,nce of not less than 150 yards is the 
safes t method. Under no circumstances leave the torpedo before it is destroyed 

or sunk. 
In order to hit a vessol that is underway with a torpedo the submlLrine must 

~o,~ or estimate within limits the speed and course of the target. The faster the 
ship 1s s teaming tho moro difficult becomes the submarine's task. Frequent changes 
of the comse also tend to upset the calculations of tho torpedois t in the submarine. 

Tho gun used by the submarine is 1Lbou t 4 to 6 inches, and is short; hence, of 
low velocity and short range. It is mounted on the superstructme deck, one abaft 
and one forward of tho conning tower. It ,houses inside the nonwater-tight super
s tructure. Submarines will frequently submerge ,-.;rith the guns mounted and will 
not take the time to house the gun; and, further, this procedure insures quickly 
manning the guns aftor emerging. From 200 to 300 rounds a.ro carried. 

HOW TO RECOGNIZE A GERMAN SUBMARINE. 

The German submarine is of about 1,000 tons' surface displacement. On the 
surface it can travel at the rate of from 16 to 18 knots an hour. While on the 
"urfoce or in the light condition, its superstructure deck ~s exposed _to a height_of 
about 5 feet for a distance of 200 to 225 feet. The conrung tower 1s about amid-
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ships lllld appea . 
about rs m two steps. From the d J~ . . • 

d 12 feet. Two guns are mount d ec '- to t he top of the co1muw tower is t one aft. These guns are shor t ; f on the superstructure deck on: fon vard 
ow to the stern, leading ove . th an ° abou t 4 to 6 inches in cnJib ~r. From the 

used both h 1 e to1) of the · . . as s ort-range , di . connmg tower ar e two stou t wu-es 
Radio m ts f rn o Wims and . • '. 
b 

as or long-distance . 
1 

as protect10n nga ms t dnw s n,nd n ets. 
oard 'd f wor < abou t 35 f · 

0 

Th si e O the overhang and ' · · cot high , n,r o s topped on the star-
ey are folded down befo. 

1 
can ?0 raised nnd lowered from within the boat. 

These submarin re su )merglllg. 
the h ll es have two perisc f h •. · f ks u on the starboard side . t f opes O t e h ousmg type, one sticks ou t fro]]l 
s IC up from a point f d JUS orward of tho connina tower while th o other 
scop h orwar on th t t h · 

0 

' · e w en up shows a lo th f _. e op O t e co1m 111g tower . The upper pen-
8 to 10 feet. ng O from 15 to 20 foet and the lower a lena th of fronl 

t:> 

The _CAPABILITIES OF A GERMAN SUBMARlNE. 

.Th s~face radius of th . . e submarmes of this t ese vesse!s is about 5 ,000 m iles 11.t 10 knots speed. 
water. When the t kype have mam ballas t tanks h olclina abou t 210 tons of 

se an s are fill cl h · 
0 

supers tructure deck is onl .. _ e t e submarme sinks so that th o top of the 
about 30 tons Wh _Y _a foot out of wa ter. The auxiliary ballast tank holds 
show any dos.' cl en this IS flooded the submarine can be submeraod in order to 

Th 
Ire amount f th · 

0 

e condition cl .b O e connmg tower or can be completely submerged. 

di 
. escr1 eel above , ·th th · · h con trnn . ,, h . vi e connma to-wor exposed 1s ci:dled " 1twas 

, w en conJw1a t · b 
O 

d submerged. -o owor is eneath t he surface the subm!tl'ine is considere 

5URF AC.IS "TRIM 

The submarine i n the light condition can become n,wnsh in one minute and 

can completely disappear in 90 seconds . 
The submarine on the surface is driven b y t,,·o Diesel engines, developing 

about 1,400 H .P. each . Th0 air fo r engine is drawn in through the conn ing tower 
fair ~ater , being con veyed to the inner hull ~t t~e t?p of the engine-room by a pipe 
leadmg under the supers tructure dock. Tlu s p ipe 1s closed by a rnlvc before sub
m erging . The engine exhaus t is above and a.f t on the superstructure. 

The exhaust , except when the engine is first s tar ted, is colorless and almost 

invisible. 
Submerged the submnrine is driven hy two electric mo tors of abou t 500 I:I. P. 

each. The source of elect rical energy is a storage battery of about 280 cells. 

37 

'I'he submerged speeds nre : 
FillJ. speed al?ou t 10 knots. They can maintain this high speed for not 

OYer three hours . 
Moclerate speecl about 8 knots . They can maintain this speed· for about 

12 hours . 
Low s7Jeeil n.oout 4 knots . They can maintaii1 this speed for about 36 

h ours . 
S teerage way about 1½ }mots . They can main tain this speed for about 72 

h ours . 
. By means of the air purific1ttiou and air renewal apparatus a submarine of 

tlu s t ype can remain submero-ed for four or fiye davs without coming to the surface . 
. The submarine will be 1;nin ted a light green ~olor and will be_ ahnost ":1visible 

:i~a~nst _the sea background . When seen against the sky, their s1_1houette 1s most 
diShnctive. Lookouts, therefore, should be stationed both as high and as near 
the water as possible ; the former to discover submarines at n. distance and the latter 
those near by. 

S b 
. . · th · . t . o-e batteries fully charged 

u mannc::; will ondciw or nlwn,ys to keep en s om ,, t •\.. 11· h b • k o- . at amount of ener"'Y ou 
• ig su meraed speed even for a shcr t tune, ta ·es a ,,io 1°h of th b r, ' b , nditure of severa ours 

e at tcry which can not bo restored except Y expe b .- ill eng· h . f Therefore su mau nes w 
ll1e c argm o- with the submarine on the sur ace. . ' · 'f h cl i·un b b . . While submerg111g, 1 c ase 

b su merged at low speeds except m emorgenc_ies. 1 til af ]v under water 
ya p~trol boat, submarines will run motors at h igh speec u~ <ls ;- Submarine~ 

then will slow in order just to mnintnin steerage way a_t a. sa ~ epfo~d impossible 
~ay encle'.wor to charge batteries at night: but unl?ss it has ~ lie 011 the bottom, 
n th_e dayt ime to do this it is more likely that at n1gh t 

th
~Y .0 all hands ca11 go to 

provided the depth should be from 12 to 25 fathoms, w ei 
sleep with. a feeling of perfect socuritS:- . cl t' in clear weather, where 

Charging bat teries will be accomplished 111 th? ay mrn 'bl in the daytime on 
a goo l · b h d · 1f uot possi e . c view of the h orizon can alwavs e a I f d to char CYe batten es 
acco t • .· will be orce b 

un of large n umber of patrols subroaunos 
at · h ' d · haro-e mg t or else run ou t of the clanger _ are_a an iec "h b • dition can see on a clear 

From a heiaht of 12 feet a subroarmc Ill the a,wa::, con 
day : b 
S . . . . . ... .. . ... 15 to 20 ~ es away . 
.A tnoke of a steamer. . .. .. . . . .. .. .. .. .. .. .... .. .... . . .. . . .. . . . . .. . . .. . . . . ... . . 10 tq 12 ~ es away. 

large vessel .. ...... . . . . . . . , . . . . . . 4 to 5 miles away. 
.A Patrol boat.·.·.·_·:: :::: :::::: : ::: ::: : : :: : :: . . ... . . .... . ••· · ··· ·· · · · · · · · · · · ··· 
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A submarine in the awash condition- that is, with main bnlinst tauks 
flooded- -can be completely under the surface in 30 seconds. In ~rn sceonJs a 
vessel with a speed of 40 knots can make on.ly two-thirds of n mile n minu te, aHcl 
in 30 seconds could hardly turn and head f~r the suhmarinc bcfon, it. " ;oukl be seen to disappear. 

VULNERABILITY OF SUBMARINE FROM GUNFIRE. 

The only vulnc,·oble part of a submarine io the awnsh condition is ~,. '"''." ning 
towe,·. This tower· is only a amall pmt of the s pace or fair- wator nround it . A 
direct hit in the conning tower will not completely disable or sink the subm:u inc, foi 
the conniog tower is completely shut off from the inner hull by lnc;J\S of n wntor
tio-ht scut tle. It will, how~ver, put the corun1anding ofiicer out <,f action . The 
h;,t can yet be co<r trolled from below, and sight is possible through the fonv ,.,-,1 
periscope. To use this latter pe1iscope the hoat must he h rough t with in 6 or 

8 feet of the surface of t-he water. 

In the ligh t condition the vuh1er,tble part of the boat is a,t the water l ine. Tho 
superstructure is nonwater-tight and can be shot th.rough withou t damage to the 
submarine's water-tigh t hull. Tho bost point of aim is at the water lin <1 in wake 
of the conning tower, just where the after periscope sticks out from it . 

WATER S URFACE - - .e:: -- Prn~copg_ - -

A submarine traveling submerged or havin . . . . 
proach the surface wi th any par t of its .,.,.,,1_ g lmd on t~e _bot tom :nll not ap-

. f h · v LUJ.J.erable self until 1t can ru.1se the long 
after pen sco~e · rom t e ~o~~ tower and take n. look 11bout the horizon. I t will 
therefore be m no dangei_ 0 emg rammed by n.ny vessel drnwing less water than 
12 to 15 feet. If the pen scope shows nothing within several miles, the subm0,rine 
can then slowly emerge. In order not to make a commotion in the water , it will 
probably stop the motors and bl~w, with air, sufficien t water from the auxiliary 
tank to mrnble i t to raise the connmg tower hal f or two-th irds out of wnter. 'l'hen 
the conning-tower periscope will bo a t a, heigh t of twen ty-odd feet and a. better 
look abou t can be gotten. Fmther, an offi cer or man can open the conning-tower 
11atch, provided the sea. is smooth, and from on top of tho conning tower can make 
s ure no enemy ,;-essel of war is in sight. Thon the engines will bo stnrted for chnrg
ing batteries. Upon s tarting up a cold engine consicforable black oil smoke m

11
y bH 

Mnit ted . Vessels must look for this, for by this means a submarine may be dis
covered ; a moment only and tho exhaust becomes clear and invisible. 

The submarine has two sys tems of radio. One system is always rigged and !s 
good for a distance of from 15 to 20 miles. The other sys tem requires time to rig 
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and has a • 1 . 1 ango of several h dr d mil . ~avmg United States )O . . un_ e es. Submarmes operating against commerce 
rucation with each oth~/ ts will probably endeavor to keep in short radio commu-

A submarine siah tod b :r • be well under b f .b ·h J a patrol bont will probably submerge at once and will 
Subma .· c o10 t e patrol boat can arrive within gun ranae. 

D 
imes m n.y oporat b di . . . . o eutschland t 0 Y visions and lil pau-s. A submarine tender of the 

Offshoi·o }prpot mla.y 11,ccompnny them and lie outside of the patrolled areas. 
est time to di O arger typo should endeavor to locate the tender: The b a. ro s of th I · ea rug t when submarines are alongside refueling. scover tender will b t . h . 

A METHOD OF SUBMARINE ATTACK. 

submMine car . li . submnrinos . . d n osa nu tod number of tm·podoes. The lnrgost of tho Germru< 
operating ,t'9 sar . to carry only 12 . It will be appreciated that a submarine 
hit is ass . da considerable distance from its brrse will not use a torpedo unless a 

llle The b · · converge . h · su mann• will prefer n s tation noar wh•r• stoamship l rures 
shore. -f:.. ore tho dopth is botwoon 30 ond 175 feot ond about 100 miles from 
o bsorvor 

O 

t"ng th o do y ti mo th e submo,·ine will ,·, main a wash with poriscop• up; 
of_ a vossol J,;,scopo ''.nd on_o on top_ of th e conning tower. Upon sighting th? smoke 
Within 

O 

dista submo~mo will tako , ts beonngs and not• whether steamer will come 
to be po . nee which would make on attack profitable. If th• stenmer rs seon 

. ssmg at som d. · · · · h urf ot high s . ' ,st ance awoy, roqumng consrdoroble runrung on t • s ace 
submai·i·npeed to arnvo at a position for at tack unless the steamer is known by the 
to do so will _" • .n ~mportant one the subroorine will not make tho otteropt, for e to b · ' 
>t must ond oxpose it to discovery and bosrdos us•s up consrderohlo fuel ml which 

Aft oavor to conserve. 
· er o bser · h k · h >ts cou . . vmg t o vessel discovored for sufficiont tun• to ma e certain t at 
U.\Vash i se will lead it within easy torpedo distance the submarine will edge over 

, under · · d fin 11 comp\etol s ongmes ot fu,at and nftorwai·ds undor botterios an motors, ~ Y 
befor . Y. ubmerge and endeavor to get as near the JJath of the vessel as possible 

e 
1 
t will h · · ht t that th ave to £re its torpedo. In certain cos•• th• suhmonne rmg no • 

sudden]• vossol wos unarmed nnd tllist no patrol boots wor• in sight, tbon it roigbt 
opon fuy como to the awash condition with its dock above water·, man • gun, ontl 
ship an: ;tor noor the vossel to stop it, dirocting it at the some tim• to •bandon 
manne mi top tho radio. If the vessel ondoavo,s to sond an SOS messag:th• •~~ 
Positio ght open £re upon the vessol to prevent a mess"!;• bo,ng sent •'v,ng 

n. If th - · 
tho ve · ; ~ubmarine rofused to tako the risk of coming to tho Surfoc<J •

nd sto

PP";; 
fire a ::; ' , t wo~ld run complotoly submerg•d to a range of about r,ooo YMdsb':,. 
If the v efully mmed torpedo at the oncoming vess•l from • P

0

"

t
'°n on -'! h Im 

or eng· essel soos tho submorin• in time it roi•ht, by quick man•uvo,,ng w, ' 
me a . d . ' o 1 , ae Thi ' vo, ,t; but such a chanc• is small at such c ose ,an,, · 

s descr· t· . (a) Ar 1P 10n shows the necessity for: . 
(b) ming merchantmon and manning guns with tr•lll•d crows. 
(c) fonvoying merch•ntmen with sovoral fast vessels. ll •vin• locotion of 

811
b:tna · very quick method of sendina radio emergency ca s gi 

0 

rme. o 

~ S.Ifl ED 
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h t(d) Necessity o1f always having radio operators on watch 
011 

every ,csf-cl mer-e an man or patro vessel. ' 

(e) Necessity for ho.vino lifeboats d th 
(f) Necessity for efficie~t and wak au O er means of rescuing alwa.y.:::; ready. 

· 1 ·t· eful lookouts both aloft on the lmdo-e and m ow pos1 10ns. , . o , 

(g) Value of high speed of merchant vessels 
to confuse submarines and cause their t . d and. frequen t cl1fl.ngcs of <.:ow-se 

oipe oes ·to miss. 

SUBMARINE HUNTING. 
The exact point where the subma .-

1 
. 

patrol boat should drop a buoy at the 
1111

: a~ disa~peared is iinpor tunt and t~e 
the position on the chart. Then rad·?t ;n also, if land marks arc in sigh t, fi" 
accurately the location. 

1 0 
ase and nearest patrol vessels, giving 

The submarine can not travel far f . . . 
battery capacity. I t may 

1 
orn this locality ,vi thou t oxpendi ture of 

(a) Go to bottom and lie there, provid d . 
deep; e water 1s between 10 and 25 fatho:ros 

(b) Run -in any direction a t a speed f b . · 
or even l ½ knots, at a depth of about 60 / 7

~ tut 8 knots, g1·adually .·1ow:iHg to 4 
It is. unlikely that a submarine w·ll O t · eet .. 

b . b i con inue the sa 1 t ly su mergmg, u t probably will tUJ•n thr h . . me cou1'Se after comp e e 
elude the discovering patrol boat a d t~ug a f~irly large angle and endeavor to 
merging to avoid the patrol if it i ~ .d osle commg to i ts assistance 

1
V ter sub

vessels, the submarine ,viU 'not t. s el cfi ecb to still con tinue interce
1
)tino- m erchant 

rnve ar f . . b 
and observe with i ts loner periscop P e ore i t will come up near the smface 
this broach. The perisc~pe as ·t e. atrol boa ts must be on the keen lookout for 
a white wake which can be see~ ern~:-ges abo~e the surface of the water will m ake 
plane this wake can be seen sev _a1mi _e

1 
away 1n ordinary weather. From an aero-

Th di e1a rn1 es awa" e ra o m essage sent by the . J · ••• 

patrol vessels who 1nust be on th 1 patrnl should call to the v101~:uty a number ~f 
scope in case i t comes ,,., thi e ookout and be ready to open fu-e upon the per1-

The m ethod to b I n range of them. - . 

t _ 0 f t~ Used to destroy the submarine will be decided by the cir-
cums ance.,. . ne o e following methods rnierht be employed: 

(a) Swee~)mg for submarine on the bott~m or cfropping bombs on bottom 
within a certam area of spot where submarine submerged ; 

(b) Dragging n ets or laying nets across m ost probable paths ; 
(c) Dropping depth charges set to explode at a fixed dep th or wlw u striking 

the bottom; 

(d) Use aeroplan e to locate and patrol boats to drop bombs or h ave trawlers 
and t ugs lay n ets. 

