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Part | - Introduction

Several years ago, Revell released a"/§@ale kit of the early Type VIIC U-boat. The
kit (number RV5015, namewolf Pack has become familiar to a large number of
submarine modeling enthusiasts throughout the wadte aesthetic appeal of the VIIC
and size of the kit enticed many armour and aitaraddelers away from their usual
subjects and into the world of marine modeling. Buéhe large scale and a market full
of suitable aftermarket sets, it has also becopepalar subject for many skilled super-
detailers.

A little later, in 2006, Revell delighted us onagam by releasing another 1172
U-boat kit (RV5045), this time for the Type VIIC/4More recently Revell released a
1/144" scale early VIIC kit, which is essentially a haifed version of its bigger
brother. With such decent kits available to us,ne& have the opportunity to make
very accurate reproductions of the VIIC and VIIChtats.

However, despite having decent kits to work withaasase, the opportunity for
building very accurate VIIC models is still denimdmany modellers. This is partly due
to a limited understanding of the wide array of mfiodtions that were made to the
Type VIIC U-boat fleet. Without this essential kriedge, skilled super-detailers can
opt for certain features that weren’'t present agirtchosen boat. Only with enough
knowledge can their talents be fully utilised.

Whenever we study U-boats, we must always bear imd nthat they were
constantly modified. These improvements were madean attempt to meet the
changing technological and operational requiremearitdhe Battle of the Atlantic.
Newer more sophisticated equipment was fitted thinout the war. Older equipment
was phased out, as were other features that wemeatketo be superfluous to current
requirements.

As a result of these modifications, the VIICs andC¥41s that managed to
survive until the cessation of hostilities in 194&d so many different external features
to the first VIIC launched in June 1940. These rhodlions also mean that an
individual boat could look different at various g¢s. For example, the tower of U 333
in April 1944 was venyifferent to the tower of this boat when it wasrahbed in June
1941.

Modellers often ask whether the U-boat they haveseh to model had net
cutters, breakwaters or a wind deflector. And if athen did their boat have these
features? And when were they removed? They are aftelear about what time period
the Revell kits are suitable for, and what altenagiare needed to depict a mid-war boat.

No book will answer these pertinent questions. Bweéh a dozen books at their
disposal, each replete with period photos, the thedeiill struggle to identify how
their chosen boat was modified and what featura® \weesent at a given time. With
this in mind, | have written this article to addseme of modifications that VIIC and
VIIC/41 modellers should be aware of. The modiimas made to the Type VIIA and
VIIB are included to show the developments of tHetkWat preceded the launching of
the first VIIC. | have made no attempt to delveniattechnical analysis; my points are
intentionally limited in scope to those of speciinterest to the U-boat modeller. As



such this overview iSOT intended in any way to be a comprehensive paperlidg
every change made throughout the fleet.

Our knowledge of U-boats has been enhanced byusanmernet forums. One of
the aims of the AMP forum is allow like-minded suimme model-makers the
opportunity to freely share information. | hopestsummary exploration of the subject
can act as a starting point for further discuss&pmther modellers on forums. If skilled
model makers and researchers continue to shararcesovia forums, our combined
knowledge will inevitably lead to a better undenstiag of this fascinating subject.



Part Il - Type VIl U-Boat Variants

A total of 706 Type VII U-boats were built by Gemyabefore and during WWII, the
majority of which were of the C variant. The nundbe@f each variant built are as
follows —

VIIA 10

VIIB 24

VIIC 662 (574 standard VIICs and 88 VIIC/41s)
VIID 6

VIIF 4

The original variant of the Type VII (U 27 to U )36 nowadays usually referred
to as the VIIA. These boats were simply known at When they were built. After
other variants were introduced, these original \Hiézame referred to as VIIAs. It is
now acceptable to use both designations — VII dAW to refer to U-boats of this
batch. The latter is arguably preferable, sincefdnaer could easily be misinterpreted
as being a VIl of another variant.

One of the drawbacks of the VIIA was inadequatel &terage. This was
addressed in the VIIB by increasing the length @eds-section of the saddle tanks, and
lengthening the hull by two metres. Although thdA/had only one rudder and an
external rear torpedo tube, the subsequent varahtsed two rudders and an internal
rear torpedo tube.

The change from B to C variant was necessitatethbyfuture availability of
active sound equipment known as $werat As the B variant lacked the space for the
S-Geréats electronics, a new variant would be necessang designers took the VIIB
design and added a full frame section of 60cm lengto the centre of the control
room. In addition, the conning tower was lengthebgd30cm and widened by 6cm.
Other less visible upgrades were also made toregsta the boat. With these changes
to the VIIB design, the venerable VIIC was born.

Later a sub-variant of the VIIC, the VIIC/41, wasoduced. The 18.5mm thick
pressure hull of the VIIC was increased to 21mntlenVIIC/41, thus increasing the
normal depth rating from 150 to 180 metres.

The VIIC/42 was never produced. This planned vaneas to have extra power,
heavier displacement and a higher top speed. Aedhipressure hull would have
increased the normal depth rating to 300 metres. MhC/43 was to have been even
more capable, but it too was never produced.

The D variant was a minelayer. It had an additidndl length of 9.8 metres,
which was added just aft of the control room. Theddiant is easily recognisable by
the increased length and the mineshatft just behedower.

The E variant was a design project intended tbadgpe of diesel engine. The
abandonment of the diesel's development causeddhiant to be cancelled.

The final variant, the VIIF, was a torpedo re-dypp-boat. The 10.5 metre
section that was added aft of the control roonwvadld 24 extra torpedoes to be carried.



U-numbers

The VIIC U-numbers were not always allocated inodmiogical order. This practice
continued to occur when the VIIC/41s were beingqitdned. As a result, the U-number
of a VIIC/41 was not necessarily higher than a VIERamples include —

- the famous VIIC U 552 was launched well in advaoicine VIIC/41 U 292.

- the VIIC/41 U 292 was launched before the VIIC 042

- U 825 was launched after U 1191. Both were builth@Schichaushipyard in
Danzig.

The mixing up of the U-numbers may have been irgdrtd confuse the enemy
about how many boats were coming down the slipwys this also serves to confuse
us all these years later. The Kriegsmarine reddbukl have shown more consideration
for how their U-number system would impact upon eladakers in the ZiCentury.

The lists below show all of the VlIs that were builaunched, and then
commissioned into the Kriegsmarine. All of thepstairds were located in Germany.

Type VIIA batches (10)

A G WeserBremen (6) 27-32
GermaniawerftKiel (4) 33-36

Type VIIB batches (24)

GermaniawerftKiel (15) 45-51, 52-53, 54-55, 99-102
Flender-Werft Lubeck (5) 83-87
Vegesacker WerfiVegesack (4) 73-76

Type VIIC batches (574)

Danziger WerftDanzig (32) 401-404, 405-408, 409-412, 413-416, 417-420,
421-424, 425-428, 429-430, 1161-1162
(NB. 429-430 & 1161-1162 were in the same
batch)

F SchichayDanzig (62) 431-434, 435-438, 439-442, 443-444, 445-448
449-450 & 731-734, 735-740, 741-746, 747-750
825- 826, 1191-1198, 1199-1204, 1205-1210
(NB. 449-450 & 731-734 were in the same batch)

Nordsee-WerkeEmden (26) 331-334, 335-336, 337-338, 339-340, 341-344,
345-348, 349-350, 1101-1102, 1103-1106
(NB. 349-350 & 1101-1102 were in the same
batch)

Flensburger Schiffbau 351-354, 355-358, 359-360, 361-362, 363-366,



GesellschaftFlensburg (20) 367-370

Blohm & VossHamburg (144)

H C Stllcken SohiHamburg (24)
HowaltswerkeHamburg (33)
Deutsche Werkeiel (30)

GermaniawerftKiel (58)

HowaltswerkenKiel (32)

Flender-Werit Libeck (23)

Neptun-WerftRostock (8)
Stettiner OrderwerkeStettin (2)
Stettiner Vulcan Werké&tettin (1)

551-558, 559-562, 563-574, 575-586, 587-598,
599-610, 611-634, 635-646, 647-650, 951-958,
959-982, 983-994

(NB. 647-650 & 951-958 were in the same batch)
701-706, 707-708, 709-710, 711-714, 715-718,
719-722, 905 & 907

651-662, 663-668, 669-674, 675-680, 681-683
(684-686 not finished)

451-454, 455-458, 465-468, 469-474, 475-480,
481-486

69-70, 71-72, 93-98, 201-204, 205-212, 221-226,
227-232, 235-240, 241-246, 247-250, 1051-1058
(NB. 69-70 & 93-98 were in the same batch)
371-374, 375-382, 383-386, 387-390, 391-394,
395-398, 399-400, 1131-1132

(NB. 399-400 & 1131-1132 were in the same
batch)

88-92, 301-302, 303-304, 305-308, 309-312,
313-316, 903-904

921-924, 925-928

821-822

901 (902 suffered bomb damage and cancelled —
not commissioned)

Vegesacker Werft (Bremen Vulcan),7-82, 132-136, 251-255, 256-261, 262-267,

Vegesack (52)
Kaiserliche Marinewerft
Wilhelmshaven (27)

Type VIIC/41 batches (88)

Danziger WerftDanzig (10)
F SchichayDanzig (2)
Nordsee-WerkeEmden (4)
Flensburger Schiffbau
GesellschaftFlensburg (8)
Blohm & VossHamburg (29)
GermaniawerftKiel (3)
Flender-Werft Lubeck (12)
Neptun-WerftRostock (2)

