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Introduction

There are a number of accurate accounts of the sinking of the Bismarck such as
‘The Final Action’ by John ROBERTS!, based almost entirely on British sources.
Since this article was published in 1983, some valuable new material has appeared
from survivors and the wreck has been surveyed by Dr BALLARD. This new
material has been published in a technical article in the USA,? which is not readily
available in the UK. This present article gives a largely factual account of known
inflicted damage on the Bismarck during her final voyage, together with a brief
commentary on that damage.

Action with the ‘Hood’ and ‘Prince of Wales’
There were three hits by 14 inch shells fired by the Prince of Wales:

First.
Hit the captain’s motor launch and caused trivial damage abaft the funnel.

Second.

Hit the sea just short of the port side and penetrated the hull below the belt
in the region of the bridge, finally exploding against the 45 mm torpedo
bulkhead. Splinters penetrated into the cable passage and damaged the
bulkhead between the port boiler room and forward, port turbo generator
room. The generator room flooded quickly; the boiler room more slowly
as tears in the welded bulkhead were partially stopped with hammocks, but
eventually it had to be abandoned with the loss of the two boilers and a
reduction of top speed to 28 knots.
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Third

Passed through the 60mm splinter protection on the port bow and went out
the other side without exploding. It flooded two compartments, one of
which contained the manifolds for the forward fuel tanks and meant that
1,000 tons of fuel was unusable. The hole was above the waterline but
flooded from the bow wave causing a 9° list to port and a 2 metre trim by
the bow. Some void spaces near the steering gear were flooded to reduce
trim? and the holes, 850 mm in diameter, were partially covered with sail
cloth.

Victorious

Nine SWORDFISH—the first squadron with airborne radar (ASV Mk IIN)—from
Victorious attacked at dusk scoring one hit with an 18 inch torpedo (warhead 388
Ibs), using duplex pistols. The torpedo exploded on or close to the 320 mm main
belt amidships on the starboard side, just forward of the funnel; this damage is
confirmed by one of Dr BALLARD’s images. There was a considerable shock effect
which killed one man and injured six more and the hammock patches in the port
boiler room were dislodged leading to the final flooding of that space. The violent
manoeuvring tore the cloth patches over the shell holes forward.

‘Ark Royal’

Fifteen SWORDFISH attacked at sunset on 26 May 1941 in high wind (Force 9),
heavy cloud and waves 7-12 metres high. They scored two hits, one abaft the after
superstructure which caused slow flooding, mainly through split welded seams.
The other hit, which was to seal the fate of the Bismarck, hit abaft the steering
gear. One survivor was sent to investigate the stern compartments aft of the
steering gear complex and reported that he found extreme damage to structure and
the smoke generator was completely wrecked. There was severe whipping, felt
throughout the ship, exacerbated by the inertia of the heavy 150 mm armour box
round the steering gear and by its rigidity in comparison with the fairly light stern
structure on which it was carried, which was a deck lower than the main hull. This
severe flexing started splits in the side plating and in bulkheads. The two decks in
the stern were wrecked by the blast from the explosion, further weakening the
structure.

The rudders were jammed at 12° to port and access to the steering gear
compartment was impossible due to the damage and from blast from the after 15
inch turrets firing on British destroyers during the night. Attempts were made to
steer a straight course by varying the speed of the three shafts but these proved
unsuccessful.

The torpedo attack by destroyers during the night scored no hits but a star shell
did land on Bismarck’s forecastle and burnt for some time. The flames from this
shell were probably the origin of Maori’s claim to have scored a torpedo hit.
Evidence of this star shell damage is shown in some of Dr BALLARD’s images.

The final action

The weather conditions were poor with sea state at least 5, possibly as high as
74. Bismarck, unable to steer was yawing considerably, making accurate gunnery
difficult. It seems that the extreme cut up needed to accommodate the centre
propeller made Bismarck directionally unstable, needing constant use of the rudder
to hold course. She had been designed with a very high metacentric height,
probably 4 metres at the time of her last action, which would lead to high roll
accelerations. It must be remembered that with the line of fire near the fore and
aft axis (the British ships were on Bismarck’s port bow), rolling will affect training
as well as elevation, particularly with the guns at high elevation. (The so-called
cross level correction). At the start of this action she had a slight port list. In the
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light of these problems, Bismarck’s initial shooting was quite good, straddling
Rodney with her third salvo at 0853 at about 22,000 metres.

By then, Rodney had already scored her first hits, with the second salvo at 0848,
but two minutes later a false range was obtained and she did not regain the target
until salvo 18 at 0859 (19,000 metres) which scored two hits. One shell of this
salvo hit on the forecastle, causing a fire, and it may have been this shot which put
turret Anton out of action. King George V was a little slower, scoring her first hit
at 0853.