These m eth ods ar e described in another par t of the m anual. 

The senior officer on the spot will assume charge and will decide tho method 

to be used. In vi ew of the necessi ty of the submarine to s11.ve its storage battery , 
for upon tllis its usefub1ess gr eatly depends, we may assume that th e submarine 
will r em ain witllin a circle whose center is the buoy dropped by the patrol with a 

radius equal to th e assumed s ubmerged speed of the submarine, times the elapse~ 
hours since discovery. This will nanow the circle to a probable r adius of not over 

41 
. th refore a con-. - To find the su bmarme, e . ' . h 12 to 15 milrs with in the next six hours. ff t· ve with systematic seaic · 

l t -·}J he most e ec i · ·t doso centration of rnnny pn trol )oa s '' 1 b . d this ciTcle unless I can 
· • ·}J l go much e3ron af •arrants a Fur thermon,, tlw su hrnan1H· wi no . t f ls that its s ety "' 
. . · ver lmless I ee · . k t· 

11 
must be on the surfn r r usm rr 1b cngmc po, ' 1· ovei·y qmc ac 10 

. ' • b . • .. t After CJSC ·n b likely large cxpcndi Lure of 1 t,.; hatter ) cun en · d h ted bv the pa.trol w i e 
. d · d ,lirrht an un J f th dnncrerous taken for n, suhmannc loca te 111 n,3 ° · . - to run out o e 

O 
. h 

' . J f ll d use J te engrnes . ·11 Till a was to come to the surf.tee at m er 1t a an · :ffi · tly smooth it WJ 1 . 
, . ' o . th . be su ·1cien . . h ibmanne area at hierh speed. Should the " ea 61 

. 
1 

essels to cliscovei t e _sl .ll be 
. b d For paL10 v ' h - bmannc w1 with only conning towN expose · vi· oilancc. r e .,u d fter 

· . · . . . ·11 . ·re extr eme o fa gun an a 1n this concl1 tton aL rnght w1 1 equi ·hli ht or the clischarge O d er in on 
ready to su bm crere at the fl ash of n. scare g to the surface and procee aoa 

b • . 
0 

·1 - 1d then come su m crermrr will nm a few rn1 C.:, a i dy for 
. o o - crun rea. its way under its engines . . ay be able to keep a 

0 . . . l ll -ubman nc m 
Wlulc thus runmng awas 

1 10
" ountered. . .·n end out its 

llsc against a single pa trol boat s~iddenly en~ overing a submarine '~.- scr its a.va.il-
'l'he patrol boat in the daytime up~l s~marine a t full speed, hm:ubmarine, 

radio message promptly and head off t c s t~ c,1 permi ts. If near td eacrainst any bl · d} as il CCUl 11 J • )C fill b a c guns at the vessel as rapi Y • er-tower pen sco1_ t b i·esortecl to 
· · t the com11110 · , ll no e machine-gun firo directed nga111s . R mmiucr tactics '' 1 f t l · b t ffcct1vc. · a " t m·pose. , 

0 

1e crew on deck will c mos · c t d for tha P , t very clo"e l . · ll , construe e b able to ge un ess the patrol boat 1s espe<.:ia .) t . 1 boat may e t approach as 
b d ,\. pa io th ·efore, o h At night o-un(frc should e use · • 1 •

1 
attempt, 01 fi .- er cruns. T 

0 t b . b . f b ·uo seen. 1:u. . ht on or UlDe, "' t ·s o su marines aL rnght be ore e1 b . a search11g ·1 tl patrol boa I 1 ] b f ·e tm·mng ' · t un t1 10 b c ose n.s l)Ossi blc will be mace c 0 1 . .
1
· -ed · w111 e by sea re -

· J t and sm P1 
" ' t ' prcsenc b submarine should be stnJkcd a t rug 1 

. . ncin" the boa s . " tell the su -
. b fo ·c annou o . f . tlus ma; nen,d y on lO f) of the ::;u bm ns111c c 1 . ·

11
cr radio, 01 li l . • : scd 1 n usi O ·e g 1t and oun. Care m ust be exci ci . . ·tain measw 

b - . . mty b fore a ce1 h a rnarinc thnt p aLrol bonts nrc in its v1c1 . 1· ·atecl and t ere I vor to reac 
. . ·t l . s been oc ' . . ay enc ea on A submannc k nowrng th nt I rn rny from 1t, n1 crain the weap f h • b · o- taken a\\ · d • to use a"' d fl itely 

0 
t e possibili tv of surpn sc emo 

1
-j-e in or er en nncl e n 

• J tl nex t sun " • b been se f that P
01

nt as far away ns p ossible by 10 
' .d r that as 1t ns d t keeJ) clear 0 of " · y cons1 0 arne 0 surprise." The submnn ne m a. ill be at once w, . t -

l l b t t eked w decide O J e been 
0

catec all vessels likelv to e a a . e it mnr · ls that ,av · 
• - • ' • • J 1 f . wstanc , b t v-esse -V-1cnlity . If si(J'h t ed off New Yor..: . o1 . do :rocrc an . 

b 1 l and torpe 1 M -folk 01 
(a.) Enter the Am brose C rnnnc b . the channe ; . 

1 
il delpbia or J.' 01 

lll'res ted, unless it is known tha t ne ts . a:be next day ofl Pl a 
(b) Lea-v-e the vicinity and appciu . . hallow 

day following that off B oston ; b t amsbip lane , . the bottom ll1 s ( ) n t e s e d lie on ts. or c Move -farther out to sea 
O 

1 se inshore an b patrol boa ' all vash 
(d ) Remain in th e vicinity but gobc 

O 
ct to mislead t eturn at _nigbtf a\ 

Wat . . d _. o of t e a . and re 
er , cotmtmg upon the aunb d fu ·te d1st i!Dce " t · 

1

cr is to ( ) M 1 ·d a e 11 
• · bun u o e o-v-e to the sou t 

1wa1 ·t at sunrise. cl f subnH1nne . the sub-
on the enerines to b e ao-ain off the poi d afest roetho . ol Do not give 

I 1 6 , . o th best n11 s oss1b e. 
t 1as b een claim ed that e 

1 
quickly as P 

1
. overed. 

co-v-e1· th l . . . l , essc s as . . b ·ch c isc . e ocab ty with p a ti o ' ocality m w 1 
tnarine time to travel fnr from the 1 
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The following method of procedUl'e is suggested: . 

l. Patrol boat making discovery radios locality and time of sigh t ing s ubmnnue 
-drops a buoy at the spot and remains near i.t wi th distinctive flags fl y ing . If close 
enough, use depth charges at once. 

1 2. R:emainder of patrol boats of the division assemble a t once upon patro making <liscovery. . 

3. Several aeroplanes and Blimpfs to be sent up from base to fly oYer vicinity 
in order to endeavor to locat~ submarine submerged, p rovided th e distance offsh ore 
is within the r adius of operation of these types. · 

4. Several ~airs of ~es~royers witb drags or sweeps arrive at the locality ao<l 
drag for submar1:11~, begl.JlUll)g at buoy dropped by discovering p atrol. 

5. Several pau·s of trawlers arrive at vicinity and lay nets acr oss prob able paths of submarine. 

6. Severa~ pairs of tugs ,~ith towing nets sweep toward buoy from th e c ircum
ference of a cu·cle whose radms equals the probable distance the submarine h os traveled in the elapsed time. 

The patrol boats after ess0mbling use retfring scaccL method ussumlloa speed 
of submarine _is 4 k?ots, and arriving in five h ours ou a circle whos~ radius rtom tb e 
buoy is ~O m11es, d1stan~e apart not over 5 miles, remain on this circle until d ark. 
Stop engmes ~nd use nucropbones to endeavo1· to bear subnie.rine's engines. 

. The retu·mg search meth_ods depend upon number of pa trol b oats available . 
It ,s based upon an assump t,on of subm_arme speed and limited to its m ost probab le courses. 

Starting ~t the buoy, patroJ_vessels wil] steer diverging courses and speeds to 
arrive on the Cl.I'cumference ~f a cu·cle of radius 20 miles from th e buoy and b e tween 
two extrem e courses. F or 1:11stance, if discovered off New y ork, extrem e course.5 
will be buoy to Mon tauk P om t and buoy to Delaware entrance. 

If aeroplanes discover and drop calcium tor ches to m ak e its progress, th eu 
(a) P atrol b oats s t eer along line of torches, drop ping w a ter b ombs ah ead of 

submarine. K eep guns re~~y to open fire if periscope sh ould ap pear. . 
(b) Trawlers get a_ ~osit_10n ~he~d and lay th eir nets across the submarrue. 
(c) Tugs tak e P?s1t10n Just ll!s1de of t r awlers; lay n et an d drag slowly t oward 

b . bmaJ'lne 
approac m g su · · b · case sub-

(d) D estroyers drag sweeps inside of nets and b e r eady wit guns rn 
. ·s b1·ought to t h e surface. 

rnarme 1 
1 

t b .· 
. . lanes can not oca e su m a.une-

If aei op t 11 t.i.nue retfring search method. 

(a) P atrol boa 
8

_ c~t d sweelJ on most probable course toward buoy, distance (b) D estr oyers stm an . . 
. on tlrn 1JOur clraggm g begms. 

away depe
n

clml g 
11

1P ts in a loop betweeu m ost proba.ble courses. ( ) Traw ers ay ne b 1 
c ·t11 11 et in between nets layed y traw ers. rd) Tugs sweep WI . . . 

\' b uld tinue un til d ark and even af ter If there 1s reason to suppose Sear ch s o con . . . . . 

b rnrine bas r emarned m v1c1111 ty. . . . . i th 
t l1at su n . . daytime in clear weather will m varrnbly rem am submerged w h 

Submarine m . . · · ht t e 
. sed in th e vicinity of p atr ol vessels . If nothrng IS m sig , only pen scope exp o . . . · . 

. ill then expose 1ts conmng t owe1. subma.nne w 

, I 
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. a smface vessel of -·u never ottack with gun fire 

A sub m arine on .the surface "
1 

G must be kept 
. . ·1 1t uns h equal or gr eater gu nfire. d nt oil t imes vigi ar · familiar with t e Lo

ol·ou ts n111st b e nu merou fi ll 1 }-outs must become . ope exposed. 
'- · d cl The oo, f hull or per1sc , 

constan tly manned and lon_ e . ·tl ""arious amounts o f 1 1·out and watch are b 
arrnes w

1 1 
' th ods o 00 ~ • ·1 of appearance of enemy su 

111 
. 1 t the usu nl me . of the V1g1 nnce . 

Comma ndi1w offi.cers must renh ~e t rn cl only the concentratll1~n a victim to n, tor-
. . o . tl ih mar1nc, nn b t from fa mg l msuffic1en t n°·n 111st 

1
c Sl . t n I)atrol oa t to be sun ~-

• 

0 

l )· 1 ]JrC'i en " . · ortnn ·ti the th e ent 1l'e wateh on c ec '- cn i . 1 . l sufficiently 101~ . •bility rests wi 
1 l · cons1c mcc rn v1s1 . pres-pcd o, p rnv id eel t h c vc se . ,s . d th • t th e nd vn n tngc 

1 
, detcc,iou of yow s 

It should b e b orne lll mm t . Therefore to de a}d 
1 

ce the lookouts a 
observer th e h1n·hcst up 11 0111 l ,

01
per po,,SJ e tt tion w 

10 
. J· . th e wa ei · ~ ·bl an P fl . ill · crease 
o . .- a- all top - 1 i. th is preca enco by the subm nr111e, umi0 deri,ecl from . I 

. . 'fl dvnn tuo-e . ·urncr o h10'h UJ) ns ]Joss1hle . 10 n. 0 
• • is the trni ~ 

? · l h Jerat1ons . obJects with the rouO'h ness of t 1c sen . . . for sea rc OJ e to· pick up 0 

. . · • Lr n111111g . 1 t . ·11 the cy . buoys, The firs t cons1 derat1011 m 1. n1•t;culnr w1l i n t t , ts in pickJOg up t os-
·, • ::> ·t· . in t 11s p« · d hy ·e:, f the a m cfl,ment lonkont,;. I rac ,co . 11,;, cnn ho 00• · tl 

I 
ho t•ken ° · . ·b;!ity 

a landsman would ne,rr noL1ce. l . etc. Note shot c 1 e made of the v1s1 h 
. 1 ·I·. on s 1010, . n t can J , t ·ol eacons various la nc mm ,s 

1 
ttcr J udgrno _. eel ou pa 

1 
• 

. ' . . . ·o thaL >C be stnt1on pher 1c con cl I t :011s at tho tnne s . ·] • h ,·ou mn,y 
. d y. 111 \\ 1.IC ·' condi t ions on the Yiu w us a ~ HIPS 

. ANT S · . All mer-0 F MERCH . crunfirc. 
ARMING . . the surf ace is "' 10unted as to ne on 1·be1· so n s . t st1l)1nar1 . . h cn I ' These rrun. . 11S fi , 6 JllC . ts o 

The host protection ngn.1 ·t] O'UilS of 4 to l shiJJ perm1 . l ncr as the l 
l l h . ne<l w1 t o . of t 10 d as o o Ccnnt vessels sh ou , o •u _. . as the clrn,·ac•m ll should be use .. ell should be 

covel' a.; much of an a rc of fn e Common .,b_e N (·(la t nose) .,h lcl be the 
· cl crew. · F- · shou lllus t bo m anned by n trn ine :

1
coch ot1ng p · 

1

t of o.im 
· ·f e • n om · 

1 
0 11 su hinar in e j5 a h ove th o sui ac. · .- ,cope on Y· 

. . . -·1 VllJO" pC! IS • 
Used agamst suhm onnos s '°' 0 OF susMAJUNES. 

bnse of the periscope. IN pRESEN'CE d ,team at top 

, ANT VESSELS . ns shoul . s Keep 
MANEUVERING OF MbRCH. •h doogo,·nus ;'" e;· 10 nu o_u,es. Whon 

mina throu::, 1 st 15 ev y oss1ble. Merch ant sh ips when stea "" ourse at en 
1 

v down as P 
, . 1 cl ch ange c ts as (n . for :speed with ,,.uns mnnnec on l"'o Iookou b ni•d side, 1 

° b · lar, a " t once. tar o,. 1 ookou ts aloft with good mo~u · d · , open fiTe n, d •aJ
1
0'e on s :no rrnd opei 

· · . •whte , f t ·pe o 1 0 d bma1 1 ' por t pe,•,scope,; or submarmo nm, 0 d outside o. m ;na tmv"'· SU be on th• . I 
Sh ould subm,n•;ne h o srgh to. 1 0 , onco, ,urn ·t will p,·nbobly ]aoo >he ces_se 

instance hl'in ()' to bear o11 por t sic~ e has a, mate lb 1wr i11e would ~bly subma.ri1:e f
. - ' 

0 

·f bmarin l su 1 Poss1 t •)up 
1
l'e-this fo r r eason that I su , from t 1~ rtain. orclrnn s 
·d turn a.wa} · 1s unce · the D1 " o, and for t he stonmor to Jocat,on . to dnv• . 

· · whose · order . iipe1, in danO'er from a submarme ·d bow ID f drnwing p , 
. b 1 tnrboai . 'O o . d froJ11 " ilhted showed ;1,scif on t ro s . s mate. ·in• on e P'0' nrecino ao . . ;vo 

nwa.y and into clan o-erous nrea of it . plot , ubnuw f ·oDl tho au? can not fill 
. 

0 

· de de tom , · -cles 1 b uarme A fter turmna- m a ke a wi } . · dniw cn tbnt su 
1 · 

0 
J t s 11p, . so "'

1
th position also of mere rnn set cour"e hi ds then s . P , llsing rela tive full spee ' 

With in torpedo range. 
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n isco,ering submarrne, rudio at once tho location to patrol f\otilb. 

If at night, submarrne will attack awash und will be very close 1)ef ore cfo;t;oYcl'Y · 

Probably upon discovery its torpedo ulready will have been fired: howeYer, turn on 

searchlight and open fire. If submarine is forward of six points on 110w, he
11
d 

directly for it. Keep up fire until submarine has disappeared, then proceed on 

course, el3e make a detour. 

CONVOY OF l'vlERCRANT SHIPS. The roost ::;uitable vessels for convoy are: (a) Destroyers. 
· (b) Torpedo boats. (c) FFi 11st light-draft y

1
atro_l boats of about 500 to 800 tons clispl ncemen t. 

(d) ast steam or 01 ongme yn.chts of from 500 to 1 000 t di 1 t 

· b 
, ons sp a.cen1en . 

