
HEADQUARTERS I AIR SUPPORT CCJiMAMD
Mitchel Field, Nev/ York

April 15, 1942

The following information is compiled from various documents that
have been received at this headquarters and is disseminated to all units of the
I Air Support Command for the purpose of familiarizing pilots, observers,
and Operation and Intelligence personnel with enemy submarine tactics.
Th i s ma te r i a l w i l l be c l ass i fied as "Res t r i c t ed " . A l l commande rs a re
cautioned to insure that the matter contained in these excerpts does not
fall into the hands of unauthorized persons. Additional information may follow,

NOTES FOR AIRCRAFT QU AtlTI-SUBMAEIUE PATROL
This paper gives a short' cles'cript'ion of typos
and capabilities of U-boats with notes on their
probable tactics, occasions when they may bo
sighted and the effect of Amti-Submarino action,

T Y P E S

Particulars of the throe main types are given below. Two or throe
larger U-boats, 275 feet long, are now in commission and several captured
submarines may also bo used by the enemy. (There are no signs as yet that
any of those captured submarines arc employed on operations).

Roughly speaking the 750-tonners are employed on long patrols far
out in the Atlantic, tho 500-tonnors for closer ocean v/ork and the 250-
tonners for minolaying and short patrols in tho North Sea,

Length (approx)
Speed (Surface)" (Submerged-

maximum)
To r p e d o e s c a r r i e d
G u n s

S u r f a c e e n d u r a n c e
Normal running

7 5 0 - t o n n o r s

(doublo hull)
S a o T E

18 kts(Rllogod)

8 k t s
1 0

1 - 4 . 1 "
2 - 0 . 7 9 " A A

1 4 , 0 0 0 m i l e s
9 , 0 0 0 "

5 0 0 - t o n n o r s

(doublo hull)
2 0 6 f t .

16^ kts.
8 k t s ,

9

1 - 3 , 5 "
1 - 0 . 7 9 " A A

1 0 , 0 0 0 m i l e s
7 , 0 0 0 "

2 5 0 - t o n n o r 5

(s ingle hul l )
1 3 6 f t .

1 3 k t s .

7 k t s ,
5

1 s m a l l A A

3 , 0 0 0 m i .

D E S I G N

The pressure hull of a submarine is roughly cylindrical and of
great strength to withstand the pressure of v/ator at oxtremo depths.
Hatches, bulkheads, bulkhead doors, f rcnt and rear doors of torpedo tubes,
glands for periscopes and propeller shafts and top "windows" of periscopes
are a l l des igned to s tand pressure.

The 250-tonners arc single hullodj all their tanks are inside tho
pressure hul l whi le l ight p lat ing forms an upper dock casing, a s t ream
lined bow and a fairing for tho conning tower. All other types of U-boats
are double hul led. As wi l l be seen f ron the d iagram appended, a l ight
outer hul l extends a long tho s ides forming bal last tanks, some of these
tanks may be fitted to carry oil fuol, V/hen her pressure hull is punctured
a U-Boats destruction should ultimately be assured unless she is very lucky and
in t ho v i c i n i t y o f he r own wa te r s . I f he r ou te r hu l l i s sha t t e red , howeve r,
i t is qui te possible that she may only suffer inconvenience which may or
m a y n o t c a u s e h e r t o a b a n d o n h e r p a t r o l ,

A U-boat is divided into a number of compartments any of which
can bo made pressure-t ight by closing a heavy door, Tho normal lay-out is

fc torpedo room, living space, control room, engine room and motor room. The
conning tower is a pressure tight dcane on the ull communicating with tho
contro l room through a pressure- t ight hatch j th is hatch and tho top hatch,
known as the conning tower l id, aro normally the only openings in tho
p r e s s u r e - h u l l w h e n t h e U - b o a t i s a t s e a ,
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A U - b o a t r u n s , w h i l e o n t h e s u r f a c e , o n h e r d i e s o l c n g i n e s j t h e
induction air being drawn down the conning tovrer hatches. When submerged
she runs on her e lectr ic motors, the storage bat ter ies for which occupy
a large space under the floor boards of her control room and l iv ing
space. Those batteries may weigh up to 150 tons. Compressed air for
flowing (i.e, emptying) tanks is stored in steel flasks outside the batt*
e ry tanks . A h igh-p ressure a i r -compressor recharges these flasks o r
"a i r -bo t t l es " and tops -up the H . P, a i r i n t he to rpedoes ,

I fydroplanes forward and div ing rudders af t contro l the U-boat»s
dopth v fh i ls t d iv ing. Two and somet imes threo per iscopes aro ins ta l led,
raised and lowered by power and revolved by hands. One periscope has
an angling top lens for aeroplane search and probably a power 6 magnifica
tion;- the other is a thin attack-periscope power ij". which is used in
the final stages of an attack as it shows only a small feather. The
m a i n d i f f e r e n c e b e t w e e n a U - b o a t a n d a B r i t i s h s u b m a r i n e , i n s i l h o u e t t e ,
is that the former always has a net cutter in the bows and does not have
periscope standards showing above the br idge. The Bri t ish submarine has
no net-cut ter and usual ly, but not a lways, has h igh per iscope standards
showing above the bridge. Several submarines now in service v/ i th our
fo rces , no tab ly the Du tch , have ne t -cu t te rs s im i la r to U-boa ts ,

D I V I N G

A submarine divos by flooding her bal last tanks-which, when
fil lod, g ive the boat the same weight as th9 v/ator ' 'sho displaces. When
i n " t r i m " i , e , , c o r r e c t l y b a l l a s t e d , i f t h e s u b m a r i n e i s s t o p p e d o n t h e
surface she v/ i l l Just float wi th her conning tower awash or Just s ink, .
By going ahead on her motors with her hydroplanes in the "dive" position
she can be taken under and kopt at tho required depth,

I

When an t ic ipa t ing a i r o r sur face a t tack a U-boat w i l l normal ly
b e p r o c e e d i n g w i t h c e r t a i n b a l l a s t t a n k s f u l l o r n e a r l y f u l l . S h e w i l l
then bo running, possibly, with her upper dock casing awash, only show- •
i ng he r conn ing tower and pe rhaps ho r ne t cu t t e r. When i n t h i s s ta to i r
she can probably submerge complotoly in about 25 seconds, Qnco under
water her rate of gaining depth is about 2 foot per second.

B a l l a s t t a n k s a r o fl o o d e d b y o p e n i n g v e n t v a l v e s o n t h e t o p o f
the tanks, these va lws a l low "cush ioned a i r " in tho tanks to escape
and water to take i ts place. Tanks arc emptied by blov/ing compressed
a i r in to the top o f the tanks - hav ing fi rs t c losed the von ts - and
forc ing the water out a t the bot tom.

It should be borne in mind that a U-boat dives on a straight
course . I f s igh ted on the su r face , the re fo re , and her course es t imated
accurately, a depth charge attack made straight dovm hor l ine of advance,
w o u l d e n s u r e t h a t t h o a i r c r a f t i s d i r e c t l y o v e r t h e U - b o a t , S h e w i l l ,
i f surprised into doing a crash dxvQ, be making good about 7 knots, A
submarine in a heavy sea will try and bring the sea on the beam when div
ing; on surfacing she wil l try to como up head to sea,

V I S I B I L I T Y B Y D A Y A N D N I G H T

By Day - in good visibi l i ty, a U-boat, even when on the surface can,
with tv7o except ions, rely on sight ing hor enemy before she herself is
seen, i f she is keeping a sharp lookout , T l ie two oxcopt ions aro;

(1) A diving enemy submarine*
(2) An aircraft proceeding up moon or coming out of the lov;- sun.

T h e r e a r e o c c a s i o n s v d i o n a n a i r c r a f t m a y s u r p r i s e a U - b o a t b y
taking advantage of low cloud, and rain squal ls, (note - Our ov/n sub
marines operating off Norvi/ay have reported sudden aerial attacks which they
have exper ienced v inder those condi t ions "A i rcra f t a t tacked out o f ra in
s q u a l l . D r o p p e d t w o b o m b s . S l i g h t d a m a g e t o l i g h t b u l b s , " P o s s i b l y i f
the pi lot had boon more ski l l fu l or had his machine carr ied a dopth
charge there would have been no report submitted from the submarine).