268-273, 274-279, 280-291

751-762, 763-768, 771-776, 777-779

1163-1166, 1167-1170, 1171-1172
827-828

1107-1110

1301-1304, 1305-1308

995-1006, 1007-1010 & 1013-1018, 1019-1025
1063-1065

317-322, 323-328

929-930

Vegesacker Werft (Bremen Vulcan}92-297, 298-300

Vegesack (18)

1271-1273, 1274-1279
(NB. 298-300 & 1271-1273 were in the same
batch)



Type VIID batches (6)

GermaniawerftKiel (6) 213-218

Type VIIF batches (4)
GermaniawerftKiel (4) 1059-1062
Additional boats not finished

The above lists show all of the VlIs that were cassmoned into the Kriegsmarine.
However, there were a number of boats which weréaglig built before they were
cancelled. There confusion over these boats casecaiscrepancies in the total
numbers of VIIs built. The lists below show thetgdly built VIICs and VIIC/41s that
weren’'t commissioned into the navy —

Boats that had keels laid down and were launched —
VIICs 902, 906 (2 boats)
VIIC/41ls 1026-1030, 1173-1176 (9 boats)

Boats that had keels laid down but weot launched —

VIICs 684-686, 780-781, 823-824 (7 boats)

VIIC/41ls 329-330, 687-689, 723-724, 931-932, 1011-101211012, 1133-1136,
1177-1179, 1280-1282 (17 boats)

Other boats were ordered but cancelled beforedbés kvere laid down.



Part Ill - Type VIIA & VIIB Modifications

Pre-war features

The VIIAs and early VIIBs had the following pre-wiaatures —

The U-number painted in large white numerals appmately 1 metre tall on
both sides of the conning tower.

a small oval plate (on each side) inscribed witlarid the U-number (eg. U 35)
just under the small drainage holes near to the bow

a bronze eagle plague on the front face of the towe

the red horseshoe-shaped lifebelts on each sideeotonning tower had the
flotilla and U-number (eg. “U-Flottille Wegener” drfU 48”) marked in white
letters. In some cases the lifebelt may have besked with only the U-number.
two red and white emergency rescue buoys. One ogasdd just forward of the
20mm gun mount and the other was on the forwar@,dast aft of the capstan.
These red and white buoys had three white stripghwburved in a circular
pattern around the outside. Black text appeared upese strips; the topmost
strip read “Unterseeboot” followed by the U-number.

Above: The starboard side of the U 47 at the sihthe U-boat's career on the™7
December 1939. The pre-war features on the toweths identification number, red
lifebelt and bronze eagle at the front of the towiédre vertical board behind the rungs
was in place only on this date, the day of the c@asioning ceremony, so that the
pristine paintwork would not be smudged by the tpsailors’ dirty boots. There is no
spray deflector halfway up the front of the tower.



Attack periscope baseThe early attack periscope base was wider and simpler
shape than the later bases.

original attack persicope base original railings

intake holes

Above: Early features on two photos of the VIIB W.She shape of the early VII
railings and the early attack periscope base caeér. Note the vertical ridge along the
rear of the base. There were two circular holes tieafoot of the base, plus two semi-

circular holes at deck level. The railing bars ntbar foot of the attack periscope base
were to allow another lifebelt to be housed.

The VIIAs and the early VIIBs U 45, U 46, U 47, 18,4J) 49, U 51, U 52 and U
53 had the early base. The VIIBs U 83 - U87, U 99 102, and all VIICs, had the later
base. The VIIBs U 50, U 54 and U 55 may have htmeethe early or later base.




Above: A comparison can be made between the toaengs and ventilation holes on
either side of U 47’s tower in this photo, takerWdthelmshaven on the f7October
1939. The railing seat is longer on the starboatd. sThe railings do not overhang as
much as the VIIC railings. At this stage the 20masviocated on the aft deck rather
than the tower. In the foreground can be seen @nan2 mount, minus the 20mm itself,
which was stored below.

Net cutter— All the earliest VIIBs were launched with thet oatter. At some pre-war
stages, some VIIAs did not have the net cutter. &@mple, U 35 did have the net
cutter at some stages before the war, while itissimg in other pre-war shots.

Breakwaters One feature missing from the very earliest VINBas the breakwaters.
These were fitted in 1939 to help protect the coperating the 88mm deck gun from
waves. The breakwaters were a standard featuréeoi/ilBs and VIICs when the

earliest VIICs were launched. Note that the brea&rgadid not feature on any VIIAs.

Spray deflector The earliest VIIAs and VIIBs did not have the spoefector on the
tower. A small deflector (which only partially erteed around the tower) was fitted to
the VIIBs in 1939 prior to the war.

- "-._ : -4'_._};_1;___‘,. e
i

Above: The VIIA U 28, with Spanish Civil War stripeThe line of flooding holes
along the hull casing show this to be a VIIA. Thiex@o spray deflector halfway up the
front of the tower. Some early VIIAs had a lattioesh grill beneath the forward deck
railings; this feature was discontinued at somgesta



Above: U 47’s tower in October 1939, with the sniadérim spray deflector.

Removal of pre-war featuresIn late August 1939, many U-boats left to take up
positions at sea in readiness for the commenceafdrustilities. Knowing that the war
was to start, the Germans made the following chebgéore the boats left on patrol —

- large U-numbers painted over.

- oval bow plates removed.

- bronze eagle plague removed.

- identification markings on the lifebelts and lifelys painted over.

- two red and white emergency rescue buoys movedardgck hatches.

Early war VIIA and VIIB modifications

Spray deflector extensicnin late 1939, the small interim spray deflectoNdiBs was
extended around the tower.




Above: The extended spray deflector now reachéldeaear of the tower bulwark.

Re-siting of 20mm The VIIAs and the early VIIBs had their 20mm Flakngmounted
on the aft deck. This was not an ideal site agdtwer created a dead zone, it took time
to get the gun into action, and it took time foe trew to get inside the U-boat in an
emergency. For these reasons, it was decided te thevFlak gun to the aft end of the
conning tower. The re-siting of the 20mm took plager the cold winter of 1939/40.

To accommodate the 20mm, the rear of the connimger® had to be greatly
modified. The railings curved around in a circutdrape to follow the much wider
circular-shaped tower floor. These significant afem made the tower look quite
different than before.

Above: U 47’s newly-modified tower on the"28ebruary 1940.



Since the rear of the tower was much larger thefiorb, the rearmost vertical
railing stanchion was located farther aft thanatl lbeen earlier. It was so much farther
aft that the trailing edge of the new VIIB toweteped in the opposite direction than
before. A comparison between the old and new tosendoe seen later in this article.

The anti-slip bars around the old 20mm mount lecatn the aft deck were
removed at this time.

Exhaust outlet At some stage, perhaps the spring of 1940, botketexhaust outlets
were modified from being round in shape to bein@lan shape. The changes in
exhaust outlet are covered in more detail laténimarticle.

Above: The change from round to large oval exhautet.

Anti-vibration wires- The top of the attack periscope on VIIAs and e#ill8s had no
wires around the top. At some stage in 1940, ahtiation wires were added to the top
of periscopes to help reduce the wake left by sedhperiscope. All the VIICs would
have this feature.

Above: On the left can be seen an early attackspape, with no wires. The photo on
the right shows anti-vibration wires winding arouardattack periscope.

Tower top edge- On the VIIAs and early VIIBs, the top of the towan the outside
face curved outwards at the top. At some stagea# decided to increase this curve
slightly. On the images below, the vertical sideglte early VIIB extend higher up than
on the VIIC (the blue arrow shows where the towegdn to curve). This difference was
quite slight, and isn’t that noticeable unless stuglies photos closely.




Above: A comparison between the top edge on ay ¥&fB and a VIIC.

The VIIAs and the early VIIBs U 45, U 46, U 47, 8,4J) 49, U 51, U 52 and U
53 had the early tower top. The VIIBs U 50, U 545% U 83 — U 87, U 99 — U 102,
and all VIICs, had the later top.

Air supply

On VIIAs and VIIBs, the main trunk providing air tbe diesels was routed forward
under the rear deckcasing, and then up insideetlieand of the tower (under the deck
platform). Ventilation holes to let air into thetake trunk were located on the sides of
the tower walls, primarily on the starboard sides #ese were susceptible to
interruption in high seas, this flawed design aftean inadequate supply of air to the
diesels. Several modifications were made to theA¥Iand VIIBs to improve the air
supply.

NB. As all VIICs had trunks build up the insidetbe tower bulwark (at the rear of the
bulwark), none of the VIICs suffered from this ple.

Air supply 1 (grill) = The addition of the 20mm to the towesulted in some of the
ventilation holes on the starboard side being l@dc&ver. To compensate for the loss
of these ventilation holes, a grill with verticadrls was added to the starboard side. All
the earliest VIIBs - including U 47, U 48 and U 9Bad this grill on the starboard side
of the tower.

A few of the ventilation holes on the port side &a&iso blocked over by the
addition of the 20mm. However, as these were fewaumber, the fitting of a similar
grill to the port side was not deemed necessary.




Above: The grill with vertical bars can be seerolaethe 20mm. A similar grill wasot
added on the port side.

Air supply 2 (trunking)}- The supply of air to the diesels remained paoar attempt
to resolve the issue, large air trunks were intoeduin the summer of 1940. Two large
L-shaped external trunks were built up both sidethe tower; these started under the
20mm platform and extended up the outside of tetdulwark. The order to fit these
trunks was placed on the"29uly 1940.

