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Ordnance, OF, 3.7 in
Soon after World War I ended it was
suggested that something heavier and
more powerful than the existing 76,2-
mm (3-in) anti-aircraft gun would be
required by the UK to meet antici-
pated increases in aircraft perform-
ance, but at that time (1920) the report
was simply shelved as there was then
no prospect of any funding for even
initial research into such a project. In-
stead it was not until 1936 that Vickers
produced a prototype of a new gun
with^a calibre of 94mm (3.7 in). The
design was approved for production
as the Ordnance, OF, 3.7 in, but initial
progress towards this goal was so slow
that it was not until 1938 that the pilot
production models were issued for de-
velopment trials.

The main reason for this slow pro-
gress was the gun's carriage. While
the gun was a fairly straightforward but
modern component, the carriage was
complex to what seemed an extreme.
The gun was intended for use in the
field by the army and thus had to be
fully mobile, but the final assembly was
what can only be classed as 'semi-
mobile'. The gun and its cradle and
saddle rested on a large firing platform
which in action rested on four outrig-
gers. The front wheels were raised off
the ground in action in order to pro-
vide some counter-balance for the
weight of the gun mass, and the rear
(towing end) axle was removed, Pro-
duction of the carriage soon proved to
be a time-consuming bottleneck, to the
extent that production began of what
was to be a purely static carriage for
emplacement in concrete. As time
went on the carr iage was re-
engineered to a more manageable
form. Thus the first production car-
riage was the Mk I, the static carriage
the Mk II and the final production ver-
sion the Mk III; there were sub-marks
of all of these.

When the equipment was first
issued the gunners did not take kindly
to it as they by far preferred the hand-
ier and familiar 76.2-mm (3-in) gun, but
even they came to appreciate that the
performance of the 94-mm (3.7-in)
ordnance by far exceeded that of the
older gun. In fact the 94-mm (3.7-in)
had an excellent all-round perform-
ance even if emplacing and moving it
was sometimes less than easy. As more
equipments entered service they
were gradually fitted with improved
and centralized fire-control systems
and such extras as power rammers
and fuse setters. By 1941 the type
formed the mainstay of the army's anti-
aircraft defences, and went on through
the rest of the war to prove itself to be
an excellent weapon.

The 94-mm (3.7-in) gun was im-
pressed into use as an anti-armour
weapon in the Western Desert cam-
paigns, but its weight and bulk made it
less than effective in this role although
it could still knock out any tank set
against it. Instead it was retained for
what it was best suited, the anti-aircraft
role, and thus the 94-mm (3.7-in) never
really got a chance to prove itself as
the British equivalent of the German
'88'. It was used on occasion as a long-
range field piece and was even at one
stage of the war used as a coastal de-
fence gun. However, its use in this role
was in the hands of the Germans, who
had captured some of the type at
Dunkirk, They appreciated the effec-
tiveness'of the weapon they termed
the 9.4-cm Flak Vickers M.39(e) so

Right: The static version of the British
3.7-in (94-mm) anti-aircraft gun was
theMkll, of which there were three
sligh tly differen t versions. This
version had a power rammer and
had a characteristic counterbalance
weigh t over the breech to
compensate for the long barrel.

Below: A 3.7-in (94-mm) gun sited in a
desert sangar formed by filling old
Italian ammunition boxes with
stones. The barrel is fitted with
makeshift sigh ts as the gun was no
doubt opera ting away from its
normal position.

much that they even went to the trou-
ble of manufacturing their own
ammunition for them for both the Flak
and the coastal defence roles. In the
latter they were particularly effective
at Walcheren, where 94-mm (3.7-in)
guns sank several Allied landing craft.

The gun soldiered on in British use
until Anti-Aircraft Command was dis-
banded during the 1950s. Many were
sold or handed over to other nations,
and some still survive in use in such
locations as South Africa and Burma.

Specification
Ordnance, OF, 3.7 in Mk III on
Carriage Mk III
Calibre: 94 mm (3.7 in)
Weight: complete 9317 kg (20,541 lb)
Dimensions: length overall travelling
8.687 m (28 ft 6 in); width 2.438 m (8 ft);
height 2.502 m (8 ft 2.5 in); length of
barrel 4.7 m ( 15 ft 5 in) ; length of rifling
3.987 m (13 ft 0.95 in)
Elevation: +807- 5°
Traverse: 360°
Maximum effective ceiling: 9754 m
(32,000ft)
SheUweight: HE 12.96 kg(28.56 lb)
Muzzle velocity: 792 m (2,600 ft) per
second

A victory salu te is fired in May 1945
by a complete ba ttery of 123.7-in
(94-mm) guns, probably on the
Larkhill ranges on Salisbury Plain.

These guns were only just entering
production when the war began, but
they remained in British service until
the late 1950s.

155



UK

Ordnance, QF, 4.5 in, AA Mk II

The British 4.5-in anti-aircraft gun
was not meant to be an easily
transportable weapon, as it was
originally a naval gun. In order to
move these guns across the country a
special transporting carriage was
produced, but even so moving the
gun was slow and awkward.

The gun that was to become the British
army's 4.5-inch anti-aircraft gun had a
rather muddled provenance, for it was
actually a naval gun intended for use
on board heavy vessels. It was under-
going acceptance trials in 1936 when it
was decided that it would make an
ideal anti-aircraft weapon for the army,
and after some inter-service discus-
sion the Admiralty agreed to divert
some of its anticipated production to
the army, but only on the understand-
ing that the guns would be emplaced
for the local defence of naval dock-
yards and other such installations.
More muddle ensued when it was dis-
covered by the army that the naval
guns (actual calibre 113 mm/4.45 in)
were intended for mounting in pairs.
The army wanted single mountings, so
time was lost while the necessary
changes were made and tested.

When the type did eventually get
into service (as the Ordnance, OF,
4.5 in AA Mk II) in time for the difficult
days of 1940, it was emplaced as a
static weapon only, Some measure of
mobility could be provided by using a
special heavy transporter trailer but
such moves were difficult and lengthy,
and required a great deal of prepara-
tion. Once emplaced, the guns demon-
strated their naval origins by the reten-
tion of a turret-type mounting that
rested on a base of heavy steel plate,
The turret-type shelter over the gun
had only limited protective value
against steel splinters or falling shrap-

nel, but was welcome on some of the
bleak gun-sites at which the weapons
were located,

The gun had all the usual naval attri-
butes, namely items such as a power
rammer, a heavy counter-weight over
the breech and a fuse setter on the
loading tray. The ammunition handling
equipment was very necessary, for
each complete round weighed
38.98 kg (85.94 lb) and the movement
of such weights over even a short
period would soon have exhausted the
ammunition handlers.

By 1941 the need to locate the guns
around Admiralty-significant areas
had been relaxed somewhat, allowing
some of the guns to be relocated on
stretches of coastline. There they
could be used in a dual anti-aircraft/
coastal defence role, but the numbers
involved were never large as most of
the guns remained in their static em-
placements. These guns were issued
with a special armour-piercing
ammunition, but the projectiles gener-
ally fired were of the HE type, although
there was a special but little-used
shrapnel projectile intended for local
defence against low-flying aircraft.

By 1944 it was intended that the gun
should be phased out in favour of the
more powerful 133-mm (5.25-in)
weapon, but this never happened and
some 113-mm (4.45-in) weapons were
still in their static emplacements as late
as 1951.

Specification
Ordnance, OF, 4.5 in, AA Mk II
Calibre: 113 mm (4.45 in)
Weight: emplaced 16841 kg (37,128 lb)
Dimensions: height of muzzle above
ground emplaced (0° elevation)
2.438 m (8 ft) or (80° elevation) 7,163 m
(23 ft 6 in); length of barrel 5.086 m
(16 ft 8.25 in); length of rifling 4.341 m
(14 ft 2,9 in)
Elevation: +807-0°

Originally produced as secondary
armament for major warships, the
4.5-in retained some naval
characteristics.

Traverse: 360°
Maximum ceiling: 12984 m (42,600 ft)
Shell weight: 24.7 kg (54.43 lb)
Muzzle velocity: 732 m (2,400 ft) per
second

3-in Antiaircraft Gun M3
When the USA decided to adopt an
anti-aircraft gun during World War I it
saved a great deal of development
time by taking a couple of 76.2-mm
(3-in) coast defence guns and adapting
them for the new task. Two main ver-
sions emerged from this operation,
one a static gun and the other a mobile
gun using a basic form of platform
mounting. In time the mobile mounting
was used as the basis for a more mod-
ern mobile equipment, and starting in
the mid-1920s a great deal of ex-
perimental and development work
was carried out, the original M1918
coastal defence guns still being used
as the basis.

By the time that this development
work had been completed, the origin-
al gun was virtually unrecognizable.

The rifling had been changed and
practically every other item on the gun
was altered to some degree as well.
The main trouble was that the gun itself
proved to be far too difficult to make
and required a great deal of machining
to very close tolerances. Some rede-
sign resulted in the 3-in Antiaircraft
gun M3, which also had a semi-
automatic breech block. It was this gun
that was standardized for use with the
new mobile platform, itself the result of
a great deal of development. The ori-
ginal World War I platform had been
very much a 'rushed' job, and as such
left much to be desired in the eyes of
the US Army, which sought an ideal
solution, In time this emerged as the
carriage known as the M2 or 'Spider
Mount': this was a pedestal mounting

with a number of long outrigger legs
over which a thick mesh platform was
laid for the gun crew. The arrange-
ment was certainly practical but the
long outrigger legs, which folded up-
wards to the centre, took up a great
deal of ground space.

By the mid-1930s it was obvious that
the days of the M3 were coming to an
end, and the basic design was once
again revamped in an effort to secure
better performance, An entirely new
90-mm (3.54-in) design was already on
the way, however, and thus the re-
vamped M3 did not prosper. Instead
the existing equipments were gradual-
ly withdrawn from front-line use as the
new 90-mm (3,54-in) guns appeared.
This took time, and when the USA en-
tered the war in 1941 the old M3 was

still in use in the Philippine Islands,
where the weapons were used as long
as the islands held out, Some lingered
on for a while in other Pacific areas,
and during early 1942 some were pa-
raded through US west coast towns
and cities in a programme to boost
civilian morale. These west coast guns
were culled mainly from training
stocks, for by early 1942 the M3 was in
use as a training gun only. Many of the
gunners who subsequently went on to
man the 90-mm (3.54-mm) guns started
their service training using up the ex-
isting ammunition stocks for the M3
guns. Once this training role had been
completed the old guns still found a
use, for many were removed from their
Spider Mountings and renovated for
use as the barrels for the M5 anti-tank
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gun. For this role the breech of the
105-mm (4.13-in) M2 howitzer was
used, and thus the old anti-aircraft
guns went on to a new service career.

At one point in the days immediately
after Dunkirk there were plans to sell
numbers of M3 guns to the United
Kingdom to replenish AA guns lost at
Dunkirk, but in the event none made
the Atlantic crossing,

Specification
3-in Antiaircraft Gun M3 on Mount
M2A2
Calibre: 76.2 mm (3 in)
Weight: complete 7620 kg (16,800 lb)
Dimensions: length travelling 7.62 m

(25 ft 0 in); width 2.108 m (6 ft 11 in);
height 2.87 m (9 ft 5 in); length of barrel
3.81 m (12 ft 6 in); length of rifling
3.196 m (10 ft 5.83 in)
Elevation:+807-T
Traverse:360°
Maximum ceiling: 9510 m (31,200 ft)
Shell weight: 5.8 kg (12.8 lb)
Muzzle velocity: HE 853 m (2,800 ft) per
second

Left: The M3 was by 1941 largely
relegated to home defence, as many
of the guns dated back to World
War I. Some did see action in theFar
East during 1942, however.

Above: In 1941 the American 3-in
(76.2-mm) gun was still in service in
several forms. This static version was
the 3-in Gun M4 on Mount M3, and
was used in such locations as the
Philippines and the Canal Zone.

USA

90-mm Gun Ml
Once it was realized that the old 76.2-
mm (3-in) anti-aircraft guns were com-
ing to the end of their service life dur-
ing the late 1930s, it was decided by
the US Army to produce a weapon not
only with a better performance but one
capable of firing a heavier projectile,
Since a 90-mm (3.54-in) projectile was
considered the upper weight limit of
what a soldier could handle manually
this was fixed as the new calibre, and
design work began in 1938. By 1940 the
prototypes were approved for service

Right: The 90-mm Antiaircraft Gun
M2 was a much revised version of the
earlier Ml but used a new carriage
with a turntable, a power rammer,
fuse setter and other changes. This
resulted in an excellent gun but one
that was slow and expensive to
produce.

use as the 90-mm Gun Ml on Antiair-
craft Mount MIAI, and production
commenced with a high priority
cachet.

The Ml was a handsome but a rather
complex weapon which proved dif-
ficult to produce. The gun assembly
itself was straightforward, but the car-
riage was another matter. It was de-
signed to be towed on a single axle
with two pneumatic tyres on each side,

This 90-mm Ml anti-aircraft gun is
dugin to take part in beach defences.
Other emplacemen ts can be seen,
including one at the left rear
containing the battery's rangefinder
and other fire control equipment.
Themountis theMlAl; the later M2
mount used a turntable.

and in action it stood on a cruciform
mounting with the crew standing
around the gun on a folding platform.
The problem was to get all this car-
riage and platform folded onto the
single axle. The result can be de-
scribed only as complicated.

Soon after the Ml gun was placed in
production it was supplemented by
the MIAI, which had provision for the
fitting of a spring rammer. In practice
this rammer proved to be more trouble
than it was worth and was usually re-
moved, but another change was on the
way, In July 1941 it was decided that in
future the 90-mm (3.54-in) gun and car-
riage would have to be capable of en-
gaging sea and land targets as well.
This meant a revision of the carriage as
on the Ml carnage the gun could not
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be depressed below 0°, and the
opportunity was taken to incorporate a
radical redesign, The M2 carnage had
a totally different design with a low
firing platform carried on four outrig-
ger legs when firing. It was much
handier and quicker to get into action,
and some versions also had a small
shield. The main change, however,
was to the gun, which became the M2
in which the ammunition feed for a new
fuse setter and rammer was added,
this making fuse setting much more
rapid and accurate, and also raising
the rate of fire to a possible 27 rounds
per minute. Yet more accuracy and
lethality was added in late 1944 when
the 90-mm (3.54-in) gun was used as

one of the first weapons on land to fire
the new proximity-fused round, one of
the most advanced weapon develop-
ments of the war years, Using this fuse
one gunner managed to shoot down a
Focke-Wulf Fw 190 fighter with a sing-
le shot as the unfortunate aircraft
attempted to intervene in the Arden-
nes campaign. The 90-mm (3.54-in)
gun and the proximity fuse were also
instrumental in the defeat of the V-l
flying bombs over southern England.

The 90-mm (3.54-in) gun in all its
forms was manufactured in large num-
bers, By August 1945 a total of 7,831 of
all types had been produced. This in-
cluded some guns intended for static
mounting only, and some guns were

indeed used around the coasts of the
continental USA in a dual anti-aircraft/
coastal role.

The 90-mm (3.54-in) gun was also
used in a purely coast defence mount-
ing in a special armoured turret, and at
one stage it was proposed that these
turrets would even have their own
automatic loaders, thus removing the
need for men to crew them in action as
they would be aimed and fired by re-
mote control. The 90-mm (3.54-in) gun
was also used in M36 tank destroyers
mounted on Sherman chassis, and
there were several advanced designs
involved in the production of a towed
90-mm (3.54-in) anti-tank gun, but none
of these saw service,

Specification
90-mm Gun M2 on Mount M2
Calibre: 90 mm (3.54 in)
Weight: complete 14651 kg (32,300 lb)
Dimensions: length travelling 9.021 m
(29 ft 7.15 in); height 3.073 m (10 ft 1 in);
wheelbase 4,166 m (13 ft 8 in); length of
barrel 4.50 m (14 ft 9.2 in)
Elevation:+807-10°
Traverse:360°
Maximum ceiling: 12040 m (39,500 ft)
Shell weight: 10.6 kg (23.4 lb)
Muzzle velocity: 823 m (2,700 ft) per
second

USSR

The Soviet 85-mm guns
By the late 1930s the Soviet armed
forces, in common with many other
armed forces of the time, decided that
the anticipated increases in aircraft
performance over the next few years
would soon render their current anti-
aircraft weapons obsolete. According-
ly they set about looking for a more
modern anti-aircraft gun with a better
all-round performance, but, in typical
Soviet fashion, instead of designing a
new weapon they used an old design
as the basis for a new weapon. They
simply took the 76.2-mm (3-in) Model
1938 and enlarged it all round to be-
come an 85-mm (3.346-in) gun. The
new gun was designated the 85-mm
Anti-Aircraft Gun Model 1919, and is
sometimes known as the KS-12.