The escort must avo several 1mots more sneed t'· un th 1 t b •oyed 

,. ,u o v.esse o e con,· . 

and should form ahead and on each bow of the merchant hi d · t · thl\t 

· · · · d · 
s p an ma 111 · l\ 111 

P
os1t1on. D13tance m 1wt1mo about l 500 yai·d" •~ -1 b f t l fL11·-

.. 
, ., . .u e nmn er o pa ro 

nisbed must depend upon patrol boats avuilable. 
, 

Escort should follow course to be made ooocl me •chant t 
"'e 

· · 1 h f l 
O , L ' s ea1ner to vary cotll» , 

mu.kinu 1n-egu ar c anges o at eas t 15° on either side 01 
h d od 

0 
• . b . . 

course to e ml\ e go · 

Upon s1ghtmg su manne or penscope patrol nearest ·11 f' d 'f --o 
d 

, 
w1 opon Jre an 1 " 

fitted encleav-or to ram or rop water bombs Radio · t cl • d t'n10 

· · · l If · 
· · ~ ea.mer, an 1n ay 1 

hois t warnmg s1gna . at rught fire red Veru s tar s hl' 1 _ -11 b t. •ned 

. 

., · • earc icr1t w1 e U L 

on submarme by patrol nearest submarine only. 0 
Steamer wiU maneuver a.s seems best to avoid sub · .- ht cl <l will 

. . . . 'bl d . . 
marme s1g e an 

npen fire 1f subroa1·me 1s v1s1 e an within range n.nd cl ~ t 1 , If not 

· d ill • 
em· OL pa r o ves,;01. , 

will reruarn dm k an w - steer wide courae. The patrols will ca.ny a ::;tern light 

scr eened for _merchant 'essels to :teer by. Merchant vessels will not dopa.rt too 

widely Jr0m it; escort under any circumstanr,e:;. After dispoc,;ina of or losinu siaht 

of submarine, patrol will accompany convoy. 
· 

0 0 

.., 

If submarine appears ,ery close, endea,~or to ntm if fonv1u-d of six -points on 

the bow. 
. 

Patrol -vessels returning will form a wedge formation , middle patl'ol at nigh\ 

to carry a white masthead \igh t, distance . b et-ween patrols ahou t 800 yn>·ds. A 

subma.:ine may take leading pntrol w,th light for merchant_ ;-esscl and endeavor 
t 

·tL: torpedo ran<Ye in wh1C'h ca!-C other pa.tro1s, keepmg da1·k, may h e ahle 

to ge w1 w n · o , to sink with gunfire or ram. 
DEFENSE MEASURES TO BE USED AGAINST SUBMARINES. 

The followinu methods have met with more or less success: 
(a) The us: of a lru·gc number ol high-speed sUJ'lace craft, capable of using 

the ram and more or Jess inntlnernble from torpedo attack on account of small s>Z~ 

and draft• armed with rapid-fire and machine guns and canying a number of wateJ 

bombs d:si•ned to explode when striking bottom or at a set depth below the sud"'".j 

(b) Tb; employment of drifting nets of light steel '1'll·e constru('tion, des,gne 

to entangle the submaTine and betray its position to patrol boats . 
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-wife rope con-d ts of beo.\TJ 

d 
. . or anchore ne ·1 ·t con be c\estrore 

(c) The employment of s t atiool\.l ~ ce entangled unt
1 1 

.,. 

structi.oo desicrncd to 11ol<l the 5ubrnn.l'lne 
00 

. t•uction to\'\"ed 

' o b 
. el "-rre cons I 

by means of mines or born s . t -iuu nets of ste 

(cl) The empl oyment of h enY-Y 0
'' 0 

tl hi.ob sens, but 
upon , e " 

between two 11owcrful tugs. 
1 ,th u1ucb success b 1 useo. " 1 

Tbe net defense 11as not eei only in rest>-ictc'1 ••·ens; for inSi•t~,; - ioclosed by nets- d by h .. '1' ,ieel •:\' 

1. An iinch orncrc c.nn b e comp c ) b co1-nplete1J close . ourCSS of fnen y 

o 1 bor can e ·t ·nurcss oI ""' 

2. The entrance to tl 1ar d to pern
11 1 

" 
d 

togetl1er with booms. The net is opene 
d . tbe)" can b~ used 

. xtende us~, . close it nn 

vessels . 
. t has a Dlore e. 1 lllw·ine to J.I1 

3. The t owinu net nncl drifting ne 1. d" co,erY of I\ su) 
-'l 

. 
. b 

. ,1fter t,,10 is 
el of srnlu 

m narrow s tra.1ts or c11annels, 01 · t11e surface, . ·fnce '\TesS s 

f 
. . 

. c1-e con1e to { {ust sUI fitnble: 

oree 1t to run mto t11e net 01 "' 
1 •<Ye 0 urober 

O 
.0"ed pro ,:1- sloW 

I f 
l ~i._nu n !\lo h' h 11n.ve pi penl' J.J.l>-e 

. n the met11ocl o emp 0J O been used w ic . 11 tben1 to o.p ubtnarioe 

c\1spl acement, some s trntn.gcms hn:e ro,.,.ised suils, cnusJ.I1o,erY close tons 

(a) Patrol 11oats l1avc rigged ll~P b een able to get 
el 1n 

sailing vessels, ancl by t,his means 11\'~•-e 
\n1•11e Illercbullt ,ets1~ol. boat 

,_ . t b . uu.n.1u . der n =o th pn 

on the surface aud clispu.tcu 1 ) 0 •t· 0 close un blllurioe 
1 

· e 
1
. I\ pos1 10 d bJ u su btnurJ.I1 · 

(b) Patrol boats 1111,Ye ta -..en . ,erbaule . h ells tbe
5
~ The t,ralllP 

this way when a. mercl1ant yesscl isd 
O 

d either rnJOS 
0
d
1 5 

UJ1 butteries• '-e surface 

. I 
. b' 1 sp ee an . eoe g . eon tt, 

rus 1es out from 11er s ide at ig 1 n fittecl -with sere ed a 5ublllnrJ.I1 

(e) T ra.mp stenmers h1we bee d bn.'\finu decoJ 1 0fftcers ou 

h 
u . 

l cl an o 
to t,,e 

~rs~u 1s a.ctua.Uy a. patr_o v-ess '. ·e. 
t1,cJl'lsel"°e~ 

. 

w1tlnn ra.nge dispatc11es 1t by gunfu .. , "-i.1l suggeS
t
d tcrrninnt1°

0
· d u·illu to 

1001 
Many more suc11 " ruse de guel1 l ~t11 energY nod c _ t'100 when esGe1·;ao sub-

el 
cc w1 

t cnu • d b-Y n 

patrol duty nnd sl10uld be dev op t 
0

-._:crcise grea b O cw•rie riscope, ev-e 

P . ff' rs n111S · b :\"C ee 1;, u ape J\}sO 

atrol commn.nd1ng o tee ·iscopes a 1 •esernbll-'
10 

{ ii ,\"a,e· . 

a submarine periscop e. Dun1rnY pet-It ch ed to a pobel1 the crest o . oI)es to deco) 

m . 
11 ines n a ern e per1sc 

armes, consis ting o{ smn m . ti.nu to res •t1 dun1n
1

J 

to tbe green and whito b l otch ed pnin be
0

en -fitted WI 

1 
b 1.. • 

• , lHtYe 
otu floatmu ancl ancborecl mines t'cs · 

o 
· tu.c 1 · 

· her 

surf ace vessels to enrnloy ru.n1u11ng 

1 atiog e1t 

r 
F'1' al i.O oc . the 

,\tRCRA . . ullll' '\T ue 110"'0, er , d 
. 1ins o. pnrt1c . e'----Posod- snb!llerge_ 

. subn1nrioe . ope ool) . . siubts n t11nu-all' 

Th~ use o-r aircra:ft acru1nst I\, • ·'tll perisC 1 nnce 1t ." uubter- . 1-

a b . 
o . lu1<1 ,, 1 :t bJ c 1•- cling " onsc1e1 

su manne submerged or t1 ~v-e o d c\'"en J.l • Slo"' trll' uld be c . an 

aet·opl ane, b y reason o{ its _high sp~1~ f~n o,,,iog_ ~t- n,p1oro1ent s~oconditions ore 

submarine will 1u1,ve urent chificultJ and theU e .. , , wonthe floats• 

ma l: . ' 
o f tor use -«OJJ.'-· 

d to 

. c :unes will be {ouncl o grea d 0ffsbore 
f nstene_ { sub· 

~1ously developed for b otl1 ins11ore an f uiJ•cra:ft. i.;de torcl~est position o and 

1m 
1 ...-rnent O nosPJ.J.> · clica e ti fl{lllle 

por~ant fa.cto1· in tbe en1p_0 r- _ ·tb ealciUJll P ·cbe5 to 
10 

rill gi'\Te 
O 

·cb· 

1'h Aircralt should be provided"' drop thes~ 
10

' tbe .-•"''' ill their seal 

e a.eropl ane or ail'sbip tl1en can on reo.chlOg n11d tugs 

lllaxine at . t . al The torcl1es up t tr11-«1ers, 
lil eIV s . 

l bOl1 s, 
Sltl.oke, and this will guide the patro 
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A GENERAL DESCRIPTION OF DEFENSIVE MEASURES. 

There are many types and d · f b . b · the 
alli d f . Th • · esigns O su manne defense nets in use Y ~ o~ces. e various tyPes natural! h . O'Q!lernl 
des1!!llations of "trap nets ,, d " . li Y group t emselves unde1 t l1 c b 

o , an me cator nets." 
T1ap nets are planted as barriers a . h . (1 

entrance to hostile submarine er ft ,~oss c annels for the 1n u·pose of dcnY~
0 

a . .i.uere are d ·u d . l to s ize of wire r_ope forming the net and t 
1 

1 erent es1gns bot 1 ns . 
as o met 1ods of l t· . 'l'I w 1re should be sufficiently strong and th t P an mg and moonng. 10 . 

it will be stopped. The latest desi·egne fsho secured that a submarine runni ng in

1

to 
no ea~ b • · trn United States is of 12 by 12 foot mesh 'th :J su manne trap net in use 111 

net proper of¾ and i inch wire rope ',Th,VJ a Ja?kstay of I f -inch wire r o pe aud.t~e 
· e net I d · d 111 depths depending on depths of water in h. h s ma e Ill 600-foot sections u.n 

are secured between heavily moored buo; ic d they are to be used. The sections 
floats attached to their jackstay 'I'ra s atsn floated along their lenc:rth by steel 

· . · P ne are m · · 0 ce to all nnportant harbors u1 belligerent tei,,·t . amtamed across the en t rnn 
. I! ones Th h s nnportant deep-sea channels, but the di.ffi ul . · ey ave been plaB tc<l ncros h t . t . h . . c ties and e . . . <' a eavy ne m wa ers w ere 1t 1s exposed to th x.pense of marn tm nrno 

projects of this kind impracticable. e ocean weatbel' conditions h iwe renclcre<l 
Indicat01· nets are light steel wire rope n ts . . h 

are not :intended to stop a submarine but e. wit a 12 by 12 foot mesh. 'l11eY d . b' . . . h ' seive merely a~ d be use m com mat10n wit mines and bomb Tl ""' etectors, and m ay . 
fixed positions, or they may be towed tlu• s. 

1 
iey may be Planted and m oored llJ 

ex'])ected. Th e presence of a submarine :~? ~ ~ aters where submarines are to ?
0 

closed by the behavior of the net's floats . ~ as foule~ an indicator n et is d is
The various au tomatic signals which ha\7 °~ Y so':1e 8_Pcc1al automatic appar atus. 
m a:rkers, lighting lamps, ~ending radio c~ls e:~ trie~ ~elude the releasing of flag 
matic signals are of questionable 'Value and 'ti sch_ai~mg bombs, etc. The auto
in tbe action of the net's floats. },r:_es' cl :e Pl'Incipal dependence is to be had 

. "J..Ul Use With th· t f • fu· lb b · O' brouO'ht in contact with u. submarine whi h h Is yPe o net me ec y. em"' 6 

I 1 · tor n ets r ec uire the c as fouled and become enmeshed rn the 
net. nc ica . I b . . · pr~sence of armed vessels supplied with depth 
charges for des troywg a s_u manne which has fouled the net. 

.Jl;fines.-ro11tact mu
1
es can ?~ suspended at various depths from tethered 

buoys or trailed from steam or sailing fishing boats. Vessels and boat s on mine
field patrol and e1sew11ere on t he lookout for submarines and drifting mines should 
b e ·aJ:>id-fae O'UilS and small a rms always r eady to open fire ins tantly. Probably av 1 o ul 1 b I . . Is h otO'u.ns firinO' buckshot, wo c e usec , a1med at penscope; disabliug the aos b, o . . 

1 1 1 
. 

lens of a periscope would ser10usly cnpp e t 10 .su )lTianne. 

Depth cliar,qes.-Depth cbar~es are 1~a_de to exp_lode at any depth of water 
desired. 'Drnir explosive effect-will be sufficrnnt to senously damage the submarine 
even if a direct .hit is not made. The~e bombs are dropped in such a manner as to 

anticipate the position of the submal'lne when the bomb arrives at the depth se~ 

to explode i t. Depth charges a re dr_opped one after another a t close interval::, 
a.Iona- the es timated course the s ubmanne has been seen to take. 

A scouting aeroplane provided with some efficient method of showing the 

course and posi tion of a submnrine submerged (such as calcium ph osphide torches 

47 . . st 
. atrol to a pos1t10n mo 

. . adil lead a scout o1 p uld also be able 
made fast to wooden floal;s) might IC 

1 
Y_ es The aeroplane sho lf attnck with 

· I d Jth c 1a1g · full herse advantaO"eous for attack witi er. cl may success Y 
to estim

0

ate depth of the submarme, an 

TG aero bombs . FOR SUBMARINE HUNTIN . fir 
CLASSES OF VESSELS USEFUL lnerable to shell e, 

· ery vu · h uuns onstructed bemg v - of the sea wit <> .' A submarine a.::i at present c . . t cover the smfnce and without d1s-h . . ·come it is o f the sea ssel t c most eflcct1vc way to OYCJ . d . the ,nu·foce O . h ·ze of the ve. 
. hides un e1 hip t e s1 1 mo-Inasmuch as a submn.rme d at an enemy s ' 'bl with sea~{eep 

0 
l 

• . . . l i ch a torpe O . • cornpat1 e h it to c osmO' i ts pos1t10n can aui all t minimum . t approac . 
b 11 1 the sm es bmnnne mus . wb1lo to can y these guns shou < •

0 
. h a to,·pedo • su the subm,,·me . 

1 qualities. To hit a s mall vessel wit of discovery, 85 S edisanessentia 
. . the chance nta pe es the .a very short d istance, 1 ncr eaS• ng . foi· a fow mon1e : h speed increas Th 

· · · ts en scope t hw k e fi1·mg its torpedo mu.-;t expose I I? ·i·y the guns, ye t 0 ,uet for attar- · 'l'Jie h l t i at I - to cm I •o-er Ill 0 type c aractc1·is tic for tL c vesse · 1 ' "' bmarine a OJ
0 

J)roniise · 
1 h · inO' the su t be O com ength of the vessels, t us g tv O bmarine urns . urpose. . toris-
vcssel to cnrry guns to destroy th~fl:u. t vessels for tlusl P following chllI M t . .1. · v d1 eien b toft1e no. ions at war arn ut1 1z111g manJ . atrol ou 

· l b tilizmO' a P 30 . Numbers l\l'e prov1dec _Y u sei~: ........ t_ous. · 
80 tics; these are called submarllle cha . .. . ...... teet.. JZ 

!l~?•nt \ ; : :( .. : : iii · .:... ~\1 ,.:! 
Cruising radius at maximum sp eed .. ··· ····· · · ·· .......... · · · ......... •··· ......... days . . 
Slow cruisin"' speed ..... • - · · · · · · · · · · ·.... .. · · · · .. Cr · · ". .. . . . . . . · · · · .... 
, • 

11181

t1g radius at slow speed .. .. • · · · · · · · · · · · .. . .. .. . · .. · able for 
.rin

1

e Possible to remain away from base. ·· .... · ·e n1ost vulu_ hi.Il. 50 

They ai f J wit Armament one 3-inch R. F. gun . 0115 munbers. nr~ iuost ~se uJnne leading 
' fTI. ' il · enorm 1 · type " • in(! " pt 
.1. nese vessels cn.n be b u t m 1 b n.ts of t 11s the shiPP tf orn1s exce 

locating the submarine . Fast patro oi. the sea along ood O'l.lll plab torpedoed. 
to 10 t to covei not g 0 not e !lre 0 miles of a shipping por , . they ure ud can unition, 
ll'on, that port. Due to their small '.iz;~st and ha~dyh "gun nucl a::;'e to obs~,:• 
~ sn1ooth water. They are, howevo1b, s1·des the 3-in~ 10 when pos bable Jocllt1030· 
.th · nd e bn1fil'LI ·t pro 5 to e~ are equipped with racho, a ' )Oil the su . . curn.cY I s f froD1 2 •o-or 
i;ro"1ded With wate,· bombs to drop _uJ ate with fan acvith speeds -~,r to the 1"1,e 
I s hull beneath the surface or to est1m but faster, , an.ner simJ h a subron.r 

p t l ·s type, d . a 111 ht reac k.n atrol boats smaller t h a.n ~
1 

to he us~ in eed, mig be of 
t Ots, are useful as inshore pa_t,ols f vm·y h>gh sp u,ent woul~ equal 
b,e. _The smaller vessels, bomg 

O 
th the srufoceions d~P1•,:;'d be nt Jeasjfer th• 

e ore ,t completely disappeaIS b•;;"or about soots speed sho n should; of sbal· 
A tyPe of submarine destroy mbers. I zo k.nots. derate llD 

lst·eat v 1 . . n fficient nu 18 to be ruo 
to h a ue if developed m ::;u broarines- h should 
llt' t_ 

0 
surface speed of eneroy s~refore its Iengt 

lllitn.um target to a torpedo; th 



I 
/1 

1 
I 

48 
low draft. Its cruising radius should be lar e I h · . in 
proportion to length to make it a stead g · _ t s ould have sufficient beam . 
several 5-inch guns Th . di h Y gun platform. Its battery should contn,ul 
masts. Observatio~ kite: :~o~l ~~\~~ powerful and riggeq between two lo~ty 
water bombs over the stern Th bp <led, also an .arrangement for droppU1g 

· e est system of s b · d d h marine signaling should be installed u marine etectors an su -
This type of patrol could be us~d to 

vessels _through submarine areas, and fori~u;~d batt~eship fleets, convoy rnnrch n.nt 
submarmes_ and their supply vessels. e outside patrol force to hunt down 

The pnvate yachts havino- been tak 
h b 1 i:fi d . ' o en over by the U 't d S t ave een c ass · e m accordance with t Ill e tates Governrnen , 

Class A: Over 1,000 tons. To be onnd age and speeds: 
F . h use as mothe hi I urrus quarters for officers and men T li rs ps for small patrol vesse s. 