DUting the days of good visibility when there are clearly de
fined haii or rain sqUalls, cloud nt 1000 feet, patches of fog or coastal
haze with clear weather to seaward, a submarine has part icular reason
t o f e a r a e r i a l a t t a c k i

By Might - At night the visual detection of a submtirine by aircraft is
probably even more difficult than by surface craft vdiich may have tho
advantage of the U-boat*s silhoUotte against a clear horizon. Except
in very calm weather a submarine will not hoar an aircraft till she is
a t c l o s e d i s t a n c e .

An aircraft may bo fortunate in sighting a submarine if she
keeps a sharp look-out up moon; she may sight her bow wave or v/ake,
particularly v^hen the v/ator i's phosphorescent; cases have been recorded
when the light from inside the submarine shows upwards clearly through
tho conning tower hatch and shines on the wot oil skins of the personnel
on the bridge. The U-boat captain has,or should have, an instinctive
d r e a d o f i l l u m i n a n t s a r - d i t s r e a c t i o n t o t h e m i s a c r a s h d i v e . I t i s
suggested that a parachute flare should always bo dropped over a suspic
i o u s o b j e c t #

A I R C R A F T S I G H T I N G U - B Q / i T S

The following are the occasions upon which an aircraft may
meet a U-boat in order of probability: on passage, on patrol, while
charging her batteries, whilst attacking a ship or convoy, while mine
laying, when sheltering from weather or carrying out repairs in a bay on
tho enen^ or neutral coast, while re-fuoling or re-storing from a ship at
s e a .

On passage - A U-Boat proceeding to and from patrol normally koeps within
10 miles or so of certain routes while in the vicinity of our coasts. These
routes cannot bo included in this papor. ^''^lien in doubt as to her position
she will probably obtain fixes by D. F. bearings, but, in dull weather,
when no sights are possible, there is a chance of her closing well knov/n
nav igat iona l marks to make a landfa l l .

She w i l l bo runn ing on tho sur face v / i th fu l l o r near ly fu l l
buoyancy except in confined or wel l patrol led waters# Her speed may bo
as high as 18 knots but, for oconoiry's sake v/i l l probably be about 10 or
11 knots . In a fla t ca lm she may leave a s l igh t *v /a ter - lane ' and in
muggy weather she may show a faint trail of smoke especially if she has
j u s t s t a r t e d h e r d i o s o l e n g i n e s .

On patro l - Dur ing dayl ight , in waters v^here she is l ike ly to meet ant i -
s u b m a r i n e s u r f a c e v e s s e l s a n d a i r c r a f t , a U - B o a t w i l l n o r m a l l y k e e p a
d i v i n g p a t r o l . A s a s u b m a r i n e fi n d s g r e a t d i f fi c u l t y i n k e e p i n g a t
"periscope depth" in rough weather, she will then probably keep at a depth
of over 60 feet, maintaining wathh on her hydrophones, (MOTE: A submarine
trying to dive shallov; so as to see through her periscope in very rough
weather has to use high speed in order to keep control ; she mi^t then
part ial ly break surface or show a dist inguishable wake v/hich could be de
tected from the air, as i t would not be in same l ine as tho surrounding
f o a m - 1 i n e s .

When diving at periscope depth, tho top of hor conning tov/or
will be some 15-20 feet under water, her upper deck casing, '23 to 28
feet below tho surface; hor pressure hul l v/ i l l be about 2-^ feet deeper.
In the North Sea and the At lant ic tho chance from sight ing from the air
t he hu l l o f a d i v ing submar ine , i s ve ry s l i gh t , excep t poss ib l y i n ve ry
clear water when tho condit ion of l ight and tho colour of the sea bod are
ideal. On tho other hand a periscope night bo sighted in calm v/eathor at
3 miles and tho V-shaped wake and "feather", caused by its passage through
wate r, m i^ t bo s igh ted a t g rea te r d i s tance i f t he U-Boa t were go ing fas t .

In open waters where a/S forces are not likely to be encountered
a U-Boat may spend part of hor dayl ight patrol on the surface. The most
likely time is about 1200 (local time) when she may bo obtaining a lati
tude sight. Vi/hen it is safe to do so, a submarine commander prefers to
carry out a surface patrol as his height of oyo gives him a more distant
horizon, ho can oconomize battery power and his crew fittambenefit from air.



A U-Boat may also bo proceeding on the surface, although on
pa t ro l i n day l i gh t , v /hon she i s t r y ing to i n te rcep t sh ips the repor t o f
which she has just received by Vf/p.

Charging Butteries - A submarine normally charges batteries at night when
on patrol . While on passage, i t may be assimied that her batter ies are
always being charged up. As mentioned previously she must keep her batter
i es we l l cha rged to i nsu re he r sa fe ty and figh t i ng o ffie iency. An ocean
going U-Boat wi th a ful ly charged battery, i f running dead slov/ and using
air pur ifiers, could remain submerged for 48 hours and run a distance of
from 75 to 95 miles. At ful l speed the distance would be about 18 miles.

A submarine can save electr ic i ty and rest the crow by remaining
on the bottom if the sea bod is clear of rocks and depth is loss than 46
fathoms. She can also, in contain v/aters whoro layers of different density
occur, maintain a "static trim", io, remain stopped on a iaycr of water with
ou t s i nk i ng o r su r f ac ing .

A submarine charges her battery by moans of hor diosol engines.
As those engines require air the submarine when charging must be on the
sur face w i th hor conn ing tower l id open. She w i l l a lmost cer ta in ly bo
underway as speed helps her in a "crash dive". She can, however, charge
v/hen stopped by unclutching her propel lers. .

When a submarine's battery power is nearly exhausted, i t re
qu i res s i x hours to cha rge i t comp le te l y. I t f o l l ows tha t a U-Boa t wh ich
is fo rced to d ive w i th a lo iv ba t te ry w i l l con t inua l l y ondoavor to sur
face and charge up, unless she can sit on the bottom in shallov^ vrtxtor.
T/hen a submarine is put down early in the day, aircraft working v,'ith sur
face a/s vessels should have a good chance of success. In such a case the
subm&.rine will be very much on the alert and with her low buoyancy it is
u n l i k e l y t h a t t h e a i r c r a f t w o u l d b o o v e r h e r i n - t i m e t o s e c u r e a h i t w i t h
a contact bomb, a depth charge might well destroy her and, in any case, a
signal and smoke float should bring a/s vessels to the spot for an asdic
h u n t .

The state of the battery is the chief anxiety of a submarine
commander, par t icu lar ly dur ing the months of long dayl ight and in a lesser
degree dur ing fu l l moon per iods , in c lear, ca lm weather. A ser ies o f
crash divos for aircraft when attempting to charge depldted"liatterios,
Gspocially when a few adjacent depth chargos have been dropped, is bound
to affect the nerves of the captain and crevrj it is then that they are
likely to take the vn'ong action in an emergency,

U-Boat attacking a ship or convoy - In a daylight attack, if sho considers
iiersolf' fairly safe from air roconnaissanoo, a U-Boat will vory probably
surface some 7 to 10 miles approximately ahoad of a convoy in ordor to try
and gauge its exact moan course. If sho can judge tliis accuratoly she v/ill
cut across on the surface, with low buoyancy, and thus save hor battery •
povror. Should she fear tho presonce of our aircraft she will proceed to
the attacking position submerged, and at a considerable depth, shoviring no
track; she would however, come to periscope depth from time to time and
her periscope might thon be sighto.d This deep idive would probably bo
done at hi^ speed which would reduce her battery power considerably. On
reaching a point probably about 2000 yards from tho convoy's line of ad
vance sho will'vmsto timo* till she can see tho disposition of the escort
vessels. V/hen she has decided on her final l ine of at tack sho vdl l be
extremely careful not to raise her periscope for more than a few seconds
at a time v/hile shovdng it will bo running slov/ so as not to show a
feather". After firing, though sho will almost oortainly be invisible

f ro m th e a i r, yo t I t i s a t t h i s mo me n t o f a t t a ck t h a t a n a i r c ra f t i s o f
particular valuo owing to her bird's eye view of tho scone. There arc
four things which may help to indicate tho position of the U-Boat:

(a) Explosion of torpedo.
(b) Track of Torpedo,
(c) Foam on surface from discharge of torpedo.
(d) Disturbance causod by U-Boat's incroaso of speod

on diving doop.