Above: The L-shaped air trunks on the VIIA U 30ftjleand the VIIB U 47 (right). The
trunks on U 30 were squarer in shape and smaléar tine more rounded trunks on the
VIIB. Note also the grill was on the side of the4@ trunk, as opposed to the top of the
trunks on U 30.

There were some differences in design betweenithuaks. Some were squarer
In shape than others. Some boats such as U 30 d@d Wad the grill on the top of the
trunks (horizontal surface) while other boats sastJ 48 and U 52 had the grill on the
sides of the trunks (near the top, on the vertmaface). There were often slight
differences between the grill designs. For examghle,grill on U 47 and U 48 was a
mesh while U 73 had a series of vertical bars.



Grip bars and rungs were added on top of air truokallow the crewmen to
climb up the sides of the tower. On some boatsat dadder was added from the
bottom of the trunk to the deck below. On otherghsas U 52 no ladder was added.

Above: The tower of U 47 in late 1940, with airriking on both sides. Note the grip,
rung and ladder, which helped crewmen climb up ftbendeck to the tower.

Air supply 3 (teardrop fairingy The L-shaped trunks were not the ultimate ansawer
the air supply problem. Their bulk and position mtethat crewmen had to clamber
over them when climbing from the deck to the towarthe spring of 1941 existing
VIIBs (and possibly some VIIAs) had their L-shapgdnks removed. A teardrop
shaped fairing was then mounted onto the rear efattack periscope base. U 48
operated with this new intake on the boat's lagrafional patrol. All the other VIIBs
which survived until this time period were fittedtvthis new feature.




Above: The teardrop shaped fairing behind the latferiscope base on the VIIB U 86.
The grill is at the top of the fairing.

VIIA and VIIB deck railings

On the early VIIAs and VIIBs, the forward deck nags had only one horizontal bar.
There were no wires between the forward deck gsliand aft deck railings - they were
entirely separate from each other. Following arepmlaced on the 2July 1940, two
wires were added per side from the forward dedings to the aft deck railings. These
were added in order to help prevent crewmembers fadling overboard. However, the
low height of the forward railings meant that ardiidnal three bars - arranged in a
triangular shape — needed to be added to the fethedorward deck railings. These
three bars raised the height of the attachmenttqoihus allowing two wires to run
from the new bars back to the aft deck railings.

Extra railings were also introduced between fodvand aft railings on VIIAs.
Rather than having wires, the VIIAs had a full gktailing (with three horizontal bars)
added to this area..

The early VIIAs and VIIBs had a wooden seat onezithide of the aft deck.
Some boats (U 47 and U 52) had the wooden seatseoaft deck railings removed,
leaving only the supports remaining. On other b@&t46 and U 48) the seats remained
in place.



Above: A rough sketch of the starboard railingsdeniced on VIIB decks. The red lines
are the wires which extended from the front toraftings. The green lines are the
removable bars, as discussed below.

On the front set of railings, one of the horizorttats (shown in green above) was
slightly thinner in diameter than the rest. This @ both bars when there were two)
could be removed. This did happen occasionally art,pvhen a plank of wood or
walkway was extended over the deck at this locatiois set up allowed men to walk
freely onto to the deck without stepping over tbenard deck railings.

When in port, removable deck railings could putplace. These removable
railings were housed in the circular holes along ¢dge of the deck. This tended to
occur in pre-war times more than in wartime. Howedering wartime commissioning
ceremonies the removable railings were usuallylacga When the removable railings
were used, two stanchions were placed at eithepgtite green section in the drawing
above. There were attachment points (both at theatml bottom) on these horizontal
stanchions, and these attachments allowed the @tevailings to stay in place.

If we look again at the drawing above we can $&¢ ) 99 had a completely
different set of railings. This style was a preourfor the late VIIB and VIIC railings
which were to follow. In the U 99 style, there ware wires between front and aft
railings. Instead there was a full set of railireg Since U 99 never had a 20mm mount
on the aft deck, there was no requirement to haset @f deck railings so far back on
the aft deck. As a result, the aft railings on U(88d late VIIBs and all VIICs) only
extended past the tower by a short distance.

On late VIIBs such as U 83 yet another style dingwas added. These were
similar to the U 99 railings, except with wireshait than bars between the front and aft
set of railings. It was this style of railing tHecame standard on all the early VIICs.

On the & February 1941 an order to modify the deck railimgss issued. An
extra horizontal bar — at mid-height — was to kteontuced to the forward railings on
VIIAs, VIIBs and VIICs. This order did take someng to complete. U 48 did receive



the extra horizontal bar but only after the boas welegated to training duties in June
1941.

Differentiating between variants

When we are collecting research material for oulCvbr VIIC/41 models, it can be
very helpful to be able to differentiate betweeVI#C and other VIl variants. The
VIIAs had a double line of free-flooding holes ajotihe forward end of the hull casing.
The top line of holes extended in an unbroken &hdéhe way back over much of the
saddle tanks. This pattern of holes, and part efaft torpedo tube visible on the aft
deck, are obvious ways of telling a VIIA in an abethe-waterline photo.

Although the VIIBs look similar to the VIICs, therare several ways of
distinguishing between the two variants. A clearithod of identifying a VIIB is to
count the number of free-flooding holes on the famvhull casing. All VIIBs had more
free-flooding holes on the hull casing than on \dIThe different hole patterns are
covered in more detail in the accompanying artitigpe VIIC Free-Flooding Vent
Patterns.

Above: On the starboard side of all VIIBs, the toye of the forward group of main
holes all have 28 holes. The maximum number on ¥Mas 25. On the port side the
VIIBs also had 28 holes. The maximum number on ¥lt@ the port side was 21.

If there is no 20mm on the tower we can be cettarboat is an early VIIA or an
early VIIB. To distinguish between a VIIC and a Blthat has the 20mm on the tower,
we only need to look at the trailing edge of theda The VIIBs with the 20mm had the
trailing edge sloping in the opposite direction.

Above: The red line has been added over the tepgilges. The left image shows the
trailing edge when the 20mm mount was on the atkd& comparison of the middle
and right image shows how we may distinguish a \ii&h the 20mm on the tower
from a VIIC.



If we see L-shaped trunks or the teardrop fairirg kmow the boat is either a
VIIA or VIIB. The reason we can be sure of thighat on all Type VIIC U-boats the air
intake trunks were built up the inside walls of tower.

The VIID can be distinguished by the mineshaftediy behind the tower. The
VIIF can be easily recognized by the extended leragid the numerous free-flooding
holes extending all the way along the hull casing.

A number of the VIIC modifications which follow ihe next section were just as
applicable to the existing VIIBs as they were te tHICs. These modifications were
made to all the existing VIIBs and VIICs, regardles the variant. For example, when
U 48 was relegated to training duties the boatthachet cutter removed and was fitted
with a wind deflector flange.



Part IV — Early Type VIIC Modifications

Air intake grills

On all Type VIIC U-boats the air intake trunks wdralt up the inside walls of the
tower. There were two styles of intake grill on @4l -

Mesh grill - This most common style, found directly at the tdghe trunks, took the
form of a wire-mesh screen. It can be seen atap®t Revell parts 49 and 50 (the part
numbers in the text below refer to part numberRavell's early VIIC kit). The photos
below show two different styles of mesh grill -

Slat grill - This less common style was found on the outsidksvof the tower, high up
and near the rear, and took the form of slats §paif7 and 118). There were three
different styles of slat grill. SG1 and SG2 featloas Germaniawerftuilt boats in the
batches U 69 - U 72, and U 93 - U 98. SG3 appeahate featured on tH&lohm &
Vossbuilt boats in the U 551 - U 557 batch.

SG1- 7 horizontal spaces, with a vertical bar in thigldie. The border sides were
directly vertical, and not sloped. This group udkd U 95, U 96 and U 97.

SG2 - 7 horizontal spaces, with a vertical bar in theldle. The border sides were
sloped, as was the vertical bar. This group inadudé9, U 71, U 93 and U 94.

SG3- 6 horizontal spaces, with a vertical bar offsetn the middle. The border sides

were sloped, but the vertical bar was directlyieatt This group included U 552 and U
557.



There was usually a curved lip below the grill e tmajority of boats. One
exception was U 95, which had no lip in this area.

Mast antenna housing

The majority of VIICs had a hydraulically extendalvhast antenna housing (hereafter
referred to as MAH) on the port side of the towdowever, some of the early VIICs
did not have the MAH (part 125 in Revell kit). Long from above, the MAH is semi-
circular in shape, and greatly changes the lodk@tower on the port side.

Above: The semi-circular MAH can be seen to thétrigf the crewmen in the Group 1
photo. A lifebelt is attached to the top of the MAH

The following is a guide to which boats had the MAR air intake grill styles —

Group 1- The majority of VIICs had the MAH. All boats withe MAH had the mesh
grill. All boats other than those with the numbkeetow fall into this category.

Group 2— The very earliest VIICs had the slat grill andWiAH. These were U 69 - U
72 (Germaniawerft, U 93 - U 98 Germaniawerft, U 551 - U 557 Blohm & Vos} and
U 331 (Nordsee-WerKe The popular boats U 69, U 96 and U 552 therefmliento this
category.

Group 3— Some other boats had the mesh grill but no MKdny, if not all, of the
Blohm & Vosdoats between and including U 558 and U 574 fiathis category. Other
boats which fall into group 3 are U 392, U 651 and’51, which were all built at
different shipyards. Given the large number of \dIQuilt, it is likely that other boats
also fall into group 3.