Class B: 500 to 1 000 tons T~ b O e at anchor in base. 
Onl th f ' · e used as flao- hi . Y e astest selected. Appropriately armed os P of outside patrol fo rces. 

Class C: 300 to 500 tons. To be u 
1 

· . 
armed. sec as outside patrol boats. Appropri11Jel,Y 

Class D: 200 to 300 tons. To b d 
armed. e use as outside patrol boats. 

Appropriately Class E: 100 to 200 tons. 
priately armed. 

Class F: Under 100 tons. 
of port. 

To be us l · 
ec as mtermediate patrol boat.s. Appro-

To be used · h 
as ms ore patl'o1 boo.ts up to 50 111 ile3 

FITTING UP PATROL BOATS F 
. . , . OR SUBMARINE HUNTING An rntelligent lookout, as high up 00 th · 

should be in telephone or voice-pipe conn : .maSt_ as possible, with good binoculars , 
the man at the wheel in order to quickly ?,Cc~~n ,~hrectly with the quartormastor or 
for r amming a submarine or approachi .t / 11 the patrol vessel onto tho course 
and: further, to direct the steering in or;:r ~ or ~urpose of gunfire or "bombing," 
discovered from aloft. · 0 avoid a torpedo whose wake has been 

Means of dropping depth charges b . · 
· 'ded. if not th Y mechamam operated from the bridge are 
m some cases provi , ' ere should be a single system devised by which 
the depth-charge operator at the stelll can drop his charge at the moment directed 
by the bridge. _ 

Powe1ful tugboats of from 500 tons up are employed to tow submarine nets 
and for sweeping. All tugs are armed. A submarine submerged has but little 
longitudinal stability ; that is, but small force is required to cant the submarine 
dan o-erously . If the sweep should catch i11 a projection on either the bow or s tern 
of the submarine underway, the force might be sufficient to up-end it and thus 
destroy it. German submarines have all pro1ections "guarded." A st~ut pair of 
steel wires nm from bow to stern over top of the conning tower. This acts to pre
vent sweep from fouling conning tower or periscope. 

Less powerful tugs of smaller tonnage are employed to lay drift n ets. Tor
pedo boats and old destroyers are employed in sweeping with light sweeps and for 
convoy and patrol d uty. 
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TROL BOATS. 
· . TACTICS OF PA ~ bould be buoyed 

t' . their n,nchors s 
Smi

1
,ll pn.trn l boat-; ~liould ,mchor ?n st~ 1~11

' . bmnrine 
:ind thp hr.at llla<k ra~t tn a linr for quwk sltppu:g. n,t the point where SU curn.te 

I · f ·@~~~ e ~~ n scu1·c·h1 11 0· 11a trnl bun.ls 11Lc1 r t·.-no-scn,rchcurv. teoi•their 
i • · J ,., ' l I f the re 11 1 o . ccura . s S

1
g1tcd should <'rn ploy t.hc mct. ,oc 0 . . d •r compasses aie a rating ill Patrol f · l l tt • m11.111tn.1ne I When ope .f or111 nt1on c·,u t lw mu<· 1 >C Cl f . be tn.keu. should, 1 

et· · . 1 I ld there 01 c h o-roup to1,- ,nnwn. I<' r<'qll l'!l( l'hC'l'k~ s lOU . adv11.nce, cac b ... on these g
l'o d ·e kno\\7t in Jass e1101 . lips nnd t ilt' <" llll l'"l'~ lo h(' strrrc iu . l tn.in the colll] 

t1nw l · c1· to station, 0 ) ·a d >r1·1n I h n nd hdll I'<' p rnct'(' lll g pro-vi e 
coui•s'. ·1· .. t ,t\· known. . f n. coropnss, t.s ,(s, 1 sud1 <' IT<>rs an , not ,1 <·c:u1a c J 

1
s11.t1on o 1 

1 
dJ·ustme

0 c-1 . . . the compo1 - of tie il ·ty . ,,1oul <1 nn y n1i11,trl'1tt error c:--1st in ·ti 01· cl1tu1ge nny : or11.uthon 
su •I · Jcr w1 1 th r supell d ·t _c;1. <'o n11wnsa,Lio11 is in~tn.lk d 11t'H'l' t am] uinderoro e sses shoul , 1 w, ti • ' 1 · · •·on com1 1 u ompn. 1.out fll'. t r·<' pnrtino- Ll1r fal't Lo the c r,tSI fl.tion of a c 
ll.1td h · · ,., T l compens, d of 0 

t1
i
1n111g pcrn1i"siun to do so . lC . · g the spee 

P
0
ssihl l d tern1.IJ1.lll d to the · · . <', )e clonr ll\· an L'xpert. 

1 
ntJ

1
11.nd for e tei· O'eare h 

It . . . ns ie " ' don1e ' b . to t e ,, 
18 

C'C[ll :tll , . dc'.si rn hJt, Lhat some mc,1. toDlobile spec . ·esponding to 
-1 %1· h )•' t 'l't ·· I ·e of i1.n iiu . knots coll ti·cnblc < • . 11s 1:nn h l' don<' hv t 1c u::, ] peed JJl ld be prn.c . · 
Prop ,u · · e t 10 s . l u · . •f this 1s 
t•n" 1·c er shaft, H. lld c,dihmtccl to clctcrm1n ·ty JJerrojts, it s1od direct; but i_ on-
""C nt°'-' f If or tunt pee . ·run()' c 
• 

0
~ 

0 tli0 spcrdo111ctrr. opp .. d knots s . mmntn1 b 
constru ·t . . cl . t' ons to ic,1 ,· tance in 11 t c and install new cl111.l grn. un. i •a rn,ble !l,S:,tS d .At 

o don ti . ·11 h of cons1 c Joye . st , e, 10 speedometer will st1 e •11 be elllP 
' n.

1
1.t s l Her t' n w1 

WPccc of revolutions of the pr~pc f b n.ring forma 10 hori zon. . d It js 
Jtig] t hon s ton,niing in compn.ny n, lme o . _be! n.11 aroUJ1d thbe it d.iscov-e1_e .' quired 

1. th . . 1· l t V JSl e l s ee . bt JS ie 0 c guide will cn.rry n, wlute 1g 1 l)iuari.llO 1n. b t thelig J
1
nil be 

· ue , h-· l f tor su 1· ht u li ht.5 s 
ensici· ci1c _ l1ghts ,,.,ill h~ used ?n Y ~ ut the search ig_ -~. seiirch_ g e. Sen.rch-
to ill t~ sight n, suhmn.rmc n.t n1ght-w1tho mploy gunfu tb tbesUJfo.c the n1an 
t1.1 . llllJ.uu1, te the tn.r(l'et !l.f tor cl iscovery t~ c en,red benen, d bliucling to 

tncd ff· b • J s d1sn.pp . cl an 
light 

O 1
11JJ:ncdiatclv the su bmn.rme 111.. f . 1g to fnen s b cn.refullY 

s llsed · · · l con usu u}d e by 
ll.t th 

11
1.d1scriminn.tcly n.rc on Y t rs sho ·cntion 

e Wheel · . . Qpern. ? 0D)Dlttl11 ·O'u11,ls, 
. &i l . ,:-; efficient. .At night c ess11,ry s11:, ;ffi.- . 

ttaii1. gnci 8 -- R n,d io s ignals are itlwa) • 
1 

qujckly. d lJ11l180 sent, ~ 
''bl.i,,ek to scud and receive accumtoly ii~c •ty will be u~ebl. sbould_be ls . . Fil~ng 

"'-' 01' '' i- l roXJI)11 0ss1 e 1011a ·diJlg to,di0 _ .1g1t with patrols in close P · ·gniils n.s P . h but feW' s bCoJ))Dlfl.Il .i,,, 
. 0 1' l h \ fow si d wit · t 1,J.'-" c1cr1.01 . tg t , will not be made. 1 5 erforDle 

1 
•nitiativ-e. rcling 0 

tb.e a1·, is _shown, more often th rough duty_ p iind 1t1bberl Y lys act o.cco1•0'e!J.CY, collld-
1 \V1 th . . 1 11{usu1g d il, wa eme t:> • t an 

Ofi:lcet°<' radio messages JS bot l c~ t uctions an t cov-er n.n ern-1 obJec 1·11-. ., should l · • 1ns r ,, · O' o h ge!J. ~ for 
spltit of . . read carefully. t i e'.1 . ts n.rc Jn,e.1,0J11:, urther t . e requestp o-W n 
ltlnlJ.cl: 

th
e ins tructions . If msti uctioi . ·t1·ati -ve to f '◄"•eqne!J.t bJ·ect,.g sh l.!11.o- -i:r., • • vn JJ1l , e .l' i . . 1 su tnlte the oUJ.cers must act upon then o, ·. o- n, ,~se on . on trr\1-ia 

Stl'IJ.ctio e responsibility for their act h;i11;trol v-essels u~sibilitY• 
lack: of i~~ ~l'o~ commn.n cling offic_e1~ ~ p to accept respo 

1.itiat1ve and a. repulsjve turuclity 
20652-_17--4 
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Efficient patrolling involves a reliable method of communicn.tion . Every bon,t 
,;hould be prepared to communicate by the following systems : 

Wigwag-day and nigl1t. 
Flag semaphore-day. 
Blinker-night. 

Shapes-day, to a limited extent ; 
and if equipped for same. 

Searchlight flash, and 
Radio. 

The above systems require a knowledge of the dot-and-dash code the scmn
phore cod~, and th_e spe~ial code for submarine destroyers using shapes.· ' 

. For distant signaling both day a~d night a flashlight set can be easily rigged, 
usmg a storage battery, an automobile headlight and a r 

1 
to r.ontrol 

the current. ' senc mg my · 

GENERAL PRINCIPLES OF MANEUVERING. 

The direct method should generally be used in assun · ·f •
111

11,tion d Th . h b .1.1 1mg any new 0 1 orclere . at IS, eac oat w1 proceed to her new pos·t· b th. 
1 

t t route .. I. l · h b . 1 1011 y e s 1.or es For accomp 1s 1mg t e est results, relatrve bearings ~v
1
·11 b f d t f 

1

1 
· ' e oun mos use t • In general, compassea are not essential to o-ood st t· 

1 
. t upon 

·d fl b t di · b a 1011 reepmo- exccp the gm e or · ag oa rect,ng the formation Otl1.ei· b . t 
1
' l bd t l)y the 

. . . · oa s s 1.ou s ecr gwde, usmg a dummy compass or steenng pointers To f tl 
1 

. th ystern, 
· h ·t· f k · . · ur 1.er exp am e s. consider t e propos1 1011 o eep1ng station in coluill.11. T k 

1 
. ·oursc, 

boats astern can st eer by keeping the bow or 1·ac)\· staff: ot 0

1 
·eetp t l efptil·opher ,:'t 

1

wxt 
· , ll le s ern o 1c o,. ., ahead, and the proper distance can be maintained l) d' 

1 
· er down 

· As h ' Y spee mg up or s owm,,, on the engmes. sumc now t at the J·ack sta-A' ·
1
s 

1 
t 

1 
t1

1

nt the 
. . . , u movec ·o one )OW ,30 ·'" s teersman when lookmg at 1t 1s lookii1g along a b • f 

30
0 tl b If he 

· · ff h b eanng o on 1e ow . 
keeps th,s iack 

sta 
on t e %t next ahead, he w;l] be stee,·ing a cou.se parallel to 

that of the b?at next ahead ill a position 30° on h er quarter, and if, at the same 
time, the engmes a re speeded up or slowed, the boat will reduce or gain dist11,n ce 
from the one n ext ahead and the 8ame as in column except that the op eration will 
he a little s l.ower. · 

If to the right or left of th~ proper line of b earing, proper po~ition ca?- b~ taken 
the same a.:; would be the case m_ colurn.q by h eading. in toward 1t by bringmg the 
jack s taff above described as being on the bow, a ht~le forward or abaft of the 
boat n ext ah ead, as the case may_ be. . . 

Of course the moving of the Jack s taff, as above, was done for 1llus trat10n 
1 The same result can be obtained in a practical manner by the use of a hori-

on y. · · 1 · t l 1 d ·ts · e zontal batten rigged to SWing IIl a 1or1zon a p one •roun I rear end With rangd 
p ointers placed upright m ea?h end so ~ha~ the ~teersman can sight_ over the1:1 an 
by the use of the rudder bring them 1n Jme with the boat next m formation. d 

Any line of bearing up to 45° on either bow can easily be kept by this meth
0 by following the rules enumerated below: t 

(a) The guide will establish the line of bearing by coaching the second 

1

b;;, 
in formation to the proper pos1t10n, these two boats then forming a range fo 
O'uidance of the others. l:) 

-----------J)ECLASSJ.f J Eo 
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51 r a smal 
. ad in toward the me aft the line of bearmg, he forwm·d or ab (b) If ahead or a:;tcrn of ~he . ·s a boat's length 

amolmt by bringing the stcermg pomte1 and if too sro~, slow 
boat next ahead. . too oreat, speed up, f 

(c) If d istance to next boat is b both methods 
0 

down. •ino- are incorrect, use . 
(d) When both distance aud b eai b t ,;vhen proceedmg 

• . · 
5 

excep 
correction at once. . . of bearing format1on is necessary. ero· 

Boats :;hould habitually use lme 
1 

mn formatio~ thods can b_e h 
. h ere co u . lar me d ID t e 
111 

channels or restric t ed waters w . line 90°, sIJJU . now use . 1 F 
. . . 1· breas t, 01 ines a:re dd . cont10 s or kccpincr s tat10n m m e rt · dd . and eng . d the ru ei 

l o . ti e ru er . . . line nn P oycd, ns follows , excep t that 1 

1
_ the position ill beino-l

·c . 1 · 1· , c·ontro "' 
1
· nters t> vers_c order, s 1nec sp eec m m L . the guide, po 

the dis tance: . n boat next towa1 d 
(ci) Steersman keep p om ters 0 

sot to point abeam. boat naxt 
(b) If behind the lino, sp eed up. . ters abaft the 
(c) If ahead of the line, slow downi,y bringing pom ·d of the 
(d) If distance is too great, hea<l m . . pointe1• fonvru 

toward guide. t by brmgmg f co1·rection ( 
all h ead ou d o b e) If distance is too sm . , th metho 

5 
oat next toward guide out use bo of aids to 

· : u are ' · · ity t . (f) If both d is tance and bemlllb a the viclllb ni•ine Illus 
Slltl. l "b d are ' u 1)1u • n 

11 

taneously . ·escr1 e hing s avigat1o · 
· I · cert!lID pr approac · ds to n · pon . n Inaintainino- patrol over a bl ns th~ f such aJ ill depend u 
"""'-gation should h e cove,·ed thoroug y, bservation ° · aation " f tbese """' 
s1'·ooner or later est ablish its posit.ion byf o ch aids to naV!;port!l.Ilce o be searched 

he . . · · ·ty o SU cl tbe 1 •ea to 
9
ub-d •1ea to be covered m the vicim other, a.n h ·ps th•"' bis reason b 

d:Ylight, darkness' and the state of_ t!:h:~ses and ligt~.'1 and I or ~vntion of ;.~ts 
, .. t •nds Upon theii- position .. For h:n at early_ d•i:ftio~ by ot•, JiX frolDadJ~d
lJJa . U.uaUy be greater at mght th fix theu· P btain sue t1ying be uter 
li hl'J..nes \vould naturally endeav or to J,ndeavor too n soroe out •ol in sucboarch 
g ts b f l 1 also e 11 or o y pa 1 . • g se th e ore sunrise. They wou c · ut to se t tionar retu-lll arine 
e farthe.st away from port which a.re o ature of afs alaylight by af the sublll 

1'h ' . the n h o c ·lity o d y •re°" • s_earchshould therefore be m the appronc 
0 

prob•b1 •iug th• •
0

~1s, ''°:' 
in th d1Jt1ng the night, followed upo~ a in mind t~merged d01 •renlo, ~t no P" !'. 
Proce:ddu-ection of the harbm:, be~-~1;:ight and~• th• Jand, :'erged "'11

1 
th• ,adu 

,\, Ing on the surface durmg th contour O •oceed sub th• liJnlt, 0 th• sub· 
"'ill • locaJ conditions, such as t e bmarin• to P\., near . I th• or•• positloJl 
•cop go,,,n the time it is safe for • su fl'ectiv• al P0 ~

0 
center ~d fi< h•' 

rep,:,~n ~ight, search should be mo•t:laid off fro~bservation through ~: 
l!Ja">I ntu,g such submerged d1stanc btain on proceed t!OSS obi"' 
bef O e ltl.us t hav-e passed tlu·ough t o O • bas to uld doub 

re dayli h tinat1on, h0 ,wo 
l:n. g t . h her des i.fficult, s 

at•ea \\7h case the submarine, to_ r e~~n becornes d 
ere the ques tion of navigati 



her fu· · · 52 x early enou h . . . ~ erge with peris!o lU the mght to enable h . light, aba.ndo . pe out to the nca. •1 to_ proceed dming dnckness and sub· areas in que~nmt· g the stationary _rnhs~ safe pom t and arri\·c t here at curly daY·. "' ion at th · rng li pat · 1 f b 
areas at th at tnne unl 10 · arthcr out, in t,imc to reach t 

0 

e same t ' ess suffi · h 
une. cient craft ar c available to cover bot 
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ANTISUBMARINE WARFARE. 