Of these signs, (b), (c) and (d) can only bo seen for a moment and it is
therefore essential to take'an immediate bearing and to estimate the dis
tance so that the aircraft can fix the position and take action at once
by signal or smoke float and with depth charges if carried,

(a) It is, of course, vitally important to report which side of the
ship has been hit, as the attacking U-Boat will have fired from some position on that side of her. Slight indication of the direction may be gained
by the position of other ships which a re not hit. For instance if the ship
torpedoed is protected by the hulls of other ships from right ahead to 80
degrees on her port bow, it is probable that the torpedo track, if visablc,
would be between 80 degrees and 125 degrees on her port side#

(b) German torpedoes are either air driven or electric. The latter
do not as a rule show a track though a shallovf run may be visible, especial
ly in calm or phosphorescent vrator, A torpedo will bo actually frcm 100 to
300 feet ahead of the leading bibbles of a track according to its depth.
setting, A U-Boat on firing may be anywhere between 600 and 8000 yardsfrom the ship struck. Should a track be seen, the white circle of foam at
its start ing point would indicate the point of firing.

(c) A submarine which has fired a salvo of torpedoes becomes monon-
tarily light in the bows. In rough sea her bows may break surface and give
her position away but normally she can correct this tendency to rise by hy
droplanes, and increased speed. The U-Boat then takes an angle down and the
increased wash of her propollors which ore pointing slightly upvjards nay
b e c i o a r l y v i s i b l e t o a n a i r c r a f t o v e r h e a d ,

A U-Boat will not voluntarily cone to the surface after attackirig
an escorted convoy. She is very likely to surface and "gloat over" her
victim if the ship is not in convoy. It is therefore recommended that an
aircraft suddenly sighting a sinking ship should approach her when possible
f r o m t h e d a r k h o r i z o n o r d o v m s u n " a n d f r o m a c o n s i d e r a b l e d i s t a n c e .

When sheltering in-shore - A U-Boat which has developed serious defects from
weather or a/s action might proceed to a sheltered bay v/hero she would al
most certainly lie on the bottom unless presumably safe from our forces or
i n h e r o w n v / a t o r s .

Re-fuelling from a ship - No oases have yot occurred of U-Boats being de-
tectod in the act of re-fuelling or embarking provisions from their own
ships but there have been instances v/hen they have remained on the surface
for an hour or more when communicating with allied ships before sinking
them by gunfire. Such occurrences havo. become less frequent and only take
place in ocean v/aters. Any ship, however, which is stopped or steering an
erratic or unexpected courso should be watched for a time from -extreme
range and Inter "spoken".

When mine-laying - The 250-tonners are employed on m-ine laying duties more
frequently than the larger U-Boats though the latter can carry 18 to 20
mines, They are usually of the magnetic typo and are ejected from the ^tor-
podo tubes. Mines are almost always laid in slack water at high or lovr
tide. They can be laid vriiile the U-Boat is on the surface or diving, by
day or night. Thoy are usually laid in a depth of water of about 10 to
1 2 f a t h o m s .

Hino-laying U-Boats have, so far, boon most active off our East
and South ^oats and on the convoy routes whoro the depth of vrator is
s u i t a b l e .

A 700-ton,U-Boat is about 240 feet in length whi le her pressure
hu l l i s on ly 14 fee t in d iameter in the center o f the boat ; the conn ing
tov^er is about 10 feet by 4 feet at maximum length and broadth, A U-Boat
is therefore a very small target for a direct hit, especially when flooded
down or in;tho process of diving. The A/S depth'charge or a/s bomb is the
only real ly sat is factory weapon and an immediate s ignal to nearby surface
v e s s e l s i s t h e n e x t b e s t . a c t i o n .
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The lethal distance of a bonb or depth charge depends largely on
tho type of U-Boat attacked and the posit ion of the damage on the hull,
Tho distances given beloV\r are ^nerally accepted as the naximiim for a
"kill", whilst explosions at nearly- double these distances may bring -tdio
U - B o a t t o t h e s u r f a c e ;

450 lb. Depth charge - - - - 21 feet
250 lb. Depth charge - - - - 16 foot
2 5 0 l b , k / S b o m b - - - - - - 1 3 f o e t
100 lb , a /s bomb - - - - - - 8 foo t

Machine gun or cannon firo at the bridge personnel should only
be regarded as a supplement to the discharge of heavier weapons and for use
when all bombs are expended. The following damage would be caused by the
explosion of depth charges:

A "very near explosion would crush tho pressure hul l ; the boat Tirould fil l and
s i n k ,

A near explosion would cause leaks in theHiH* also in the glands and
connec t ions th rough the p ressure hu l l . I t f requen t l y j ams the hydrop lanes
in the r ise or d ive posi t ion, causing the submar ine to break sur face or
dive to a dangerous depth. Fuzes in the boat would blow and lamps would
b r e a k . I f o i l i s c a r r i e d i n e x t e r n a l t a n k s , t h i s m i g h t l e a k a n d s h m r o n
the sur faco, g iv ing ind ica t ion o f tho U-Boat*s course but no proof o f
d e s t r u c t i o n .

More distant explosions might cause a number of minor defects such as
cracked battery cel ls, broken l ights, damage to per iscopes and compass,
jammed rudder, e tc . The chief va lue however^ especia l ly i f she is near a
convoy, would bo the effect on the crew and the fact that the U-Boat would
be kept diving deep, using up her battery power.

Other than in very hazy weather, vrfien they alv/ays feel uncomfort
able on the surface, our own submarines by day most dis l ike an aircraft at
which cru isGs around in fa i r ly rough sea condi t ions at ICQ feet or less
because the cons tan t spray ser ious ly hand icaps the lookouts . B inocu lars
have frequently to be sent down below to be dried out. The next most dis
l i k e d i s a n a i r c r a f t a t o v e r 3 , 0 0 0 f t i n b r o k e n c l o u d o o n d i t i o n s . T h e y a l l
a g r e e t h a t a i r c r a f t p a i n t e d w h i t e o r j u s t o f f w h i t e a r e e x t r e m e l y d i f fi c u l t
to p ick up even in excel lent v is ib i l i ty. ^Vhen a submar ine is on passage
n o a i r c r a f t c a n b e h e a r d b e f o r e i t i s s e e n u n l e s s w e a t h e r i s t h i c k a n d s e a
i s fl a t c a l m .

By n j feht i f submar ine is id l ing about and charg ing bat ter ies an
a i r c r a f t c a n b o h e a r d u p t o 2 t o 3 m i l e s a w a y a n d b e f o r e i t i s s e e n e v e n
in moon l igh t cond i t i ons . I f submar ine i s on passage an a i r c ra f t a t say
1200 ft would not bo heard until it vra.s v/ithin -g- mile unless the sea was flat
calm. Our submarines do not d iv i at n ight when they hoar an aircraf t even
i f i t comes r igh t ove r and low down un less i t i s ac tua l l y s i f t ed in "
bright moonlight coming tcrwards them.

A s s u b m a r i n e c o n d i t i o n s a r e a l i k e f o r a l l n a t i o n a l i t i e s i t i s

probable that tho above holds good for German U-Boats,

U-Boats keep a very good lookout when on tho surface, generally
with three men backs together and each sweeping 120 degree arc. They us®
e x c e l l e n t b i n o c u l a r s . I t i s c e r t a i n t h a t o n e v o r y t w o o u t o f t h r e e
o c c a s i o n s t h e U - B o a t w i l l s i g h t a i r c r a f t a n d d i v e b e f o r e a i r c r a f t s i ^ t s
the U-Boat, "J^here is no reason to suppose that a U-Boat *s lookout is
w o r s o o n a s t e r n s e c t o r t h a n a n y o t h e r .