The Model 1939 was very similar to
the 76.2-mm (3-in) Model 1938, but
could be easily recognized by its mul-
ti-baffle muzzle brake, a feature lacked
by the 76.2-mm (3-in) gun. A shield was
an optional extra. Production of the
Model 1939 was just getting under way
at Kaliningrad, near Moscow, when
the Germans invaded in 1941, so the
entire plant was moved to the Urals for
the rest of the war. Once back in pro-
duction the Model 1939 became the
standard heavy anti-aircraft gun of the
Red Army, though it was replaced in
production during 1944 by the more
powerful 85-mm Anti-Aircraft Gun
Model 1944 or KS-18. This was virtually
the same weapon as the Model 1939,
but could use a more powerful charge
to boost all-round performance with
the same projectile as that of the Model
1939.

Both the Model 1939 and the Model
1944 were designed from the outset to
be used as anti-armour weapons in the
same manner as the German '88'. They
were so successful in this role that the
Germans prized them as war booty
and used any captured examples
alongside their own 88s under the de-
signations 8.5-cm Flak M.39(r) and 8.5-
cm Flak M.44(r). As with the Soviet
76.2-mm (3-in) guns, captured exam-
ples were also shipped back to the
Reich for home defence, where they
were.rebored to the standard German
88 mm (3.465 in) once all captured
ammunition stocks had been ex-
pended. Most of the guns used in this
way by the Germans were Model
1939s, which became 8.5/8.8-cm Flak
M.39(r) guns.

The Model 1939 and the Model 1944
were both good anti-aircraft guns, and
this is attested by the fact that many are
still in active service to this day. Num-

bers are still in service with some of
the Warsaw Pact nations (but not the
Soviet Union itself) and they are likely
to be encountered in countries as di-
verse as the Sudan and Vietnam. Large
numbers were active during the Viet-
nam conflict against the US Air Force,
These 'modern' guns now usually rely
on some form of centralized fire-
control system, usually radar-based,
and the original on-carner fire controls
are now either removed or little used.

The 85-mm (3.346-in) gun itself was
used as the basis for a number of other
Soviet weapon projects. It was
adopted to become the main arma-
ment of the SU-85 assault gun/tank des-
troyer, and was even adapted for use
on a towed anti-tank gun mounting.

Specification
85-mm Anti-Aircraft Gun Model 1939
Calibre: 85 mm (3,346 in)
Weight: travelling 4220 kg (9,303 lb)
and firing 3057 kg (6,739 lb)
Dimensions: length travelling 7.049 m
(23 ft 1.5 in); width 2.15 m (7 ftQ.65 in);
height 2.25 m (7 ft 4.6 in); length of
barrel4.693 m(15 ft4,76 in); lengthof
rifling3.494 m (11 ft 5.54 in)
Elevation: +827-2°
Traverse: 360°
Maximum ceiling: 10500 m (34,450 ft)
Shell weight: 9.2 kg (20.29 lb)
Muzzle velocity: 800 m (2,625 ft) per
second

The 85-mm anti-aircraft gun was
developed from the success fui 76.2-
mm series, and proved highly
effective in service. Much prized by
the Germans, captured equipment
was used alongside the famous '88'.
Many were used in the defence of
Germany from the Allied bombing
campaign.

The Soviet 85-mm (3.346-in) Model
1939 was so good that some were still
in use in Vietnam during the early
1970s. The gun was also known as the
KS-12, and was much used by the
Germans after 1941, many being re-
bored to take 88-mm (3.465-in)
German ammunition.
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Light Anti-
Aircraft Guns

1939 saw tactical air power take its place as a significant factor in battle, its

importance calling for newer, more effective methods to protect forces on the

ground. High volumes of light anti-aircraft fire were seen to be the answer,

with the Wehrmacht taking the lead.

In 1939 the light anti-aircraft
gun was a relatively new

concept. For the most part such
weapons had calibres of between
20mm (0.787in) and 40mm
(1.575in), and were all capable of
putting into the air large volumes
of automatic fire. They were main-
ly intended for the defence of an
area of sky that extended to no
more than 3000m (9843ft) at
best, although they were usually
employed against targets flying at
altitudes much lower than that.

Most of the guns included in
this study had a calibre of 20mm.
This calibre had been established
by the end of World War I as the
optimum for a projectile that
could carry a useful explosive pay-
load and yet remain economic to
fire automatically. However, after
1941 this calibre had to be revised
upwards in size as aircraft targets
increased in speed and in the
degree of protection they
carried. Some nations, such as
Germany, had foreseen this trend
and had equipped themselves
accordingly with 37mm (1.457in)
weapons; it is indicative that the
best all-round weapon in this cate-
gory in service during the war
years was the Swedish Bofors gun
with a calibre of 40mm (1.575in),
one that is still in widespread use
today. But the smaller-calibre
weapons remained in use even

The operation to liberate Europe meant the building and maintenance of vast stockpiles in England
ready to equip the troops once the battle began; these are 40mm (1.6in) Bofors Light AA guns.

though the only way that they
could ensure a target 'kill' was to
increase the number of projectiles
actually hitting the target. Since to
increase the rate of fire of most
guns would mostly have entailed a
major redesign, the only way to
boost the weight of fire was to
increase the number of barrels fir-
ing from one mounting at any one
time. The best example of this

concept could be seen with the
change of the single-barrelled
2cm Flak 38 to the four-barrelled
2cm Flakvierling 38, one of the
German weapons most feared by
Allied tactical flyers.

Not all the guns included in
this section attained the fame of
the German light Flak weapons.
Some, such as the Schneider
37mm (1.457in) gun, were some-

what less than successful, but oth-
ers, such as the Bofors gun, the
Oerlikon cannon and the Soviet
Model 1939, are assured of a
place in artillery, if not world, his-
tory. They defended the ground
forces against tactical attack air-
craft and they defended home
areas against more formal bomber
forces in a war in which the air-
craft became a dominant weapon.
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Maxson Mount
One of the main American weapons
produced as a counter to the low-flying
aircraft was not of the same calibre as
the other weapons in this study, for
instead of using what are normally re-
garded as cannon calibres, the Amer-
ican solution used heavy machine-
guns with a calibre of 12.7 mm (0.5 in).
This was the Maxson Mount, which
used a combination of four 12.7-mm
Browning M2 heavy machine-guns on
a single mounting with two guns on
each side of a central pedestal-type
housing, The proper service designa-
tion for this arrangement was Multiple
Caliber .50 Machine-Gun Carriage
M51.

The Maxson Mount was used on a
variety of different carriages. One of
the most common was a trailer towed
by a light truck or even a Jeep. This
trailer used twin axles, and in action
legs could be lowered to the ground at
each corner to provide increased sta-
bility when firing. The trailer also ear-
ned a number of batteries and a bat-
tery-charging set, for the Maxson
Mount was electrically powered. The
electrical supply was used for eleva-
tion and traverse, and the motors used
were powerful enough to meet the
most demanding calls made upon
them by the gunner, who sat on the
turret between the two pairs of
machine-guns. The motors could move
the guns from the horizontal to +60° in
one second, and the turret could
traverse at the same rate. In order to
keep the two main batteries topped up
at all times, they were normally kept on
constant charge in action.

The combined fire of the four
Browning machine-guns was sufficient
to bring down any aircraft caught in
their fire, despite the fact that the
rounds carried no explosive payload.
The guns were aimed using a naval
reflector sight, but the tracer fired by
the guns could also be used to assist
aim and some gunners relied on the
tracer alone to make fire control cor-
rections.

The Maxson Mount was also used on
halftracks as well as towed trailers. On

both types of carriage the guns were
supplied with 200 rounds each, fed into
the guns from belts carried in enclosed
chests mounted outboard of the guns.
On some turrets the belts could be fed
into the guns under electrical control
but the normal gun action was more
commonly used.

The Maxson Mounts were normally
used to provide protection for convoys
or mobile units against air attack, and
after 1945 continued to serve with
many armies. Many are still in use to-
day, but recent years have seen a
move away from the retention of the

four machine-guns to a new configura-
tion using two 20-mm cannon. Israel
has adapted all the Maxson Mounts it.
has in service to this new form, and
Brazil is another nation taking the same
path, Israel continues to use its mod-
ernized Maxson Mounts on halftracks,
but there is a towed version as well.

Specification
Maxson Mount
Calibre: 12.7 mm (0.5 in)
Length: (guns) 1.654 m (65.1 in)
Weight: in action 1087 kg (2,396 lb)
Elevation:-5° to+85°

Traverse: 360°
Muzzle velocity: 884 m (2,900 ft) per
second
Maximum effective ceiling: about
1000 m (3,280 ft)
Rate of fire: (cyclic, all guns) 2,300 rpm

The crew o fa Multiple Gun Motor
Carriage Ml 6 relax on stand-by
close to the famous bridgeât
Remagen. The crew have toned
down the appearance of the vehicle
with hessian anda board over the
tracks. Note the spare ammunition
magazines.

A Maxson mount is dug in in the
Solomons. The gun layout can be
clearly seen, as can the box
magazines that held up to 200

12.7-mm (0.50-in)rounds. The
gunner was seated between the guns
and used a reflector sight.

A Multiple Caliber .50 Machine-Gun
Carriage MS 1 is seen in action at
Hollandia on New Guinea against
low-flying aircraft. This trailer-borne

carriage was commonly known as
the Maxson mount and the gunner's
helmet can just be seen protruding
from between the magazines.

160



37-mm Antiaircraft Gun Ml
The development work that led to the
37-mm Antiaircraft Gun Ml on Car-
riage M3 series started in 1921. It was
yet another product of the fertile mind
of John M. Browning, who continued to
work on the gun until he died in 1926.
Development of the project then
lapsed until 1934, mainly as a result of
defence spending cuts of the period.
When work resumed it was not long
before the gun was in production, not
only for the US Army but for the US
Navy (37-mm AN-M4) and US Army
Air Corps (37-mm Aircraft Automatic
Gun M4 and MIO) as well. Production
started in 1940 under the auspices of
the Colt Company, and to some the gun
is still known as the Colt 37 mm.

The 37-mm ( 1.457-in) gun was an un-
remarkable design that performed
well enough, but it was rather let down
by its ammunition which proved to be
underpowered and was thus of limited
value against low and fast aircraft
targets. Various production and car-
nage changes were introduced until
the M1A2 stage was reached, and at
that point the British requested that the
Americans should use some of their
industrial potential to build Bofors guns
for them. A quick perusal of the Bofors
gun convinced the Americans that it
was much better than their 37-mm de-
sign, and they promptly adopted the
Bofors in its place. But it was some time
before Bofors fabrication could get
under way, so the M1A2 continued to
roll off the Colt production lines.

Somewhere along the line combat
analysis revealed that many anti-
aircraft gunners were not using the
gunsights to aim their weapons, but

It had been intended that the 37-mm
( 1.457-in) Antiaircraft Gun M1A2 was
tobe thestandard US Army light anti-
aircraft weapon, but the Bofors Gun
took over that role. However, the
M1A2 remained in production until
there were enough Bofors Guns to
hand.

were instead watching the tracer ele-
ments as they fired and correcting the
aim onto the target by this means
alone. While this was, and still is, a
positive way to aim a gun, at calibres of
37 mm and above, it soon becomes an
uneconomic practice on any scale,
Accordingly a new Combination
Mount M54 was developed that car-
ried two 12.7-mm (0.5-in) Browning
heavy machine-guns, one on each side
of the central 37-mm barrel. As the
machine-guns were ballistically very
similar to the main gun their tracer
could be used as the aiming element
and once on target the main gun could
be fired. This worked out very well in
practice. Most of these combination

mounts were used on halftracks or on
board US Navy vessels right through
and after the war, but there was a
drawback as far as the original desig-
ners were concerned: far from using
the two machine-guns as the aiming
elements of the combination, many en-
thusiastic gunners continued to use all
three weapons to fire tracer all the
time, thereby negating the original in-
tention.

During the war large numbers of
M1A2 guns and combination mounts
were delivered to the USSR as part of
Lend-Lease. Many of these weapons
never found their way back to the Un-
ited States and still appear in odd cor-
ners of the world where Soviet influ-

ence is paramount. Some remain in
service with Warsaw Pact militia
forces, long after they have passed
from use in the West.

Specification
M1A2 on Carriage M3A1
Calibre: 37 mm (1.457 in)
Length of piece: 1.986 m (78.2 in)
Weight:inaction2778 kg(6,124 lb)
Elevation:-5° to+90°
Traverse: 360°
Muzzle velocity: 853 m (2,800 ft) per
second
Maximum ceiling: 5669 m (18,600 ft)
Rate of fire: (cyclic) 120rpm
Projectile weight: 0.61 kg ( 1.34 lb)

SWITZERLAND

20-mm Oerlikon
The 20-mm Oerlikon gun has a rather
long history, stretching back as far as
1914 when it was produced by one
Remhold Becker in Germany. Ver-
sions of this gun were used during
World War I as German air force
weapons, but in 1919 Becker transfer-
red his brainchild to Switzerland,
where it was produced by a firm
known as SEMAG until that concern
was taken over by the Werkzeug Mas-
chinenfabrik Oerlikon at Oerlikon, still
in Switzerland. Under this new con-
cern production of many types of Oer-
likon gun expanded greatly (the ori-
ginal Becker weapon as the Type F,
the SEMAG model as the Type L and
its own version as the Type S), and the
usual practice of licence production
elsewhere soon followed. France was
one early manufacturing location (2-
cm Mitrailleuse C.A. Oerlikon), and
Japan another (Type 98). Sales were
made worldwide, and Oerlikon air-
craft and anti-aircraft guns were a
common sight in many nations.

The Oerlikon was a gas-operated
gun with the mechanism action
assisted by the large coil springs
around the barrel that were a recogni-
tion feature of the weapon. After 1935
the Oerlikon was produced in the Un-
ited Kingdom for the Royal Navy so
that by 1939 there were considerable
numbers of this Gun, 20-mm, Oerlikon
in use. This was just as well, for by 1940
they were being pressed into service
on land mountings of all kinds. Some of
these British mountings were simple in
the extreme but others such as the
Haszard semi-mobile mount were

First in troduced in its earliest form in
1914, the Oerlikon 20-mm saw its
widest service as a naval weapon, as
here, mounted on the escort carrier
H MS Trumpeter on convoy duty in
1944.

The Swiss 20-mm (0.79-in) Oerlikon
cannon was manufactured in the
United Kingdom andmany other
countries, and was one of the most
important weapons of its type in use
during World War II. Although used
mainly as a naval weapon, many
were employed by land forces. This
is the British HBMk 1 mounting.
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The Oerlikon normally used a 60-
round drum magazine for the feed sys-
tem, but a 20-round box magazine was
used on some versions, including
those used by the Germans, who knew
the Oerlikon as the 2-cm Flak 28 or
Flak 29, and some of their guns were
later passed to the Italians (Cannone-
Mitragliera da 20 Oerlikon), Over the
Atlantic the Americans were produc-
ing Oerlikons by 1940 as the 20-mm
Automatic Gun Mk IV, originally for
the Royal Navy but later for their own
use, and the type was particularly use-
ful in the Pacific against Japanese
kamikaze attacks. Thus the Oerlikon
gun was another of those weapons that
started life in a neutral state but ended
up being used by all sides, and some of
the kamikaze aircraft that attacked US
Navy shipping were shot down by
Oerlikon guns carried on those same
ships, firing back at aircraft that also
carried Oerlikon guns. The same situa-
tion prevailed in Europe, for many
Luftwaffe aircraft carried Oerlikon
guns of one type or another.

Many of the guns used by the United
Kingdom armed forces had their ori-

gins in Royal Navy models, but these
were fairly easy to adapt to a number
of land mountings, At sea most Oerli-
kons were used on simple pedestal
mountings whatever navy happened
to be using them. Many are still in use
today (but only rarely on land) for they
cont inue to be a popular naval
weapon, which cannot be bad for a
design that can trace its origins to 1914.
Since then it is probable that more
Oerlikon Guns have been produced
than any other weapon of their type.

Specification
Automatic Gun Mk IV
Calibre: 20 mm (0.787 in)
Length of piece: 2.21 m (87 in)
Weight: (gun only) 66.68 kg (147 lb)
Elevation:-10° to+75°
Traverse: 360°
Muzzle velocity: 831 m (2,725 ft) per
second
Maximum effective ceiling: 1097m
(3,600ft)
Rate of fire: (cyclic) 465-480 rpm
Projectile weight: 0.119 kg (0,2625 lb)

Twin 20-mm Oerlikons are cleaned
aboard the Indian Navy sloop HMIS
Narabda la te in the war. Still in
service at sea after more than 70

years, the Oerlikon is now rarely
encountered in towed form, although
modern guns by the same firm are in
wide use on land.

Oerlikon or a Polsten. The same
mounting could also accommodate an
American Hispano aircraft cannon,
also in 20-mm (0.787-m) calibre.

One change that was introduced as
standard on the Polsten was a new
magazine. The old Oerlikon drum
magazine proved to be unpopular in
service as it was a bulky and awkward
item and took some time to load prop-
erly. It was also very difficult to make
and consumed a large number of
machining operations. On the Polsten
it was replaced by a vertical box
magazine holding 30 rounds arranged
in a 'double-stack' configuration that
was not only easier to load but which
was much easier to change on the gun.
It was also far cheaper to make.