NOTES FOR THE USE OF NAVAL ARMED GUARDS. 

Th By Lieut. A. n. i\11LE S, U ni icd States Nn.vy. 

. fil1Scope. B 

1 

· ia no value ns a war machine until the invention of the p . e submarine l d 
mg the attn { t ;" use_ of the periscope, par tial invisibHity w»s obtnined in delive>·· 
the SUl'pris \' t lUS gmng the submarine the power .of "runbush," or of making 
for withoute _at tack. The surprise attack is the renson for the submarine's existence, 

1 
the sub · d · U · li · t· Thus t ' · mnrme egenerntes into a torpedo boat with a ,ts nuta ,ons. 

We destr·o' ? combat the submarine if we prevent it from delivering th.is surprise, 
· ' Y Its eff · ' · . aun•to pr activeness. In the protection of rnecchantmen, it should be om 
tu event the · · I t d by •neuverin• · surprise, for it is known that if the suhmann• once oca e , 

By a ': ' we have a fair chance of escapina the danaer of being torpedoed. 
t rmm " " -'-~ ' ·t 

0 

low s g merchantmen, we keep the submarine subrnerged, thus. coJ.llLU--'ng 

1 

\7 peeds of ll . • · s a surf ace 
essel. sma racljus and ·preventing it from using its guns a 

The main · pomts to be considerd, t hen, a re as follows: 

B A BRIGHT LOOI{OUT. . . 

P

o · . Y detectinO' ti . • . Jule e1ett111g mto 
Sit1ou f . . 

0 1 0 submarine when it shows its pen scope w · b b the 0 1 finno- . d . If abaft the ealll, 

h

. greates t · 
0

, we can alter cours e to avoid the aogei · . ~,ay n t 
l h s afet 1· · b · nd runllllla 11,v '" 
g est l)Os 'bl Y 1es Ill always turnincr s tern to su 0

1
arJ11e 

11 

.d

0 

torpedc co . Si e s d O ·n then 0,VOl a 
ltUng fro pee . A slicrht altern,tion of the cotu·se WI k f the ship 

lUi h m ast · 0 d h a· t ·bed w11 e o 
b g t Probabl ern, a small target is presented, nn t. • ts ui . t fonvacd of the 

ealll. ins 'd Y deflect the torpedo from i ts :mark. If sighted 
2 

P
010 5 

. d at top 
sp ' • of ?. 0 d him and p1ocae 

h

. eed. Th' b ~' 00 y ards , it is prefern,ble to turn towar cl 'f he fires causas 
ltn. is rm th . . f b . . ro01ed an ' 1 ' to oat ff gs e submarme m danaer o eing 

1
t1 ' ·t • .,,ell known that 

a s o o a l . o dit' for I is ,v llccessful iurned shot under unfavorable con ions, b steo.d" on her 
co1,,.,,. torp cl · th boat to e - h 

l3 

-.....:se at e o shot from a sub:marine reqwres 
0 

tl t ime in dept · 
y t ' n.u an 1 . l crin a at ie . f 

b 

. urning g e near the hor1zontn,l, and not c 
111110 0 

1 . of the an~etY 

0 

eto. awn.y . b ; cornn111nc e1 . ·e 
gram , we at once relieve the su maune ful ·10 while you 

111 

Pres med a cl h · • f t J...; ucr care ai . ·d th •ntin ' n e hus a • ood oppor tunity o • u o by headin" tow-at 
e sub-.,,.. g _!Our largest taraet i. e. the broadside. Moroovule1d·, hest be 11:0ided b! 

a s =atme O ' ' · do co " h t f b lllal] tou 

1 
• small target is presented, and n torp• . p• if possible, u 

1 

e di" es ch~ of the h elm. Ram in the vicinity of the perisco t~rpedo wake, alter 
co,,"- ' w 1ch · hi . d you see n o · ured 8 - , e at on 18 s most probable action, an . d our safety IS l!Ss : ,~•ltl int ce to bring stern to spot where he last IS sMn/ an• {he above tactics, 

10

) 
, e sea "~ oil t he ·wind and sea whenever possible in sat1s yino i, ;s gUll on accoUllt od 

lSea b ,., kn k . able to use w . '1'ente 
b •••kin oc • down his speed ; he will b• un eris cop• work JS pre the 
y const a tg over his low decks , and if subDlerged good P d having once gotten 

u spra I . h Ul' crUll 11n Y• · n all cases, open wit yo 
O 

' 
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range, keep up • ropid fu-e es long M a target JS see~• eep 1 ~ . \ su 1, marine s . K t i fal l of ,.; lio!,.; ,.;Jightl{ 
under rather than over, remembermg that an over 1s n Wlk,Led shoL. I· , I' 

1 

his up 
best sustained submerged speed is not over 10 knot,s, n.ncl he <·nn '.101

1

· '.
0

1

~ vhon he 
h . f' . I l u l Lil ( •11 ,, \ I 

for longerthan two hoUJ>at most. After thnt, e IS 1nis •er 1 · ., patro 
· l hi I · b · 'l'l t · if thcro n. , e b 

must 1·1se to ree 1arge s e ectr1c storage atterie . ia 1s, t r •n e l 
· · d · t · · · Tl ff · d fo 1· t Ii c ])l'c-; 

0 11 
' d vesse s m unme 1a e VIC1ruty. 10 e ective torpo o r ange f co si)ee 

l . 1 t ·u r n. 
assumed to be 2,000 yards, and a torpedo's speed 36 knots. I i,.; >cs .-, . 

11 

durn.-

1 • :-.:1111111 

is 20 knots, and best submerged speed, JO knots. At 7 knots 11s m:1 .. 
tioo submerged is ahout four hours. . foI' sub-k 

1 l hn rr . 
Loo outs for submarines make tho common mistake of on .Y 

0 0
' 

0 

·obnblc 
marines off on the horizon; this of course shottld bo dono also, hut tho most P ;s /roITI 
distances at \Vhich a periscope is likely to appear is from ~00 to 00 Y~" dd be 
your vessel, from dead ahead to eith; r bcani. 01·aiwc-colorccl glasses s 10tt doWJl 

· ,., t ]·op Used by at least one lookout when tho sun is low, n11,l >1 bri~h t lookou '.-

1 11

, ~od 
the •un path. Under ideal conditions n periscope cnu not he rlotoe ted "it 1 it ,naY 
eye at 11, distance greater than 1 500 yards while " ·ith hio·h-110\\·N p;Lis. :'sy· lt to 
b d · ' • 0 

• • d1I ,cu . ~ •te~ted at dJStnnces up to 6,000 yards. With whitecaps, it 
15 _

0 

but ii 
diflerentiate between whitecaps and the feather from n periscope woh ' to th• 
":a

tehnd 

closely can ho distinguished from n whitocnp h y its p,•isi, teiicot <r}nsses Vts1on. A sea gull on th t . h : . il·c ln1 e . •n e wa or m1° t be taken for n pcn sc-opc \\ 1 ' ' 

1 
urine, w1 soon hring th· t ,-T 

O 
• 11 • ft. su ) J11 h 

IS ou • - • ery often a flock of sen • ulls will lo " " ' .-th t 
0 

and when flocks of th h . :-- U .. .. Theel "
1 

b-
l 

. . ese are seen t c locality should he cnrofu ., si ·' 1 
1 

sll g asses. Stmilarl h ·ks ·u . . .. ' \\' lCJl b m d Y, s ai wi Plny n.rouncl a sta t10J1a1·y ·uhm:\l llH , 

1 1

Jd 
0 

erg, ' Md When fin . II o, · s 101 . • 
g
iven 'd b s are seen 1n the water in da1wcrous arcns · 1 ·' f\oatuJ,, a wi e erth Sh ks ls '=" 1 too · e1 Gerrna1

1 
""tn · · ar a 

O 
play about floating mi.nos, n 11< , ' .,

11
-cctLl

1
i::> 

LU es are mu,d · · 1-' . fin P
1 

to above "•ter D ' 
0 

In •
0

lDe Instances to resemble a sh ar' 
5 

tt•ichcd 
each other b.y ..,.,.° notbpl ass between those, as mines of' th is varie ty arc 

11
·. c ··.

01

,os, 
50 

b 
wtre Ca, c ~r:_ . . . l1C1'1S · C1 • careful not to . · '."'•• .•re somctunos httod with dummy . JJ JJontU

10 objects on tho Wato lam do no in nustnko for a su bm>1rU io. Ilew,m of ;' ]00J<0U~ 
should be repea.ted}r an give them a wide berth . Tho arc <'OYcrccl by t 

10 
t shottl 

b I Y swept and . h d · . J ookou s . ed e P aced as far fo.... d. sea1c c with h igh-power gla:sos. ., tn t10J'.l d h
· 1 ,,var lllth f . 1 , tones . !). as ig 1 aloft as P•ssibJ 'l'w • eyes o thesh,p as possible, ,rnd n t on, . f ·oJU oh• 

to_each beam and t e. h 
0

(merohant)should he on the bridge to covOl 1- n t o tb' br1dg L ' Wo s ou1c1 be ft h . . uc:1 t10 ce '· ••kouts sight" • . at t e stern with ofr. c1011 t oommiu ,l distall b llnd at theslln!o tini . mg asusp1e1ous object should call out the estunatc_ he ,,,n.tc should t k · e P
0
ll1tWJ.th th · n· ·so[ t bO ' a e n:umedi.ate . e arm u1 the gcnoraldircctio11 . 0 icci It J1lllst rernen1be d h ' action Who . . . . I- t tiflle ·t. re t at 1·ust b 11 a report I rccmvocl 1 rom a loo ,ou · the 

1 

lS no si.-, h ecause th ffi 
1 

· (Y at }1.!ls d
18
· ~

0 

t at the oh· e 
O 

cor of Watch can not sec :i.ny t 
1111

" tLloe . appeared Jcct report d . . . 1 
11

w1u
1 

fol 
mo h · A. skillful 1 . e Was not a periscope wh1eh rn t 10 . cope . d re t an 5 su n:uar1 1 . t)cr1s .r. -u1,, Position or 10 seconds ne 00J1Unnndor will novcr show :•~ At ,11 

0

; . 
Oflic and While firing h' before arr1v1ng at normal fo-ing pos ition. 9:- seeoJ1_ l ers of th 

1
s torpedo h ~ 1 tr 11s >J t10J to he t k . e Watch sho .,d . e may show his pel'iscopc as ono of nc a on 111 ll lu l'ece1 th . . ursc A. 1 k a cases ve orough U1struct10ns a.s to co Jl)' oo out sh . fl! 

scan >·ith p •uld be sent h· Id o,1re iJl°' 
owcrfu} glass · h •gh aloft iUst before dmn1 ·u1<l ho shou ,.

1
11,,r cs t e hori . ' ' , Snu 

zon for subll1armcs on the surface. 
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57 . before 
1 in this nrnnn I . 1 ! h ,, \. mn y h <' loc11 l<'< - h suddenly on-nlwa ys Ito 0 11 th1• ,.; 11rf•11·1• :1I 11i!.!ht :till '. · ti r tht'f m n_\ uld h 

ti · ] · · I ( h ic·k \\' ('!l 11' • · ·1 
011 

thcY co 1cy luyc a <·h:1 111·<· l11 :,; 11ln111•rg<'. 11 I -:lw r! nuH!C, ,, t l . trnckccl 
co . h·i h h· n 11 

• ' 1 . ,·c 1cen · IIJ1torct1 " " 11,,. , 111·f,.,.,. ,.,,.J "'""I I"" . . , th,11. ,-ou 1,1 f . "Omincr 
sc: I · • . \ ·"1 tf.t ll :1:,;:::um< · 1 )Ur he me, .r:-110tis v 1111u 1·1·d 11\· 0111t11n•. . l 111 ,... 1 · · ( , for 011 H 

1

u· 1(l' 1f 
cl: · · · ,.. \ ••,.;t. f1111r pntn:- . \ ' thcmon - . 

111

JJ

1

g Lho 1ln\· :11 1d :il t,•r 1·1,11r, 1• :1I < ,1. 

1
_ . he n'!!l1 111N Ul . thi will bncl- t 1 ·. • •i·1 : ,, 1 ·d I r11t·, t iui ' t . clrnn<:c · \. o t 1<• 11n~11111 I •·< •u r,1•. ll' 1111.- 11 ' , 

1 
· f you !!<' · ,1. 

1 

· er you 
ne . . 1· th ' I' "<'":--P J • - ( ) t nnyt 1Ul::- . co 'n1·,r. Si <' :1 111 1,ff th1• <jll:1 r l<•r 11 :1 1111 < l ·· ( Henwm tlcr ta ·th ship 11J1d screen r . I ( l \\' 11 (. ( ':h . r •L . of C I You 1·11111 :,;11rpr1, p frn1n t 1:1 · 111 . in the sn c ) cn11 do t • ·11 1 

1
,ri mc fndm · O ])l'CY(' I\I I I\(, S l//' jl/'r .'</ \\' I )(' :l 

111 

this Yo111· loukn11 t, j:,; 11 f fir::;(. i111p11 r! :tl lt'<' . 

SPEED. ill h - in clo-ing to 
· w a, 1d 'l'h . tlw sohm,mn<' . he torpedo, o1 ,,., 

1 

° f11st01· \·our ;,; lh•i•d tlw ha nl<• r t 11111' · . l ·i ((in!! with t. thnt the -,a <o th . . · . . . · II l ,1 YO rn 1 • ti soo ' th c •
1
Lto,•k , llw ll!on • d , II 11·0 \1._,- h.- '" 1 , . (\1nsoq ucn Y' . the snfcty 

0 

l'llllnlJo · Ll • · I , 1 lwC'nllH :- . · f •tor Ut tnn t 
I 

l<l <la 11~1'1' :,;1'<'t 11r I mm II H :H . , of t.}11s :1 
8 

Ol' a l ·1 · · . • I , · 111or t11 m c of tt. . ll l < l1d t\11g 111<'1·r f11lh· re:1\1 z1• I H Ill J lC11• Sh i )) ' · 

. cill for n ZIGZAG GI re. 
1
f crrc:1.t sl-

T 

. ·, 111:1t.terl ::- . ll, soon 11. Ol'(J . t . , ln 1(. t:- :1 . rspccrn . s11h
11

, . <•
1
· lu g <'l i11 pu,.; it in11 to l1n• :i tlljHt .