When on a patrol bi l let near our bases or coat a U-Boat wil l bo
doing a diving patrol at periscope depth by day surfacing only when she
thinks the sea and sky is clear or in thick weather. Vifhen on the surfaco
she will bo trimmed right down with the base of tho conning tower av/ash and
in th is t r im she can get under 25 sees. At n ight rather more buoyanco wi l l
be used, d/F's are probably the only way to locate a U-Boat on a patrol
b i l l e t .
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Aircraft aro most unlikely to over sight the periscope of an
already diving submarine even after the U-Boat has been recently to divei-
There have only been three or four authentic casew^ during the whole war
up to date,

U-Boats when on passage usually do 10 - 10.5 knots and are on
the surface day and night. If really badly hunted they may be ordered
to dive by day through the areas we have harried them in most. Passage
routes can be deduced from d/p plots and actual sightings noting their
times and the course of U-Boat so that in a short time the high pro
bability sighting areas can be plotted and appropriate a/S patrols laidon them. Acting against OBonvoys and shipping they usually work in con
centrations up to twelve boats. Any boat sighting convoy usually makes
a first sighting report called an E. bar report (owing to the distin
guishing letter "accentuated E" which prefaces the signal).

The first sighting report is rebroadcasted out to the concen
tration vAio all make for the position. As and when these boats sight or
locB.te the convoy they make E, bars until the U-Boat High Comri^nd Head
quarters have a gooii' idea of the position, course and speed of convoy.

Orders as to attack are sent out to the Pack now concentrated
a r o u n d c o n v o y.

Packs in the past have shadcjwed a convoy for some days before
attacking especially if the first contact is made inside what they
consider is our air range for medium range aircraft, although in one
case recently the attack followed quickly on the first sighting report,

U-Boats may shadow a.convoy from any favorable direction but
two instances occurred recently of U-Boats beginning to shadow from one
of the flaiiks of the convoy, then working round the stern to the other
flank of the convoy and finally taking up a position fino on the convoy's
bow. Shadowing is done at ranges of 20-30' from convoy during tho day
and from close range during dark hours relying on the very small sil
houette for avoiding action or discovery by surface escorts. When all is
set, the attack takes place at night, U-Boats going in on the surface at
high speed on their engines, '^hey rely on tho general confusion follovf-
ing the torpedoings to extricate themselves, still on surface, clear of
the flanks where they reload tubes, and may carry out a second attack
or may continue to shadow and renew on the next and subsequent nights.

These tactics were first used in June and July, 1940 and have
continued with refinements and improvements ever since.

Therefore U-Boats attacking convoys can be regarded as torpedo
boats with the addit ional advantages of being able to dive when in an
awkward fix, and of having a very small si lhouette which makes close im-
s e e n a p p r o a c h p o s s i b l e .

T h e i n i t i a l E , b a r s h o u l d u p t o 4 0 ' b e t a k e n a s a n a l a r m g o n g
and a l l ava i lab le a i rcra f t hur r ied out to sweep round convoy to break
the contact and harry the pack who v; i l l be c los ing in f rom al l quarters.

The period noon to dusk is of groat djnportartoe as it is then
the U-Boats are working up to a position ahead of the convoy so as to
take up the i r fina l pos i t i ons fo r an a t tack du r i ng the da rk hou rs .

Aircraft have performed those duties so well in Home Viators that
since those anti-U-Boat measures were generalized in April, 1941, only two
convoys have been attacked inside 400' (medium aircraft range).

U-Boats chatter incessantly on their ViJ/t« This makes an
efficient D/f' service of vital importance to. an A.O.C. A local submarine



tracking room should be formed who plot, and these together with any
information from Admiralty and other sightings or D/F. obtained from
neighbor ihg commands should resul t in U-Boat concentrat ions being fa i r ly
accu ra te l y known . Th i s enab les A .O .C . t o avo id was t i ng a i r c ra f t e f f o r t
on convoys or ships who are near no danger and to concentrate on threat
e n e d t a r g e t s . I n a d d i t i o n , i t e n a b l e s h i m t o c a r r y o u t t h e a l l - i m p o r t -
ant training of aircraft (so conserved) in practice attacks, D.C. dropp
ing, A.S.V# practice and homing exercises. Destruction or damage to a .
U-Boat is an exact science demanding direct hits or very near misses with
the small lethal ran^s of DCs and a/s bombs. This is impossible without
cons tan t p rac t i ce on rea l i s t i c ta rge ts fo l lowed by s tandp . rd ized ana lys is
and assessmen t .

N o c a s t i r o n f o r m o f a t t a c k f o r a i r c r a f t c a n b e l a i d d o w n b u t n o
pilot can go f&r wrong if he makes for a sighted U-Boat by the shortest
route so as to get h is re lease in before i t has d isappeared. Thereby he
ge ts a v i s ib le a im ing mark on the ta rge t he i s t r y ing to h i t . Once i t
has dived, al l he has got as an aiming mark is the swir l left behind on the
sur face caused by the conning tower and i t is a far more d i fficu l t task
to corroctly gauge the distance ahead and range of an unseen moving object.
I t i s the o ld prob lem of shoot ing rabb i ts when v ;a lk ing up a fie ld o f rou^
wi th pa tches o f long grass . I t i s very tempt ing when the rabb i t d isappears
in a patch to fi re a t the s t i l l wav ing grass heads and to fo rget tha t the
rabbit only has been there. Even when correct ly gauging how far ahead of
t h e s t i l l v r a v i n g g r a s s t h e r a b b i t i s , o n e s t i l l h a s t o m k o a f u r t h e r l a y
off for the speed at which he is running.

Mien calculat ing the d is tance ahead of U-Boat to drop the st ick,
a lways remember that there is a s tandard a l lowance for the t ime of fl ight
f rom 50 f t , a l t , o f 2 sacs, p lus the t ime the D.C. takes to reach i ts
depth before exploding vdiioh for a 25 ft, setting is 3 sees. This makes
5 sees, which is 65 f t . or 22 yards. So that , i f a por t ion o f a U-Boat
is visible the release must be pressed so as to drop the stick 22 yards
ahead of this visible portion (generally the conning tower).

If the U-Boat has disappeared, then an extra distance must be
added to this standard allowance depending on the length of time that the
U-Boat has disappeared before the release is pressed. If this time inter
val is say 20 sees, the extra distance ahead to be allowed would be 20 x
4.4 yards = 88 yards and the stick must be released so as to fall 88 plus 22
yds s 110 yards ahead of the apex of the swirl left by the dived U-Boat,
When making a beam attack always beware of releasing too soon even if
all calculations as to distance have been made correctly. 95^ of misses
have been misses astern or when on a beam attack misses short of track.

Other refinements in the approach wi l l come with pract ice such
as attacking down sun, up to a dawn or dusk horizon and up the moon path.

Efficient A.S.V. is of enormous assistance in locating and comple
tely surprising surfaced U-Boats by using cloud cover when it is dov/n to
2 or 3,000 ft, to patrol in, in hazy weather and of course at night using
delayed flares to attack by on dark nights and the moon path \'dien in good
moon conditions (See appendix entitled A.S.V. as an anti-submarine weapon),

Gorman U-^oats when detected on the surface by aircraft almost in
variably dive. The normal procedure of a rapid or "crash divo" is quite
simple and is described in the publication issued by D.A.S.W, on U-Boats,
The following is, however, not mentioned and is given for interest.

As well as flooding the usual main ballast tanks, a centrally
placed "crash dive tank" may be flooded thus giving the U-Boat a largo
amount of negative buoyancy to increase her speed descent. When reach
ing 60 ft. or so, this tank is put to "blow" and by the time the U-Boat
is at 100 ft, approx. it will be blown dry thus restoring the neutral trim
which is always present when main ballast is flooded. Very high pressure
air in comparatively large volume is necessary to blow a tank rapidly
out at this depth and as the usual way of determining whether a tank has
been completely blown dry is by listening for the roar of air going out
through the Kingston valve at the bottom of tank, a large volume of H.P.
a i r w i l l escape to t he su r face .