Above: The top of the MAH had different featuresaB such as U 201 and U 404 had
the type featured in the left photo. Many othertbpauch as U 441 in the right photo,
had a cylinder next to a semi-circular bar. Thegheof the cylinder and semi-circular

bar varied between boats (sometimes the bar wagihigan the cylinder).

Earliest VIIC features

Net cutters- The one feature which has sparked countlesstignesis the net cutter
(parts 111 to 114). Two net cutters were presettieabow of the very earliest VIICs -
one on the forward deck and the other below theslimaé on the stem. On thé March
1941 the order to remove the net cutters was issded resultmost of the net cutters
were removed in March and April 1941.

However, the net cutters were not removed frombahts in this period. For
example, U 96 still had net cutters when arriviregh from patrol on the 22 May
1941. Similarly, U 94 still had net cutters wheturaing from patrol on the"4June
1941. U 94 had been in port throughout March, ayadrafor 11 days in April. But there
are a variety of reasons why the net cutters wetaeamoved from U 94 during these
two periods. One reason may have been the necéssggt the boat back to sea as
quickly as possible.

Above: The photo on the left shows U 96 with a cetter. The photo on the right
shows U 96 after the net cutter had been removied.réd arrows point to two of the
triangular attachment points which were left ate¢dge of the deck when the net cutters
were removed. There would be five brackets in tiefélupon removal of the net cutter.

Opinions on whether the lower net cutter was rerdoatethe same time as the
upper net cutter vary. Some enthusiasts suggedower one may have been left in
place. Others hold the view that both would havenbemoved at the same time. As |
have yet to find a photo of a boat with a lower awdter but no upper net cutter, | would
suggest the latter.

The net cutter removal was not just applicable H&Y. The Type lls, IXs, VIIAs
and VIIBs that were serving in the spring of 194ll1had their net cutters removed as
well.

Breakwaters The order to remove the breakwaters (parts htls146) from VIIBs and
VIICs was issued on the 2May 1941. However, a few boats such as U 96 heil th
breakwaters removed slightly earlier. Generally agpey, the removal of the



breakwaters occurred in the April/May/June 194liqeerPrior to this the breakwaters
were generally present, while after this they wggaerally absent. The removal of this
feature before the order issue date may have bmemnfdr evaluation purposes.

A pattern of small, round free-flooding holes usuaéplaced the breakwaters.
This was intended to help the boat dive slightlstéa, but any improvement must have
been marginal. Some boats, and indeed all of tieewar VIICs and VIIC/41s, did not
have any holes in this area at all.

The pattern of holes in this area are covered enatcompanying articl&éype
VIIC Free-Flooding Vent Patterns.

Wind deflector- Another modification was the wind deflector (jsat21 or 124). Fitted
around the outside edge of the top of the towes,ftange was intended to block some
of the wind and spray that blew upon the lookotdses. Note that this wind defector is
not to be confused with the spray defector thatufea halfway up the tower on every
VIIC.

The earliest VIICs did not have the wind deflectdbhe fitting of the wind
deflector was ordered on the"™2®lay 1941. However, the process of fitting thistfea
seems to have been between December 1940 and Dercéfdi or so — a far greater
time period than the process of removing the n#eior breakwaters. One of the first
boats to be fitted with this feature was U 69; iaswpresent during the boat's
commissioning ceremony on th8November 1940. Other early examples of boats



with the wind deflector are U 651 (December 1948) & 96 (April 1941). But most
boats during this period did not have this featutebegan to appear very slowly
throughout the course of 1941. By July 1941, U 208 U 701 did not have this feature.
U 201 did not have the wind deflector in July eittend may not even have had this in
September 1941. Nor did U 559 have this featuréatey October 1941, while U 564
appears not to have had a wind deflector in Noverh41.

Generally speaking, therefore, the wind deflecippeared as early as November
1940 but was still not present on some boats inetber 1941. The boats that did have
this feature before the order was issued wereylikeldified for evaluation purposes.

There may have been exceptions in relation to tbatsb serving in the
Mediterranean. The VIIB U 73 did not even have waedflector in September 1942, nor
did U 81 in April 1942. This may have been in rgatto the boats serving in the
Mediterranean theatre.

Experimental wind deflector The reason that U 69 was fitted with the winfleddor at
such an early stage may have been for test purplwsése months that followed there
was likely an assessment of whether the flange drad appreciable benefit to the
crewmen in the tower.

A different style of wind deflector was tried out & 71. This can be seen in the
photo below —

This experimental deflector consisted of ten vattisupports; these may have
been intended to break the waves flowing againsttttwer. U 71 did have these
supports during the boat’'s commissioning ceremavith(12 rather than 10 supports).
Two of the supports were removed at some stagebdhestill had these supports by
the time it put into St. Nazaire in July 1941, anay have retained them into 1942.

U 70 also had these ten vertical supports, whiehrevadded some time after the
launching of the boat in October 1940. At the bemig of 1941, U 70 had the usual
style of wind deflector flangen top of the supports. A very fine photo of this feature
and informative text, can be found on pages 181#&ndf edition 3 of the magazing-
Boot im FocusThe magazine always includes particularly intengsand good quality
U-boat photos, and is highly recommended.



Combinations on popular boatsThe following is a patrtial list of the combinatis on
the most popular boats. This is not complete duwbs®nce of photographic material.

Net cutters = ndreakwaters = by
P = patrol number, com = commissioning ceremony

U 69— 19/09/40 (launch) nc-yes bw-yes
02/11/40 (com) nc-yes bw-yes
05/05/41-08/07/41 (P3) nc-? bw-yes
Later in 1941 nc-no bw-no

U 93— until 14/02/41 (com,P1,P2,P3) nc-yes bw-yes
03/05/41-10/06/41 (P4) nc-yes bw-no
(possible combination?) nc-no bw-no
Later in 1941 nc-no bw-no

U94-— until 04/06/41 (com,P1,P2,P3,P4) nc-yes bw-yes
By late 1941 nc-no bw-no

U 96— 14/09/40 (com) nc-yes bw-yes
12/04/41-22/05/41 (P4) nc-yes bw-no
27/10/41-06/12/41 (P7) nc-no bw-no

Please note the following —

- the combination featured on U 96 in April an@yML941 (4 patrol) was quite
unusual. The net cutter would usually be removetbrbethe breakwaters were
removed.

- Lothar-Giinther Buchheim was a guest aboard UrBéhe 7' patrol. He drew
upon his experiences when writing his classic n@es Boot.The movie of the same
name was based upon Buchheim’s novel. .

- the U 96 in the movi®as Boothas the following combination: nc-yes, bw-yes,
wd-yes.

U201-  07/12/40 (launch) nc-yes bw-yes
22/04/41-18/05/41 (P1) nc-no * bw-yes
08/06/41-25/08/41 (P2,P3) nc-no bw-no
Later in 1941 nc-no bw-no

* The absence of the net cutter on tfgpatrol is likely but not certain.

U 552- 14/09/40-16/03/41 (launch, com, Phk-yes bw-yes
07/04/41-06/05/41 (P2) nc-no bw-yes
Later in 1941 nc-no bw-no

Please note the following —



- U 552 had a sortie from 13/02/41 to 15/02/4tie T active patrol was from
18/02/41 to 16/03/41. On some sources thedtrol is given as the"®sailing (and the
sortie given as the®Isailing). Just to be clear, here triigpatrol (P1) refers to the period
from 18/02/41 to 16/03/41.

- the addition of the wind defector to U 552 maydaccurred during the same
refit as the removal of the breakwaters or, abiéndase of U 201, during a later refit.

Mobile voice pipe- On the very earliest VIICs (and VIIBs) there waspiece of
equipment at the front of the inside of the towkne part can be seen in the photos
below -

The red arrows point to cylindrical base for thg gleriscope, with the head of
the sky periscope visible at the top. Ahead ofgescope base was another cylindrical
object, which did not extend as high up as thespepe base. The blue arrows points to
this base and the part inside. If we look at thédle photo we can see what appears to
be a rubber hose running to another part. Thisrgkpaurt, pointed to by the magenta
arrows, was attached to the tower bulwark (sometithes part offset to port, other
times offset to starboard).

It has been suggested that this mystery equipmagthave been a mobile voice
pipe. The parts were in place on U 69, U 94 andolb @ whether it featured upon U
201 is unclear. It was not in place on U 552 orrthe to late war VIICs.

Coping- On the earliest boats, coping (a circular bar) alnmg the inside of the top
edge of the bulwark. This only featured at the ffroihthe tower, and was not in place
towards the rear. This was the case on early {#dsh as U 48 and U 99) and earliest
VIICs (such as U 69 and U 96).

Other boats (such as the VIIB U 86 and the VIIC32)%the coping was extended
around the whole of the top of the bulwark, all ¢eey to the rear of the tower.



Tower railing seats Many VIICs had three separate seats on eitltr. dExamples
include U 253, U 404, U 441, U 552, U 558, U 570 &h586. However, some boats
had one long seat, which extended the same lerfgieahree small ones. This one
long seat per side featured upon U 69, U 71, UPR26 and U 201. This one long seat
does appear to be particular to e@lrmaniawerfbuilt VIICs.

U93-U 98

The earliestGermaniawerftboats in the U 93 - U 98 batch had three feattinas
remained from the VIIAs and early VIIBs.