In many ways the Polsten gun may be
regarded as a Polish rather than a Brit-
ish weapon, but it was produced only
in the United Kingdom. It had its ori-
gins in the fact that although the Oerli-
kon gun was a highly successful
weapon it was difficult to manufacture
and required a large number of
machining processes. The Poles de-
cided to make production easier: they
took the basic design but introduced
changes to make the weapon simpler,
They were just about to complete the
project when the Germans invaded
Poland in September 1939. Subse-
quently the members of the design
team fled to the UK, taking their draw-
ings and experience with them and
re-established the team there, They
were joined by expatriate Czechs and
some British designers and in time
their results were placed in production
in a weapon known as the Polsten ('Pol'
after Poland and 'sten' after the British
Sten Company, the same company that
manufactured the cheap and cheerful
Sten sub-machine gun).

The Polsten was a remarkable piece
of design and production engineering,
The Oerlikon gun used 250 compo-
nents, but the Polsten reduced this to
119; the costs were considerably re-
duced as a result, falling from a nomin-
al £320 for the original to between £60
and £70 for the Polsten. Not surprising-
ly, as soon as the Polsten was ready it
was rushed into production. That was
in March 1944 and thereafter produc-
tion of the Oerlikon ceased in favour of
the cheaper weapon.

Although the Polsten was cheaper
and easier to make it was every bit as
effective as the Oerlikon original, The
Polsten could fit into any mounting in-
tended for the Oerlikon, so it was used
in a diversity of roles ranging from air-
craft gun to tank co-axial weapon. On .
ground mountings it was used as an
anti-aircraft gun on a Universal Mount-
ing that could accommodate either an

Right:A20-mm (0.79-in) Polsten Mkl Gun on theMounting, UniversalMkl
(the wheel outline is diagramatic). The Polsten was a simplified Oerlikon Gun
designed by a team of Polish engineers who fled from Poland to the United
Kingdom in 1939.

Above:Broken down into its
operating position, a Polsten gun
shows the sparse construction of this
simplified, lightened version of the
well-tried Oerlikon.

The Polsten never replaced the
Oerlikon gun in service, for although
the Oerlikon was expensive it was
very robustly made and could last for a
very long time. Instead the Polsten and
the Oerlikon soldiered on side by side
with the British army until both were
withdrawn some time during the 1950s.
Even now Polstens continue to appear
at odd spots around the world, and as
the ammunition for them and the Oerli-

kon is still in widespread production
there is no reason why they should not
continue to work on for many years to
come.

Specification
Polsten (Universal Mounting)
Calibre: 20 mm (0.787 in)
Length of piece: 2.178 m (85.75 in)
Weight: (gun) 54,9 kg (121 lb)
Elevation:-5° to+85°
Traverse:360°
Muzzle velocity: 831 m (2,725 ft) per
second
Maximum effective ceiling: 2021 m
(6,630 ft)
Rate of fire: (cyclic) 450 rpm
Projectile weight: 0.119 kg (0.2625 lb)
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JAPAN

Type 98 20-mm Machine Cannon
The Army Type 98 20-mm Machine
Cannon was a Japanese army weapon
introduced into service in 1938, and
was designed from the outset as a dual-
purpose weapon capable of use
against aircraft and armoured ground
targets. Thus it had a rather odd-
looking carriage that added to its
somewhat archaic appearance. This
appearance was deceptive, for the
Type 98 was a thoroughly modern
weapon with good overall perform-
ance.

The carnage was rather high and
mounted on two spoked wooden
wheels that, were used to move the
weapon, either as a towed unit behind
a light truck or animal team, or by man-
handling. Once in position the trail legs
opened to form the rear components of
a tripod with another outrigger leg for-
ward. Once the tripod had been de-
ployed the wheels were lifted off the
ground to permit 360° traverse with the
gunner/aimer behind the gun on a
small seat. If required the entire
weapon could be broken down into
separate loads for animal or man-pack
transport. It was possible to fire the gun
direct from the wheels but since the
weapon had a rather high centre of
gravity it soon became unstable;
moreover, it took only about three mi-
nutes to get the gun into action on its
tripod with a two- or three-man crew.

The Type 98 was a very hard-hitting
weapon. This was due mainly to its
20-mm (0.787-in) ammunition, which
was similar to that fired from the Type
97 anti-tank rifle, though the Type 98
ammunition used a slightly longer and

wider cartridge case. This cartridge
enabled the Type 98 projectiles to
penetrate 30 mm (1.18 in) of armour at
a range of 247 m (270 yards), so the
effect of the same projectile against a
low-flying aircraft can well be im-
agined. According to many accounts
the Type 98 was used more in the anti-
aircraft than anti-tank role, despite the
fact that its cyclic rate of fire was rather
low (120 rounds per minute), de-
creased in service by the use of a box
magazine holding 20 rounds in a ver-
tical row.

A twin-barrelled version of the Type
98 was produced in small numbers, but
this was not the only other 20-mm
weapon used by the Japanese. By 1944
anti-aircraft guns were in great de-
mand and all manner of odd weapons
were impressed for the role. Surplus
aircraft cannon were one source, and
the Japanese navy often gave up pre-
cious weapons for extemporized
mountings in the defence of strategic
islands. Among these were 25-mm
(0.98-in) cannon that were lifted direct
with their original naval mountings into
shore-located weapon pits in single-,
double- and triple-barrelled mount-
ings. These Navy Type 96 25-mm
Machine Cannon weapons had a per-
formance very similar to that of the
Army Type 98 and were used by army
personnel. To provide these navy
weapons with mobility, some were
mounted on simple sledges for towing
across level ground.

Specification
Type 98

This Type 98 is emplaced for the anti-
aircraft role and has the barrel a t full
elevation. The 20-roundbox
magazine is fitted, and here the
figure 11 points to a cocking handle.

Calibre: 20 mm (0.787 in)
Length of piece: 1.46 m (57.5 in)
Weight: in action 268.77 kg (593 lb)
Elevation:-10° to+85°
Traverse: 360°
Muzzle velocity: 830 m (2,723 ft) per

The seemingly high carriage is
con verted to a low and stable firing
platform for the anti-aircraft role;
note the combination of a muzzle
brake with a rather short barrel.

second
Maximum effective ceiling: about
3650 m (11,975 ft)
Rate of fire: 120rpm
Projectile weight: 0.136 kg (0.3 lb)

20-mm Scotti
The Italian army had two standard 20-
mm (0.787-in) anti-aircraft weapons in
service during World War II. One was
the Breda and the other the Scotti, or to
give it its full Italian designation, the
Cannone-Mitragliera da 20/77 (Scotti).
which was also known as the Mitrag-
liera Isotta Fraschini from the produc-
tion facility where it was manufac-
tured; the name Scotti comes from
Alfredo Scotti, the designer. The Scotti
was first mooted in 1932, and the initial
examples were produced in Switzer-
land at the Oerlikon works, which no
doubt accounts for the use of a drum
magazine very similar to that of the
Oerlikon gun. This drum was later dis-
carded in favour of 12-round trays.

Compared with the Breda the Scotti
was a far simpler weapon. It resem-
bled the Oerlikon gun in some re-
spects, but used a different mechan-
ism. It was much easier to manufacture
than the Breda, but despite the use of a
longer barrel the Scotti's overall per-
formance appears to have been in-
ferior to that of its contemporary. The
same ammunition type (together with
its super-sensitive fuse) appears to
have been used, but the maximum
effective ceiling was lower than that of
the Breda, which indicates a different
propellant charge. To balance this,
against targets at low altitudes the rate
of fire was slightly higher and for the
benefit of the gun crew the Scotti was
lighter than the other weapon.

The Scotti appears to have been
used in smaller numbers than the Bre-
da, but it was also used by other na-
tions. Before 1940 many Scottis were
sold to various South American nations,

and it also appears that many made the
long journey to China. After 1942 the
ease of fabrication of the Scotti (com-
pared with the more complicated Bre-
da) led to an increase in Scotti produc-
tion totals, but the type never seriously
challenged the number of Bredas in
service. Before 1943 many Scottis we re
used by German troops operating in
North Africa as the 2-cm Scotti (i), and
once the Italians had surrendered the
Scotti became an established part of
the German inventory for units based
in Italy. It was certainly used by Ger-
man units operating against the Yugo-
slav partisans and there seems to be
enough evidence to state that after
1943 the guns were kept in production
at the Isotta Fraschini facility in Turin
for German use.

Two versions of the Scotti were pro-
duced. One was, a semi-mobile version
that could be carried on trucks and
dismounted for use; once off the truck it
could be manhandled on a twin-
wheeled carriage, though in action the
gun rested on a light flat tripod mount-
ing. The other version was static, with
the gun on a pedestal mounting. This
latter version was used mostly on the
Italian mainland, and after 1943 num-
bers of them were taken over by Brit-
ish troops for the local defence of coas-
tal artillery positions. After 1945 the
type was used for some years by the
re-formed Italian army.

Specification
Scotti
Calibre: 20 mm (0.787 in)
Length of piece: 1.54 m (60.6 m)

Weight: in action 227.5 kg (502 lb)
Elevation:-10° to+85°
Traverse: 360°
Muzzle velocity: 830 m (2,723 ft) per
second
Maximum effective ceiling: 2135 m
(7,005 ft)
Rate of fire: (cyclic) 250 rpm
Projectile weight: 0.125 kg (0.276 lb)

The Cannone-Mitragliera de 20/77
(Scotti) was used alongside the
Breda as the standard Italian army
light anti-aircraft cannon. It was
longer than the Breda and could use
a 60-round drum magazine, but 12-
round trays could also be used. Two
types were produced, one static and
the other for towing by light trucks.
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ITALY

20-mm Breda
One of the two standard Italian 20-mm
(0.787-in) AA guns was the weapon
known to the Italian army as the Can-
none-Mitragliera da 20/65 modello 35
(Breda). It was first manufactured in
1934 by the Società Italiana Ernesto
Breda of Brescia, a company that was
no stranger to weapon production but
whose staple activity was building
locomotives and trucks. The Breda gun
was designed as a dual-purpose
weapon for use against ground and air-
craft targets, and was taken into ser-
vice by the Italian army in 1935.

The 20-mm Breda gun was a very
effective weapon, and was much used
by the Italian army. It had a rather com-
plicated twin-wheeled carriage that
could be towed into action behind a
truck, but it was light enough to be
manhandled over considerable dis-
tances and it could even be broken
down into four pack loads for man car-
riage or mule transport. In action the
gun required a team of three men: the
aimer sat on the gun and used a com-
plex telescopic sight incorporating a
predictor function. Ammunition was
fed into the gun on 12-round trays, and
the feed mechanism contained the odd
Italian feature of placing the spent car-
tridge case back into the tray once it
had been fired. Exactly what function
this feature was supposed to impart is
uncertain, but it appeared on several
Italian automatic weapons and at least
had the advantage of keeping the gun
position tidy.

Against ground targets the gun fired
armour-piercing rounds. Aircraft
targets were engaged with a high ex-
plosive projectile that incorporated a
very sensitive percussion fuse to oper-
ate against light aircraft structures. The
projectile also had a self-destruct fea-
ture if it did not hit a target. The tripod
platform of the gun provided a steady
base for firing, and against aircraft the
gun proved to be very successful.
Against tanks it was less effective, but
any weapons captured by the Allies
during the North African campaigns
were usually mounted on the light
armoured cars of the day to provide
them with more offensive capability
than that provided by the usual
machine-guns, The Germans also took
over numbers of Breda guns for their

own use in North Africa under the de-
signation 2-cm Breda (i), and the Italian
surrender of 1943 meant that all guns
on the Italian mainland immediately
changed to German use. Much farther
afield, some Breda guns were also
used by various of the warring Chinese
military factions,

Apart from the modello 35 there was
also a modello 39. This was a much
more complex weapon: it used the
same gun as before, but allied to a
static pedestal-type mounting on
which the gun itself was suspended
below curved arms that carried the
sighting system. This version was
usually retained for the defence of the
Italian mainland.

Specification
Breda modello 1935
Calibre: 20 mm (0.787 in)
Length of piece: 1.30 m (51.2 in)
Weight: in action 307.35 kg (678 lb)
Elevation:-10° to+80°
Traverse: 360°
Muzzle velocity: 830-850 m (2,723-
2,789 ft) per second
Maximum effective ceiling: 2500 m
(8,202ft)
Rate of fire: (cyclic) 200-220 rpm
Projectile weight: 0.135 kg (0.298 lb)

One very prominent feature of the
20-mm (0.79-in)Breda gun was the
long sight arm arrangement, which
was meant to keep thegun sight in
fron t of the aimer's face at all angles
of elevation. It worked very well, but
was rather complex and heavy, and
elsewhere much simpler design
solutions were usually found.

Members of the Slovak division operating with the
Wehrmacht are manning a 20-mm Breda. Following the
Italian surrender, Germany commandeered much of the
equipment of the Italian army, often giving it to their
dwin dling n umber of allies.

40-mm Bofors
The 40-mm Bofors gun has by now pas-
sed virtually into legend as one of the
most successful weapons of its type
that has ever been produced, and it
was used by nearly all protagonists
during World War II, and a measure of
its effectiveness can be seen by the
fact that it is still in service to this day.

The 40-mm (1.575-in) Bofors gun had
its origins in a 1928 request from the
Swedish navy for AB Bofors to design a
light anti-aircraft gun. The first weapon
was manufactured in 1930 and was
subsequently produced in single- and
twin-gun mountings for the navy, and
on a mobile ground mounting for the
army. It was this latter version that be-
came the most famous, for it was soon
seen to be the best gun of its type
available. It had a high muzzle velocity
(making it an ideal ant i -a i rcraf t
weapon), it fired a good-sized projec-
tile with a worthwhile payload that
could bring down virtually any aircraft
that it hit, and the mounting and car-

riage were relatively light and handy
to use in action. Within a few years
orders were flooding into the AB
Bofors factory at Karlskroga but, more
importantly at the time, a number of
foreign governments negotiated for li-
cence production of the gun and its
ammunition. These nations included
Hungary, Poland, Finland, Greece,
Norway and many other countries as
well. Thus by 1939 the Bofors gun was
in production all over Europe for many
armies in a bewildering arrangement
of cross-deals, For instance the United
Kingdom took out a licence, but was in
such a hurry to re-arm with the Bofors
gun that it also purchased quantities
from Poland and Hungary. France
wanted to set up a line but purchased
guns from Poland,

Some nations, such as Poland, in-
corporated their own modifications,
contributing a lighter carriage (in the
40-mm armata przeciwlotnicza wz 36)
which was later adopted by the British.

Progressive developments to the car-
riage and sights were gradually intro-
duced, and there were many and va-
rious models of naval mountings. Some
of these variations are covered separ-
ately, though the gun itself changed
but little. It used a robust clip-fed
mechanism in which the sequence
was automatic once the gunner had
pressed the trigger. As he did so a
round was rammed into the breech,
the breech closed and the weapon
fired, the spent case being ejected
ready for another round to be fed, all in
a sequence that continued as long as
the trigger was pressed. If the barrel
became overheated it could be rapid-
ly changed.

After 1940 the main centres of Bofors
production were the United Kingdom
(Gun, AA, Mk 1) and the United States,
where the original Swedish design
was reproduced virtually unchanged
as the 40-mm Gun Ml. On the German
side production was continued at the

Kongsberg Arsenal in Norway for use
by the German army and the Luftwaffe
as the 4-cm Flak 28 (Bofors). In the Far
East weapons captured in the Dutch
East Indies were used by the
Japanese. The Soviet Union received
some numbers of Bofors from the
Americans under Lend-Lease, so it
can be seen that Bofors guns were in
action on all fronts throughout the war.

Specification
Bofors gun
Calibre:40 mm (1.575 in)
Length of piece: 2.25 m (88.6 in)
Weight: in action 2460 kg (5,423 lb)
Elevation:-5° to+90°
Traverse: 360°
Muzzle velocity: 854 m (2,802 ft) per
second
Maximum ceiling: 7200 m (23,622 ft)
Rate of fire: (cyclic) 120 rpm
Shell weight: 0,89 kg (1.96 lb)
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25-mm Hotchkiss
Between the world wars the French
army retained great weapon stock-
piles from World War I, and with them
a military philosophy that dealt only in
terms of World War I battles. Thus
when it came to considerations of anti-
aircraft weapons it was decided that an
updated 75' (the famous 75-mm/2,95 in
Model 1897) was all that was required,
and that a new 12.7-mm (0.5-in) heavy
machine-gun would suffice for low-
level defences. The French arma-
ments manufacturers, including Hotch-
kiss, thought otherwise and in 1932
brought out a new 25-mm (0.98-in)
automatic weapon and presented it to
the military authorities.

The response was negative. The
staff planners saw no need for a
weapon such as the 25-mm Hotchkiss
and were unwilling to consider the
type. They did agree to carry out trials
with the new gun, but that was all and
by the mid-1930s it appeared that the
project was defunct. Then came the
Spanish Civil War, and French military
observers on the spot soon noted that
there most definitely existed a re-
quirement for a weapon heavier than
machine-guns to counter the activities
of ground-attack aircraft. Thus there
was a rushed order to Hotchkiss for
large numbers of its 25-mm weapon.
But this order was beset with uncer-

tainties regarding rates of fire, type of
carriage and so on. It was late 1938
before the order was finally sorted out
and by then things had got a bit out of
hand, for Hotchkiss had already
started production of a model for
Romania and the French order meant
changes to the design and the produc-
tion line. But eventually the guns
started to flow from the factory.