It will arrive from 100 ft down with considerable velocity and causo quite a
large though teii5)orary upheaval on the surface and at a distance of about 300
yards ahead of where she disappeared. If the aircraft has delivered what the
pilot considers a very good attack, he may think this upheaval is caused bysome explosion in the U-Boat and that he has made 'a kill. This has happened
in homo waters on more than one occa.sioh. In these cases at home subsequent
d/Fs of the U-Boat have disproved the kill.

After an attack which the pilot feels to be a good one there are
various indications on the surface which mean a lot and others which moan
v e r y l i t t l e .

Everyone knows that D.C.s themselves give off a dirty oily residue
a f t e r e x p l o s i o n .

Air bubbles seen immediately thereafter may only signify that the..
U-Boat is adjusting a temporary upset and is blowing or. perhaps venting out-,
board some internal tanks. Oil appearing on the surface immediately after
will probably only be th? result of D.C. blast through the -water acting on
the comparatively flimsy external fuel tanks like a blow on bellovj^s and
forcing oil out through the self compensating system. This system is a means
whereby sea water takes the place of oilfuol as it is usod by the engines and
so automatically compensates for the weight of oil usod when on the sxirface.

A very near D.C. n^y split one or more oilfuel tanks and in this
case very large quantities of oil will arrive on surface in gouts. This
certainly is evidence of a close miss and will give away .the position of the
U-Boat should there be another aircraft vr i th a magazine of D.C.s in tho
vicinity or if surface a/s forces can be directed quickly to the scone, but
in itself it is no evidence of any damage to the vital pressure hull.

A continual stream of small air bubbles is evidence of damage to the
ex te rna l connec t ions to bo t t les o f H .P. a i r v rfi ich a re o f ten car r ied in the
casing under the upper deck and abo\'e the pressure hull, again this is annoy
ing to the U-Boat but not ser ious.

U-Boat may break surface either momentarily or for a period of some •
minutes and may take up quite.large angles either stern up or bcw up but this '
iMiy only be due to temporary loss of trim or control and is no evidence of ser
ious damage.

Large bubbles causing a commotion on tho surface and lasting for a
considerable t ime is ev idence of t rouble and i f go ing on for ten minutes or
more may be evidence that serious internal flooding has taken place and main
ballast is being blown out dry to try and restore buoyancy. Accompanied
suddenly by masses of oil indicates that she may be desperate and is blowing
out her fuel tanks as well. If she does not re-appear soon on the surface it
may moan that she is going down "not under control" and if in ocean depths
she w i l l fina l l y co l l apse and be a to ta l l oss w i thou t any fu r the r ev idence
a p p e a r i n g o n t h e s u r f a c e .

If sea bottom is within 600 ft, of surface she may survive and make a
getaway in a crippled condition v^hon darkness falls, For this reason, when a
pilot has seen his D.C*s exploding close to and round a U-Boat Vfho is still
visible ho ought to signal to base that ho has made a first class attack so
that every poss ib le endeavor can be made to got ne ighbor ing a i rc ra f t , re l ie f
aircraft from base and/or surface a/s forces on the spot as quickly as poss
ible, If a U-Boat who is in the act of diving (even aftor 30 seconds dis
appearance) is mortally hurt by D.C's or bombs it is nearly certain that she
can regain the surface by blowing everything and going ful l speed on motors
with iiydroplanes at "Hard to Rise" for long enough to get the crew out of ths
c o n n i n g t o w e r a n d o v e r t h e s i d e ^



The following article by Hanson "VV. Baldwin, vdiich appeared in The
New York Times on fferch 7, is reproduced for your information,

THE V/AR ON U-BOATS

Extens ion o f Naz is ' E ffor t to U. S. Waters Is , Paradox ica l ly, Proof o f Our
S e a R u l e ,

The continued though reduced successes of the Germans in their sub
marine attacks on our At lant ic coastal shipping last week wore a dangerous
drain upon.the shipping pool of the United Nations, the inadequate size of
which is already the principal restrictive factor in our war effort,

Neveitiheless, the German operations at sea represent the tactics
of attrition and commerce raiding --- tactics always employed by an inferior
sea power against a superior sea power. The very success of the German
efforts is a recognition of our continued sea superiority, and the fact that
the submarine war has now been extended to our coasts and its scope broaden
ed to inc lude vast new areas o f ocean is a tac i t ind icat ion that the ant i
submarine and anti-aircraft measures of Britain and the United 'States liave
been increasingly effective in the waters of the eastern and central Atlantic
and the approaches to the Br i t i sh Is les ,

It is quite possible, too, that our counter-submarine measures on
this s ide of the At lant ic have been more successful than we real ize, though
not until the toll of sinkings of coastwise shipping has been materially re
d u c e d w i l l t h e s e m e a s u r e s a p p r o a c h s u c c e s s .

V e r i fi c a t i o n i s D i f fi c u l t

But the very mture of submarine wi\rfare makes it difficult, and
often impossible, to know whether or not a submarine raider has been simk.
Frequently the Navy Department reports of on^gements between our surface
ships and enemy submarines have been misleading and ovoroptimistic.

One recent account of an engagement between a new destroyer and a
submerged submarine spoke of an oil slick on the surface as if it were con
clusive proof that the submarine had been destroyed. Yet one of the oldest
tricks of submarine warfare practiced by the Germans in this war and in the
First Vfor ld War, is the release of oi l f rom a submerged submarine to t r ick
the attacking surface craft into the belief that the attack was successful.

Even i f the o i l shou ld leak f rom ruptured seams, . that is not
proof of destruction. Even sailors' clothing, bits.of wreckage, and waste
a r e n o t c e r t a i n e v i d e n c e o f s u c c e s s , G e r m a n s u b m a r i n e s h a v e b e e n k n o w t o
eject such material from torpedo tubes. Too often this floating evidence
has fooled the unwary or inexperienced surface-ship comnmndcr into the be
l i e f t h a t h i s o p p o n e n t w a s d e s t r o y e d .

If the engagement occurs in deep water a surer guide to probable
destruct ion is the absence of sound in the surface ship^s supersonic de
tect ion devices. Submarines can never maintain an exact "balance" vdien
submerged; their engines must always bo kept running, even if at very low
speeds, to give the vessel steerage way and to enable its bow and stern
p lanes t o "b i t e " i n t o t he wa te r, '

W o u l d R i s e o r G o D o w n

Without stoomge way a submarine would r ise to the surface or
s i nk t o t he bo t t om. The fo rmer m igh t l oad t o .he r des t ruc t i on ; t he l a t t e r
would certainly do so if the water were much moi-o than 300 to 400 feet deept
for even the cy l indr ica l "pressure hu l ls " o f submar ines cannot v / ' i ths tand
the crushing effects of much greater depths.

In shoal water — in depths of 200 to 300 feet (the water pressure
is 88,4 pounds to th© square inch at 200 feet) --- a submarine may safely
l ie on the bottom with engines stopped and may thereby elude detection.
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The supersonic detection devices with wliich both surface craft and sub-
marines are fitted pick up the sound of moving propellers but do not locate
"sunken" ob jec ts .

These detection devices are not by any means infallible; their
efficiency and the distances over which they are effective are a direct^
product of variable conditions, such as the state of the sea, the. position
of the dotector on the ship's hull, the numbor of other surface vessels
near by and, above all, the experience of the operator, The experienced per
sonnel of our Navy has had to bo heavily diluted by green men, who hnvo had
to be trained during actual operations. But as time goes on our skill in
tracking down submarines will increase.

Other factors that affect submarine and counter-subms.rine opera
tions are; conditions of visibility, the greater speed and superior man
euverability of the surface craft as opposed to the submerged submarine, the
fact that a submarine under water cannot back without danger of breaking
the surface, the elements of surprise and relative invisibility which are ths
submar ines ' g rea tes t asse t .

One of the major enonios of the submarine is the plane. In bad
or indifferent weather planes, if they can operate, arc handicapped in
visibility and are not a groat menace to the submarine; but usually in
operations near an enemy coast, or in narrow waters, submarinos must keep
a close watch on the skies and bo prepared to "crash-dive *, whenever a piano
is seen, ^ut planes are of little use at night, and that is one of the
reasons ivhy many of the submarine attacks of this war, particularly recent
raids made against our coastal shipping, have been at dusk, at dawn, or at
n i g h t .