The wreck

The unmanned examination of the wreck was incomplete for a number of
reasons; the hull was buried in silt roughly up to the level of her normal waterline
and the camera sled was hard to control because of the motions of the mother ship.
The motions of the sled shook up the silt further reducing visibility. Examination
of the complete set of videos suggest that there were some 300—400 hits out of
2,871 shells fired at her. A very large number hit the forward superstructure which
was completely wrecked, later hits merely re-distributing the debris. Survivors
suggest that most of the damage was caused by Rodney but there is little direct
evidence to support this. In the later stages, Dorsetshire scored a large number of
hits with 8 inch shells on the superstructure.

Some specific areas of damage which can be identified are outlined below and
shown on the drawing by Thomas WEBB (FIG. 1), showing Bismarck as she might
have appeared just before sinking:

(a) The bow anchor and casting are missing, together with the spare anchor
and jackstaff, leaving a jagged hole.

(b) All three anchors and cables are missing with a hole in the deck just
forward of the starboard anchor capstan. The hole is 2—-3 metres long and
500 mm wide and shows evidence of a fire. It seems likely that this was
Rodney’s hit of 0859, seen from Norfolk. (Though a later time has also
been suggested).

(c) A shell, probably a 14 inch, hit near the top of B barbette and tore away
a piece of 340 mm armour some 700 mm along the circumference. At
the aft, port quadrant of the barbette the upper deck plating has been torn
away from the barbette and survivors say that the rear plate of the turret
was blown away by the explosion and the turret itself slightly displaced.

Note:

The turrets fell away from the wreck during the sinking and have
not been surveyed because they are completely buried on the side
of the seamount upon which the Bismarck rests. Evidence was found
of only one turret and only the turret operating machinery was
visible, indicating that the turrets are buried upside down.

(d) An oblique video shows that the after port side of the main conning tower
was hit repeatedly but it is not clear how many of these hits penetrated
the 350 mm plate. There are 25 hits visible and a survivor described the
tower as looking like Gruyere cheese just before she sank. The armoured
door on the port side has been blown away and there is a large hole where
several shells, probably from King George V, hit together at about 1014.

(e) The forward superstructure was hit by a very large number of shells from
5.25 upwards. Plating and stiffeners are torn away, the forward boiler
intakes were destroyed and the funnel wrecked. The deckhouse below
the bridge tower was destroyed and it broke away at 02 deck levels. It is
very probable that many AP shells passed through this light structure
without exploding. The Admiral’s bridge was, surprisingly, very little
damaged. (Survivor’s testimony). The funnel was riddled and fell away
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FiG.1—‘BISMARCK' OUTBOARD PROFILE A.E OVERHEAD VIEW (AT TIME OF HER SINKING)

WITH THE HELP OF THE AUTHORS, THOMAS WEBB DEPICTS PORT-SIDE AND OVERHEAD VIEWS OF THE ‘BISMARCK’ AS SHE MIGHT HAVE LOOKED AS HMS ‘DORSETSHIRE’ APPROACHED TO FIRE HER FINAL TORPEDOES
DAMAGE TO THE SUPERSTRUCTURE IS THE RESULT OF SOME 300400 SHELLS STRIKING THE SHIP.
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during sinking. The deck plating on the lower bridge deck has two large
holes on the port side and there is a large hole below the port bridge wing.
Survivors believe that these were due to two hits by 14 inch shells in the
last minutes.

(f) The 105 mm mounts on the port side forward are badly damaged an
unrecognizable. :

(g) The forward 150 mm turret on the port side is wrecked with part of the
roof blown off, apparently by a fire in the turret. A survivor reports that
the magazine was flooded and there is also evidence of a fire outside this
turret, mentioned in British reports. The barrels of the after starboard 150
mm appear damaged but the other 150 mm guns seem intact.

(h) The forward AA control positions are totally destroyed by an explosion
of the ready use 105 mm ammunition. (Survivor’s testimony).

(/) Little of the main belt is visible but several shells seem to have penetrated
in the region of P1 150 mm turret. It is possible that splinters from these
hits led to the ammunition explosion in P1 mount.

() The forward hangars are completed destroyed and there are several holes
in the after hangar. The main mast was severed at the hangar roof.

(k) There was a large hole in the vicinity of the catapult on the port side.
Almost certainly, this was caused by the last torpedo hit from Dorsetshire
as Bismarck was actually sinking and listing heavily. Dorsetshire reports
that her final torpedo was fired on the port side of Bismarck at 1034, set
for 16ft and is sure it hit®, It is probable that Dorsetshire had earlier scored
two torpedo hits on the starboard side but, as Bismarck was listing some
15° to port, these would have hit below the turn of bilge and the holes
are not visible. Many survivors noted quantities of oil fuel in the water
on the starboard side which, in all probability, came from tanks breached
by these hits.

(/) Many of the 105 mm and 37 mm mounts have lost at least one barrel and
two of the 105 mm mounts are virtually obliterated.

(m) There is evidence of a 14 inch shell hit on the face of Caesar turret while
it was trained towards the port bow. There is a concentration of splinter
holes in the deck (01) in the vicinity and survivors from this turret say
that the shock of this hit disabled both elevating and training machinery.