There were two types of 25-mm
Hotchkiss. One was the Mitrailleuse de
25mm sur affût universel Hotchkiss
Modèle 1938, which was a light
weapon transported on a single-axle
carriage; the other was the Hotchkiss
modèle 1939, which was a heavier
weapon intended for static use but
capable of being moved if required.
Both were basically simple and adequ-
ate weapons with a high rate of fire and
good ammunition that was also in-
tended for use against ground targets if
the opportunity arose. Thus an armour-
piercing projectile was available. A
version for use by the French navy was
produced using a pedestal mounting,
and just before the Germans invaded
France in May 1940 Hotchkiss pro-
duced a twin-barrelled variant known
as the Hotchkiss modèle 1940, which
did not get past the initial trials stage.

The main problem for the French
army was that the Hotchkiss produc-

tion lines could not churn out the guns
in sufficient numbers. Despite wartime
urgency, the Hotchkiss works were
beset by industrial troubles and other
delays to the extent that when the Ger-
mans invaded France only just over
1,000 Hotchkiss guns were in service,
which was way below the numbers
required. In the event those that were
produced mainly fell into the hands of
the Germans. Some were retained by
the Vichy French armed forces and
some used by the Free French in the
Middle East, but the bulk that survived
May 1940 were impressed into Ger-
man use and issued to various units
based in France; some were later in-
corporated into the Atlantic Wall
beach defences. The German de-
signations were 2.5-cm Flak Hotchkiss
38 and 2.5-cm Flak Hotchkiss 39

There are two main models of the
25-mm (0.98-in)Hotchkiss cannon;
this is the mie 38 ready for towing,
but minus the usual muzzle flash-
hider. Other versions used differing
barrel and sigh ting arrangemen ts.

Specification
Hotchkiss modèle 38
Calibre: 25 mm (0.98 in)
Length of piece: 1.50 m (59 in)
Weight: in action 850 kg ( 1,874 lb)
Elevation:-5° to+80°
Traverse: 360°
Muzzle velocity: 900 m (2,953 ft) per
second
Maximum effective ceiling: 3000 m
(9,843ft)
Rate of fire: (cyclic) 350 rpm
Projectile weight: 0.29 kg (0.64 lb)

37-mm Schneider
The 37-mm Schneider gun was pro-
duced initially during the early 1930s,
and was at the time rejected by the
French army which could then see no
reason for obtaining such a weapon. A
similar Hotchkiss proposal met with
the same response. The Schneider
concern decided to go ahead with de-
velopment of the design under its own
auspices, and in time these efforts
were rewarded by a number of export
orders from nations such as Romania,
More were taken by the French navy,
but the numbers involved were never
large.

The Spanish Civil War changed
French officiai thinking to a radical de-
gree: it was now clear that the bulk of
the anti-aircraft weapons used by the
French armed forces were at best
obsolescent or, in the case of low-level
defence weapons, ineffective. Accor-
dingly large production orders were
placed for weapons initially to supple-
ment and eventually to replace ex-
isting stocks. But in the case of the 37-
mm guns the French staff planners
were in something of a quandary, for
they had nothing in what they came to
regard as the medium-calibre brack-
et. At the bottom end 12.7-mm (0.5-in)
and 25-mm (0.98-in) weapons were
selected, and at the upper end of the
weapon bracket the old '75s1 (75-mm/
2.95-in) weapons were being updated
and new designs were in prospect: but
there was nothing in the medium
bracket and so a rushed procurement
programme was established.

The Schneider 37-mm gun was an
immediate candidate for selection, but
at the same time it was appreciated
that it was not a very satisfactory
weapon. The gun itself had a rather
short barrel (resulting in a lack of
range and power) and the ammunition
was also not particularly powerful,
Moreover it was considered that the
carriage was too heavy and awkward,

Only a fevv (some sources say 20) of the 37-mm (1.457-in) Schneider guns were produced for the French army, as the
weapon was originally produced for export. It was passed over in favour of the Swedish Bofors Gun after 1938.

and took too long to get into action,
Thus although the Schneider gun was
ordered as the Mitrailleur de 37mm
Schneider modèle 1930, it was only
ordered in parallel with the Swedish
40-mm (1,575-m) Bofors from Poland.
An order for 700 Schneider guns was
placed, with deliveries hopefully ex-
tending into 1941. In the event only
some 20 had been produced by the
time the Germans invaded; this hand-
ful was emplaced around Pans and
thus never got a chance to take any
part in the events of May and June
1940,

This delay in delivery was caused
mainly by production and other trou-
bles at the Schneider factories. The

37-mm gun was not easy to manufac-
ture, and it took time to establish the
production facilities. In fact things got
so far behind schedule that by early
1940 the French army planners actual-
ly approached the United States and
requested large numbers of Colt 37-
mm anti-aircraft guns. Nothing came of
this venture before the Germans in-
vaded,

Thus the Schneider 37-mm gun
faded from the scene, The numbers
taken over by the Germans were too
small to be considered for the usual
inclusion in the German inventory, and
by the time 1945 came around they had
all apparently vanished into the scrap
furnaces. Thus the Schneider gun may

be regarded as one of World War IPs
least successful weapons.

Specification
Schneider modèle 1930
Calibre: 37 mm (1.45 in)
Length of piece: not recorded
Weight: in action 1340 kg (2,954 lb)
Elevation:-0° to+80°
Traverse: 360°
Muzzle velocity: 800 m (2,625 ft) per
second
Maximum effective ceiling: 3000 m
(9,843 ft)
Rate of fire: (cyclic) 175 rpm
Projectile weight: about 0.55 kg
(1.21 lb)
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2-cm Flak 30
By the time the new German army was
ready to re-arm during the early 1930s,
the German armament manufacturers
had built up a considerable degree of
expertise in heavy automatic weapons.
This was especially true of the giant
Rheinmetall-Borsig concern, and
accordingly it was given a contract to
produce a light anti-aircraft gun with a
calibre of 20mm (0.787 in), and this
was ready for service by 1935. Known
as the 2-cm Flak 30, the term Flak
standing for Fliegerabwehrkanone
(anti-aircraft gun), this light weapon
was of the type often known as a can-
non, and was the first of a series of
weapons tha t were to become
dreaded by low-flying Allied aircraft
crews,

The Flak 30 was for its light calibre a
rather complex weapon mounted on a
carriage that could be towed on two
wheels and in action rested on a
ground platform. This platform pro-
vided a stable firing base with 360°
traverse, and had a seat behind the
gun for the firer who used, in the Flak
30's original form, a rather complicated
form of reflector sight. These sights be-
came even more complicated when
simple predictor systems were built
into it, and at one point the small sight
had reached a state when it had to be
driven by clockwork. In fact they got
so complicated that the whole idea
was dropped and later versions re-

Thè 2-cm (0.79-in) Flak 30 was a
Rheinmetall-Borsig design that
en tered German army service in
1935. Seen here on its triangular
firing platform, it was used on a
n umber of self-propelled moun tings.

verted to simple 'cartwheel and bead'
iron sights. The gun had a crew of five,
but in action was frequently managed
by less, especially when the guns
were located in static positions,
Generally the number was at least
four, and usually one man held and
operated a stereoscopic rangefinder,
though after 1944 this function was de-
leted as it was found to be operational-
ly unnecessary.

Ammunition was fed into the gun in
20-round magazines, but for some nev-
er-fully determined reason the Flak 30
was prone to ammunition jams, Also,
although it was perfectly adequate
when first introduced, it was later dis-
covered that its rate of fire was too slow
to cope adequately with the increased
aircraft speeds that prevailed after
1940. Consequently it was replaced on
the production line by the later Flak 38,
but those already in service were not
replaced until they became worn out
or were lost to enemy action.

In army l igh t a n t i - a i r c r a f t

Abteilungen (battalions) there were
usually three 2-cm batteries to one 3,7-
cm (1.457-in) battery, but as the war
continued there were many variations
on this theme. The Flak 30 was used
not only by the Germans. Before 1939
some were sold to the Netherlands
and even to China, In Germany the
Flak 30 was also used by the Luftwaffe
for ground defences, and the German
navy had many specialized naval
mountings. Some saw service for the
defence of armoured trains, and the
weapon was one of those mounted on
several types of halftracks or trucks for
the defence of mobile formations and
convoys. The Flak 30 was frequently

used in the ground target role, and
there was even a special armour-
piercing round for use against tanks,

Specification
Flak 30
Calibre: 20 mm (0.787 in)
Length of piece: 2.30 m (90.6 in)
Weight: in action 450 kg (992 lb)
Elevation:-12° to+90°
Traverse: 360°
Muzzle velocity: 900 m (2,953 ft) per
second
Maximum effective ceiling: 2200 m
(7,218ft)
Rate of fire: (cyclic) 280 rmp
Projectile weight: 0.119 kg (0.262 lb)

GERMANY

2-cm Flak 38 and Flakvierling 38
By 1940 it was already appreciated that
the low rate of fire of the 2-cm (0.787-in)
Flak 30 was too low for future target
speeds, so it was decided to increase
the rate of fire in order to increase the
possible numbers of projectiles hitting
the target. It was also decided to rede-
sign the gun to get rid of the inherent
jamming problem. Rheinmetall-Borsig
was not given the contract for this pro-
ject. It went instead to Mauser, who
came up with a new gun that was out-
wardly similar to the Flak 30 but inter-
nally much was changed to provide a
cyclic rate of fire of 420 to 480 rounds
per minute. The ammunition, feed sys-
tem and most of the carriage remained
much the same as before. So did the
complicated sights which were later
simplified, as on the Flak 30.

The 2-cm Flak 38, as the Mauser,
design was known, entered service in
late 1940 and eventually replaced the
Flak 30 on the production lines. It
served alongside the Flak 30 and was
also used by the Luftwaffe and the Ger-
man navy. There was even a special
version for use by the German army's
mountain units that could be broken
down into pack loads. This used the
same gun as the Flak 38, but the car-
riage was much smaller and lighter: it
was known as the 2-cm Gebirgsflak 38
and was intended to be a dual-purpose
weapon for use against ground targets
as well as against aircraft.

By 1940 it was appreciated that air-
craft targets were not only getting fas-
ter but also heavier and better pro-
tected against ground and air fire.
Undertaken with typical German thor-
oughness, operational analysis re-
vealed that although the high rate of
fire of the Flak 38 was more likely to
ensure a target hit, the low explosive
payload of the projectile was unlikely
to inflict enough damage to ensure a

The 2-cm (0.79-in) Flak 38
was a Ma user design
introduced to overcome
some of the drawbacks of
theFlakSO, which
included a slow rate of fire
and various stoppages. It
had a higherrate of fire but
used the same carriage as
the earlier weapon.

'kill'. The only easy and immediate way
to remedy this was to increase the
number of barrels firing from one
mounting, and thus the 2-cm Flakvier-
ling 38 was developed. This was simp-
ly a single Flak 38 carriage modified to
accommodate four barrels capable of
firing at once. This combination be-
came a dreaded aircraft-killer that
constantly drew a toll of low-flying
Allied aircraft right until the end of the
war. The first such equipments en-
tered service in late 1940 and there
were never enough of them, They
were used by the German army, the
Luftwaffe and the navy, and many self-
propelled mountings were improvized
or produced to make them more
mobile, There was a special version
for use on armoured trains and at one
point there was even a radar-
controlled version under develop-
ment, The Flakvierling required a
greater number of men to serve it in
action (usually six or seven), but those

A British soldier examines a
captured 2-cm (0.79-in) Flakvierling
38. The arrangement of the four
barrels can be clearly seen, and the
reflector sight is prominent. The

curved box magazines can be seen
protruding from the guns, and it was
these magazines with their 20-round
capacity that limited the fire rate of
the guns.
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For the Germans there were never
enough of them and throughout the
Reich many production facilities were
devoted to manufacture of the guns,
their carriages and ammunition. This
last was produced in several forms in-
cluding high explosive (HE), high ex-
plosive with tracer and various forms of
armour-piercing.

Specification
Flak 38
Calibre: 20 mm (0.787 in)
Length of piece: 2.2525 m (88,7 in)
Weight: in action 420 kg (926 lb)
Elevation:-20° to+90°
Traverse: 360°
Muzzle velocity: 900 m (2,953 ft) per
second
Maximum effective ceiling: 2200 m
(7,218ft)
Rate of fire: (cyclic) 420-480 rpm
Projectile weight: 0.119 kg (0.262 lb)

Specification
Flakvierling 38
Calibre: 20 mm (0.787m)
Length of piece: 2.2525 m (88,7 in)
Weight: in action 1514 kg (3,338 lb)
Elevation:-10° to+ 100°
Traverse: 360°
Muzzle velocity: 900 m (2,953 ft) per
second
Maximum effective ceiling: 2200 m
(7,218ft)
Rate of fire: (cyclic) 1,800 rpm
Projectile weight: 0.119 kg (0.262 lb)

A 2-cm (0.79-in) Flakvierling 38 is
mounted on a SdKfz 7/1 halftrack
with the crew ready for immediate
action. This conversion was first
produced during late 1941 and was
widely used, not only against aircraft
but also against tank targets. This
vehicle had a crew of 10 men.

3.7-cm Flak 18, 36 and 37
When the 3.7-cm Flak 18 entered ser-
vice in 1935 it was regarded by the
German army and Luftwaffe as a
medium-calibre anti-aircraft weapon.
It had been developed in Switzerland
by Rheinmetall to avoid the stipula-
tions of the 1919 Versailles Treaty, and
for a time was known as the ST 10 or
Solothurn S10-100. When it was first
introduced the Flak 18 suffered from
many teething troubles which were
eventually ironed out, but even in its
final form was not regarded as much of
a success. In the weapon's original
form, the gun and carriage were
moved on a heavy and complex twin-
axled arrangement, but getting in and
out of action with this carriage was
slow. Moreover, carriage traverse was
slow and the gun mechanism was so
prone to stoppages that crews had to
be highly trained to cope with them.
For all these drawbacks the 3.7-cm
(1.457-in) Flak 18 was never replaced
in service. Some examples were ex-
ported to China before 1939.

Manufacture of the original Flak 18
ceased in 1936, and in the same year
production began of a new gun with
the same calibre. This appeared to be
the same design as before, but there
were many changes, not the least of
which was a new type of ammunition
with only one driving band in place of
the original two. The carriage was
much altered to allow towing on a sing-
le axle only. Overall the new gun,
known as the 3.7-cm Flak 36, retained
the same performance as the earlier
weapon but was much handier to use
in action. There was one further
variant, the 3.7-cm Flak 37, but this dif-
fered only in the type of sight fitted: this
was a complex predictor-type sight
powered by clockwork.

The Flak 36 and 37 were produced
in large numbers, and by August 1944
the Luftwaffe alone had 4,211 in ser-
vice. The German navy used various
forms of the basic gun on special naval
mountings, and there was a version for
use on submarines. There were also
several self-propelled types, some
hastily mounted on trucks and con-
verted tank chassis, and some on half-
tracks. In action the usual number of
men to each gun was seven, one of
them operating a portable rangefin-
der, but after 1944 this crew member
was withdrawn. Ammunition was fed

Below: The 3.7-cm (1.457-in) Flak
series was used on numerous self-
propelled mountings, one of which
was nicknamed the 'Möbelwagen'
(furniture van). It used a PzKfpwlV
chassis with the gun mounted
centrally and with sides that folded
down to form a firing platform for the
crew of seven (including the driver).

On the move, the 3.7-cm (1.457-in) Flak 36 was a compact
loadanduseda two-wheeled carriage. TheFlak37
differed in using a more complex clockwork sighting
system, but was otherwise identical to theFlak36.

Right: A 3.7-cm (1.457-in) Flak36is in
position as part of the A tlan tic Wall
coastal defences. This photograph
was taken during 1940 or 1941, for
the emplacement is still an
earthwork (later it would be
concrete) and the rangetaker is still
included in the crew; later he would
be removed to conserve manpower.

into the gun in linked six-round clips.
After about 1940 the Flak 18, 36 and

37 became the standard defence
weapons against low-flying aircraft
and were usually organized into nine-
or 12-gun batteries. Many were stati-
cally emplaced on special flak towers
that provided good all-round fire close
to important target areas. Special flak
trains that moved around the Reich to
be in position wherever Allied air
attacks were heaviest also carried
numbers of Flak 36s or 37s. The type

was also used in the field as an anti-
tank weapon on occasion and one
weapon developed for use on the East-
ern Front was a muzzle-loaded stick
bomb that was fired against tanks us-
ing a special blank cartridge.

Production of the Flak 36 and 37 con-
tinued right up to the end of the war at
three main centres (one in Czechoslo-
vakia), but the Flak 36/37 was not an
easy or cheap weapon to produce, a
fact which led to the introduction of the
Flak 43 guns.