In the past, news of the sinking of enemy submarines has boon a
carefully guarded secret. The Navy, following the British example, has
held that to reveal such sinkings would: (1.) relievo the tension of un
certainty about the fate of their comrades that, it was said, tended to
undermine the morale of men in the enemy submarine service; and (2) enable
the oneray to reorganize his operations, sending new submarines to the area
i n w h i c h o t h e r s h a d b e e n d e s t r o y e d .

Lately there has beon some evidence of more matured judgement
in the Navy Department and a realization that those points of view are
scarcely tenable ones and that not only is the public entitled to know
more abou t t he an t i - subme- . r i ne success - - - o r l ack o f i t o f ou r Navy,
but that such news, widely published, night be a positive v/ar weapon.
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HEADQUARTERS, 1ST AIR SUPPCRT COlM/iKD
Mitchel Fie ld, New York

D ~ 3

January 30, 1942

I havo been asked to make a fevf comnents to assist Amy flying officers in
their work in connection with patrol missions overseas, and particularly, in
connection with the identification of vra.r, merchant ships and submarines which
they may encounter. Before going Dnto this subject, I v/ould like to take this
occasion to comment briefly on the extreme sccrocy which is attached to the mov
ment of ships. In the porformanco of your duties you will learn of the movemen
of ships J you will also see ships enroute; you may also hear of ships that have
been sighted enroute. Regardless of how you obtain this information, the fact
remains that moventents of these ships is a vital secret which should not bp di
vulged, discussed or even retained in your own mind after the uimiediatc useful
ness of the information to you has passed. Also, the destruction of enemy vess
els and of our own vessels is information v/hich should be released only through
the proper channels and should not be discussed by anyone except the proper aitl
or i t ies. Bear in mind that i t makes no d i f ferencis how you acqui re the in forma
tion -- by official channels, by seeing the occurrence, or hearing of it by
rumor -- do not pass it on»

In the accomplishment of an observation or reconnaissance mission, one of
the most essential things is an acciu'ato report of what you see and where you
soe it. V/hat you soe is a matter of how accurately the mind retains what the
eye observes. The camera and the photo is the most accurate method, but the
development of a photograph is usually a matter of hours, and maybe further a
matter of hours in the transportation of the photograph to the proper authori
ties. The making of a sketch is a matter of minutes, and the information con-,
tained in the sketch may be transmitted to the proper authorities in a very few
minutes, I mean by this, to stress the importance of -- whenever possible —
requiring all occupants of the piano which sight a ship to sketch the ship they
have soon. After I have discussed the mimeographed shoots with which j'^ou have
been furnished, I hope the task of making the sketch will not appear so arduous

Attached to those notes ;aro the mimeographed sheets on which the distinct
ive features of war and merchant ships are indicated. The entire subject of
ship recognition may be approached through the' method of silhouettes of America
and foreign ships, which are furnished by the various intelligence branches of
the army and the navy. This approach is subject to error, as the silhouettes
of ships are often changed in navy yard overhauls. This approach is never up
t o d a t e b e c a u s e n o s i l h o u e t t e b o o k o v e r h a s t h e l a s t e s t o f n e w c o n s t r u c t i o n #
This approach is complicated because even to the most experienced observer, it
is difficult to recognizo and distinguish the many types of our own destroyers,
cru isers and submar ines, much less to recognize and dist inguish those of foro ig
navies, IIowoTrar, the subject need not be approached from such a complicated
v i e w. A f t e r a l l t h e o b s e r v e r w h o h a s i d e n t i fi e d a s h i p a c c o r d i n g t o i t s t y p e ,
that is, whether it is a destroyer, a cruiser, a submarine, a battle-ship, and
aircraft carrier, or any of a number of navy auxiliary vessels, or a merchant
vessel, has done well and it is seldom necessary to specifically name the ship#
Given the name of a specific ship, it is but slightly more difficult to pick ou
the ship if the proper foundation for this method of identification has been la

This brings us to the second method of identification, vfhich is embodied i
the mimeographed sheets attached to these remarks. As you will see, in looking
over these sheets, I have at tempted to subdiv ide any ship into the s ix or sever
natura l subd iv is ions in to wh ich a sh ip may be d iv ided. Those fea tures are :
the bow, the stern, the type of deck, the masts, the stacks, the length to bear
ratio and the turret arrangonents. On the mimeographed sheets I havo indicated
al l o f the more common t^rpes in which these d i f ferent features appear. In
making your observation of the ship, you should attempt to mentally apjpraise
and then immediately sketch the ship, inasl'ar as these large distinctive foatur
a r e c o n c e r n e d . To d o t h i s , fi r s t d r a w a l i n e t o i n d i c a t e a b r o k e n , fl u s . h , o r
curved dock. At the forward end of this line, indicate the tjq^e of bow cftnd at
the after end, the type of stern/ then, in the approximate position in wh.ioh
they appear on the ship indicate by a simple sketch, the type of foremast and
mainmast. Then, in its proper position, indicate the type of stacks, Nex*t,
p l a c e i n t h e i r p r o p e r p o s i t i o n , t h e c e n t e r l i n e t u r r e t s — b y c e n t e r l i n e
turrets 1 mean those on the center l ine vdiich runs from the bow of the ship "to
the s tern as opposed to those smal ler tur re ts v /h ich are located off o f th is J i i "
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and do not properly appear in silhouette. After this, fill in other large
features such, as bridge structures, searchlight towers, hangar spaces or cata*-
pults. Finally, after the proper position is attained to rooogniza the length-
to-beam ratio, indicate on your sketch the approximate ratio of the length of
the ship to the beam. This last feature is very important, because the dostroyt
■which in profile may be very similar to the cruiser and the cruiser profile
which, in turn, may bo very similar to the battleship profile, would cause
confusion between the types if it were not for the very dissimilar length-to-
b e a m r a t i o s w h i c h . e x i s t i n t h e v a r i o u s t y p e s .

On the second sheet of the mimeographed pages is a self-explanatory table
indicating the t onnage range, the maximum speed range, the main battery strengt-
combinations, the number and type of stacks and masts, the type of deck and the
type, or types, of bows and stems which may appear in the "various t;'p0s of war
ships, Also, on the second page, I have indicated the distinctive features of
submarines. The submarines of almost all countries, except Germany, have in
general a conning tower which appears to be long and low — that is, it has a
greater length than height. Peculiar to the German submarine is a conning towo.-
which appears to have a greater height than length. Normally, tho gun -- if
a submarine has only one gun -- is located forv/ard of "Uio conning tower but, in
the latest American submarines, of which wo are now building a great number and
in this type of submarine only, tho gun is located aft of the conning tower.
At the present time, tho fact that a sx&marine had its gun aft of the conning
•bower would be a very sure indication that it was' an Ameri'oah submarine of
comparatively rocerit Construction. Later, I willl discuss submarines at some

At the bottom of the second page I ha"ve indicated the ■vanous types of vent
ilators which are' usually seen on merclmnt ships and also cranes and catapults
■which may bo filled in as additional features on your sketch of either merchant
or vmrships, Cfei the third page of the mimeographed sheets I ha-vc handled
merchant ships, and na-ml auxiliaries in the same general my that v/arships
■were handled on the first page. You will also find there a table where morchan''i
ships are gonorally classified not only as regards thoir merchant "ship use but
also as regards their use as a na'val auxiliary, At tho bottom of that page is
a sample obsermtion report to be studied in conjunction with the sanple
sketches on the last page. The sketches shown are copies of sketches mde by
men of an operating squadron and show how informative a rough sketch made by
someone v/ith no artistic ability, can be, if systeirfetically prepared. These
sketches show nearly all the features that would be necessary for an experiencec
officer, with access to tho proper silhouettes, to rapidly identify the ship
v^hich the observing plane had seen and sketched,