U 93 — U 98 forward radio aerial inletThe spray deflector on VIICs was located
halfway up the outside face of the tower. Just abthe spray deflector was a hole
offset to starboard. Inside this hole was the radhaal inlet for the forward jumping
wire. A thin wire extended from this inlet to themnping wires (which served as a radio
aerial) above. This inlet was an insulated condiitch prevented the wire from short
circuiting on the metal conning tower.

The earliestGermaniawerftboats (U 93 - U 98) were different from the other
early VIICs in respect to their radio inlets. Theg have the radio inlet aerial at this
location, but the large surrounding hole around itilet was not present on these
particular boats. This style of inlet was also usedhe VIIAs and early VIIBs.




Above: The different aerial inlets on U 95 and W2The two holes (one of which is
for a foghorn) can just be seen below the spraledir. On late war boats one or both
of these holes was omitted.

Almost all of the VIIBs had the old style of inl€édne exception was U 87, which
was the very last VIIB to be built. Another exceptiis in respect to U 52: this boat was
built with the old style of inlet but was modifiéd the new inlet at some stage.

U 93 — U 98 rear radio aerial inleThe majority of VIICs had two L-shaped connestor
which ran parallel to the two vertical railing stamons either side of the rearmost
stanchion. The bottom of the connectors enteredother beneath the rear of the tower
floor, while a very thin wire ran from the top dfet connectors to the jumping wires
above. These L-shaped connectors were insulateduterwhich prevented the wires
from short circuiting on the metal conning towehefe were slight variations in their
style — most had a pointed top while some had iadrytal top.

Above: Photos showing the position of the connecémrd the two different styles of tip.
The VIIAs, early VIIBs, and the very earliest VIIQY 93 - U 98) did not have these
connectors.



U 93 - U 98 were different to most VIICs in thaeyhdid not have the L-shaped
connectors at the rear of the tower. The absentesbfiped connectors is an excellent
way of identifying a VIIC between the U 93 - U %hge.

U 93 — U 98 extra wires There was a third difference evidenced on U 8898. Once
again this was a feature left over from the VilAglaarly VIIBs. On the port jumping
over the rear deck, there were additional wiregant and around the insulator blocks.
On the photos below, the red arrows point to thteaewires on the port jumping wires
of U 47 and U 96. The later VIIBs and other VIIGd dot have this feature.

Navigation lights

Rear lights— The rear navigation light on the VIIC tower wasated directly at the
rear, just below the railings. There were severffmnt styles of rear light, some of
which can be seen in the photos below.

The light on U 564 is very similar to the U 201higThe difference is that the U
564 light has the recessed area farther down.ighedn U 553 (which also featured on
U 552) is completely different, as is the U 44htig



Side lights— The other two tower navigation lights were lechbn either side of the
tower, above the spray deflector. The channelafrimt of the lights allowed light to
shine forward. Once again there were differenestyin VIICs, as can be seen in photos
below.

Boats which did not have a MAH had a wide chanmetl¢ in height). Most
boats with a wide channel had a hood on top ofighe (such as U 69, U 94, U 552 and
U 558) but a few other wide channel examples (as&h 93 and U 96) did not have a
hood on top.

The VIICs which did have the MAH had a channel thas much thinner in
height. These examples did not have an apprecladid on the port side (due to the
MAH) but did have a hood on the starboard side.

There were several different styles on mid-to-la#e boats, some of which were
encased within a protective box. Sometimes thetdigin late war boats had to be
moved farther forward as certain other featuresriated with the position of the lights.

Attack periscope base

There were some differences in the railing barattack periscope bases.



Standard baseMost boats had one horizontal bar (number 1 dbatech went all the
way around the base, close to where the base raetiadbr. Note that U 201 was
unusual in that its lower bar was modified to g stesome stage. There was also a pair
of foot long horizontal bars (2) located around wbbalfway up the base; crew
members could grip these when they were standinth@mower bar. At the top was a
bendy wire (3) that could also be gripped by trewenen.

Alternate base- A few boats such as U 552 had a different stfleailing bars on their
base. There were two bars (4) near the floor, amdfoot-long bars (5) halfway up.
There was also a totally different railing bar la top; this featured two vertical bars
running parallel to one another (6) that were jdinear the top.

An order was issued on the™86eptember 1940 to add a mounting plate for the
signal headlamp to the aft end of the attack pepedase.

Diesel exhaust outlets

Type VlIs had two diesel exhaust outlets, locatededher side of the hull casing,
usually above the line of vents in the rear maougr As the war progressed, the design
of these outlets changed. New boats were fitteth Wie latest style, while boats that
were in service were modified with the latest stjleing refits.

The earliest style (which | have called style 1kwaacircular outlet located along
the line of vents in the main rear group. Thisestidatured on the early VIIBs in the
batches U 45 - U 55, and U 99 -U 102, but not a\MHBs from other batches or any
VIICs. These round outlets were modified on famyli8s such as U 47, U 48, U 99
and U 100 to the original VIIC oval outlet (style Style 2, the style in the Revell kit,
has a large oval hole above the line of vents. O#s such as U 73 were launched
with style 2, and never had the round outlet (sfiylehat was standard on the earliest
VIIBs. All early VIICs such as U 69, U 94, U 96,201, U 332, U 352, U 402, U 552,
U 556, U 564, U 581, U 617 and U 651 had style 2.



Above: The holes pointed to with arrows are not free-flagdvents but one of the two
diesel exhaust outlets. At least four styles ofaedt outlet can be seen in photos of
VIICs.

On some U-boats, such as U 87, U 96 and U 552raudl(style 3) was added
over style 2 at some stage in their careers. Theudhdirected the exhaust gases
downward so that the boat would be rendered lessally detectable. There were
differences in the shroud designs. In 1942, U 7&d & shroud over the outlet, plus two
holes beneath the shroud.

Then, at some stage beginning in late 1941 or safsbcoming down the
slipways sported a new style of exhaust outlets Duitlet (style 4), which featured upon
U 209, U 227, U 253, U 302, U 441 and U 704, hadlamst rectangular shape with
two squares below. This style was ordered on thB&cember 1940 but it would be a
number of months until it was implemented. The Mi®s U 83 and U 86 also sported
style 4. A lip was added at the top of some stylgudets to keep the exhaust smoke
from rising up.

In 1942 another exhaust outlet (style 5) was inioedl. This style had two
horizontal bars positioned at an angle that dicktte exhaust gases downwards. Style



5 featured on U 226 when it was launched on tieJigie 1942. It is likely that by the
autumn of 1942 all new U-boats launched had styleubsequent U-boats, including U
241, U 995, U 1003 and U 1305, sported this lase stf outlet.

By the late stages of the war, Allied aircraft wéwecing U-boats to spend most
of the time underwater. This was the opposite ® dtart of the war, when they had
spent most of the time on the surface. Since sdrtioe was spent underwater, it was
no longer necessary to keep the exhaust outleteatims waterline. The last style of
outlet (style 6) was introduced below the watetlihNow that the outlet was lower
down, well below the line of free-flooding ventspra vents could be added. There was
now an almost a complete line of vents on theadtng. The order to fit the underwater
style 6 exhaust outlet was placed on th& arch 1944,

It is important to remember that some boats haterdift styles of outlet at
different times. For example, U 203 was retrofittath style 4 at some stage prior to
April 1943, having originally had style 2 when |ained.

Above: There are always exceptions and peculiarities ganck to the Type VII. As
pointed out by Bill Gordon, the Type VIIB U 73 haddifferent outlet when the boat
served in La Spezia. This consisted of a shroud tnestyle 4 outlet.

S-Gerat

The main reason that the VIIC was developed froem\fthiB was due to the S-Gerat
(Sonder-Gerat fur aktive Schallortungr “Special equipment for active sound
location”). There was not enough space in the fdBthis active sound equipment. So
a lengthened version of the VIIB — the VIIC — wasigned to house the set.

This active sound equipment was not available gy ttime the earliest VIICs
were launched. But a bow device was fitted on tieensin readiness for when the
equipment became available. The order to instédl fisature was placed on the™1
October 1940.



Above: TheS-Geratbow device (S-G) on the stem of U 559.

However, in time it was decided that the VIICs wbuabt be fitted with the S-G
internal equipment after all. An order to remove #guipment was placed on thé"24
April 1942. Rather than removing the bow devicegdther, the boats with an existing
bow device had this feature blanked off. Later baebuld have no bow device on the
stem at all.

Above: U 228 in the summer of 1942, with a blank&dS-Geratbow device (S-G) on
the stem.

Some early VIICs did not have the S-G bow devicallaiThe earliest VIICs built
at Germaniawerf{U 69 - U 72, U 93 - U 98) had lower net cuttersewhaunched, but
not the S-G. Certainly this was the case with Uli@@ontrast, the earlglohnm & Voss
boats such as U 552 did have the S-G bow device.



Above: A photo of U 551 on the day it was launchedl’ September 1940. This proves
that thisBlohm & Vosdoat did have the S-G bow device.

In the photo above there is a vertical bar runimgugh the S-G. As this is the
position occupied by the lower net cutter, it lo@ltdirst glance that this is a lower net
cutter. It would seem nonsensical to put a neecutt front of an active sonar detection
device. But the sonar was not active at this stdge internal S-G equipment was to be
fitted at a later date. Could this really be a lowet cutterand the S-G bow device,
with the intention being to remove the lower ndat@uwhen the internal S-G equipment
became available?

The puzzle may have a much simpler explanation.vBEngcal bar may simply be
a removable guard to protect the stem from damagagithe launch.