Specification
Flak 36 and Flak 37
Calibre: 37 mm (1.457 in)
Length of piece: 3.626 m (142.75 in)
Weight: in action 1550 kg (3,417 lb)
Elevation:-8° to+85°
Traverse: 360°
Muzzle velocity: 820 m (2,690 ft) per
second
Maximum effective ceiling: 4800 m
(15T748ft)
Rate of fire: (cyclic) 160 rpm
Projectile weight: 0.64 kg (1.41 lb)
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3.7-cm Flak 43 and Flakzwilling 43
By 1942 the Allied air threat over all the
various battlefields was reaching the
point where there were never enough
air defence weapons available. The
3.7-cm (1.457-in) guns were always in
demand as they were the standard
weapon against low-flying aircraft, and
in 1942 Rheinmetall-Borsig was busy
developing a gun to replace the ex-
isting costly and slow-to-make Flak 367
37 series. As ever, Rheinmetall-Borsig
came up with a novelty, not in the gun
or carriage design, but in the manner
of manufacture: it decided to adopt
methods already in use for small-arms
production.

Rheinmetall-Borsig was in competi-
tion with Krupp for the new gun con-
tract, and at one point the order was
given to the Krupp gun, which used
conventional production methods. But
at the last moment the Krupp design
developed weaknesses and Rheinme-
tall-Borsig got the award. This im-
mediately resulted in the internal party
and factional wrangling that often be-
set the German wartime industrial
dream, so by the time Rheinmetall-
Borsig was actually able to go ahead
on a new production line well over a
year had passed, Rheinmetall-Borsig
was partially able to make up the lee-
way by the fact that its gun, known as
the 3.7-cm Flak 43, was produced with
stampings, weldings and simply-
fabricated components in the same
way as sub-machine guns. The pro-
duction time for a gun was cut by a
factor of four, and the overall perform-
ance boosted by an increased rate of
fire.

It was early 1944 before the first of
the new guns was ready, and thereaf-

The German 3.7-cm (1.457-in)
Flakzwilling 43 was an attempt to
increase the firepower of the basic
Flak 43 by adding an extra barrel,
but rela lively few were produced as
the weapon was rather high and
awkward to emplace.

ter the type poured off the lines at Dür-
kopp. In service the Flak 43 proved
very successful, but in the initial rush to
get the new gun into production it had
been decided to retain the original
Flak 36/37 ammunition and barrel de-
signs. Thus the Flak 43 was at a dis-
advantage from the start, for the in-
creased speeds of low-flying aircraft
and their increased degree of protec-
tion meant that a single strike from a
Flak 43 did not always bring down the
target aircraft. The only immediate
answer to this was to multiply the num-
ber of barrels on a single carriage, and
this led to the 3.7-cm Flakzwilling 43
with two barrels, one above the other,
on a single mounting. This made a kill
much more likely and the Flakzwilling

became preferred over the single-
barrel version. In the event both were
produced until the end of the war, and
there were even plans for a four-barrel
mounting at one stage. There was also
a project on which the two barrels
were mounted side-by-side.

The single- and twin-barrel Flak 43s
were potent weapons, but the twin-
barrelled version was something of an
unwieldy brute to get in and out of
action because of its general top-
heaviness. Fortunately for Allied air
crews, the number of Flak 43s was
never enough to meet demands, espe-
cially regarding the Flakzwilling 43. By
February 1945 there were 1,032 Flak
43s of both types in service, but of
these only 280 were of the twin-

barrelled version. In action both types
required six-man crews, and if a gun
was to be maintained in action for any
length of time more men were needed
to supply ammunition to the gun.

Specification
Flak 43
Calibre: 37 mm (1,457 in)
Length of piece: 3.30 m ( 130 in)
Weight: in action 1392 kg (3,069 lb)
Elevation: -7.5° to +90°
Traverse:360°
Muzzle velocity: 840 m (2,756 ft) per
second
Maximum effective ceiling: 4800 m
(15,748ft)
Rate of fire: (cyclic) 250 rpm
Projectile weight: 0.64 kg (1.41 lb)

GERMANY

5-cm Flak 41
In World War II air warfare terms
there was an altitude band that ex-
tended from approximately 1500m
(4,921ft) to 3000m (9,843ft) that ex-
isting anti-aircraft guns could cover
only with difficulty. Aircraft flying in
this band were really too high or too
low for small- or larger-calibre
weapons. What was obviously re-
quired was an interim-calibre weapon
that could deal with this problem but,
as artillery designers in both the Allied
and German camps were to discover,
it was not an easy problem to solve.

The German solution to the interim-
altitude band situation was a gun
known as the 5-cm Flak 41, and the
best that can be said of it was that it was
not a success. It was first produced in
1936, and was yet another Rheinmetall-
Borsig design that was preferred over
a Krupp submission. Development of
the prototype was carried out with no
sense of urgency, for it was 1940 before
the production contract was awarded
and in the event only 60 guns were
completed, The first of them entered
service in 1941 and the type's short-
comings soon became apparent. The
mam problem was the ammunition: de-
spite its 50-mm (1.97-in) calibre, this
was rather underpowered and on
firing produced a prodigious amount of
muzzle blast and flash that distracted
the aimer, even in broad daylight. The
carriage proved rather bulky and
awkward to handle in action, and de-
spite the characteristics of the ex-
pected targets the traversing mechan-
ism was also rather underpowered

The 5-cm (1.97-in) Flak 41 was one of the least successful of all the German anti-aircraft guns, for it had excessive
recoil and flash and the carriage traversed too slowly. Despite their shortcomings, 50 were used until the war ended.'

and too slow to track fast targets.
Two versions of the Flak 41 were

produced: a mobile one using two ax-
les to carry the gun and carriage, and a
static version for emplacing close to
areas of high importance such as the
Ruhr dams. Despite their overall lack
of success the guns were kept in ser-
vice until the war ended, but by then
only 24 were left. During the war years
some development work was carried
out using the Flak 41s, not so much to
improve the guns themselves but to
determine the exact nature of the
weapon that was to replace them. In
time this turned out to be a design
known as the Gerät 56 (Gerät was a
cover name, meaning equipment) but
it was not finalized before the war en-

ded, One Flak 41 development was the
formation of one battery operating
under a single remote control.

In action the Flak 41 had a crew of
seven men. Loading the ammunition
was no easy task for it was fed into the
gun in five-round clips that were some-
what difficult to handle. Though de-
signed for use against aircraft targets,
the Flak 41 was also provided with
special armour-piercing projectiles
for use against tanks, but this AP round
appears to have been little used as the
Flak 41 was one of the few German
weapons that was not selected for
mounting on a self-propelled carriage.

If the Germans were unsuccessful in
their attempt to defend the interim-
altitude band, it has to be stated that

the Allies were no more successful.
Typical of their efforts was the British
twin 6-pdr, a 57-mm (2.244-in) weapon
that never got past the trials stage be-
cause of its indifferent performance.

Specification
Flak 41
Calibre: 50 mm (1.97 in)
Length of piece: 4.686 m (184.5 in)
Weight: in action 3100 kg (6,834 lb)
Elevation:-10° to+90°
Traverse:360°
Muzzle velocity: 840 m (2,756 ft) per
second
Maximum effective ceiling: 3050 m
(10,007ft)
Rate of fire: (cyclic) 180 rpm
Projectile weight: 2.2 kg (4.85 lb)
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War
Rockets

Used to attack strongpoints, lay smokescreens and simply to support the fire of

conventional artillery, the rockets of World War II are most famous for their use in

massive bombardments on the Eastern Front. Firing them in huge numbers would

often more than compensate for their inaccuracy.

The war rocket is an old
weapon that was resurrected

during World War II to supple-
ment existing attack and defence
systems (artillery and anti-aircraft
weapons). The rocket has much
to offer the weapon designer as it
is a relatively cheap and simple
device that can be mass-produced
with comparative ease, and when
used en masse is capable of fear-
ful devastation. But in the term
en masse lies the main failing of
the war rocket: it has to be used
in great numbers to ensure that it
will hit a precise target, for the
rocket is inherently a projectile
that will depart from a pre-select-
ed trajectory with alarming ease
and with little apparent reason.
Set against this is the fact that it
can carry a powerful payload for
the costs involved, and so the
arguments for and against such
weapons continue.

The arguments for the rocket
were in the ascendancy during
World War II, nearly all the major
protagonists making operational
use of them to some degree.
Mainly it was used to supplement
existing weapons, but the Soviets
discovered that the rocket could
at times also be regarded as a
weapon in its own right.
Technologically, the Germans
were the most advanced of all
the World War II rocket users;

Mobile multiple-barrelled rocket launchers, such as this British 76.2mm (3in) anti-aircraft version,
laid down huge blankets of fire; the most famous example of this weapon was the Soviet Katyusha.

however, they operated rockets as
a supporting weapon to eke out
artillery barrages, and only rarely
attempted to deploy their rocket
systems in the same offensive
manner as the Red Army used its
various Katyushas. The Katyushas
were nearly always in the fore-
front of the offensive to oust the
German invaders from the Soviet
Union, and some of the Soviet
rocket types used during those
times are still in service all over
the world. Indeed the Russian
Army has maintained the multiple

rocket-launcher as an important
item in its military inventory, and
has improved the performance
of the relevant rockets to an
extraordinary degree. Only now
are the Western nations beginning
to relearn the importance of this
weapon as a counter to massed
armoured and infantry attacks.

Nevertheless, during World
War II the rocket made a consid-
erable impact on many ground
campaigns. For example, the
German Nebelwerfer units often
tipped the balance in their favour

by their application of heavy
barrage fire during several battles.
British rocket batteries played
their part in the defence of the
nation. At lower tactical levels the
various American M8 weapons
were often used to devastating
effect in the reduction of strong-
points and bunkers. Only the
Japanese failed to use the rocket
to its full effect. They did make
some attempts in this direction,
but for the Japanese the main
problem was production, not
tactics.
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15-cm Wurfgranate 41
The 15-cm (5.9-in) German artillery
rockets were the mainstay of the large
number of German army Nebelwerfer
(literally smoke-throwing) units, initial-
ly formed to produce smoke screens
for various tactical uses but later di-
verted to use artillery rockets as well.
The 15-cm (5.9-in) rockets were exten-
sively tested by the Germans at Kum-
mersdorf West during the late 1930s,
and by 1941 the first were ready for
issue to the troops.

The 15-cm (5.9-in) rockets were of
two main types: the 15-cm Wurfgran-
ate 41 Spreng (high explosive) and 15-
cm Wurfgranate 41 w Kh Nebel
(smoke). In appearance both were
similar and had an unusual layout, in
that the rocket venturi that produced
the spin stabilization were located
some two-thirds of the way along the
rocket body with the main payload be-
hind them. This ensured that when the
main explosive payload detonated the
remains of the rocket motor added to
the overall destructive effects. In flight
the rocket had a distinctive droning
sound that gave rise to the Allied nick-
name 'Moaning Minnie'. Special ver-
sions were issued for arctic and tropic-
al use.

The first launcher issued for use with
these rockets was a single-rail device
known as the 'Do-Gerät1 (after the lead-
er of the German rocket teams, Gener-
al Dornberger). It was apparently in-
tended for use by airborne units, but in
the event was little used. Instead the
main launcher for the 15-cm (5.9-in)
rockets was the 15-cm Nebelwerfer 41.
This fired six rockets from tubular laun-
chers carried on a converted 3.7-cm
Pak 35/36 anti-tank gun carriage. The
tubes were arranged in a rough circle
and were fired electrically one at a
time in a fixed sequence. The max-
imum range of these rockets was vari-
able, but usually about 6900m (7,545
yards), and they were normally fired
en masse by batteries of 12 or more
launchers. When so used the effects of
such a bombardment could be devas-
tating as the rockets could cover a con-
siderable area of target terrain and the
blast of their payloads was powerful.

On the move the Nebelwerfer 41s
were usually towed by light halftracks
that also carried extra ammunition and
other equipment, but in 1942 a half-
tracked launcher was issued. This was
the 15-cm Panzerwerfer 42 which con-
tinued to use the 15-cm (5.9-in) rocket

Above: The 15-cm Panzerwerfer 42
was not only more mobile, but more
survivable; rockets betrayed their
position the moment they fired, so to
avoid enemy artillery fire they
needed to change position rapidly.

with the launcher tubes arranged in
two horizontal rows of five on the top of
an SdKfz 4/1 Maultier armoured half-
track, These vehicles were used to
supply supporting fire for armoured
operations. Up to 10 rockets could be
carried ready for use in the launcher
and a further 10 weapons inside the
armoured body. Later in the war simi-
lar launchers were used on armoured
schwere Wehrmachtschlepper (SWS)
halftracks that were also used to tow
more Nebelwerfer 4 Is, The SWS could
carry up to 26 rockets inside its
armoured hull.

The 15-cm (5.9-in) rockets were also
used with the launchers intended for
the 30-cm (11.8-in) rockets, with spe-
cial rails for the smaller rockets fitted
into the existing 30-cm (11.8-in) laun-
cher rails.

Specification
15-cm Wurfgranate 41 Spreng
Dimensions: length 979 mm (38.55 in);
diameter 158 mm (6.22 in)
Weights: overall 31.8 kg (70 lb);

The l5-cm rockets were among the
earliest in widespread use by the
German army, following an
extensive pre-war test programme.

propellale,35 kg(14 lb); filling2.5 kg
(5.5 lb)
Performance: initial velocity 342 m
( 1,120 ft) per second; range 7055 m
(7,715 yards)

Specification
15-cm Wurfgranate 41 w Kh Nebel

Originally fired from a 6-barrel
mount converted from the Pak 35/36
gun carriage, by 1942 the 10-tube
launcher had been developed.

Dimensions: length 1.02 m (40,16 in);
diameter 158 mm (6.22 in)
Weights: overall 35.9 kg (79 lb);
propellant 6.35 kg (14 lb); filling
3.86 kg (8.5 lb)
Performance: initial velocity 342 m
(1,120 ft) per second; range 6905 m
(7,550 yards)

GERMANY

21-cm Wurfgranate 42
Following on from the success of their
15-cm (5.9-in) rockets, German desig-
ners decided to produce a larger
rocket which by 1941 emerged as a
210-mm (8.27-in) design. At first sight
this rocket, known as the 21-cm Wurf-
granate 42 Spreng, looked exactly like
a conventional artillery projectile, but
closer examination snowed that the
base had 22 angled venturi to impart
the important spin stabilization. The
long streamlined nose was also decep-
tive, for it was hollow and the warhead
proper was located some distance
from the tip. This rocket contained no
less than 10.17 kg (22.4 lb) of high ex-
plosive, which on detonation pro-
duced a powerful blast effect, The
weapon was so successful in this des-
tructive role that only high explosive
versions were produced.

The21-cm rocket superficially resembled a conventional artillery round, but
its streamlined nose was hollow and its base had 22 angled venturi to produce
spin stabilization.
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The 21-cm (8.27-in) rocket was used
with only one type of projector, the
21-cm Nebelwerfer 42. The first such
equipment appeared in action in the
Soviet Union during 1943 as it took
some time to finalize the launcher de-
sign. Originally this was to have been a
simple enlargement of the existing 15-
cm (5.9-in) Nebelwerfer 41 complete
with six launcher tubes, but the larger
calibre gave rise to some imbalance
problems when the launcher was
being towed and fired, so the number
of tubes was eventually reduced to five
and that solved the problems. In all
other respects the carriage was the
same as the earlier design and was a
modification of the 3.7-cm (1.456-in)
Pak 35/36 anti-tank gun carriage. As
with the 15-cm (5.9-in) rockets the
firing of the 21-cm (8.27-in) weapon
was by electrical means. Once the
rockets had been loaded in their tubes
the launcher crew withdrew to a safe
distance (or even took cover), and on
receipt of the firing order one of the
crew operated a special switch-gear
box and the full load of rockets were
fired one at a time in a fixed sequence.
The salvo firing of the rockets pro-
duced a considerable amount of
smoke and dust that revealed the laun-
cher and battery position to the
enemy, and during their trajectory the
rockets produced their characteristic
moaning noise that made them so dis-
tinctive a weapon. This combination of

smoke, dust and noise meant that the
Nebelwerfer troops had to be experts
at getting in and out of action quickly,
for any firing of the large salvoes
necessary to cover a target quickly
produced counterbattery artillery or
rocket fire that could neutralize the
launcher units.

The 21-cm (8.27-in) rockets made a
considerable impression on all who
had to endure their effects, and the
Americans in particular considered
the rocket and launcher design to be
so far in advance of anything they
could produce that they took some ex-
amples back to the USA and copied
them. The US version was the 210-mm
(8.27-in) T36, which was used for a
series of trials and research program-
mes that did nothing to produce an
operational weapon but which added
considerably to the Americans' know-
ledge of artillery rocket technology.

Specification
21-cm Wurfgranate 42 Spreng
Dimensions: length 1.25 m (49,21 in);
body diameter 210 mm (8.27 in)
Weights: overall 109.55 kg (241.5 lb);
propellant 18,27 kg (40,25 lb);
explosive 10.17 kg (22,4 lb)
Performance: initial velocity 320 m
(1,050 ft) per second; range about
7850 m (8,585 yards) En tering service in 1943, the 21-cm

Wurfgranate 42 was to have used the
same carriage as the 15-cm rocket,
but the number of tubes had to be

reduced to five to compensate for the
increased charge. The Americans
were so impressed by the 21-cm
weapon that they copied it.