V/ith regard to submarines, as it is this type of vessel which is most apt
to be operating in our coastal waters, I want to take some time to discuss theii
features and characteristics. At the start, it must be remembered that the sub
marine is the most difficult vessel to distinguish as to nationality. In addi
tion to -tiieir inherent similarity, you must remember that they will normally be
seen while in tho act of diving and but tho briefest time is a^vailablo to st"udy
what little of them may still be exposed, Tho speed of a submarine on tho sur
face ranges from 10 knots in the older and smaller boats, to 22 knots in "the nev.
est typos. The speed may be reduced by 3 to 5 knots when a submarine is on the
surface and charging its battery. Of course you know that a submarine on tho
surface proceeds by Deiscl Engine povwr, while submerged, it derives its power
from an electric storage battery. The speed and radixis of a submarine, sub
merged, is very limited, A submarine can make a maximum speed of 9 knot,s for
a maximum period of about two hours and thus co"ver 18 miles, at which time its
battery would be exhausted and it would have to either surface or else sot^tlo
on the bottom, if the bottom wore at some con-voniont depth not o-ver 400 feo^tf.
At reduced speeds, say such as tvfo knots, a submarine could romain submerged
from 24 to 36 hours and at a speed .of one knot to on©--and-a-haIf knots, it
could remain submerged for from 36 to 48 hours, A subrnarino that cannot lay
on the bottom must" mintain some speed, as a submarine depends on its di-ving
p lanes for the cont ro l o f i ts depth and a t t i tude in tho water, in much the
same way that a b l imp depends on i ts hor izonta l p lanes to contro l i ts a l t i tude
and att i tude in the air. ' .A submarine's primary method of attack is by tho
torpedo which may be launched on tho surface, while submerged at periscope
depth, or while at deep submorgenoe below periscope depth. Normally, a sub



marine submerges before daybreak, makes any daytime attacks while suoraerged,
and surfaces after nightfall. At night, a submarine makes its attack from on
the surface, relying on its small silhouette to give it security from detection
v/hile it attacks the larger surface ships wjioso silhouette is readily visible
from the submarine on even tho darkest nights. A submarine is equipped with
devices v^hich make possible the detection of airplanes in its vicinity before
the plane s actually see the submarine. The submarine can go from the surface
condition to the completely submerged condition in approximately 50 seconds;
having done this, no trace of the submarine remains except a diving slick cre
ated by the sudden submergence of tho submarine, and the bubbles from the ballas
tanks boiling to the surface as tho submarine vents the air out of its tanks in
order to dive. This diving slick is a pear-shaped area of disturbed viratcr which
may be clearly recognized except in the roughest of seas. Usually, tho plane
will see the conning tower of the submarine disappearing in tho forward narrow
end of the pear-shaped slick. After the submarine has dived, it normally does
not expos© its periscope until it has trimmed down and reduced its speed from
the six-knot diving speed to the approximate 1"|' knot periscope observation
speed. The periscope, Virhen exposed, protrudes approximately 18 inches above the
surface of the water, and, the periscope for v/hich you will be looking is only
about an inch in diameter and is moving through tho water at the dead-slow speed
of ij- knots. The slight white cap and wake created by this very slov; moving and
very small object will not been seen except by the greatest of luck on even tho
smoothest water surface. Al l th is adds up to the fact that -once a submarine
has dived and disappeared beneath the surface of the water it is^^^for all
practical purposes, lost from the sight of the airplane. This-• serves to empha
size the importance of immediate direct attack, with all appropriate offensive "
weapons, by the plane, which must be initiated the instant that the submarine
is detected in the act of diving. There simply is not time to circle off and
then hope to come in on a deliberate bombing approach on the submarine. By tho
time you have circled off and wish to start your bombing approach, the spot
w h e r e t h e s u b m a r i n e w a s w i l l l o o k n o d i f f e r e n t f r o m a l l o f t h e r e s t o f t h e m i l e s
of ocean. Thus you see that the submarine, unless at tacked immediate ly, is
practically immune to aircraft attack. On the other side of tho picture, how-'
ever, i t should be borne in mind that the subme.r ine has, for a l l pract ica l
purposes, no defense against the a i rp lane at tack which is del ivered before the
submarine is submerged. T^e anti-aircraft guns would only be used by the sub
marine when i t could not dive, and i f they are used by the subnarine, they are
very ineffect ive and hardly worthy of the name of a defense. So much for sub-
mar ine s •

I v / o u l d l i k e t o m a k e a f e w r e m a r k s o n t h e m e r c h a n t fl e e t s o f t h e a x i s a n d
a l l ied powers. The Br i t ish, Amer ican and assoc iated countr ies have merchant
fleets which, in general, were designed to make money in t ime of peace. As a
resul t , much of the i r tonnage is s t i l l in o ld delapidated steamers v /hoso maxi
mum speed is probably not over 8 knots. Typical of those ships are the st ra ight
ung race fu l l i nes , t he sp ind l y s tack , t he s t ra igh t bow and the co im te r s te rn . A
study o f the merchant fleets o f the ax is nat ions ind ica tes the ex tent to wh ich
their government subsid ized merchant mar ines designed for war usage. Their
ships are general ly more strdamlined and often have such water streamlining
innovat ions as the spoon bow and stern. Many of the i r sh ips. , bu i l t for the
best part since about 1930, have speeds up to 18 knots. The new American and
Bri t ish merchant marine now being constructed v/ i l l be undoubtedly a great
improvement over tho old merchant ship which is now carrying the great burden
of the convoy shipping. The axis merchant mar ine is readi ly adaptable to use
as seaplane tender, submarine tenders or commerce raiders. Clever camouflage
may easi ly make a fast , modern ship look l ike a typical s low, innocent t ramp
stoamer. .A merchant sh ip , by i tse l f , o f f the sea- lanes on a susp ic ious course,
should immediately be noted, photographed, sketched and reported. Remember
that enemy merchant ships have an adequate supply of Brit ish and American flags
t o s h o w w h e n e v e r t h e y t h i n k i t c o n v e n i e n t .

To summarize .my remarks, I want to nefition again 3 or 4 specific points#
Fi rs t o f a l l , rememlDer that a submar ine to bo at tacked effect ive ly f rom the a i r
must be at t r.cked wi th a l l avai lab le offens ive weapons immediate ly on s ight ing.
If you have expended your offensive weapons, remain the area, and be sure to
take in to account the dr i f t wh ich you wi l l exper ience but tha t the submar ine w i l
n o t . A c c u r a t e l y r e p o r t t h e n a v i g a t i o n a l p o s i t i o n o f t h e s u b m a r i n e a n d , i f
p o s s i b l e , r e m a i n o n s t a t i o n u n t i l r e l i e v e d .

- 3 -



IVi th regards to tho recogni t ion of naval and merchant vessels, t ry to
t h i n k o f t h e s u b j e c t a s n e i t h e r m y s t e r i o u s n o r v e r y d i f fi c u l t * A t t e m p t t o
b r e a k d o w n e a c h c o m p l i c a t e d s h i p i n t o i t s R e l a t i v e l y s i m p l e c o m p o n e n t s .
Take photographs of all ships of which photographs are authorized. Sketch
all ships seen and require each member of the combat cro7^ to do likewise.
Compare the sketches and the photographs and encourage competition among
the orewmembers as to who can get tlie best and most informative sketch.

Above all, remember that any information derived as to the movements
of j^va l or merchant vessels , is h igh ly secret and, no mat ter how leg i t
imately or how much by chance you come upon the information, it is just
as damaging v/hen passed along to anyone except the proper designated
au tho r i t i e s . Bu i l d up su f fic i en t r es i s t ance t o ove rcome , t ho t emp ta t i on
to just , "breath a word of i t "» i f you kno;v of a successfu l ant i -suhmar ino
or other act ion against the enemy.

* « ♦ ♦ «

E. C. STEPHAIJ,
L t . Comnmnder,
U.S. Navy.



DISTINCTIVE FEATURES OF YiTARSHIPS
BOWS

Navy Jack a t bow on l y when a t ancho r on Nava l Sh ips

S t r a i g h t ÎClipper ^̂ Cruiser ̂ IP Concave

C o u n t e r
l^ag at stern :only

B a t t l e s h i p

S T E R N S

S p o o n B o a '

1
,v/hen at anchor on NavaiL^hips.

/ . C r u i s e r / s t r a i g h t /

i B r o k e n £. A _

D E C K S

F l u s h C u r v e d

3
Cage

S o l i d
t o w e r

M A S T S

^ Tripod

✓ *

S t i c k
4 .