Early VIIC deck railings
The development of the VIIB deck railings (discuksearlier in the article) was

continued into the VIICs. The very first VIICs, $uas U 69, U 94 and U 96, all had the
style shown in the top of the drawing below —



Above: A rough sketch of the starboard railinggewced on early VIIC decks. The red
lines are the wires which extended from the fronthe aft railings. The green lines are
the removable bars, which were discussed in thB $é#ction.

On the 8 February 1941, an order to introduce an extrazbatal bar at mid-
height was issued. The drawing above shows thetedfehis order.

We can also see that there were many differeahgements with respect to the
bars at the rear of the front set of railings. st usual style was arguably the U 201
style at the bottom of the drawing.

Some boats did go to sea with the removable Ibam(s in green above) missing.
This is evidenced by photos of U 204 and an earl$32, both of which have the
bottom bar removed. Other photos of U 552 returriiogh an early patrol even show
both bars missing.

A strange modification was made to the forwardt pailing on a number of
boats. This was made only to the forward portmgiliand not on the starboard side. The
front bar on the port side was changed to a vawétgifferent shapes. Many boats,
including U 84, 201, 203, 276, 315, 333, 334, 3815, 427, 432, 466, 552, 570, 584,
596, 608, 612, 617, 735 and 755, had this strarigehiapen bar. Some were launched
with this feature, while earlier boats such as W a8d U 552 had their original normal
bar altered to the strange shape.



Above: A collage showing the misshapen forward paiting on a number of VIICs.

The large image on the bottom right is of U 55arl¥in the boat’s career it had
a normal port railing. At some point the port barsvaltered to the arrangement that can
only just be seen above. If we compare the fronhefstarboard and port railings to the
flooding holes on the deck, we can see that thé $de did not extend as far as the
starboard side. This is demonstrated in the draweigw.

Above: The alterations made to the port railingdJo852. Modelers should bear this in
mind if depicting the boat in 1942.

Other early VIIC modifications

Wooden strips- Unfortunately for the lookouts, the series oftval strips running
around the tower bulwark were not heaters to wdreir thands. Rather they were
wooden strips which prevented the lookouts frorokstig to the bulwark sides in icy
conditions. The VIIAs, VIIBs and the very earliddtCs (such as U 94) had only a few
shorter-length wooden strips with rounded edgeshentower bulwarks; these did not
extend all the way around the bulwark.




An order was placed on the "24uly 1941 to line the bulwarks with wooden
strips. Sometimes the wooden strips also featureth® inside of the air trunks. A few
months later, on theé"®December 1940, an order was issued to add theemcstdps to
the periscope bases. The wooden strips were atimlaatound the UZO.

MG34 — In 1942 some boats had mounting plates fittethéotop edge of the tower
bulwark. These allowed for 7.92mm single MG34 maehjuns to be mounted on the
top of the bulwark edge. Usually there was one M8@4dup to three machine guns are
evidenced in period photos. On rare occasionsraM@G34 was used.

Extra tower railingss On a few boats, such as U 136 and U 441, there wktra
vertical railing bars on the side of the tower. 3dallowed crewmen easier access
when they climbed up the tower sides.

KDB - The KristalldrehbasisgerafKDB, crystal base instrument) was a rotating T-
shaped device on forward deck. This could be exgrmd retracted into the deck. Pre-
war boats often had a canvas bag over this dewicprbtection. The order to remove
the KDB was placed on the 24pril 1942.

Foreplane tensioner wire On the earliest VIICs a wire ran from the eddethe
foreplanes to the pressure hull. Of interest her¢hat the position where the wire
entered the hull is incorrect in several plans. pheto below shows the true position -

The blue arrows point to two doublers (horizonta¢rsgthening strips that were
added to the hull casing for extra strength). These doublers, and the two on the
other side of the hull, are missing from the Rekid.

U 404— An object featured on the upper part of thetfdrthe tower, just offset to port.
This was not part of achnorchel

U 453- This Mediterranean boat had an indentationendkwver torpedo doors.



U 600- This VIIC had a few strange features, and mayehseen used as a test bed.
The top of the air intakes had a rectangular flasuge the forward aerial inlet was the
old U 93 — U 98 style. There were additional woodeips on the inside of the tower;
these had a horizontal orientation rather tharugwal vertical orientation. A shelf was
added to the front of the inside of the tower. @ftigular interest is that a glass/Perspex
windscreen about six inches in height featured k¢ trear of the shelf.




Part V - Mid-to-late War Type VIIC Modifications

Tower

Turm Il - The tower on the early VIIC Revell kit is theastlard early tower that was
present on all early VIICs. This tower was knowrnTasm 0. The Turm O towers began
to be modified to Bridge Conversion Il (known agifidl) in December 1942. Turm |l
featured two single 20mms. One single 20mm washenupper platform behind the
bridge. The other single 20mm was on an extra Igvletform; the wooden planks on
this lower platform were arranged in a circulargharound the 20mm.

It has been said that the wintergarten refers 8palty to the lower platfornon a
Turm Il or Turm IV bridge. This would mean that thpper Flak platform was not the
wintergarten — only the lower platform was. Howevatr present the upper platform
(and also the rear of the tower on an early TurmisOpften referred to as the
wintergarten. Whether this is technically correat mot, the usage of the term
wintergarten to Turm O is now widely accepted.

New railings were added on the edges of the deck tiee rear of the new
wintergarten platform. In addition, two watertigdthmunition containers were fitted to
the front end of the lower platform.

Turm IV - Turm Il was only an intermediate solution urgiitable armament was
available. When such armament became availabl©48,1VIIC towers were modified
from Turm Il to IV. The early Turm IV featured aipaf twin 20mms (mounted side by
side) on the upper platform, and a quadruple 20Wierling) on the lower platform.

To distinguish between a Turm Il and Turm IV we chée look at the upper
platform. If there is only one gun then it is a ifutl. If there are two separate gun
mounts then it is a Turm IV. Note also that to awowdate an extra gun, the upper
platform on a Turm IV was slightly wider than theper platform on a Turm II.

The process of modifying existing towers to Tuivnbdegan around the spring of
1943 or so. By August 1943 no boat was allowedaamg operations without a Turm
IV tower.

In late 1943 an automatic 37mm gun became availabhis single 37mm
replaced the quadruple 20mm. A number of boats Witkee with the 37mm by the start
of December 1943.

This combination of two twin 20mms and one 37mmaoee standard for all the
VIICs and VIIC/41s until the end of the war. At thery end of the war some boats did
exchange their 37mm for a twin 37mm (on a singlem)p

Watertight ammunition containers were fitted to Fbqtlatforms. There were
normally three on the lower platform (two at therfr and one at the rear) and two on
the upper platform.

Additional life-raft containers were fitted to theear edge of the lower
wintergarten platforms. These containers lookeel tio large circular bulges.

A lattice mesh grill was fitted to the bottom half some tower railings. This
extended from the floor up to the horizontal raglipar. On some of these mesh grills,
an additional perforated steel plate was presemt apheight of around six inches.



A Turm |V tower features on Revell's VIIC/41 modeThis has lead some
modellers to assume, quite understandably, thatTimen IV was specific to the
VIIC/41s. This is not so. The VIIC/41s did have therm IV. But the VIICs that were
lucky enough to survive until mid-1943 were modifieom Turm Il to Turm IV.

Above: A comparison between a Turm Il and IV towdote that the U-numbers were
not numbered consecutively. This was done on perposliisguise the true number of
boats coming off the German slipways. U 552, faaregle, was launcheahore than
three years before U 250. U 923 was launched early en@Qugt) to have a Turm Il but
would have later been converted to Turm IV.

Nautilus Models make a very useful resin/PE Turncbhversion set. Although
the replacement tower quite clearly has two twimg® (making it a Turm 1V), it has
been marketed as a Turm |Il.

Mittelmeerturm- A number of VIICs which served in the MediterraneSea between
August 1942 and September 1943 were fitted witdithelmeerturm(Mediterranean
tower). Noticeably longer than the standard eatlfCVIurm O, this tower featured two
twin 13.2mm Breda machine guns (side by side irssaree tight pods) and a single
20mm behind.

Two excellent photos of U 596 withMittelmeerturmcan be seen on page 8 and
9 of edition 3 of the magazing-Boot Im FocusThe magazine states that the tower was
also known as the La Spezia conning tower as theersion took place at a shipyard at
this base. An assessment of the patrol historp@Mediterranean boats correlates with
this statement. All the boats serving in the Mediteean Sea between August 1942 and
September 1943 did put into La Spezia at some pdlmy would often put into this
port at the first opportunity after passing throughthe Mediterranean. Or, if the boat
was already serving here in late summer 1942, tta Wwould visit La Spezia to have
the tower altered.

The following VIICs definitely had Mittelmeerturm- U 81, U 83, U 443, U 410,
U 443, U 453, U 561, U 565, U 596, U 616, U 617 &hd55. So too did the VIIB U
73.




The following VIICs did serve in the Mediterrane8ea between August 1942
and September 1943, and did visit La Spezia — U797, U 205, U 303, U 331, U
371, U 375, U 380, U 407, U 414, U 431, U 458, 9,93 562, U 593, U 602, U 605
and U 660. It is likely that these boats did hanheeMittelmeerturmafter they visited the
La Spezia shipyard.