GERMANY

28-cm and 32-cm Wurfkörper
The 28-cm (11-in) and 32-cm (12.6-m)
rockets preceded the 15-cm (5.9-in)
rockets in service with the German
army, the first of them being issued for
use during 1940. The two rockets
shared the same rocket motor, but dif-
fered in their payload. Both were awk-
ward and- bulky rockets with a poor
ballistic shape, but both had powerful
payloads.

The smaller weapon was the 28-cm
Wurfkörper Spreng, which used a
heavy high explosive warhead, while
the larger weapon was the 32-cm
Wurfkörper M FI 50 with an incendi-
ary warhead in heavy liquid form. Both
had a range limitation of just over
2000 m (2,185 yards) and were highly
inaccurate despite their spin stabiliza-
tion, and were consequently used en
masse whenever possible, Counterba-
lancing these disadvantages was the
fact that both were devastating in their
effects if they hit a target, and the high
explosive rocket was highly regarded
for use in urban fighting where houses
or other structures had to be de-
molished.

Both rockets were issued to the
troops in wooden carrying crates, or
Packkiste. These crates doubled as
launching frames and were fitted with
simple forward supporting legs for
rudimentary aiming purposes. In this
form both rockets could be used by
assault pioneers to demolish bunkers
or strongpomts, but more often the
rockets were used in batches of four
resting on simple launcher frames
known as the schweres Wurfgerät 40
or schweres Wurfgerät 41, which dif-
fered from each other only in that the
latter was tubular steel- rather than
wooden-framed. Both could be used
for pre-arranged barrages, as during
the siege of Sevastopol in 1942. But this

The short-ranged but powerful 28-cm and 32-cm rockets were among the first
to be fitted to vehicles, in this case the ubiquitous SdKfz 251. This conversion
was known as the TootStuka ' or 'Howling Cow'.

launching method was static, and to
provide some form of mobility the 287
32-cm Nebelwerfer 41 was developed.
This was a simple trailer with frames
for six rockets in two superimposed
rows of three, and after the 15-cm
Nebelwerfer 41 this launcher was the
most important early equipment of the
Nebelwerfer units.

Another and still more mobile laun-
cher for these rockets was the schwer-
er Wurfrahmen 40, in which six laun-
cher frames were mounted on the
sides of an SdKfz 251/1 half-track. The
rockets were mounted on the side
frames still in their carrying crates.
Aiming was achieved by simply point-
ing the vehicle towards the target, and
the rockets were then fired one at a

time in a set sequence. This rocket/
vehicle combination had several
names but was often known as the 'Stu-
ka-zu-Fuss' or 'heulende Kuh' (Foot
Stuka or Howling Cow) and was often
used to support Panzer operations,
especially in the early days of the inva-
sion of the Soviet Union. Later in the
war other vehicles, usually captured
French or other impressed vehicles,
were used to bulk out the numbers of
mobile launchers available. All man-
ner of light armoured vehicles were
used in this role, some carrying only
four launchers. Many of these impro-
vised launcher vehicles were used
during the fighting in Normandy in
1944.

Specification
28-cm Wurfkörper Spreng
Dimensions: length 1.19m (46.85 in);
body diameter 280 mm ( 11 in)
Weights:overall82.2 kg(181 lb);
propellant 6.6 kg (14.56 lb); filling
49.9 kg (110 lb)
Performance: range about 2138 m
(2,337 yards)

Specification
32-cm Wurfkörper M F150
Dimensions: length 1.289 m (50,75 in);
body diameter 320 mm ( 12.6 in)
Weights: overall 79 kg (174 lb);
propellant 6.6 kg (14.56 lb); filling
39.8 kg (87.7 lb)
Performance: range about 2028 m
(2,217 yards)
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30-cm Wurfkörper 42
Compared with 28-cm (li-in) and 32-
cm (12.6-in) rockets which preceded
it, the 30-cm Wurfkörper 42 Spreng
(also known as the Wurfkörper Spreng
4491) was a considerable improve-
ment on the earlier designs when it
appeared on the artillery scene during
late 1942. Not only was it in aerodyna-
mic terms a much smoother and clean-
er design, but it had a much higher
propellant/payload ratio than any
other German artillery rocket. Howev-
er, to the troops in the fields these tech-
nicalities were far less important than
the fact that the more advanced type of
propellant used with the new rocket
produced far less smoke and exhaust
trails than the other rockets, and was
thus far less likely to give away the
firing position. But for all this improve-
ment the 30-cm (11.8-in) rocket did not
have any marked range advantages
over the existing rockets. It had a
theoretical range of some 6000 m
(6,560 yards), but practical ranges
were of the order of 4550 m (4,975
yards).

The first launcher used with the new
30-cm (11.8-in) rockets was the 30-cm
Nebelwerfer 42, This was a simple
conversion of the 28/32-cm Nebelwer-
fer 41 with the simple rail launching
frames altered to accommodate the
new rocket shape and size. But this
simple conversion did not last long, for
almost as it was issued a new program-
me of rationalization was drawn up and
the special trailer of the Nebelwerfer
41 and 42 was eliminated. Instead a
new trailer based on the carriage of
the 5-cm (1.97-in) Pak 38 anti-tank gun
was placed into production and the
30-cm (11.8-in) launcher frames were
placed on this to produce the 30-cm

Above: The 30-cm Wurfkörper 42
rocket was an improvement over its
immediate predecessors, being
m uch cleaner aerodynamically and
leaving much less telltale smoke in
its wake. Despite these advantages it
could not be produced in sufficien t
quantity to supplant the earlier
designs.

Raketenwerfer 56; to ensure that the
new launcher could be used to the
maximum each was provided with a
set of launcher rail inserts to allow 15-
cm (5.9-in) rockets to be fired if re-
quired. When not in use, these 15-cm
(5.9-in) rails were stacked on top of the
30-cm (11.8-in) frames. Yet another
rationalization was that the 30-cm (11.8-
in) rockets could also be fired from the
schwerer Wurf rahmen launcher
frames of the SdKfz 251/1 half-track,
originally intended for use by the 28-
cm (11-in) and 32-cm (12.6-in) rockets.
When launched from these frames, the
30-cm (11.8-in) rockets were fired from
their carrying crates or Packkiste, and
no doubt the 30-cm (11.8-in) rockets
were used by assault pioneers for
direct firing from their crates in the
same manner as the earlier 28-cm (11-
in) and 32-cm (12.6-in) weapons.

Despite its relative improvements
over the earlier artillery rockets, the

A gunner places some rather
optimistic camouflage over a 30-cm
rocket launcher. Initially fired from
modified 28/32 cm launchers, the 30-
cm rocket was soon provided with its
own carriage, based on that of the
5-cm Pak 38 anti-tank gun.

30-cm (11.8-in) rocket was not used in
very great numbers. The earlier rock-
ets remained in service right until the
end of the war despite a late attempt to
replace all existing weapons, includ-
ing the 30-cm (11.8-in) type, by an en-
t irely new 12-cm (4.72- in) spin-
stabilized design, This decision was

made too late in the war for anything
actually to reach the troops, and it now
appears doubtful if any 12-cm (4.72-in)
rockets were ever made.

Specification
30-cm Wurfkörper 42
Dimensions: length 1,23 m (48.44 in);
body diameter 300 mm ( 11,8 in)
Weights: overall 125.7 kg (277 lb);
propellant 15 kg (33,07 lb); explosive
44,66 kg (98,46 lb)
Performance: initial velocity 230 m
(754 ft ) per second; range about
4550 m (4,975 yards)

JAPAN

Japanese rockets
The Japanese recognized the value of
the artillery rocket to their under-
armed forces and carried out con-
siderable design and development
work in order to provide a weapon that
could make up for their lack of indust-
rial capacity, Unfortunately for them
their results were patchy and well be-
hind the work carried out by the Allies.
To add to the lack of Japanese success
there were often development prog-
rammes carried out in opposition to
each other, and typical of these were
the projects to develop a 20-cm (7.87-
in) rocket by both the army and the
navy.

The Army 20-cm Rocket may be re-
garded as the better of the two pro-
jects. It was a spin-stabilized rocket
using six base vents to impart prop-
ulsion and spin, and had an overall re-
semblance to an artillery projectile. To
fire this rocket the army provided what
appeared to be an oversize mortar
known as the Type 4 Rocket Launcher,
The rocket was inserted into the 'bar-
rel' by raising part of the upper section
of the barrel and part of the tube base
was open. This launcher was sup-
posed to deliver the rocket relatively
accurately, but few eguipments
appear to have been issued and most
of these were used for coastal de-
fences.

The Navy 20-cm Rocket resembled
the army weapon in many respects,
but was intended for launching from
troughs made from simple wooden
planks, or in some cases more sophisti-

cated metal troughs. At times the rock-
ets were simply emplaced to be laun-
ched directly from holes dug in the
ground. A more conventional launcher
used in small numbers only was a sim-
ple barrel on a light artillery-type car-
riage.

These 20-cm (7.87-m) rockets
formed the bulk of the Japanese rocket
programmes but there were others.
One was the Type 10 Rocket Motor
which was a simple propulsion unit de-
signed to push aircraft bombs along
ramps or troughs to launch them, At
least two versions of the Type 10 ex-
isted but they were very inaccurate
and had a maximum range of only
1830m (2,000 yards). The launchers
used for these rocket motors were
often improvised, and improvisation
was also used in at least one case
where the conventional fins of an air-
craft 250-kg (551-lb) bomb were re-
placed by a large rocket motor for
launching from a simple wooden
trough. Some intelligence reports from
the period (1945) speak of these laun-
chers mounted on trucks, but no con-
firmation of these has been found.

The largest of all the Japanese rock-
ets had a diameter of 447 mm (17.6 in),
and this 44.7-cm Rocket was a some-
what crude spin-stabilized design that
was used in action on Iwo Jima and
Luzon. It had a range of 1958 m (2,140
yards) at best, and was launched from
short wooden racks or frames. It was
wildly inaccurate, but it did have a
warhead weighing 180,7kg (398 lb).

By the time these rockets were used
Japanese industrial capacity was in
such a state that the conventional high
explosive warheads for these rockets
often had to be replaced by simple
picric acid.

Specification
Army 20-cm Rocket
Dimensions: length 984 mm (38.75 in);
diameter 202 mm (7.95 in)
Weights: overall 92.6 kg (44.95 lb);
propellant not known; filling 16.2 kg
(35.7 lb)
Performance: initial velocity not
known; range not known

Japan undertook considerable
development work on rockets, but
lagged behind the other belligerent
nations and produced few usable
weapons. This 20-cm army rocket
was one of the small number to see
action.

Specification
Navy 20-cm Rocket
Dimensions: length 1.041 m (41 in);
diameter 210 mm (8.27 in)
Weights: overall 90.12 kg ( 198.5 lb);
propellant 8.3 kg (18.3 lb); filling
17.52 kg(38.6 lb)
Performance: initial velocity not
known; range 1800 m (1,970 yards)

172



USSR

M-8 82-mm rocket
During the 1920s and 1930s the Soviet
Union used a great deal of its research
potential to determine exactly how
propellants suitable for rockets could
be mass produced, Even before 1918
the Russians had been great advocates
of the war rocket, and after this the
Soviets were determined to remain in
the forefront of rocket technology de-
spite the fact that they were hampered
by a lack of industrial potential, which
in turn led to their selection of the sim-
pler and more easily produced fin-
stabilized over the more accurate
spin-stabilized rockets. One of their
very first designs, produced during
the late 1930s, was one of their most
famous rockets, namely the 82-mm
(3.23-in) M-8.

The M-8 rocket was an off-shoot of
an aircraft rocket programme. The air-
craft rocket was the RS-82, and such
was the state of the Soviet rocket de-
velopment programme that it actually
entered service after the 132-mm (5.2-
in) rocket. The M-8 was a small rocket
with a maximum range of 5900 m (6,455
yards) that carried a fragmentation
warhead. It was carried on and fired
from a series of rails carried on 6x6
trucks, and these rail launchers were
just one type of the series of weapons
known as Katyusha. One of the first of
these multiple launchers was carried
on a ZiS-6 6x6 truck. As this arrange-
ment could carry and launch up to 36
M-8 rockets it was known as the BM-8-
36, the BM denoting 'combat vehicle1

as a cover name. It was not the only
vehicle that fired the M-8 rocket, for

when sufficient US-supplied Lend-
Lease trucks became available these
too were used as M-8 launcher vehi-
cles: t yp ica l of these was the
Studebaker 6x6, which was large
enough to take rails for 48 rockets and
which thus became the BM-8-48. But
being wheeled, these launchers could
not always traverse the rough terrain of
the Soviet Union or keep up with the
tank units they were meant to support.
At one point experiments were made
to fit single-rail launchers to the sides
of tank turrets, but they came to
nothing. Instead numbers of the T-60
light tank, which had proved to be of
little combat value in its designed role,
were converted to take rails for 24 M-8
rockets and the type thus became
known as the BM-8-24.

There were other launchers for the
M-8 rocket, including a special eight-
rocket frame intended for use by
mountain troops. On all of the M-8 laun-
chers the rockets were fired not in a
massed salvo but in ripples under the
control of an electrical rotary switch
box.

The M-8 rockets had quite an effect
on the recipient German troops who
had to endure the high fragmentation
warheads fired into them in large num-
bers. The Waffen SS was so impressed
that it decided to copy the design
direct (along with the launcher rails) as
its own 'Himmlerorgel'. The M-8 rock-
ets remained in service throughout the
war, but following 1945 was gradually
phased from use in favour of the
heavier Soviet war rockets and in par-

Seen here mounted atop a T-70 light
tank, the M-8 82-mm rocket had its
origins in an aircraft rocket
programme; it proved an enormous
success and served throughout the
war. The Waffen SS were so
impressed that they copied it.

ticular the 132-mm (5.2-in) and 310-mm
(12.2-in) rockets.

Specification
M-8
Dimensions: length 660 mm (26 in);
body diameter 82 mm (3.23 in)
Weights: overall 8 kg (17,6 lb);
propellant 1.2 kg (2.645 lb); explosive
0.5 kg (1.1 lb)
Performance: initial velocity 315 m
(1,033 ft) per second; maximum range
5900 m (6,450 yards)

USSR

M-13 132-mm rocket
The most widely used of all the Soviet
war rockets during World War II was
the M-13 132-mm (5.2-in) weapon. It
was designed during the late 1930s,
and when the Germans invaded the
Soviet Union in 1941 there were only a
few production launchers and a small
stock of rockets to hand. These were
pressed into service as an emergency
measure and first went into action on
the Smolensk front in July 1941, when
they caused near-panic among the
hapless German troops, This is hardly
surprising, for in a period of under 10
seconds a single M-13 battery could
swamp a large area in high explosive
to an extent hitherto unseen in warfare.

These first M-13 batteries were very
much special units. The launchers for
the M-13 fin-stabilized rockets were
carried by ZiS-6 6x6 trucks with rails
for 16 rockets. The rails were known as
'Flute' launchers to the Soviet troops as
a result of their perforated appear-
ance, but they soon gained the name
Katyusha, and at one time were known
as 'Kostikov guns' after their supposed
designer. For security purposes the
launchers were usually shrouded in
tarpaulins when not in use, and the
crews were culled from Communist
party members in order to maintain
tight security. But it was not long be-
fore the M-13 launchers were in wide-
spread use and their secrets became
common knowledge.

The basic M-13 rocket had a range
of about 8000 to 8500 m (8,750 to 9,295
yards). The usual warhead was of the
HE fragmentation type, and as always
with fin-stabilized rockets accuracy
was not of a high order. But as the
M-13s were usually used in massed

Shunted off the road and abandoned, this is the most famous of the war rockets: the truck-mounted Katyusha.
Because of the distinctive moaning sound the missiles made in night, the Germans dubbed the weapon 'Stalin's
organ'.
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barrages this last mattered only little,
Later versions of the M-13 used a form
of efflux diversion to introduce more
spin for increased accuracy, but this
measure reduced the range slightly.
As mentioned above, the first launcher
type used 16 rails and was known as
the BM-13-16, but when supplies of
Lend-Lease trucks became available
they too were used as Katyusha car-
riers. Several types of truck, including
Studebakers, Fords, Chevrolets and
Internationals were so used, along with
STZ-5 artillery tractors and other vehi-
cles. These BM-13-16 launchers had
no traverse and only limited elevation,
and were laid by pointing the carrier
vehicle towards the target. Some car-
rier vehicles used steel shutters to pro-
tect the cab and crew during the laun-
ching sequence.