G o a l P o s t

S T A C K S

3 L o r
Sp ind l y

z :
Squat. X^\JoiJ o i n e d I s l a n d P e a r - s h a p e

6/1 - BA-TTLESIilP

• 1 0 0 »

6 0 0 »

A L L S T A C K S M Y 3 E R A K E D
ie SLATED AFT

NORIIAL LENGTH/ BEAM RATIOS

8/1 - CARRIER

8 0 0 *

lO/l - CRUISER
6 0

6 0 0

12/1 - DESTROYER
12 - 14/1 - SUH'iARINE

3 6 0

6 0 0 '

3 5 0 *

2 a n d 2 _Flag
C Z l

TURRET ARRANGEMENTS

3 L - H - L a n d 2 F l a g

6 0 "

L d lfi u k

5 Stepped up and 1

U.S. NAVY PERFORI i lANCE TABLE AND CHARACTERISTICS
TONNAGE SPto MAIN BATTERY STACKS MASTS DECKS BOW STERN

t u r r 3 s
B AT T L E S H I P . 2 5 , 0 0 0 2 1

3 5 , 0 0 0 3 0
t o e

2 c a g e fl u s h c o n - s t r a i g h t
o r t r i p o d o r c a v e
o r 1 t o w e r b r o k e n



i

U . S . M V y . P E R F O R fi l A N C E T A B L E A N D C H A R A C T E R I S T I C S

TO I I N A G E SPEED MIN-BAT. TUR,. S TA C K S I-TASTS D E C K BOT S T E R N

B A T T L E - ■■ 2 5 , 0 0 0 2 1 3 - 6 1 o r 2 2 cage. fl u s h o r c o n c a v G s t r a i g h t
S H I P .35,000 ■ 3 0 t r i p o d b r o k e n . c l i p p e r b a t t l e s h i p

t o r 1 t o w e r o r c r u i s e r o r c r u i s e r

A I R C R A F T 2 0 0 0 0 2 5 0 - 4 d i s a p p e a r - t r i p o d fl u s h c l i p p e r c r u i s e r o r
C A R R I E R 3 5 0 0 0 3 5 i n g o r i s - a n d fl y i n g o r s p o o n

l a n d s t i c k d e c k c r u i s e r

6 0 0 0 3 0 3 t r i p o d c u r v e d c l i p p e r
C R U I S E R S t o t o t o 2 o r 4 a n d b r o k e n o r o r a l l t y p e s

1 2 0 0 0 4 0 5 s t i c k fl u s h c r u i s e r

1000 . 3p_ 2 t r i p o d fl u s h c r u i s e r
D E S T R O ™ t o t o t o 1 o r 4 o r o r c r u i s e r b a t t l e s h i p

2 0 0 0 4 5 4 s t i c k b r o k e n o r b o x

6 0 0 2 2 M a x . S u r - 1 o r s t r a i g h t
S U m A R I N E t o f a c e 2 guns n o n e n o n e fl u s h c r u i s e r s u b

3 0 0 0 9 submerged b u l l n o s e

D I S T I N C T I V E S U B M A R I N E F E A T U R E S

S t r a i g h t b o w
Long low conning tower

£
B u l l n o G ' e b o w

Ta l l t h i n c o n n i n g t o w e r
Cru ise r gun a f t i n
modern bov/ U,S.
subs only.

GER!.!AN SUaiARINE HAS TALL THIN CONNING TO^VER— ALL OTHERS HinVE LONG LOT
C O N N I N G T O W E R -

M O D E R N S U B M A R I N E S T E R N

¥

O L D S U H i / O T I ^ s t e r n

D i v i n g t i m e - 4 0 - 8 0 s e c o n d s
C r u i s i n g r a d i u s - 2 0 0 0 - 1 0 0 0 0 m i l e s
Ant i -a i rcra f t protect ion - negl ig ib le
Size of periscope- exposed - 1' - ]S*x l-|diameter

C R A N E T Y P E S

C AT i C P U LT T Y P E S



BOWS

. S t r a i g h t C r u i s e r . S p o o n
\

C o u n t e r

S T E m

c r u i s e r

Z
s ^ o o n

Z z straî t
Ful l Sup L iner - ^„ aWBHSTRUCIORESP a r t i a l S u p S m a l l S ^ F r e i g h t e r T a n k e r

Cargo Liner ânĉ a is^^d

S t a c k

F a s t l i n e r s t y l e
^ / T ? s q u a t

Goal post
M A S T S

^ ̂TTil£̂booms ■^1 ^ • J^v^ [ / ^w i t h flooms

Old spindly STACKS
—r style Modern pear

S t y l e
Motor ship- smoke in puffs

PRINCIPAL TYPES OF MERCHANT SHIP AND NAVAL AUXILIARIES AND PERF0RI.1ANCE WITH
C H A R A C T E R I S T I C S

T O N N A G E S P E E D

L I N E R O R
N A V A L
T R A N S P O R T

C a r g o - l i n e r
o r N A V A L

T E N D E R

F R E I G H T E R
O R N A V A L
C A R G O V E S
S E L

1 0 0 0 0
t o

7 0 0 0 0

5 0 0 0
t o

1 5 0 0 0

2 0 0 0
t o

1 0 0 0 0

1 5
t o

3 0

1 0
t o

2 0

6
t o
1 2

S U P E R

S T R U C T U R E

F u l l

P a r t i a l

B R I D G E I . W . S T S B O W

F r o n t C r u i s e r

S u p e r - s t i c k o r s p o o n
s t r u c t . g o a l p o s t

F r o n t s t i c k s t r a i g h t
super - o r goa l c ru iser o r
s t r u c t , p o s t s s p o o n

s t i c k

p a r t i a l o r M i d s h i p s g o a l s t r a i g h t
b r i d g e e r . p o s t o r o r

b o c a n c s p o o n -

S T E R I J S

C r u i s e r o r

Spoon

C o u n t e r
c r u i s e r o r

s p o o n .

c o u n t e r
o r

s p o o n

TA N K E R O R
NAVAL TAN
K E R

2 0 0 0
t o

1 2 0 0 0

8
t o
1 6

b r i d g e o r.
is landjaf t Midships st ick al l typos Al l types

"SKETCH ALL SHIPS SEEN"'

T I 5 f fi L O C A T I O N

1. COURSE
2 . SPEED
3 . S T E R N -
4 . D E C K
5. MASTS
6 . S TA C K S
7. LENGTî /BEAI\! RATIO
8. TURRET i iRRANGEUENT
9- SUPERSTRUCTURE

1 0 , E S T I i l AT E D T Y P E
1 1 , B O T
12, MISCELLANEOUS

SAMPLE OBSERVATION REPORT

S H I P " A "

1 8 0 °
2 5 K t s

C r u i s e r
F l u s h

2 s t i c k
2 t a l l t h i n

8/1
2 F w d . 1 a f t . M a s t

L a r g e e r e c t i o n f o r e a n d
a f t s m a l l b e t w e e n s t a c k s
Cruiser - Quincey type

C r u i s e r

Catapult and plane boom fpr-
w a r d o f a f t e r m a s t s '

S H I P " B "

2 7 0 °
1 2 K t s

Spoon
2 is land & br idge erect ion

2 s t i c k
1 squat

7/1
bridge stack arrange-M-B-M-S
smal l formrd- large af t

T a n k e r

Spoon
Bridge supported by framework
o n l y. C a t w a l k f r o m f o r e t o
a f t .



SAMPLE SKETCI^ES FOR USE mTH SAMPLE OBSERVATION REPORT

S K E T C H

SHIP "A"

• / / / \

B r i d g e
11'̂

y / w / i

Search l igh t tower

Airplanfj boom

Catapu lb

F lag

r i

NAVAL SIHP AUYAYS FLIES FLAG FROM MAIN MAST AS S HCiVN IF IT USES FLAT' ' A T A L L

S K E T C H

SHIP "B"
n

Q u a r t e r s

I5ERCHANT SHIP USUALLY FLIES FLAG FROM STERN AS SH0^.7N IF IT USES FIAG AT ALL