11 1111 
clr tectwn, .. i o. rour •n.1•11tc . . 1 . 1t w1 H tlt t1cs · ' · 

11 

11.ccollr.t l nn1111:1 11 d1 ·r I II " d :1 I nw l'I µ.' tl :- p< 11}-nO\\·n q u111 1 . lo t totn ) · • of]· . 1 - 1· ti O b\·o 11 ' _. rr us ~ . co111•• 1.1s o,\. s uh11 ,<•r<,·c<1 :-- j)<'<'d :111<1 o 1 , . ( 1-1 ·11 n111l,1ne a ·n'1rult fm :st) ·t11 l ,... - 1n·1 <' ' 

1 
l l r t 

8

l1bn1ol: (l spl'(•d , Whi ('h h0 11111~1 k 11 nw :l pprnx_, _' 1.k(':,; t.h is l ()l[ ) ·at) fu1d :OU , >. g,,, l · . . · · • F o· 00111g Ill> . •d e < lllln,_ 
1

_1 

1
1.n l () th<' l1r111g p(),.; 1tu111 . /~t,...zn,...,... · ·lu'n' hre:-. pl se he 110'\t' b · 1 0 (•o • re not, \\ 

1 
• rr bcrnu . <l.o is Ot t 

1110
< 11 J1 Io Ii,.,, a o ,I Ii nds I ha I }l>ll '1 . ol n ttoe """ . i•zn•guig, h loft, 1 t 1' - chnn(C >OUtt107,o::, to . ns l1 ot 1,· ,

1
n1-;<•, ]lrnh:1h h ·. n11d h:t s n:,; · us · sus(JOcts :,. . cltnnce 11 m10 · · H1 , secs 0 1 · botte1 l ,

1 

'"ill 1
11 

l-
01

'_:-;p op(l ln c·:, t('h up with yo u . lt ~:l YOU hnYC 
11 

. rise nt tnc-:. 
'-lOt Q \.C l' 11 · · ' tires :1n c • il' t of smp d Get h· < ll i,; l \' 1• mnrp ll<' r1sco1w <'xpo:- . b 

1
b 1 Y . td spec • <\ls i, pr ' . . . tho p1 o ' •oms• M d ,,, 

0

, to 1,·t (
8
: llt·<', thu~ 1·011s idnahly rcll1l<'UtP, f · . ·l · ,\·oll your c rnandor nn (;\rr. ,t ,,- ll l 1 \. ·111 , • com i:!L c:,:.::n.ggiiln· l 1 t· l<\ (,()rpetlo . ]10 must ~nm , t·.h c suhnrnrmo ll() ,.ld h, th"1•r. r . 1· ·t1110· to " 110 t l u " 

0
1·0 , 1s Yc ry < 1sl'on c01 ,-. 

)o nep;lt\c•.t<•cl i11 <ln ng1lrn11s waters . 

. • see Bu . ll w CHASED. in• devices , . help Oi-q o]q hUlJ I . r e srooke-produo . " ented while i, · l>l!tttpI,J '""'n •viLh } ou1· s tern g1rn. (Us . tion onn be iepll 
eol:o.inn- . et 1'Yo. 560 ]Jp. 5fl- G!) inc.) Tlns ope1 n. ir SO S en s. 

c:,, conr , , a· out yo1 lllUe t o hnrass hirn while sen mg 

If a sail b lo RAIDERS. b friendly. ouxse e •i c 1110 oce, . no vessel to e es changes c "ble to,, g• t•d 1 "
11 

trade 1·outes 01· a t sen assume I if 1t dos ' ke all possi 
l:!t>e"l'l.cll·cJ. Yo~ u. tel' Cotll'se lo brin o- i t n.baft the be~ro, ~tn~stern and roa-" h ~ ' Ot Q ,j • o . . l briner l "-lltil C1,s 111 nny way su sp1c10us Y, 

0 o·ll t of · · less • sight. ines un 
t)i l;;~~e .· MINES. · ·s neverlay mheruselves-Q "l' e 

11

• nce • 
1ine l ayet «er to t 

1 

. as •~,,, •o be 8
,, so fQ1• has sh own that submo.n ne n ount of dnno

1 

nd in so ai 
-ar," "'-l'e of tl . . . tl . on ace . h t of a 1."'-elltl 1on• ex:n.ct }Jos1t10n· 118 f s10-Y, Saf . . ' . ' d out o o e 

11
a'71gation may he expecte 
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. e bns l . l I 1 su hmarm . ., concerned. The fact that a mino field ' " 'Y ', use GerDlnl1I 
• •· . . • · . • nt th,s ,ccn · " oeen swept is no md>cat1on that no mmes a1e P>ese , ·edcwnun 

submarines have lately been laying time mines, which como u P " 
1 

pi 
intervnJs unknown to us. 

MESSING. euns, 
In especially dangerous zones have all hands contmuous Y on ' 

1 

. ny circuJ 
. 1 leek at, tho"' n-

and arrange with stmvard to have meals served on deck. Never un, 
01 

: "llO er•"· 
st, nces allow the number of men on deck to be d ccrenscd In less th n n on " 

INFORMATION. ·1 does 

whom J 
Confidential information should not be confi,led to . nny pe,·snn 

not concern, nor should it be 1·elerred to in puhlic plnccs. 

PORTS. (',ses 

Alter being closed for the night, no port should be permitted open. •el air, 
h I 

· hi h h · · !er t,o e nd ave occmTe, m w c I e passenger or member of the ci-ew, in 

01

' I on n 

has, after turning out his light, opened the po1t. Later the ligh t wns turne<icuouslY 
the Port left carelessly open. Notices of caution should be posted conspl ·p nud 
b ut th hi E · · 1 l ,eel s u ' · 011 

a 

O 

~ s p. . xtr6llle vigijance is the price of a completely' •r_<e< r attentl 
frequent Ul$Peclions by those in •uthori ty must bo made. Pay partwuln 
lo probability of llnextingu;shed lights in locked storerooms. 

WATER-TIGIIT BULKIIEADS. b :kept 
'l'hese should b · d f 'fh . should 

0 
0

w 1 

d 

O 

lllspecte or \Vater-tight inte•rity etc. oy · d o1' n , 
c ose and dogged at oJI ti1nns at sen day and night A]] unnoeossnry .

0 

1,;epiJl• 
Water-tight should nl b 1 ' · 

1 18

t ,n ' , ,re 

th hi n' · so • <ept closed, for this might nssist, •t °' 'i1kh••"' ,. • ::n: • oat for•_ longer tin,, WhiJo aid was coming. Foro and after bt a list 

0

' e 
on th {'] ~•••use m 

th
e •as, of • torpedo tho ship will probably take 

0 0

' SJde. Foro and aft_ bulJread doors should bo romovod. 

CLOTIIJN G. 

00 

tfi t 
Mo1nhers of •nu d · mplcl• · UY 

of hea>y cloth b 

O 

{(liards should be careful lhot they have • co . espec1• of 
desirable lo ~\ 

00 

Is! ram clothes, •nd pea-con Is. W oolcn underwooris · n cos• ld 
,vet clothes duearto ~~am

st
bexposure in open boats, particularly necossait?e~ elY co

1

.

0 
inm or oat · · · · ox 

1 

c• 
'>en dliluig '1>nun oapsizmg. In northein latitudes it is ' d talces bef 
0

1 this. See Op. ;{ m~
ths

. New outfit of \Vinter clothing now isSoe Septe[[l 
2

2

, IOJ 7. •v. 
0

• 
5

· General Instructions, issued under date 

I . DtPT11 CliARGts. dePtl• 
t IS "

00

tnmended th t . . f ·in• • . tb' 
chru-g,. A. hea'Y h a all ships be equipped with a howitzer Jl "th ,n I 
'1icinity of a sub, ..... a c __ arge landing in the Water and explodinbo- at a dep ersoflll~-~ 
b I t . = "•e " go · ' · tho P to 
u 

O 

the debcate inte,·no1 rug to _do serious damage, not only lo asses, sor•• 
age batteries, depth g,u llloch,ilJ,n, of the bont (such ns gyro comtould fob' 
her to the surface in .,L08

•h Olo.). A. leak might bo s tarted which . If s 

' 

0 

•oso she should he destroyed by gunfu •· 

- ·-
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MEM ORANDUM 
ON LOOKOUT DISPOSITION. 

"'1!iv report of I · '°"0 ' JosnNs, United swic, N•VY· 

h 
'l'he By Licui u . -

nrtic le nnd spl ves and Pr·c t "S b . . " . 
U •led . endid. S 1 s , u mnrwo Bose ];xperuneuts, 1s coropre-
'i'he f with mirt 

O 
for ns possiblo its essentinl features will have to be 

lnercbnnt ollowino-
1 

nry lookout, di:;IJosition under nctuol workina conditions. 

on h tn ' b n,re nff . . d -.. . o . d t e rn en. Tllo f' ct le th erebv: ldcct convoy 0J"111ed J..iner, nnd rome 
b,ou rrsl t I . , " . ' ' • d It · nd; the 

I 

n ee nnmcd nre ,n the hnnds of competent oJl\cer5 nb•• Y 

Lb,~.,: •ssumed 

0

~l nomcd p1·cscnts " sorious responsibility and nspect. 
il\en "" eel guard mcrchnnlmen nrc nrmed 01· nro LO bo n1•med. A.tpresent 

~a,,,_ s arc · I 18 Co .;'.'""g two commnnded b y n chief potty officer . Gulll·d cons>

9

t.s 

0 

"eric 
0
ns hove ' '." usual ormnment. . . . ll:u_1 111.ltti guns tl (' • •, u al s ken •th t o b c v isu nlizcd b eru·i n" in mind ,nercb ant peisonnel conili t,ons' 

00

kou:ually th~·e 
0

1
1 th

e nrmcd •u~rd · 10 ,;'otb of tdp through th• A.tl••ti• d"?g"'. ••• •ncl C ( ays O b ' o \ ·a d lookout staUoOS, 
{<Q rago i physical n • I 0-kno t ship ; location of ,n ge ~ . . . ,ondi~ons, 
d' 11rtl . n sub ma,·· cudurance curve of Joolwut personnol; v

15

ibili'Y f b •,ned 
tltet~ .. PtossibiliLy info '-One; com·dinaLion of lookout aod b•tt••·Y d'.•'Y 

O 

t .•;::,. in .... qu o u. . l broorJJJCS opei u C' 

Ai nttoi: . s ,mu Lnncous ntLnck by two ouon•Y , u . . a " ere] s' exLrn. d' . lioO. 1J1oooul!ll s . e1•'",. 

1 

. Lant 

1

,.,. compensation nnd , . .,.,,u•d ; ,sclP ' , litiOS 

0

nd uot 
llle J 11gl sonnel d. . f .,,

0
ryiug 1111t10 JJ1t rcial r deg,· . con , t,D<'-'·- Mi.~cd c, c"'" O ' d , thO , ,, . .,,, 

0

/ coD'· 
•ct, p 

00

mper/
0 

of mtclligcncc. Numerically J;,r,itcd u n el I tb• s•.,nnn's 
''Pid ~tnicious ' ion nu<l b ecousc o( cortaiu pernicious fentUJ·OSf ~t· le field for tb o 

1nc,.1 at lea t • ·
0
~. 11,ot 0, e1 

1 

tl: ond· . on of 1 ·u bold 
C "'% ti s lil relation to "'ar and oinorgouCl » 

1

e sp . 
1
t10ns m tory efficioncY. · f tb• 01·•"' 

Pen,, :•ial rat· on the liners nrc b ettor. On soDl• o/ w cse cert,uP]ls :itb e:,ctrtt ooJJ1-
t· l atto mg of l l . d o.Ll the ro b bl-Y o. e ic of n to ti oo wut, end ns su ch or• corrie jfi · ut 11-od pro n. 

" the d " extent of $ 1 25 p••· ,non th. Rother nr"" "'

0 

Ofli ivurneri ays of iceb ergs . I l chief pettY eel' cal str . stnted, usuol st1•engt ,-

1 

•nd 
18 

ength of armed gua,•d.- A.s • . ,J c n d men of h. . b :d<1e bJS usu 
ontt ange ot er r a tu,•s. • d on tho " " ' • """ of 'ol r zone 1 . o . f Uy occupie e:s:cept lll 

•b statio c ucf petty officer's tun• u td neve<· 1•••• un ,x-
t,"1" solute , n, which under thos• conditions be sbou bould sle•P 

th

"'

0 

;der tb• 
,1,,,;•rized 1ecessity. Durin" how• of darJ<n•S.S he s •h be inS,,JJed, ,.~ ,,ell 

l 

-s , cot 

O 

. • 
0 

tt•• 1f ,uc , t ceD • " 
a le o, a ti ' m the chart house on • s• b ,nel•ch•"' veSS d tbeD' on thB 
brid'••to 

O 

~•• doys' run he aud th• ,nostor of t • b
0
u]d b• s•r~• d""'"",ljng 

Of tge. A. n ull duty . Th• meals of both of tI,eI" ~• ,ootrol ,o '"',,ol<• tbi•• 
llotlhe look:•ste: lookouts both should h••.• .. "'":f ,;

0
per•ti~• '~• str,ngth of 

th 
1 

ute 

O

, ut disposition. The proper sp"'
1 

ab••rd sh

1

P· ""'• "'"" •

1 th

' e l ' r sho 11 b t glasses f )lip p > . ssist-
\\rh ell'.l.a,i»d u c b e equipped ,~ith tbe e~ b t,,pe o s ·. 

11

d the11· 

0 

eel = er of b . w·1th t e J 1 f_ficeis tt 
•st can b t e brid•e Jore• v,..•,es . '.fbe w•"'' 

0 

• 

8 
ate e eliminated f;oin considerntioD-· 

Useful assets. (63) 
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t under 

""-

n no . 

• oe !l<o gu,, . . 
, ·tninl ;- ca tun•· 

Pre"alent ~ ltingcrews, tot»li ... _ 16 rnon aou 2 l)Ctiy offic;er;-;, c·c 
1 

J-ou ts at a innt 

•Ot · · -..g 
· • Jon , JJBO'-

This 'IVouJd . 

00

ndit

1

o11s come oc,·oss wi Lh morn Lh a n S I · n t of co telr 

lll•e them 4 h 
, •J , sianc po

1 

bsolu 

'1ld continu· 8i . 
0

un. on •nd 4 houis otr. 1-rom , ic · Lion n . ,o 

so on the s~ ed ciency a 4-ho11r lookou L w otch is o u L n f . t 1
1 0 

q u c. 
5 

llJr 
1

p u ts JJJ 

~on and ti.:d d 
. us •111 

•J>pe""•nce at '11ch "" as•-and the enemy s ubnrnl'me ,soo· 

'l\,,o h

0

,._ 'ltl lUila.o,abJo iu.act11ro. 
J Lear on P~d oD 
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1 

kis Concerned. l t d' -• o is the easiest, so fit,· ns we,i, f .

1

,.,,,cd g def, or 
00 

•ut at • tinie J lllad•antage is tho rninin,um nu111hc,· 
0 

J omm•

0 

"'aste,, ate •ddit;~,- •t11taUy 1 Petty offlccr and t!10 nrined g uun, ~ bouJld 

LenfNh ~, llla1<;,.._· 6 Ii b I du 11J · ·p _1a 

f ot >',~·.,,, Of trip tli,.""uh ~ te • le look outs cons tun t Y on O-kn 

O 

t shi ~,SS""' 

bo"'1d ~'•; llaglaud •nd "';;'';; "'n••-lisunJJy tl1rcc dnys fol' a 
1 

In case of 

Lo°'.' editerran.;.n w 
1
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of 
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0J:~ n01v ""Peets como in. _ •cs "·ith lfoJ<" 

t}-pe ~f" 

0
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O °"' •toi;,,,,, __ Locntion of bridge vnr,_ Gren t 

88.sel , sollle a""'~d b. 
f t ns w _, 1 

Ct,,., · ~ s 'Ps, •nd som e even a ..,~ 

•h°'1ld be' Ue,i., •lso •• 
rchanl v th' 

"'•u &•ing '.~:'PeU.d to t:m, being high c1· th an o th e,s. Every m 
O 
JJCCd be," ict 

ttectiou or• "'•lob being h U a fore truck crow's nest p01·tnblc ,£ The q '"" 

•- Pre.t,t,,i ~ '.••ni,aUbni.~-'•led to his station by block and tackble. c•ruc f o1 est,5 

"'••tb· ""Ilg" . . "llle •nth 
u m o . v t 

be clin tgh en

011 

... 1. t'

0

S

1

t
1

oll is th b e 8 lltf ace and b cf Ol'e i t can 
8 

t cr o" · 

5 

d p o 

«>carc1 d c.ll ll.h f ete y rr. tl 
. sen uJ . 1 

lliat "'h ' , hut <et !' 