As the war progressed more types
of M-13 warhead were introduced, in-
cluding armour-piercing to break up
tank formations, flare for night illumina-
tion, incendiary and signal. One varia-
tion was the M-13-DD, which used two

Themost widely used rocket of the
war, the Russian M-13132-mm
weapon came as a disagreeable
surprise to German troops on the
Smolensk front in July 1941. It
con tinued to serve in the Red Army
until 1980 and still equips several
Russian allies today.

rocket motors burning together at
launch to produce a possible range of
11800 m (12,905 yards), and this rocket
was launched from the upper rails of
the launcher only. The M-13-DD had
the greatest range of all solid-
propellant artillery rockets in World
War II.

After 1945 the M-13 rocket batteries
remained in Red Army use right up to
1980, when they were finally replaced

by later models, The M-13 is still in
service with many countries, although
modern trucks are now used as car-
riers in place of the old war-time mod-
els. In fact the development life of the
basic M-13 is still not over, for the
Chinese are now using the rocket as a
form of minelet-laying device known
as the Type 74.

Specification
M-13
Dimensions: length 1.41m (55,9 in);
body diameter 132 mm (5.2 in)
Weights: overall 42.5 kg (93,7 lb);
propellant7.2 kg (15.87 lb); explosive
4.9 kg (10.8 lb)
Performance: initial velocity 355 m
(1,165 ft) per second; range 8500 m
(9,295 yards)

USSR

M-30 and M-31 300-mm rockets
The M-30 300-mm (11,8-in) rocket was
introduced during 1942 when it was
appreciated that good as the M-8 and
M-13 rockets were, a heavier explo-
sive warhead would be an advantage,
The M-30 used a modified M-13 rocket
motor allied to a bulbous warhead
which contained 28.9 kg (63.7 lb) of ex-
plosive, which more than met the re-
quirement though the range was li-
mited to no more than 2800 m (3,060
yards). The first M-30s were fired from
their carrying crates with the aid of a
frame known as Rama, which was a
close copy of the German method of
using the Packkiste for launching from
the schwere Wurfgerät. These Ramas
were cumbersome devices that were
laborious to set up close to the front
line, and were little liked by the Red
Army troops. But they did like the M-30
rocket for its powerful effects, even
going to the extent of using the M-30 for
ambushes against tanks or for house-
to-house fighting. When used in this
role the M-30 was simply aimed at the
target while still in its carrying crate
and fired at very close range.

By the end of 1942 a newer type of
300-mm ( 11.8-in) rocket was ready and
this was known as the M-31 to diffe-
rentiate it from the earlier model. The
M-31 had an improved rocket motor
that gave a range of 4300 m (4,705
yards), This rocket could be fired from
the Rama frames in the same manner
as the M-30, but later Ramas could take
six M-31s or M-30s in place of the ori-
ginal four. By March 1944 the first
mobile launchers for the M-31
appeared. These could carry up to 12
M-31s (the short range of the M-30
ruled out their use with the mobile
launchers), and the type was thus
known as the BM-31-12. Early versions

Entering service in 1942, the M-30
300-mm rocket carried almost six
times as m uch explosive as theM-13
but its heavy payload reduced its
range to under 3 km (1.8 miles). The
first mobile launchers were
in troduced in 1944.

of this launcher were carried by the
ZiS-6 6x6 truck, but most wartime pro-
duction examples were carried on
Lend-Lease Studebaker US-6 6x6
trucks. These American trucks were
fitted with steel shutters over the cab
windows for protection against blast
when the rockets were fired.

After 1945 the M-31 rockets did not
survive for many years as they were
essentially short-range weapons, and
as such often suffered from counterbat-
tery fire. But the basic M-31 did under-
go some developmenmt before it was
dropped. There was an M-31-UK
which used some of the efflux gases to
impart a measure of spin for increased

stabilization and hence accuracy,
Range was slightly reduced, but the
M-13-UK could greatly decrease the
area of ground covered by a battery
and thus increase the amount of explo-
sive falling upon a point target.

The M-30 and M-31 rockets were
fitted only with HE warheads. They
were undoubtedly powerful projec-
tiles, but they lacked range and for
much of the war their mobility was vir-
tually nonexistent as they had to be
fired from the static Rama frames. It
was not until the later stages of the war
that they were provided with mobility
in the form of the BM-31 -12, a tardiness
for which the German troops on the
Eastern Front were no doubt grateful.

Specification
M-30
Dimensions: length 1.20 m (47,24 in);
body diameter 300 mm (11.8m)
Weights: overall 72 kg (158.7 lb);
propellant7.2 kg (15.87 lb); explosive
28.9 kg(63.7 lb)
Performance: initial velocity not known

Specification
M-31
Dimensions: length 1.76 m (69,3 in);
body diameter 300 mm ( 11.8 in)
Weights: overall 91.5 kg (201.7 lb) ;
propellant 11,2 kg (24.7 kg); explosive
28.9 kg (63,7 lb)
Performance: initial velocity 255 m
(836 ft) per second
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Rocket, HE, 4.5-in, M8
When the USA entered the war in 1941,
the US forces had no rockets at all in
service or in prospect, but with typical
energy the Americans used their con-
siderable industrial potential and tech-
nical knowledge to remedy this deficit
with great speed. In what seemed like
no time at all they had erected huge
facilities for producing rocket prop-
ellants of all kinds and were busy de-
signing and producing rockets for all
purposes. One of these rockets was a
re la t i ve ly s t r a i g h t f o r w a r d f i n -
stabilized weapon known initially as
the T12 but later standardized as the
Rocket, HE, 4.5-in, M8. This nose-fused
114.3-mm (4.5-in) rocket was destined
to be fabricated in larger numbers
than any other World War II artillery
rocket, no fewer than 2,537,000 being
produced by the time the war ended.
The M8A1 and M8A2 were slight
variations of the M8 and were used in
the same manner: the former had a
strengthened motor body and the lat-
ter had a smaller warhead with thicker
walls, The M8A3 was an M8A2 with
modified fins.

Being only fin-stabilized, the M8 was
inherently inaccurate and was accor-
dingly used not for the engagement of
point targets but for the saturation of
large areas with fire. Thus it was used
extensively for the mass bombard-
ment of target areas before amphi-
bious landings or as a supplement to
massed artillery bombardments. Even
at short ranges its accuracy was erra-
tic, so nearly all the launchers used
with the M8 were multiple types.
Typical of these was the T27 Multiple
Rocket Launcher which fired eight M8
rockets and was carried on the back of
a CMC or Studebaker 21/2-ton truck,
There were several variations of this
launcher, one (the T27E2) with capac-
ity for up to 24 rockets. The T34 or
Calliope was a large launcher carried
over the turret of an M4 Sherman

medium tank. The Calliope had no
fewer than 60 launching tubes and was
constructed from plywood as it was a
one-shot weapon for use against
strongpomts. After firing or in an
emergency the whole device could be
jettisoned. The T44 was even larger
than the Calliope as it had 120 launcher
tubes, and was designed for installa-
tion in the cargo area of a DUKW or
LVT amphibious vehicle. This was a
simple area-saturation launcher as
there was no method of varying eleva-
tion or traverse. A similar device
known as the Scorpion but mounting
144 launchers was used on DUKWs in
the Pacific theatre. The T45 was a twin
14-barrel launcher that could be fitted
to the sides of various vehicles, includ-
ing light trucks, Yet another launcher
that fired the M8 rocket was the M12
which was a single-shot 'bunker-
buster' along the lines of the British
LILO.

Despite the large-scale use of the
M8, its inaccuracy was such that it was
considered inadequate as an artillery
rocket. Using knowledge gained from
trials with captured German rockets,
the Americans developed a 114,3-mm
(4.5-in) spin-stabilized rocket known
as the M16, along with a multiple laun-
cher known as the T66 which could fire
24 rockets in two seconds. This com-
bination arrived on the battlefronts
somewhat late in the war and was used
during only one engagement in Ger-
many before the end of the war in
Europe. It was not used in the Pacific
theatre, but was retained on the books
for some years after 1945.

Right: An unusual mounting for the
M8 - a captured German half-track
carries the 60-tube launcher more
commonly fitted to tanks. A fin-
stabilized projectile, theMS was
erratic in night and needed to be
fired in quan tity to guaran tee a hit.

When America entered the war the
US Army had no rockets in service
and none on the drawing board, but
after a little experimentation theMS

4.5-in rocket was put into production
and proved highly success fui, over
2 */2 million being manufactured by
1945.

Specification
Rocket, HE, 4.5-in, M8
Dimensions: length 838 mm (33 in);
body diameter 114.3 mm (4.5 in)
Weights: overall 17.5 kg (38.5 lb);
propellant 2,16 kg (4.75 lb); explosive
1.95 kg (4.3 lb)
Performance: maximum velocity 259 m
(850 ft) per second; maximum range
4205 m (4,600 yards)

Left:M4 Sherman tanks sport the T-
34 60-tube launcher known as
Calliope. The tubes were made of
plywood and could only be used a
few times before disintegrating, but
the launcher provided tank units
with awesome close-range
firepower.

Above:A gunner checks the sights of
the simple T-27 eight-tube launcher,
generally fitted to CMC or
Studebaker 2 2/2-ton trucks. TheMS
was also fired from massive 120- or
even 140-round launchers fitted to
DUKW amphibious vehicles for
beach assault.
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2-in Rocket
During the late 1930s the need for im-
proved defence of the United King-
dom against air attack was finally
appreciated, but at the time it was
thought that to produce enough anti-
aircraft guns to meet immediate needs
would take too long . Thus the rocket
was investigated to see if it could pro-
vide a cheap and easily-manufactured
alternative to the gun, and among the
first designs investigated was a type
known as the 2-in Rocket. As things
turned out the later 76.2-mm (3-in)
rocket was to prove more promising,
but at the time the smaller rocket
seemed quite encouraging and work
went ahead on the design with some
momentum.

The 51-mm (2-in) rocket was a sim-
ple device that used a propellant
known as solventless cordite or SCRK.
The overall simplicity of the weapon
could be seen in the fact that the ear-
liest designs used a direct-action wind
vane on the nose to arm the fuse after
firing, with a self-destruct timer to des-
troy the weapon after it had been in
flight for 4.5 seconds, by which time it
would have reached a maximum
height of about 1370 m (4,500 ft).

In the event the 51-mm (2-in) rocket
was used mainly to arm light naval ves-
sels and some merchant shipping.
There were many and various simple
naval mountings such as the basic ver-
tical launchers that were mounted on
each side of the bridge on many light
vessels. These were supposed to
launch their rockets as a low-flying air-
craft attacked the ship. As the rockets
rose they were designed to carry aloft
a length of light wire that would en-
mesh itself in the aircraft's propellers
and bring it down. The system never
worked and neither did many other
similar and somewhat optimistic de-
vices. There was a high explosive ver-
sion that could carry a 0,25-kg (0.56-lb)
warhead, but by the time this was

ready it was appreciated that the lar-
ger 76.2-mm (3-in) rocket was much
better for this role and relatively few
51-mm (2-in) rockets were produced.

One naval mounting that was used
on land was the one known as the 2-in
Rocket Mounting Mk II, Pillar Box
mounting. This was used during the
desperate days of 1940 and 1941 to
provide at least a measure of coastal
anti-aircraft defence, and could launch
up to 20 rockets. The rockets were
arranged in two vertical rows of five on
each side of a central drum housing in
which the aimer operated the simple
controls. This drum housing gave the

Pillar Box mounting its name. The aim-
er could fire all 20 of the rockets in one
salvo or two salvoes of 10 rockets using
electrical ignition.

Other forms of land-mounted 51 -mm
(2-in) rocket launchers existed and
were used but only in very small num-
bers as temporary defensive mea-
sures. The 51-mm (2-in) rocket was
really too small and light to have any
great destructive effect, but the les-
sons learned in the design and de-
velopment of these early attempts at
war rockets had a good effect on later
designs,

The 2-in rocket was an ingenious, if
over-optimistic, anti-aircraft
weapon, being designed to destroy
low-Hying aircraft by fouling their
propellers with the long wire it left in
its wake.

Specification
2-in Rocket
Dimensions: length 914.4 mm (36 in);
body diameter 57 mm (2.25 in)
Weights: overall4,88 kg (10.75 lb);
warhead 0,25 kg (0.56 lb)
Performance: initial velocity 457 m
(1,500 ft) per second

Design work on British artillery rock-
ets started as early as 1934, though only
on a low-priority basis, and by 1937
had reached the position where a 3-in
Rocket was proposed as an alternative
to the anti-aircraft gun, Under strict
security conditions, development of
the new rocket went ahead with the
cover name UP (unrotated projectile).
Early firings were made at Aberporth
in Wales, and by 1939 the final test
firings were being made in Jamaica.
These led to the establishment of the
first operational battery near Cardiff in
South Wales, where it was known as a
'Z' battery.

This first Z battery used a single-rail
launcher known as the Projector, 3-in,
Mk 1. It was a very simple, even crude
device and it was produced for both
the army and the Royal Navy, although
in the event most of the Royal Navy's
allocation went to the merchant navy,
The rocket was a simple fin-stabilized
tube containing a motor and the same
SCRK cordite used on the 51-mm (2-in)
rocket, These early designs were
somewhat erratic in performance, and
accuracy was such that huge salvoes
had to be fired from all the projectors
in a Z battery in order to have some
chance of hitting an aircraft target.
They did have their successes, but
they were few and not improved until

Designed originally as an anti-
aircraft system, the 3-in rocket
achieved modest success as a
ground weapon. However, it is better
known as an air-to-ground weapon,
fired from Hawker Typhoons over
Normandy.

the Projector, Rocket, 3-in, No. 2 Mk 1
came along. This used a two-rail laun-
ching system and was produced in
some numbers, still firing the 76.2-mm
(3-in) rocket but fitted with more soph-
isticated fusing systems including ear-
ly attempts at proximity fusing and
other electro-magnetic devices. Some
of these No. 2 projectors saw action in
North Africa, including port defence at
Tobruk.

The next improvement in launching
methods was the Projector, Rocket, 3-
in, No. 4 Mk 1 and Mk 2. This had no
fewer than 36 launcher rails to fire nine
rockets in a ripple sequence. This pro-
jector was mobile as it was carried on
converted 76.2-mm (3-in) anti-aircraft
platform trailers. Again some of these
projectors were used in North Africa.

The largest of all the British 76,2-mm
(3-in) rocket projectors was the Pro-
jector, Rocket, 3-in, No. 6 Mk 1, which
could fire 20 rockets in four salvoes,
This entered service in 1944 and was
intended for use in static locations for
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home defence. By the time they were
ready many were manned by Home
Guard units as they were considered
simple enough for relatively untrained
users, especially when they were fired
en masse by battery at easily-visible
targets. In the event they were little
used.

One unexpected offshoot from the
anti-aircraft rocket programme was

that the 76.2-mm (3-m) rocket was
taken up as an aircraft weapon. Fired
from short launcher rails it proved to
be a devastating ground attack missile,
especially against tanks, and during
1944 proved to be one of the most
powerful of all anti-tank weapons
when used by 'cab-rank' Hawker
Typhoons over the Normandy bat-
tlefields. By the time the war ended the

airborne 76.2-mm (3-in) rocket had
reached a considerable state of design
development and was even being
used to sink U-boats.

Specification
3-in Rocket
Dimensions: length 1.93 m (76 in);
body diameter 82.6 mm (3.25 in)
Weights: overall 24.5 kg (54 lb);

propellant 5.76 kg (12.7 lb); warhead
1.94 kg (4.28 lb)
Performance: maximum velocity 457 m
( 1,500 ft) per second; service ceiling
6770 m (22,200 ft); horizontal range
3720 m (4,070 yards)

UK

LILO
By 1944 the Allies were becoming
accustomed to the Japanese tactic of
using heavily-protected bunkers to
delay Allied advances, not only on the
Pacific Islands but also in the land war-
fare raging in South East Asia. The only
effective way to demolish these for-
midable defensive works was by the
use of heavy artillery at close ranges,
but the Japanese did not always build
their bunkers where such heavy
weapons could get at them. The rocket
was obviously a relatively portable
method of dealing with such obstacles,
and thus there emerged a programme
known by the cover name LILO.

LILO was a very simple single-
barrel launcher designed to fire a
rocket at short range against bunker-
type targets. It fired a projectile po-
wered by the Motor, Rocket, 3-in, No. 7
Mark 1 to which two types of warhead
could be fitted. Both were HE types,
one weighing 17.8 kg (39.25 lb) com-

plete and the other 35.5kg (78.25 lb)
complete. The idea was that the LILO
projector could be carried to its firing
location by one man, with another car-
rying a rocket on a suitable backpack,
The projector was then set up as close
to its intended target as possible and
the rocket loaded into the launcher
tube from the front. Open sights were
used to aim the weapon, the back legs
of the launcher being moved for
changes in elevation. When all was
ready the rocket was fired electrically,
using a light 3.4-volt battery. The LILO
rockets were capable of penetrating
3,05m (10ft) of earth plus a layer of
logs, so they could normally penetrate
any Japanese bunker. But the main
problem was hitting the target: despite
the fact that a degree of spin was im-
parted to the rocket as it was launched,
the inherent inaccuracy of the rocket
was such that to ensure a 95 per cent
chance of hitting a point target distant

only some 45 to 50 m (49 to 55 yards),
five rockets had to be fired. This may
sound uneconomic but the alternative
was to bring up heavy artillery with all
its attendant risks and labour.