Above: The VIIB U 73 and VIIC U 561 at La Spezia thre 3" September 1942. Both
boats have théMittelmeerturm.The two large black objects are the pressure tight
containers which housed the 13.2mm Breda machins. d\iote that the trailing edge of
the tower, and the ladder behind.

Flak boats- A few boats received much heavier armamentenhtbpe they could fight
off enemy aircraft. Some even had a platform imfiaf the tower.

Armoured boxes Armoured boxes were fitted to the towers to @coiookouts from

aircraft fire. The order to fit these boxes wasiégbon the % June 1943. Sometimes
there would be one box, while on other boats tinaae a box on either side. Generally
the port box was to house one crewman, while @mdsard box was to house five men.




Above: U 667 in autumn 1943, with an armoured boxedher side of the tower. The
port box has rounded edges while the starboardhasesharp edges. Some boats had
armoured boxes and armour plating.

The design of the boxes differed between boatmeSboxes had round edges,
others had sharp edges. The port box was usualhefaforward than the starboard box.
Given that the boxes had intruded upon the spaae ttle navigation lights had
previously assumed, the lights were usually movesde their own small protective
boxes and positioned directly ahead of the armoln@cks. In the photo of U 667
above, the boat does not appear to have any suigatian lights at all.

The excessive weight of the boxes reduced thdistalf boats in high seas. As a
result an order to remove the boxes was placecher8¢f' October 1943. However,
some boats did retain the boxes long after theravds issued.

Armour plating- Armour plating was added to the top half of frent face of the late
war towers. This feature did last until the endhs war. The blue line on the image
below shows how far the top half extends, withréat line showing how far the bottom
half extends. This discernable difference was dube armour plating added above the
spray deflector.

The addition of the armour plating meant that tide :avigation lights had to be
altered. Another necessary alteration was in resggethe radio aerial inlet for the



forward jumping wire. As this inlet was located abdhe spray deflector, it too had to
be altered.

On early boats there were two holes (one of whiels for a foghorn) below the
spray deflector. On late war boats one or botihe$¢ holes was omitted.

Shelf near front of tower Following an order placed on th8 May 1942, a shelf was
added to the front of the inside of the tower. pheto below shows an example of the
shelf. The circular hole allowed the head of thg plkriscope (see blue arrow) to
protrude through the shelf. Some of these shehexs wurved rather than flat, and were
not quite a lengthy as the example below.

Above: An unusual feature of the photo above ig th& particular boat has two
jumping wires over the front deck. U 1192 was aaothoat with two forward jumping
wires.

Late UZO—- A different type of UZO — as featured below -swised in late war boats.

Deck

Atlantic bow- If we look at the particulars for VIICs and VIM1s we see a difference
in length between the boats — the VIIC/41 was 13onger than the VIIC. The



difference was due to the bow of the VIIC/41 bewmglened and extended. This
extended bow was known as the Atlantic béwlgntiksteveh

Conventional theory holds that only VIIC/41s hhd Atlantic bow. However, let
us study the photos below closely. The image ondfieshows the normal early VIIC
bow profile. The middle and right images show tlogvé of U 427 and U 826. These
boats have a different bow profile, one that is mueder towards the tip of the bow.
These are certainly different to the profile of bwv of U 333 and the early VIICs.

However, U 427 and U 826 weret VIIC/41s. Rather they are later build
VIICs. If an Atlantic bow had been added, then ¢h&4ICs would have been 13cm
longer than earlier VIICs. Did U 427 and U 826 eee full Atlantic bow? Or did they
receive a bow modification that was wider in p@filut not as long as a full Atlantic
bow?

Although the introduction of the Atlantic bows waslered on the 19July 1941,
it was not introduced until later in the war.

Slotted/planked deck There is a major difference between the deckshenRevell
early VIIC kit and the VIIC/41 kit - the early detlas slots while the later is arranged in
planks. Some enthusiasts have quite naturally comée conclusion that the slotted
deck was particular to the VIIC, and the plankedkdearticular to the VIIC/41. This is
not so. The change from slotted to planked is exddd by photos of newly built boats
in late 1942. The first VIICs to be built with tipdanked deck were launched as early as
the autumn of 1942. However, as there were vanatibetween shipyards, the
introduction of the planked decks may have takewela little after the autumn 1942
date in some yards.

To surmise, the early VIICs had the slotted dele&,later VIICs (launched on or
after autumn 1942 or so) had the planked deck.




While the other modifications would all be retrtdd to existing boats, the
installation of the planked deck only took placenawly built boats. Changing existing
decks to the planked arrangement was nowhere nadinwhile for the expenditure in
both time and cost. Therefore, boats which weredhad with the slotted deck very
likely kept this slotted deck until their demise.

The earliest VIIC/41, U 1163, was launched on tB8 June 1943. As this was
many months after the first adoption of the planiaztk, we can assume with
reasonable certainly thall of the VIIC/41s had planked decks.

Above: U 235 in December 1942. We can see clehdythis VIIC has a planked deck.

Of equal interest is that the boat still had a TWrtower. At this particular time the
Turm O had yet to be replaced by a Turm Il.

Following an order on the $7April 1943, the 88mm deck gun was removed
from all but the Mediterranean and Arctic boats.tAs planked deck was in use many

months before the removal of the 88mm, there weneesboats which had the planked
deckAND the 88mm.



Schnorchel- This system included a hinged mast, a clampdi the mast when
upright, and air trunking behind. U 235, U 236 ah@37 were all damaged by an air
raid in 1943. The three boats were fitted witecanorchelin September and October
1943 and used to evaluate the device. 3¢tenorchelbegan to be used on operational
boats from November 1943, though only two VIICs evéitted by the start of March
1944. Due to limited availability a number of bodisd to go out on patrol in 1944
without this essential device. inddipol style antenna was usually mounted on top of
the mast.

An essential guide to which boats were equippedh whe schnorchelcan be
found at -

http://www.uboat.net/technical/schnorchel fittechht

This link details which VIICs were fitted with trsehnorchel and the month in
which the device was fitted. The VIIC/41s are maiuided in this list.

The company OTW offers a ¥cale model kit of the VIIC. OTW also offer the
kit with a Turm IV tower,schnorcheland slotted deck. In this version the slotted deck
has been altered to allow space forgblenorchel

As few photos of VIICs with a Turm IV toweschnorcheland slotted deck are in
common circulation, a few have wondered which VIEesually had this combination.
A photo of U 953 in April 1944 unmistakably showslatted deck andchnorchelso
we can be certain that this boat had these featBrgswhich other boats also had this
combination?

When we look at the list of boats equipped wstthnorchels we will see a
number of boats launched before the introductionthef planked deck around the
autumn of 1942. These include U 92, 211, 212, 255, 256, 260, 262, 264, 267 and
953. Otherschnorchelequipped boats launched towards the end of 1942haee had
the slotted deck, and may be added to this listalA¥1ICs that were built before the
autumn of 1942 had the slotted deck, it followst ttineese boats had at one time the
slotted deck and schnorchel This assumes that the deck was not changed fiaited
to planked deck when tleehnorchelwas fitted. Given the cost and time expenditure,
the shortages near the end of the war, and thetlfattJ 953 still retained the slotted
deck when theschnorchelwas fitted, it is likely that many or all boats @lsetained the
slotted deck until their demise.

Since theschnorchelsvere fitted after the time when a Turm IV towerswaade
compulsory (August 1943), then it follows that thé®ats would all have had the Turm
IV when they had thechnorchel

When theschnorchelwas fitted a pipe was added on the deck, justdgobrt side
of the tower. This can be seen in the photo below —



There were different types s€hnorchelOne discernable difference is that some

boats has a large air pipe in the horizontal pmsi(ust under halfway up the tower, on
the port side). Other boats did not have this pipe.

Above: Several boats after the war had ended. Teengarrows show the two main
types ofschnorchelsthe air pipe that can be seen on the middle isoabt present on
the boat on the right hand side of the photo. Aeothfference concerns the magnetic
compass fairing, which is covered next. The boathenleft still has the old fairing,
whereas the middle boat has thskaniamagnetic compass fairing. The blue arrows
point to a feature that featured on all late waatboNote that there are railings on the



deck on either side of the tower but none fartbewérd. Lastly, the middle boat has a
hatch where the in the old 88mm location, whileltbat on the right has no such hatch.

Magnetic compass fairing The magnetic compass was located inside a ¢painthe
front end of the VIIC tower (at the foot of the tesy. A new style of housing was
introduced in 1944. The new housing was entirejyasste from the tower itself, and
was located just ahead of the old location.

U 1172, which was launched at the end of 1943,hdide the new housing in
March 1944. But many boats still had the old hogisim the summer of 1944. Most
VIICs and VIIC/41s did have the new housing by &mel of the war. But there were
exceptions — U 278 and U 977 still had the oldrigiat the cessation of hostilities.

The VIIC/41 U 995 had the old fairing when launcheduly 1943. The museum
boat U 995 currently has the new housing, whiclsyome&ably was added at some stage
in 1944 or 1945.

Note that on page 9 dfi-Boot Im FocusEdition 2, it is stated that the new
“Askania” magnetic compass was ordered for newsoatthe 18 October 1942. The
order may indeed have been placed on that date imilementation coming at a much
later date.

88mm-— The 88mm deck gun and the base plate beneatutheere removed from all
but the Mediterranean and Arctic boats; this wath@ised on the 27th April 1943.
According the uboat.net, in July 1944 some VIICghad 8th U-Flottille were refitted
with deck guns when operating in the Baltic (source
http://www.uboat.net/technical/guns.htnirhe strips on the deck around the 88mm
were also removed.