0

r • tt,inab 1 •1 ea y en!, •need. At p i c 1,s sh o D ~' 

sbollld hll.lo"ei- the l allleq_ ~et h e eflic1eacy. 1'110 lower cr ow 's n cslt i·s csse ber 

:Sli. , •••• c •neo 
"' 

d, •...,,•••bie,j to Ut •tation 1 ~e
1
• 0 nne1 should mna these. cl, ,nc fo''' 

tb ;_ ni,.,b b..,its,,.S4~c<Js get~ t ltlelnher o{ the armed guard s ~n to oc ., 

o for~~tl er of the a'.-."ec.,,,_ 1, gun station !lo that gun goes . oO 

l'h . '· -~.. .,. 
biP 

••u, Y¾z "1d guatd •hoU!d 
f the s 

Ill.I.~-~Us on ...... 'll1-ci1ice or;_ be stationed ia tbe eyes 
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t)J• 
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b 

""i,, , ~d,, ti; '"•s Ui "·- '!'be 
th,·o"g ;,, • 

i"'¾ls ~ w;~
1
•so,. t,,c.is '•eo,0 / t'~ •nd strain of a r~ ce sigJJ. vt.l 

,.'III '"I " d ''• "h;,
1 

d~er,01 SUu gJ.,_e . e ltlost co1nrnon sm \ of we Jtl• 

nl ll~hecI. ,1'o/~ht i,.. ls a gooc1 .... t'liti~-"ind, 4nd a Cei-tain amoun bec

0

]J tr' 

•••p . "''- " a,i,, . lb;_ .. • - •II , , Men ·, 

•tb, '' 11, d..._' th,,, d .. ,1,, to ti(l· 'l'lie e":"ances the s tress. . ot "'';,nf 

~,''°'.'I<.."•• •• ¾\ ah th, •~ at to be hp'llct1ce of giVing them coJJ ee coref IP 

a "'1,;z;,y . "h,, ••t ••t io blld •d •t 'eg,,Jnr meals should beheJ' go •P 

.. ,b"1,,,.,~ "'t•aus o, !f Under Proper control, t d J<e 1

h, •~' 

01 

• !:un ';; lo,i:;;;Ii.,, ,,, n "'•tch; if not, they ch alter an . , 

I°"Itou, /'it!, "h· '"'"Ii %,i b • "'•ti. 
vorf 
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1

ha1 ~:" "1::."'l, ¾y' of colnrnon knowledge andort.V! 
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•d •u II, •cti,,. •;•d 8°1t1ethiag to s/wot ate e; •" 

ese e .. ~ eco-llds co,,- t m· this O'tU]'.l 

""lllltia1s_ ....,_, b 
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instn irn:ultaneous attaclc b1 t . . . 

nces and w'tl h . ,'/ wo enemy submarines.-This h as occw·red 111 se, erru 

us tn 1 1 t e m e . f 1 · 

o.y occu1, oft 
I cnse O t 1 0 number o f submarjncs operntin O' flO'ainst 

nntt l ener tl h · 1 
° 0 

I 
lra ly fully . 1nn it 1crto. In such con tinO'encJ· t ho a rmed o-uard is 

P n d oceup,cd · J · 
0 

0 

ce on th w ,t 1 1ts bnticry duty a nd usu nil)· solo r eliance must be 

trn · e :mcrch a t 
' 

b tned and 8 . d ~1 personnel or a part th ereof. Accordino-Iy they should be 

u t 
O 111 oc tr t d · · · · 

0 • 

0 oe direct· rn a c , espec1nJiy as aU nttentwn is quJCkl.r focused m usunU.r 

10 11. 

l!)xt1·a 
Offered O.nd co~-:;_ensation and 1·eward.- Somo of th e steamship companies havo 

This nt the bo.i. o,~er the sum of S100 to the first lookou t discovering 11. submarine. 

force . Th egmnrng of tho ruthless camp11.ign and probably not now gonorally in 

the Widest e)~;?t~nL seems h igh , and the prn.cLico should ho standardized and gfren 

Disci r liciLy among rnorchn.nt personnel. 

ono else 
0

; ine.~A. lo_okot~t should be so stnLionod t~nt ho cn.n ~ot, gos~ip with some 

B' be otherwise d1vortod from th e sector assigned to his sm·veilln.nco. 

Soine i
1t~la7·s.- This subject has 11.lrna dy been covered by a competent board. 

libetn} ~ the sLeamship companies, notably the American Line, ha,o been .-ery 

u.1nf ·hin 
of th urws g th ese for the use of tho armed guard, " -hile others at tho ou tset 

of the War were rather parsimonious in L]rnL respect. Tho Na.y is no"· taking care 

gln, n_t feature of it. A wide field glass should be favored. The old fashioned spy-

ss ls obsole te, and its use is a hardship- too Liring 011 the eyes. 

b So far as the armed guard is concerned, I should say in the case of o. vessel 

t,~~d for !i'ra~ce or England, the Jookou~ cLisposiLion should be as foUows for a 

0 
t:,UU ship w1 th a guard of 16 men, o. chief petty officer, o.nd 2 petLy officers : 

1 
~avh1g due regard fo r ex isting orders on Urn subject, fu ll lookout disposit.ion should be put on at 

ongitude 20 wost, as follows: For the fi rst 24 hours from 20 wost in , watches should be ,J liours on and 

4 hours off, stationing 8 men as follows: Two men at or near after g un; "atc h sector frcm hoth beams to 

astern. They to h ave alarm contact with Ul0 fonmrd control s tat ion and Urn fonrnrd control station to 

have t he same wHh them. One man in tile lower crow's nest fonrn1d. co, ·ering a sector of 180° on both 

beams to dead ahead. Two men forn ard on Urn forecastle in Urn eyes of U10 ship. one cover ing Ute sec

tor from dead al10ad to s i.x points on the one bow, the other the same fo r like bearings on tJ10 other bow. 

Two m en at or near forward g un each covering that sector on eithe r bow assigned to him, towit:- from 

four points on t he bow to abeam. Tbjs disposition leaves one man over who should a lternate in two h our 

watches \\-ifh t h o man stationed in tJ,e crows nest. T he two p et.ty officers to altenrnte in tJ1e super

visi on of the~o lookout watches, ·suppressing i nattention, temporarily reHeving those an!'wering calls 

of nature, and enforcing discipline. 

After Z4 hours frc,rn 20 west shift watches to 2 hours on and 4 hotus off in order to concentrate gun 

crews at thefr respective guns, which is essential. Borrow two m en from a fter gun crew. (Do not 

tnke pointer , trainer, sight.setter, gun captain or first loader of after gun. ) Send these h,o men of a fter gun 

crew forward for lookout duty with instructions to rejoin after crew when action commences. The watch 

at the a fter g un remains as before, splitting the sector . The watch forward becomes three men. Counting 

on the petty officers and th o armed guard commander this constantly giYos 7 naval lookouts: t he crows 

nest and forecastle lookouts covering the 180 degree and s ix p oint sectors previously noted. l\Iilitarily 

th is is the bes t you can accomplish for (ong runs. In short n~s between European ports, switch back 

4 
and 4 off d isposition. At all times use merchant bn dge personn el to back up and reenforce 

io on ·onnel ohsorvation sectors . During winter months on northern runs where daylight is short

naval pefo d four ofi rule with its attendant maximum of JO of the armed g uard (master relieil 

ened, the four on a~ 1 1 . f etty officer) ma,· seem desirable: but in the ultimate this four h our look-

upon to a lternate wit I c uo. p . k "Al•o don •t get torpedoed while relieving the watch." 

t h looks s trong but is "ea . -

out wa c -
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At night 
before da ' during dar 66 
.,n,,.w;;;" the >nost , ::'."", <educe the -

G amelior t """-!;erous ..:_ watcli to 
b " "" cr.., ,. .U oflh ~• of th two mon at liled aa ouu· should go•- e foregoing c day. T ho h each g u n, call in"' a ll hands 20 Jllinutes 

Th >no! w m-•- . ou,s of d k . o d 
efo,-· · In'"' ~ by gun "' • •" uu•,o,sing ,s theeeas•• • -

-,,v1ng sch ' llleala h crews a d o!We W>o ' o"1d be o not scattedo . "1d be"" ,med at the gly, lookout disposition Ming m•'"-
ersed on the ru g uns frc.m 20 west in . 

n out from E I ng and or F rance. 

' 

ORGANIZATION OF SUBMARINE LOOKOUTS. 

Tho f By Lieut. C , G . oui.. ollowin · · "·"• Um tod Stole, Novy. 

or sod on ° or orO'nnizincr t, · · l · · • Uso by U n study o( 
0 

_ ? o> uunmg, nnc oqu>ppmg submon no Jook-

f 
is ba g sch om r 
Tho d nitod Stn.t.os xpcrionco gained by tho French ro.vy und is so uCTosted 

of • osco.-t • l . . , oo 
T -enso ol cnpitn.l s . 'nc _convoy ships ,n t tnnspo.-t sorvico. 

HE LOOKOUT · bips ngn,nst submarmos doponds upon 

~'I~~ 1ilANEUVER d 
'r .u.n, GUN ' n.n 

ho 1 1 . sub:m _. oo <:out is th . SCop atmo. An ofli . 
0 

most ,mpo.-tnnt, ns ovorytbing dopends upon "seeing " tho 

e moy savo th ,ment lookout by gaining 200 or 300 yards in sighting n pori-

gun crews. '' organized JooJwuts ore rooro iropor<ant even th•• 
. lntons· o ship. 

skilled ively t rained 0 nd 
A . BRlOGE CIRCLE OF LOOJ<OUTS. 

. 

0

u.ntod tel 
00 

-outs on tho uppo,· bridge or othor sholtorod pine• sooted at 

In cuclc of 1 1 mg tho foll os?opos or binoculars, twonty (20) by day nnd ton (10 ) by nigh t search

lllothomat" owmg sectors , (Tbo size of onch soctor bns beoU dotorroiuod by cnroful 
bon,i ,col colculations . 'l'h• lookout is "donsor" for tho rooro dnngerous 

No. 

ngs from which 11tt11ck is ]l'l.oro likely to corno .J nY worrr. 

No. 1 . o 0 to 35° n nroed 17° sector. 

DY DAY, 

1. 0° to 20° n a med 10° sector. 

2 . 20° to 35° n o.med 27° sector. 
3. 35° to 50° no.w ed 43° sector. 
4. 50° to 60° n am ed 55° sector. 
5. 60° to 70° no.rood 65° sector. 
6. 70° to 85° no.rood 77° sector . 
7. 85° to 100° nnrned 93° soctor. 
8. 100° to 120° no.rnod 110° sector. 
O. 120° 1,0 150° n=ed 135° sector. 

10. 150° to 180° n:u:ned 165° sector. 
11. ·180° to 210° no.med 195° sector. 
12. 210° to 240° n a.rned 225° sector. 
13, 240° to 260° named 250° sector. 
1 4- 260° to 276° naroed 268° sector. 
15. 275° to 200° named 282° sector. 
16. 290° to 300° named 295° sector. 

2. 36° to 60° no.rood 47° sector . 
3. 60° to 85° na roed 7S

0 

sector. 
4. 85° to 120° nnroed 1os

0 

sector. 
6. 120° to 180° nnrocd 160° sector . 
6. 180° t.o 240° nruncd 210° sector. 
7. 240° to 275° nru:ncd 258° sector. 
8. 276° to 300° n nrned 288° sector. 
o. 300° to 325° nnroed 312° sector. 

10. 325° to 360° nnrned 342° sector. 

17. 300° to 310° n amed 305° sector. 

18 , 310° to 325° narocd 318° sector. 

19. 325° to 340° n amed 332° sector. 

20

_ 
3

400 to 360° named 350° sector. JI . _ 'J'hC" bddg• lookouts lo be ,ol i,~ed ,v«Y h•lf Mu' during "" d,y •••. ,v&Y_ hour d~ing 

."'"· 

1 

·••• o, vicinity of bnds•" tho bost !o~trnn '" !ookoum, "' ,, ",m~ont both by 

th• n•ght.. '!'be ''~ J,,ndY Mth lo< _,uvodng th• ship ,od lo< dire<ting tho genfi<O. Fe< dffll>•'" 

d•Y ond n ,gbt. It ) b ·id•• ( 451oot) ;nreie<•bl• to th• toP for dote<tw<P'""°'P" 

of less tban 6,000 ya
rds t 

10 
I " (
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The o.ffi cer if 68 out from h o the deck-ni.. . p· a ead to 300 . ~uarged m 300 ire control on: on either b th manouver · rr . 

to 90'. In ''"'•-In eam. mg th
e ship nnd koeping ]ook-

transmitt ~e anything~eneral cha JCet sight,,1 cator guns 'fl tod on starb oarc lookouts. Scnrch froJJl 

ob· er to mdi lS s· h rge of starb l Se Assisuintfi. under forward bo~dg
rd

, hand m. an the tn ract bon,riJlu 
arching f recon,, l 

ri o and k o " 

. roni 

330

, 
0 

offee, (0 
·cop them pointed at :'io1E -Tb to 2700 • P. O ) p 

Pointer . e laiget b and .. - erf orm n l . 
attheiand?dialslllark ~inguans. operating po·t 

1
"e c ut1es on the port s ide. 

Ill n tcato ed ind sn11tter to I target l . 

"Im• <h ' "" i,,
1 

"'"' .,, the ind. ,ear, n • transmit tor. 
,.,.,,;;;, . , n,i,, , ; ,.. . Th, ' conn""' """" """' to . o 

. 

""""" """"" th,"""' ~ ,_ .,, . to a "P"tl"" '.'""" or a ,e,·o!dng short ,c,th 

lhe ob· lli the ,rugPCLntcrdirec• be marked ,}tohmts on these d~ P1omter and dial marked in degrees 
Ject of o n and UJr O\· "I lum. ta s as . 11 

I 

lhegu Jlllrall 

1 
erthet . 1nous p • \I C as e, n the az imuth sea e 

o · n tra· e to th urmog amt (It . I 
ti 

o,gn,,z . "" b . e bo,e . coo to, ortl · m ,g • t he better to ha,•e " 

lndicat1Catch (4) S Clllg to keep th ThU! arran"em1egun and just. under it another pointer 
cov · or -- ea e tw · " cot W"Otlld 1· · · d n" 

•nng f gu, " reh in ., 0 '"""' ; . e ,mmate ,ead u>g egro~· 
Tri roin ah f'U:s (4) 4:, sect n aligrunent.) ~tch g ead to • ·-Search . ors coverin f. 

, F,,,. eon""' """' ther beam m their r g i_om ahoad to either beo,Il· 
"''

0

~ co .b-o! Pat 4).-s., ·. espectively assi•ned 45° sectors 
li'or ,.er111g 36 : !J and th ~rch in thei . . 

b 

co,.erin .. Etoz> 'U!atch O . eir searcZ . l assigned - o 
. . o 

-.. lo 3S ·-(Q dtgkt p 40 sectorn coverm" ,!60 · 
/lo,"'1,/j 

O 
on eithne 

0
11icer · arty (B).- Senrch · in nssi•;ed 45' 

Qu,,"'1-d, loot,u,, er b,.,. and three 
, .. " 

x erlc z (4) _c,_ · men.) S 
dupr o,-~·--By . 

00
kow.s (. ~arch . earch q,head in 20 ° sectors 

ca. 1l'llhng · lhts a 4).-s 1n 450 titn it Ill. all ~to Trange11ten earch . sec tors f 
al

'l'he nCed ftght be b rs and 1:!inJ·t the circl in 450 sect rom ahead to either boaJJ'.l· 
ert or --~ etter t . icat. e of I ors fro . 

· 'l'eleph"vvu co"'-
0 decr ingthern °0k:outs is h m 01thor beam astorn-

onea -uu.ni . ease th . ore da ack:ed b 
IS 

• are also C:ttion se : size of thugerous sect y a number of panornm ic tookou. 
Usei I rv1c . e s ors I t 

I dupl•· Lo 
u. N . e 

1
a obv· earch sect · ns cad of havin" so muc 1 b 

ok · 
0

Ise 
10us \ r ors in th " ystef1l · 

y outs "'' '<>of : olce tub e panoram le lookout ' d 
~,/"i-gaon\ shoUJd b •••IN "''" '" lo b: men sho"ld be well d,llfed on 

ing th . ' and e esp . lNG Lo guarded against. l Loe1r O:li. cooln ec1aUy OK.OUTS st~p · ok lld O ass. M select <l · by ,'• "1th/"ls sh: •n into en liab]: for alertnes, _ . . cl 

in u:ep, h., ;han h uJd ,,.,,{:'• •ea,ch to seasickn , , l,een_ness of v1s1on (test• 
th, ; ' "'1e /•• fo~ COtttjnu through should be ess or incapable of con°•"" 
the' "" lll!ti ""'tio d to b ou, '"'e . their a.s . tepfaced. 

, 

search r tis rea ~ irotn. e about 4ep1ng. Th s1~ed sectors b y snccessi-v-e Z 
2 ,-, rolll C,1ed h the f O s e time f 

o ctor 

feet · ,,, 
0 

. fon,, e sh •l'\va 0<•nd.s o covering a 20 se 
◄oo'y! 