(n) The barbette of turret Dora has three hits, probably from Rodney, two of
which penetrated. These hits started a fire in the magazine and also ripped
a large hole in the upper deck.

(o) There are only a few shell or splinter holes visible in the upper deck but
there may be more in portions covered in sediment. The teak deck is
generally in good condition except for extensive fire damage around
turret Anton, the aft port quadrant of Bruno and the forward port quadrant
of Dora.

(p) There was a hit by King George V which penetrated the upper belt (145
mm KC) and burst 20-30ft later in the canteen killing 100 men including
the executive officer, COMMANDER Has OELS.

Commentary
The authors are often asked:
“Did the British sink the Bismarck or did the Germans scuttle her?”

Our answer has always been:
“Yes.”
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The order to scuttle her was given at 0930 and took some time to implement,
but she was already disabled between 0920 and 0930 and damage inflicted would
have caused her slow sinking which was accelerated by scuttling measures. As
already mentioned, Dorsetshire’s three torpedo hits did not contribute to her
sinking. One must wonder if Ark Royal’s torpedo bombers could have sunk her
with less trouble since Bismarck’s torpedo protection was not fully effective, even
against 18 inch torpedoes.

Tests on armour plates removed from Tirpizz after the war showed that German
armour was almost as good as British and both were equivalent to US plate some
25% thicker. 16 and 14 inch shells at the close range late in the action would
penetrate any thickness of armour in Bismarck and the state of the conning tower
and 15 inch barbettes show this was so. Her belt was vulnerable to 14 inch shells
at under 14,000 metres and to 16 inch at longer range. There seem to have been
two penetrations of the deck protection by 16 inch shells. These probably hit the
50 mm upper deck when the ship was rolling and the impact would turn the shell
so that it would then have hit the main armour deck more nearly at right angles.
One of these exploded in the port engine room and one in the starboard boiler
room, both at about 0920-0930 when Rodney was at about 8000 metres. At the
close range of this battle, the traditional scheme of a sloping deck edge (110 mm)
behind the belt (320 mm) worked surprisingly well and there is no evidence that
any shell penetrated both. British fuses seem to have performed very well (e.g.
Prince of Wales’ second hit), detonating about 10 metres from first impact with
heavy scantlings. It is remarkable that all the hits on Prince of Wales failed to
detonate; Hood was very unfortunate.

The ship as she lies on the bottom is without her stern which seems to have
fallen off during the sinking. This was due to damage from Ark Royal’s torpedo
hit, already discussed, but there are a number of contributory factors. Similar
damage was caused to Prinz Eugen by a torpedo hit on 23 February 1942 and,
earlier, to Lutzow. A break in deck level will always increase stresses locally and,
if such a feature is essential, local structure must be considerably reinforced,
usually by deep longitudinal bulkheads. In the German ships, extensive use was
made of arc welding which was still in the early stages of development. The steel
used was not really suitable, welding techniques imperfect and the ships were built
in haste. There is clear evidence of the contribution of welding problems in an
image of a plate from near the break which shows a straight fracture following the
heat affected zone of a weld. Surviving major German ships had reinforcement
fitted at breaks in deck level. After the war the destroyer Nonsuch (ex German
Z38) was used for explosion trials and broke at the break of forecastle due to poor
design and workmanship. }

The reliability of the new eye witness account match well with pictures of the
wreck which they had not seen before giving their stories. In particular, the account
of Mr Josef STATZ, who was a scaman in the damage control headquarters has
been most valuable. One may still wonder about the distinction which they draw
between 14in and 16in hits.

In earlier battleship actions, such as Tsushima and Jutland, a rough guide was
that it took about 20 hits to disable a battleship if the magazine did not explode.
At first sight, Bismarck with some 3—400 hits seems at variance with this rule.
However, her main armament was out of action after about 20 minutes firing and
it may well be that she was effectively disabled by about 20 hits. As the earlier
article put it, later hits on the superstructure merely re-arranged the debris. The
fact that the British ships fired on her from both sides tended to prevent a list
developing and delayed her sinking.

JI.Nav.Eng., 36(1), 1995
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Notes:
1. ROBERTS, John. ‘The Final Action’. Warship 28, October 1983, London.

2. GARZKE, William H & DULIN, Robert O. ‘ The Bismarck Encounter’. Marine Technology, SNAME,
Jersey City, October 1993 (Vol 30, No 4).

3. British practise, then and now, is not to counterflood to reduce trim as large quantities of water are
needed which would sink the ship deep in the water.

4. There is only a loose relationship between wind speed and wave height but for open sea and for a wind
blowing steadily for some time, the following figures are reasonable approximations:

Sea state Wave height (metres) Wind speed (Knots)
5 2.5-4 22-27
6 4-6 2847
7 69 48-55

5. This damage is clearly shown on the dust jacket of:
BALLARD, Robert, D, “The Discovery of the Bismarck’ Hodder & Stoughton, L.ondon, 1990.

6. See also the contemporary account by the Dorsetshire replacement campaign—‘ Action Stations’. They
were trying to raise £2,750,000 to replace her after her loss in 1942,
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