Deck ammunition hatck Early boats had a pressure-tight container lier 88 mm
ammunition on the port side of the forward declesth were omitted when the 88mm
was removed.

Life-rafts — The early VlIs had a dingy stowed in a pressigiet-tcontainer on the port
side of the forward deck. When the deck gun wasowem, this container was also



taken away. A 5-man rubber escape dingy compartnvastfitted at this stage to the
location where the 88mm had been.

Life-rafts containers- Late in the war four life-raft containers (orcasion three) were
fitted on the port side of the forward deck. U @@n had two life-rafts on the aft deck.

Torpedocontainers- Early Vlls had two torpedo containers underdbek casing (one
under the forward deck and the other under thdeafk). A torpedo from each container
could, albeit with some difficulty, be moved inteetboat at sea. By mid-war the threat
of enemy aircraft meant that such an operationwmaecessarily hazardous. As a result
the containers were removed.

Rear jumping wire supportsThere were two jumping wires over the rear detkese
were each supported by three stanchions near ¢he. €dn the early boats there were
two stanchions towards the inside, with one stamcbn the outside. The jumping wire
was attached at the join of the three stanchiomschwoccurred directly over the two
inside stanchions.

On later boats, there was a single stanchion ennide, and two stanchions on
the outside. These all leaned towards the outgdeng at a point that was outboard of
the deck itself. This meant that the jumping winese suspended farther outboard than
before (roughly over the edge of the deck). As sulteof the wires being farther
outboard, crewmen could enjoy better movement atoi@ aft deck.

Mid-to-late war VIIC deck railings- The rear end of the Turm Il and Turm IV towers
were much wider than the original Turm O tower. Asesult there was less space on
either side of the tower. This raised complicatiémrscrewmen, who would be much
more likely to fall overboard than before. To hel@vent this, a new style of railing
was introduced on either side of the lower winterga platform. These railings lay at
an angle, thus allowing crewmen the space to pasSdime of these styles can be seen
in the sketch below.




Above: The starboard railings on late war boatse Thodifications in the railings
resulted from other changes to the boats; thsaded the fitting of lower platforms and
the removal of the deck gun.

These new railings at the rear were introducedew boats with Turm Il and
Turm IV towers. Most of the older boats retrofittesth Turm Il and Turm IV also
received the new railings. One exception was U 3ich retained the old triangular
railings even when it had a Turm V.

Since there was so little space for crewmen to pgsthe sides of the tower, a
small semi-circular platform was added to the siolethe hull casing. This was added
to most, but not all, boats. On one boat whichrditihave this little platform (U 1165),
two of the vertical stanchions on the rear railiagsually entered the side of the hull
casing, not the edge of the deck.

By late war the boats spend most of their time wwmdeer, hiding away from
patrolling aircraft. Crewmen did not frequent theckl as their colleagues had done
during early war patrols. As there was no longer88mm, there was no longer a
requirement for deck railings on either side of 8enm. These were removed on most
late war boats. All that remained were three barsither side of the front of the tower.
These bars were retained so that the two wiresimgrparallel with the tower could be
kept.

The continual development of the deck railings Ilfinaended with the
configuration on U 1023. This boat had no deckirgd at all.



Radar

Radar warning receiver antenndhe first radar antenna visible on VIIC towerasihe
rudimentary Biscay Cross antenna for the FuMBlétoxradar warning receiver. This
was an improvised structure made of wood and vtreias mounted on a bracket on
the attack periscope base, and brought into the daaay time the boat dived. All U-
boats were to be given this equipment from late ustgl942 onwards, though by
December 1942 the whole fleet had not yet beegtifitt

In 1943 Allied aircraft were homing in on emissioradiated by theVvietox
equipment itself. The Germans eventually reali$esl and banned use of tMetoxin
August 1943.

A new radar warning receiver, the FuMBAanz began to be fitted in August
1943. The antenna for this set was theddipol — a cylinder enclosed in a wire mesh
frame, with two diploes pointing vertically out tfe top. However, this new set also
emitted signals that were picked up by Allied aftrThe Germans once again realised
this, and banned use of the FUMBM&ANzin November 1943.

Several more sophisticated radar warning receiets were fitted to U-boats
until the cessation of hostilities. These setseeithsed therunddipol or a similar
antenna. These antennas were located in diffetecép— either just ahead of the attack
periscope base, or ahead of the FUMO-30 antennaidie port side of the tower, or
sometimes inside the D/F loop.

Very late in the war a different antenna was useconjunction with the FUMB-
35 Athos

Radar antenna The first U-boat radar set was the FUMO-G8ma The antenna
consisted of two horizontal rows of 6 dipoles eanbunted at the front of the tower. A
few VIICs operated with the FUMO-29 in 1941.




In 1942 the FUMO-30 was introduced. This used #maelGemaset inside the
boat but used a completely different antenna. TRediploes were removed, and
replaced with a new rectangular wire-mesh antemhe. was housed in a large box on
the port side of the tower, exactly where the MA&tllbeen. This new box had sharper
edges than the MAH (which had been round in shape).

Above: The FUMO-30 antenna raised above the pusposiebox on the port side of the
tower.

Now that the MAH had been replaced by the FUMO-8§, lthe hydraulically
extendable mast antenna (which had been locatedeifMAH) would have to find
another home. The mast antenna was moved to stdrisotde of the tower, being
attached to the D/F aerial loop. The order for mguwhe hydraulically extendable mast
antenna occurred on th& Bugust 1943.

The FuMO-30 was replaced by the FuMO48ahentweil The antenna for the
Hohentweilwas also rectangular and housed in the same baxegport side. This new
antenna was fitted to U-boats from the beginning @44. Many boats were equipped
by autumn 1944.

Other mid-to-late war modifications

Aphrodite- Two hydrogen cylinders for th&phroditedecoy system were housed in the
FuMO-30 box at the port side of the towaphroditewas ordered on thé"Sune 1943,
deployed in autumn 1943, and still in use by spfifd4. This was replaced Aesis
which was stored internally.

Alberich— Only a few boats were fitted with sound absay@anechoic tiles. Known as
Alberich, this reduced the sonar reflection of the boat.

Tarnmatte— A sound absorbing coating was also added to abaurof schnorchel
heads. Known a$arnmatte it can be distinguished by a criss-cross shap#ertop
surface.



Balkon-Gerat- This system consisted of 48 hydrophones in ada@lome at the bottom
of the stem. It was standard on XXIs but was fittedome VIICs and VIIC/41s in 1944
and 1945. It does not feature upon the VIIC/41 kit.




Part VI — Final Thoughts

Museum boat U 995

The VIIC/41 U 995 survived the war. Several yeaaten, in 1952, the boat was
commissioned into the Norwegian Navy. The boatesmnder the nami€aura (with

the NATO number S309) until retirement in 1965. TM&wegian Navy removed the
lower platform, leaving the former U 995 with nontergarten behind the tower. This
harked back to the early days of the VIIC whenlibats had no lower platform. Two
other German U-boats, U 926 and U 1202, also senvdte post war Norwegian Navy.

After her Norwegian service, U 995 was returneeymany. By the end of the
1960's the exterior of the boat was in poor cooditiDuring 1970 and 1971 the boat
was restored back to what she looked like durimgweetime Kriegsmarine service. By
November 1971 the boat was looking much more lige former self, with a lower
platform (wintergarten) in place once again. Bakon-Geratwas still in place at this
time. In March 1972 U 995 was transported to her permiaresting place at Laboe.
The boat did not have thgalkon-Geratduring the transit, and this feature is not on the
boat at present.

During the many years that have passed since hasity the boat has lain
outdoors at Laboe. In recent years some anti-dgomameasures have been conducted
to combat the corrosive impact of the elementss&hmeasures have made an impact
upon the exterior of the boat. Some free-floodinges have been replaced with steel
plate, while other features have been changed.

These changes are evidenced by the walk-around$lodtU 995 available in
books and on the internet. As some of these plsbto® areas that are not visible in U-
boat books and pictorials, it can be tempting te tlee U 995 photos as primary
reference material. However, given the fact thatimaf the exterior of U 995 was
rebuilt in the early 1970’s, and the anti-corrosrapasures conducted in recent years,
we must be/ERY cautious if we are thinking doing so. The extenbthe current U
995 cannot be considered as prototypical. Manyfeatlook slightly different to those
which featured on the boat when she was in hermarmrime.

Suitability of the Revell kits

Revell's early war Type VIIC kit (RV5015) has a TwurO tower, which featured on
VIICs during 1940, 1941 and 1942 (and probably @me boats during the earliest part
of 1943). So the tower included in the kit is soiéa without significant alteration, for
Type VIIC U-boats at these time periods.

If modelling a boat which served in the Mediterramdetween August 1942 and
September 1943, it is likely that the Revell towshnould be altered to the
Mittelmeerturmtower. If depicting a boat in December 1942 or ¢ady part of 1943,
the Revell tower may have to be altered to the Tuirower. If depicting a boat in the
spring of 1943, conversion to the Turm IV tower nimey required; this alteration will
certainly be required from August 1943 onwards.dépict a VIIC from August 1942
onwards, some form of radar antenna should belficehe tower.



Revell’s late war Type VIIC/41 kit (RV5045) hagpkanked deck, Atlantic bow,
schnorcheland Turm IV tower. It has the regular style of meigc compass fairing
rather than the late one. This makes the modalseiffor late war VIICs and VIIC/41s
with the old magnetic compass fairing.
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