0
n..;!nllty ~>d to a/~uJd qui:~ to th." , : :;lrnuts should always s~~! Gi ti, ftoni '1or of :''h u,· ' •nd 

80 
Y ' "'in• b I lim,t of his sector. v, v t 

Co,,.,t'""' •ho tho •h; he field,~ a Illas, on. o ac < to the fonvard Ii ,nit, ,•epe• than 1,· foe11s Uld be P,_ 1V;th VJtb tho "'•th 3' a 
. 

'no.uJ,~ and a/l>otlld th' •Ptic:ky· Thi::~ture st_ a height of abm,t ~~ . \1/i~Uatm,nt •nd look I center ab o• v es a view of the water ab• 1o1,..ope ate im out, thiUe;ut 1,000 yards frorD th• sh•~ s a blinPortant. T to handle them in n. sea' V'~ ; der on the ~'lOescopes are more fa tig1J11l: FF" eye so that it c&Il b 

69 
left open ;, helpful. Shades to cut off outs;de H_ght n,e f:/:::h:t:.::.~~:~ 
~o as not to chofe tho wearer. Th• wntch coJDJDg 

00 

s ~ li•ht condit;ons. 
ve nunutos bofore relieving, i.n order to n,ecu

st
o~ e{: nUDl: of theil- sector (the 

b. 3. Lookouts in n,ok;ng reports should fub~t ~iv~o-hted then its estimated dis-
1sector of tho analo of search), then the o _1ecs fib , 

tance th • · nh d or drawing at. 
. 

, en whenever dra,,iog ea , a wok• (ot· a d..-k poffit.) d,awmg 
ExAMPLE.-Lookout n,t sector 55 sees ahead, distant 100 yn,rds, and repor ts: 55 a wako (or dork point). 

It draws ahead. Distant 1,000 yar~• xt sector.) (Then as it passes into the ne, It passes to 43- . _ it u and n,lso reports : The next lool{OUt pic~ p 43 a wake (or d11,rk point). 
It draws a,head- ) 

. 
rnstant goo ya,ds (and C0 00 • ff any object sighted in bis sector until the 

4. No lookout should take bis eye o es it. As shiP will probably make • 
. · · ector announc · · 1

· • b. ts th 

next lookout in ad1ot0Ulg s will have to be olert in p,c,nng up o I '° as ey 
quick cbano-e of coUl-se, lookouts 
poss frnm ;.ctor to sector- . . ter 00 all objects sighted, and indicator h 

ld put bis po1n d . . 
Control officer. s ~u ·e UJl.Olediately the o_r er is give~- . 

guns should foll•"' rt ready to: re or< all objects 51ghted by crrel• of lookouts to 
5 Men at voice tube t~ p ni froDl top to bridge. 

top .;,d repeat all inform•''~" s• t d in methods of subnmrW• attock. In the 
' 6. Lookouts should be ,ostro.• 'comtD•nd& th• periscope will be shown for 

usual attack by a sk.illful SubD1ll!lllD~ Beo-ionino- at 4,000 yards, at which range an 
b t us fo ows · 0 

b -'11 b b t 1 f f · 

short intervals soro•"' a . th subnurrin• "= s mv • ou oot o penscope 
alert lookout can see a_perrscoP:• t \ 0 seconds. After th•t the periscope will be 
and 

0

bserv• for a pertod of a _ou to {or a period of time dim.Wsbing to 10 seconds. 
shoWlr at intervals of about 1 ".;{"u n1Y about 6 inches of periscope will be shown at 

. From 2,000 yards to 1 ,?ootyn;
0
t: period of time diminishing to about 5 seconds. 

. t nls of about 1 rrunu e . fu d h . . 

tn erbv t 1 ooo yards when th• torpodo ,s ·e t e periscope mil be exposed for 
.A.t a, ou ' 

d 
. , ....... ;nu period of 11bou t 25 secon s. 

7

• 'rh• above procedure, o com,e, ,s not absolute, but it may be taken as 

~~o 
f . typicol, .,,d in the majority of attacks the periscope will probably be shown more rather than less. 8, This means that from the time the submorine can be seen to the time the 

torpedo is fired about 10 minutes elapse during which there are about ID exposures 
of the periscope for gradually diminishing periods of time ranging from 30 seconds 
down to 5 seconds, except the last caposure for firing, which lasts ,bout 25 seconds. 

g, Rcwartls in the shape of money prizes, extra liberty, etc., should be given 
lookouts who pick up the largest ~ of objects during a cruise- record to be kept in a book passed on by conL /)~ A ··1 - lAss·-

u liorir_v E. cf 'to . ...__ --..... . __ IO""" -..._',J(,_J , -----., 
----



10, On 70 
ished . the other h d . b . Stn ct clisci . a?- ' inattention -e tolerated. eo.,;'line IS necessa to to l_ookout duty shouhl he severely puD th 11. The entir tant supervisionry f I avmd confus10n . RclnxnLion should not 

e periscope . ~ crew should b . o ookouts is neccssn.ry . can be fired th!n t: e to permit r:;:ressed Lb aL if Lb c lookouts n re nlcrt and '1' ere lS small ch ' maneu ver , and gu n fire b efor e t h e torF
0 0 

e attack wJll s ucceed. ance that th . 

Exp · GLASSES those. en ence h ""' d FOR LOOKOU'f S m whi . "" em · -result ch illumin . onstrated th . calleds,DasDit combinesat1on prepondereatsupen ority of glasses w ith h igh p ower o-<1edr 

b

. . b' magnif . es. Th . . n goo min... · mocul vino e porn ter 's t el esco11c h :::is cn -<1e --o tna,.,,.:~ · ar used b ., -o power with 
O 

the so-supe.,.; 5 uuV1nrr p Y the h an appreciable {icl<l. ]3ut , .. or to ., ~ ower • eavy t ill d oJl'l-detennin other tyP with large fi ld ar ery of the F rench .AJ.·rnY an c b ,. e the es. A ~t e and t . d Jl'luc ,smooth conipar t · = er tests s ereoscop1c c lfoct ]las prov• to The ';;'ij the VSri~ tve efficiency f conducted b y the b a ttlcsb i p Jl[arob•O,; 5" 
effective f~ · artille~ usgl t yPes were grordsidg~tmg a p eriscope in the :Medi t errDJ'.1° 
8
Pott r 400 ·J ass eff · a e 1n th f 11 · er's b' Yards ect1ve f e o owrn o- order: 2 ooo mocu} · Th or over 5 0 ° 1 scoP

8 

,' 5 to 3,0oo .,. ellectiv e quartennast • 00 yards. T ho poin ter'• t ee Th' ' oo Yards Yards. '1'1.. e for 4 ooo er gl ass effective for LJ: 000 yards , f r . .i.ue n k ' yards L ' . . e o ""< "'""·-lli a ed eye could . ow-power b inoculars e!lecttVoD to ~ "''- gb-p,-., ,i.... n ot be depended upon abov-• l,O 

81.n.ce are not easily the · "°d !o, · oJd b• for es ll:leatt thegdi~ of two rught wo,k. Low-powe< nigh t glosses '"° 
s cort a uere or thr 'PPlied . • d convo •ce_ bet we ee hundred . . 0 •1 'the ""i,th either y •hip, e en escape and z •rds Ill sigh t ing a perrscope ·tDJlt >'r 1'~

8

~'.SCte,;.t\he D.n. l aged in the U estruction, it would seem ,mP

0

' 
0 

pe ance ic bin.
0 

cs of ti., ench ser · ruted S t a tes tran spor t ser -v-
100 

t U. C"\.ll llls glas vice bin glass sec1 b ars, long ls are as foll . oculars or a simil ar t ype, 
, tYl)e l)Y heav-y g asses t 

0
ws : f l) ,, artill , yPe D D .i:: , :Jl'l o · · ery ash · ·, made by The IIuet J.J.J-. ' 

~ ore illg say 
8 

under the J oi •""-lo 
nd 

sec,,. · name of " Prismatic binocular, 

0 

ML -, r '<a • = ate .i\J:rv .A. ~it-..i .... ~iatiott · acliUstll:l NT.A.GEs. 
e\d 3~ 1>0"' 1n. the . ent both llo_od ill 35•. " • 12. "'••I lieut for separat · . o'-'" I ' ~.,,~••• ,,"lllinstio en.es, of th ion of the eyes, setssor J1J 

it . l't\Jl at 1>arar tl. e eyes . . lll.to . ere i.ott f ahill llisr Osco . o ob. • lnct 1?1c efl' Jectiv ~ reli~ ~t eswhi 
atiro_ ertecti · 'I'b.i' Which ch ltt ""''-. ""- ot . ' '"8 ••t•eh ay be as . "1"g lllterest acll'llst...... 0 -facilit es perisc great as 70 centiD'.l.et ers, gi -s . "'e" ates d op e f d t1-.,•0 '' ._.t, r"' ' ete . . rom the wat er an J.J-> -<f "lle-.. rrnmino th eJJ.e:Jl'.lJ es look b e course of an 

0 '1ts of fati . o.ed gue, and good r esults obtal 

71 AZ . t b in" of object sighted. 
lDlu th scal e attach ed p ermits l ookouts to give exnc ear. 

0 

d d · dentified (At h eiaht of 120 feet i:1, floating cask in a ch oppy sea wo.s sigh te an 

1 

at 9 ° ,000 yards.) (Th ese gl asses migh t be good for spott ers,) 1 t a,n.izntion would be: The number of binoculars required to equip the loo cou org ..... . • 20 

~~):, '!,'~:~~u~ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • : 
F ire-control officer and nssistn.nt .... .. • · · · · · · · · · · · · · · · · .. · · · · .. . ........... • • 1 
Fire-control officer aft ... . ....... • • • · · · · · · · · · · · · · · · · · · · · · · · · · · ·:. . 

4 

I;:~~p look'."" ••••• •••••••••• .••• •• .•.•.. •.••.. .••. .•..•••. ... • • ~ . . -- · ·· ... . •··· - ··· · · · ·· · 
Total .. . . . ... . ... . ···· · ··· · ··· · · .. . . . . . 



SILHOUETTES OF 
GER MAN S UBJV[J\.IlINES-



"U. 13-16." 

"U. 17-20." 

(A gun may now be mounted on fore sid~ of conning tower,) 

.. u. 21-25," 

( 

. d of conning tower,) 

Gun may now have been moved to fore 
91 

e . 

uU 26-32," . wer.) 

f 
•de of conning to 

(G 

d to ore s1 

un may now have been move 

- .. --------~------ - -- ... _ 
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"U. 37-54." 

........ 

··u. 53." 

U43-U50 -

U52- U60 

"U, B. 16-.29." 1 :=:::::ti Tm --f---==---:::.--

UC29-UC70 

··u. a. ' - 17 .. ·:u. c. 1- 15." 

(Very aim·/ b 2 
1 

ar ut O feet ahorter. ) 

~ 
~ ----~ U-8-18-48 

' 
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GERMAN susMARINE ON THE SURFACE. 



SILHOUETTES OF 
UNITED ST A TES suBMARINES. 

---=========== -=--= -========-======-=======-=======-=-= (BS) 

-~....-.. .. - .. 
-· -------- ---- --



~ ---.. 
A-1 to 7. 

B-1 to 3. 

C-1. 

... - ... - . -

C-2 and 3. 

C-4. 

'?-I to 3. 

NOTE. 

On all submarines, ventilators may be either housed or extended; anchor cranes, stanchions, and life linC$ may be 

stowed, and radio masts may be housed. (85) 



86 

On a// •ub . 
II owed lllano.,. . 

• and r•d· • ventrlat 
~ ro Ill 

OIJ ,n 
No 

a.st, lllay be h ay be eirh 
TE:. 

ollaed. er hou.ed 
or e.rter,ded . 

• anchor era 
nea, stanchion 

•• and life line. may be 

OECLASSJ.fl ED 

A,1thority_1=" · -~I 

---
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H- 1 to 3. 

K-1 , 2, 5, and 6. 

K-3. 4, 7, and 8. 

----1-~-; __ ..._ 
L-1 ro 4 and L-9 to 11. 

L-5 to 8. 

NOTE. 

b 
• ventilators may be either housed or atendcd; anchor cranes, stanchions, and life lines may be 

On all su manncs, 

d n
d radio masts may be housed. 

stowe , a 
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N-1 to 3. 

N-4 to 7. 

0--t to 10. 

0-tt to 16. 

NOTE.. 
·1 lines maY be 

b 
. ·1 b · h h 

h' s -and h e 

On all t u manncs, vcnll atora may e Cll er ouscd or extended; anchor cranes, stanc ion • 

&towed, and radio masts may be housed, 



1'he a 
MINES. 

Used b ccompnnyin ·n . 

Th
y the Ger·m g 

1 ustr n. tions show high-oA-plos ive mines such t1s are beina 

ans and ' th b lli 

b 

ese lllin ° or o aoront powers 

certain di os, Whon firt ~ . bl 
. 

relll . . stance b 1 
::, PUv m P n.co, nre so ruichorod that tJ1oy are hold at a 

c am lllv:is ible 
O Jw tho surfnco of tho wator. It is intended that thoy shall 

011 tnct With th an h o oxplodod whon struck by n.ny vessel that may come in 

Such 1llin em. They a ro called submerged contact mines. 

a~ by sink.in cs may bo romovcd by various m e thods of dragging or sweeping, such 

~.lllg a sus 
0

~ a long ?ab1o oach ond of which is attached to n tug, /l.Ild thus drn,g

r1ence in t kod loco.Ii ty. This should only bo dono by persons who h ave h ad expe-

If d vor - of this n n.turn. 

fr-om it ue to storm y woathor or for 11.ny oth er r enson, a mine becomes detached 

time m: anchor, n:s is oHon tho cnse, it comes to tho s urfo~o, /l.Ild for rui indefinite 

.O.av:j . Y be earned abou t by various currents, n.nd contmues to be a danger to 

ing g~tion, becau so of being ns destructive o.float as submerged. Likewise, float-

lll!.nes are often cast upon tho beach and should ~e carefully avoided. 

he Under any conditions wh atovor n mino _floa ting, str~dod, or /l.Il~hored should 

d 
approached only with the areatost cn.u t10n. If poss1ble, the mme should be 

Qt 

b 

royed by rifle or aunfire. 

. It is very desirable that th e kind of mine be determined by those who may 

discover it b efore they destroy it or leavo the vicinity-that is, whether it is of 

English, Fren ch , or Gerrorui make. It is for this purpose, ns well as to caution 

all seafaring p eople, that this p o.rophlet is being distri~ut~d. . 

If, under very f n.von1.blo conditions of wen.thor, it 1s possible to approach a 

floatina mine in an effort to identify it, tho greatest cttre roust be exercised not to 

do so ~hon any other fl.ottting object is likely to touch i t, _and not to permit any 

part of your own vessel to come in con~o.ct with it. A floating mine is generally 

h armless unless i t tou ches some other obJect. 

If an attempt is to be m o.do to destroy n. mine by gunfire, those who h ave not 

h ad o.ctual e:i,._"J)erience in such work should not open :fire at a shorter rnnge than 

200 yards. 
Whe ther or not an attempt be mo.de to destroy a mine, the fact of i ts discovery 

o.nd a report of o.ll circumstances in tho m atter should be made to the H y drographic 

Office, the collector of any port, nny officer of the Navy or the Army O
• t 

other Government officer at tho earliest possible moment. 
' 

1 0 any 

. R ep?rt tho presence of n.ny floating object that m ay resemble a metal ball or 

cylinder Ill order that proper investigation may bo rondo. 

. If all J~eople nl_ong tho coast or at sea keep alwn.ys on tho lookout and bear in 

mmd th ese m st~·uct10ns, a great loss of life and property may be avoided and service 

of the g reatest 1mportanco to tho Government will be rendered. 

E very effort should be made to destroy a floating mine by m achine-aun rifle 

or g unfire. This to conserve tho safoty of following vessels. 

0 
' ' 

The fact that a. reported mine field hns b een recently swept is not prima focie 

evidence that nll is clear. Adhero to navigational and p ntrol directions. 

.-----· 
..,. - ----

(91) 



MINES WHICH MAY BE FOUND ADRIFT. 

, f':format,on for all sea y1om9 ,.oeo,.ole 

1)1 •.• , .. , - 33 

t 

C I 

...l 
• t• f 

,. 

NOTE.- The mines may not necessarily take up the pos1hons indicated, but will probably do so. A ll Aoating mmes should be avoided and sunk. 

H'IYPE · N 

r-a~1Tl$M t),1, .... .s, 
'..-5cola ..i,-Jt ¼- . 

German mines are generally active when adrift. 

~ OR:r-4 ,..... 
s~ ........ .JV1• ,-..tE.S 
-8eol&o .bout".f-
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DIAGRAMMATIC SKETCH OF' SWEEP IN TRAWLERS 

110-n'r,9 two winches-
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MINE WITH SINKER, GERMAN 
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