The Americans also used a short-
range rocket for the same purpose as
LILO. Their device was known as the
M12 Rocket Launcher which fired a
114.3-mm (4,5-in) rocket, and this re-
sembled LILO in many ways apart
from the fact that the first launcher
tubes used were plastic and were dis-
carded after firing. Such a system
proved to be too wasteful, even for the
US war economy, so a later version
was developed as the M12E1 which
used a magnesium alloy tube that
could be reloaded and reused. These
projectors were used during the latter
stages of the fighting on Okinawa when
the Japanese defenders had to be
blasted from their heavily-defended
caves.

Specification
LILO rocket (9.53-kg/21 -lb warhead)
Dimensions: length 1.238 m (48.75 in);
body diameter 82,55 m (3.25 in)
Weights: overall 17.8 kg (39.25 lb);
propellant 1.93 kg (4.25 lb); explosive
1.8 kg (4 lb)
Performance: not stated

Specification
LILO rocket (27.2-kg/60-lb warhead)
Dimensions: length 1.321 m (52 in);
body diameter 152 mm (6 in)
Weights: overall 35.5 kg (78.25 lb);
propellant 1.93 kg (4.25 lb); explosive
6.24kg(13.751b)
Performance: not stated

As the Allies drove the Japanese
back towards their homeland,
numerous expedients were tried to
knockout the toughly-constructed
bunkers that were the hallmark of
Japanese positions. One such was
LILO - a short-range single-shot 60-
lb(27-kg) rocket.
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Land Mattress
Although early development of the
war rocket in the United Kingdom was
initially to produce an anti-aircraft
weapon, some consideration was also
given to producing an artillery rocket.
One early attempt at this was a design
for a 127-mm (5-in) rocket which was
rejected by the army but adopted by
the Royal Navy for use in modified
landing craft for the saturation of land-
ing beaches and approaches by mas-
sed rocket fire. This eventually
evolved as the 'Mattress', but range
was limited, However, further trials re-
vealed that the range could be im-
proved by introducing, at launch, a de-
gree of spin which would also improve
accuracy, and th is was simply
achieved by using an aircraft 76.2-mm
(3-in) rocket motor attached to a naval
13-kg (29-lb) warhead. This increased
range to a possible 7315m (8,000
yards), making the artillery rocket a
viable proposition once more. Thus
'Mattress' became 'Land Mattress'.

The first army launchers for these
new Land Mattress rockets had 32 bar-
rels, but a later version had 30 barrels.
Demonstrations of this launcher great-
ly impressed Canadian army staff
officers, who requested a 12-launcher
battery which in the event was ready
for action on 1 November 1944, This
battery went into action during the
crossing of the River Scheldt and was a
great success, to the extent that more
were requested and produced. The
Land Mattress launcher was limited in
its elevation capabilities to between 23
and 45°, and this not only limited the
maximum range to 7225 m (7,900
yards) but also limited the minimum
range to 6125m (6,700 yards). To re-
duce the minimum range possible, a

system of rotary spoilers over the rock-
et exhausts was formulated and put
into use. The rotary spoiler disturbed
the exhaust gases by closing off their
efflux by varying amounts, and thus re-
ducing the minimum range to 3565 m
(3,900 yards).

For all the success of the Land Mat-
tress, not many equipments were used
in action before the war ended in
Europe in May 1944. By that time many
were only just emerging from the fac-
tories ready to be sent off to South East
Asia, but their use there was very
limited, as a result mainly of the weight
and bulk of the projectors in the area's
jungle conditions. A special 16-barrel
version was accordingly developed
for towing by a Jeep, but the war was
over by the time it was ready for ser-
vice.

In action, a single Land Mattress
projector salvo could result in 50 per
cent of the rockets falling in an area
215 m (235 yards) long by 219 m (240
yards) wide. The rockets were fired in
ripples at 0.25-second intervals so that
the entire salvo could be fired in 7.25
seconds. During the crossing of the
Scheldt the first Land Mattress battery
fired 1,146 rounds over a six-hour
period, As each warhead payload
weighed 3.18 kg (7 lb), the effects can
well be imagined.

'Specification
Land Mattress (rocket)
Dimensions: length 1.77 m (69,7 in)
Weights: overall 30.5 kg (67.25 lb);
propellant 5 kg ( 11 lb); payload 3.18 kg
(7 lb)
Performance: maximum velocity 335 m
( 1,100 ft) per second; maximum range
7225 m (7,900 yards)

Above:Loaded and ready to fire, the
crews make their final checks before
taking cover. Fired atarate of four a
second, half the rockets from a 32-
round projector would hit a target
zone 215 m (235 yards) long and
219m (240 yards) wide.

Righ t: Land Ma ttress spent m ore
time on the test range than in action.
After much experimentation,
minimum range was reduced and a
light 16-round launcher was
developed for jungle warfare.

LandMattress was a curious hybrid
an army weapon constructed from
an aircraft rocket motor and a 5-in
naval warhead. Early models were
severely restricted in performance
since elevation was restricted
between 23 °and 45 °.

Above: Loading 30.5-kg (67-lb)
rockets into the 32-round launchers
was an exhausting job, but tobe
effective rockets had to be fired in

big volleys. The first Land Mattress
battery fired over 1,000 rounds in six
hours during the crossing of the
Scheldt.
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Anti-Tank
Guns

The few years prior to and during World War II saw the anti-tank gun make

a significant entry into the battlefield. Few realized that within a short time the

recoilless rifle and guided missile would in turn come to the fore and the specialist

anti-tank gun would virtually disappear.

'nrflie anti-tank gun was an impor-
JL tant weapon during World War

II, for it was the only one that
could destroy a tank at ranges
beyond those of the much smaller
hand-held anti-tank weapons, such
as the grenade or bazooka. When
the war started the anti-tank gun
was a small weapon, virtually a
miniature version of larger field
pieces. By 1945 the type had
grown rapidly into large and heavy
guns that sometimes dwarfed the
field pieces. Their power had
grown as well, for while the guns
of 1939 were only able to punch
their way through armour of about
25mm (lin) thickness, by 1945
they were required to have an
effect on armour about 100mm
(3.94in) in thickness, and to do so
at ranges well in excess of those
prevalent in 1939- At the beginning
of the war 400m (440yd) was con-
sidered to be the top limit to an
anti-tank gun's capabilities but by
1945 ranges of 2000m (2,190yd)
or more were not uncommon.

Along with the increase in
calibre, size, weight and perfor-
mance went a corresponding
escalation in projectile perfor-
mance. The gun is really only the
delivery system for the projectile,
which is the anti-tank gunner's
weapon, and the degree of
development to which the anti-
tank projectile was subjected to

Moving anti-tank guns around the battlefield was hard work. This 17-pounder belongs to the
British Eighth Army in Italy and is being hauled into place to target enemy pillboxes.

between 1939 and 1945 can only
be sketched in this section.
Suffice it to say that the steel shot
of 1939 had given way to the
tungsten core of 1945, and even
the very shape of the projectile
had changed radically. The hollow-
or shaped-charge projectile was
also introduced to bring chemical
energy into the gun-versus-
armour conflict.

The war waged by the anti-
tank gun was a specialized one

with a single objective: the
destruction of tanks. The role of
the anti-tank gunner was to serve
the gun, to aim it and to fire it at
the right moment, but with many
of the guns mentioned here this
was far from easy. All too often the
target had to be allowed to
approach very close, requiring of
the gun crew nerve, courage and
good training, so the role of the
gunner must not be forgotten
under the weights of fact and

detail. It is impossible to define
exactly which gun was best at any
period, for even the finest gun has
to have a man or crew to use it,
and on many occasions a good
man or crew could provide results
far better than those of others
using theoretically better
weapons. Thus a British 6-pounder
could often have more influence
on a battle than a German '88', for
it was the man that mattered in
the end, not the weapon.
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Ordnance, Q.F., 2 pdr
The 2-pdr anti-tank gun (or more for-
mally the Ordnance, Q.F., 2 pdr) is one
of those unfortunate weapons that has
been given a bad reputation for no real
reason other than it had to be used at a
time when it was no longer a viable
weapon. In its day it was as good as, if
not better, than any contemporary de-
sign, but the rapid increases in tank
armour thicknesses during the late
1930s rendered it obsolete just at a
time when it was being placed into
widespread service.

The 2-pdr had its origins in a British
staff requirement dated 1934. Much of
the original development was carried
out by Vickers-Armstrongs, and the
first guns and carriages were pro-
duced for commercial sales. Some
went to Spain, but the main recipient
was the British army which received
its first examples during 1938. Further
development was required until the
full army specification could be met
and it was not until 1939 that the most
commonly encountered carriage (the
Carriage, 2 pdr, Mk III) was issued.

Compared with many other designs
then in existence the 2-pdr was a com-
plex piece of ordnance and it was
almost twice as heavy as any other gun
in its class. The main reason for this
weight was the carriage which, in ac-
tion, rested on a low tripod carriage
that provided the gun with 360°
traverse. A high shield was provided
for the gun crew and there was provi-
sion for an ammunition chest to be car-
ried on the back of the gun shield, The
philosophy behind the design differed
from contemporary thought as well,
Many European armies intended the
anti-tank gun to be used in a mobile
attacking role, but the 2-pdr was in-
tended for use in static defensive posi-
tions. The type was also manned by
specialist anti-tank personnel from the
Royal Artillery.

The events of 1940 showed the 2-pdr
to be at best obsolescent, and the BEF
had to leave the bulk of its 2-pdr guns
behind at Dunkirk. The gun lacked the
power to punch through the thick
armour of most of the German tanks,
and the effective range was too short
for tactical comfort; the projectiles
were too light to cause damage at
ranges outside the machine-gun range
of the target tanks, and many gun
crews were thus decimated before
they could fire a useful shot. But in the
United Kingdom the production facili-
ties to produce any modern form of
anti-tank gun for the army that was
almost devoid of any form of defence
against tanks was quite simply not
available. Industry had therefore to
carry on producing the 2-pdr at a time
when it was realized that it was no
longer an effective weapon. The re-
sults of this had to be borne during the

A 2-pdr ready tobe towed, usually by
a small truck or Jeep. The 2-pdr was
a rather complex little weapon with a
tripod carriage and was too heavy
for its tactical role when compared
with other designs of the time. By
1941 it was rendered almost useless
by increases in enemy tank armour,
but was passed to infantry units for
their anti-tank defences, and was
used in theFarEast.

Right: A drill-book photograph of a
2-pdr gun and crew in action with the
gun about to be loaded. Note that the
ammunition is being passed from a
box to the rear as the box on the gun
shield was for emergencies only.

North African campaigns of 1941 and
1942, when the 2-pdr proved to be
almost useless against the Afrika
Korps, to the extent that the 25-pdr
field piece had to be used for anti-tank
work in its place. All manner of re-
medies to make the 2-pdr more suc-
cessful were tried, one measure being
the placement of the gun on the back of
an open truck to provide a mobile plat-
form, and another the development of
the Littlejohn Adaptor, a squeeze-bore
device attached to the muzzle and
firing special skirted projectiles to im-
prove projectile performance. Neither
of these measures saw much use, and
after 1942 the 2-pdr was withdrawn
from use and passed to infantry units
for their anti-tank defences. The type
did not remain in use for long in that
role, but in the Far East the 2-pdr re-
mained in service until 1945, for there
the target tanks were lighter and the
gun could still cope with them.

Specification
Ordnance, Q.F., 2 pdr
Calibre: 40 mm (1,575 in)
Length of piece: 2,0815 m (6 ft 9.9 in)
Length of rifling: 1.6723 m (5 ft 5.84 in)
Weight: complete 831.6 kg (1,848 lb)
Traverse: 360°
Elevation:-13° to+ 15°
Muzzle velocity: AP 792 m (2,626 ft) per
second
Maximum effective range: 548 m
(600 yards)
Projectile weight: 1.08 kg (2.375 lb)
Armour penetration: 53 mm (2.08 in) at
455 m (500 yards)

2-pdr gun crews undergo training
during a chemical warfare exercise.
The gun in the foreground shows the
ammunition box carried on each

gun, but later marks were able to
remove the road wheels to aid
concealment.
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Ordnance, Q.F., 6 pdr
British weapon planners had foreseen
the need for an anti-tank gun more
powerful than the 2-pdr as early as
April 1938, but it took time to develop
and then to produce the new gun. Dur-
ing late 1940 production was delayed
as 2-pdr guns occupied the production
lines, so that it was not until late 1941
that the new gun reached the troops.
This new gun had a calibre of 57 mm
(2.244 in) and fired a projectile
weighing about 6 lb (2.72kg) so the

new gun was known as the 6-pdr.
By the time the 6-pdr reached the

troops it was sorely needed, and once
in action it proved to be effective
against the enemy tanks then in use.
Compared with the 2-pdr the 6-pdr
was much more conventional, and
used a split-trail carriage that gave a
useful 90° traverse. There were two
main variants, the Ordnance, Q.F., 6
pdr Mk II and Ordnance, Q.F., Mk IV;
the Ordnance, Q.F., 6 pdr Mk I was

used for training only, and the Mks III
and V were tank guns. The main differ-
ence between the Mks II and IV was
barrel length, that of the Mk IV being
slightly longer. Some slight carriage
variations were produced but the most
drastic was the Carriage, Q.F., 6 pdr,
Mk III, which was developed for use
by airborne units. This was narrower
than the norm and the trail legs could
be shortened for stowage in gliders;
numbers of these special conversions

were used at Arnhem,
The 6-pdr provided some sterling

service in North Africa, but once the
Tiger tank appeared on the scene it
was realized that the day of the 6-pdr
was almost over, for the 2.85-kg (6.28-
Ib) projectile was unable to penetrate
the thick frontal armour of the Tiger
and only a lucky shot to the side could
be effective. So the 6-pdr was gradual-
ly withdrawn from Royal Artillery use
from 1943 onwards. They were issued
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Although its opera tional career as a
specialist anti-tank gun was
relatively short (from 1941 to 1943 at
the most), the 6-pdr went on to be a
useful in/an try an ti- tank and support
weapon. It was copied by the
Americans as the 57-mm Antitank
Gun Ml and was used by nearly all
the Allied armies at some timeor
another.

instead to infantry anti-tank companies
and with the infantry the 6-pdr saw out
the war, Many were supplied to the
Red Army.

The Soviets were not the only reci-
pients of the 6-pdr, for the type was
adopted by the Americans also. When
the Americans realized that they too
would need a heavier anti-tank gun
than their 37-mm (1.46-in) Ml they saw
that the easiest way to produce some-
thing was to copy the 6-pdr, and in
early 1941 they obtained a set of draw-
ings from the British and adapted them
to suit their own production methods.
The result was the 57-mm Antitank
Gun Ml. At first the American carriage
had a handwheel traverse in place of
the shoulder pad of the British original,
but in time the Americans adopted the
shoulder pad also and in this form the
M1A2 was used until the war ended in

1945. But it was as a weapon mounted
on a self-propelled carriage that the
American gun was most important,
Large numbers of Ml guns were pro-
duced for mounting on half-tracks and
in this form the American guns were
widely used by the British army and
many other Allied forces as well as by
the US army.

The 6-pdr may have been outclas-
sed by heavy tanks such as the Tiger,
but against nearly all other German
tanks it proved to be effective enough.
It was also a relatively light and handy
weapon and served on with many
armies for long after 1945.

Specification
Ordnance, Q.F., 6 pdr, Mk IV
Calibre: 57 mm (2.244 in)
Length of piece: 2.565 m (6 ft 8.95 in)
Length of rifling: 2.392 m (7 ft 10,18 in)

Weight: complete 1112 kg (2,471 lb)
Traverse: 90°
Elevation:-5° to+ 15°
Muzzle velocity: 900 m (2,700 ft) per
second
Projectile weight: 2,85 kg (6.28 lb )
Armour penetration: 68,6 mm (2.7 in) at
915 m (1,000 yards)

31 May 1942, and a truck-mounted
6-pdr goes into action near Tobruk.
Within a month Rommel would have
taken the town, and at the same time
forced the 8th Army back towards
Mersa Matruh andElAlamein.

UK

Ordnance, O.P., 17 pdr
By 1941 the rapid increase in the
armour protection of tanks was being
forecast to the extent where it was
realized that not even the 6-pdr would
be able to cope. To deal with the ex-
pected armour increases it was de-
cided to produce the next generation
of anti-tank guns with a calibre of 3 in
(76.2 mm) to fire a projectile weighing
no less than 17 lb (7.65 kg). It was real-
ized that the resultant gun would be a
fair-sized piece of artillery but at the
time there seemed to be no other op-
tion open, and the development of the
gun proceeded with haste,

The first guns, soon known as the
Ordnance, Q.F., 17 pdr or 17-pdr, were
made as early as August 1942 but these
guns were prototypes only and getting
the gun into full production took more
time. This was to have dramatic results
for from North Africa came news that
the first consignment of Tiger tanks
was expected in the theatre in the very
near future. At that time some guns
were ready but they had no carriages.
To get some form of heavy anti-tank
weapon into the hands of the troops it
was decided to fly 100 guns to North

Africa, where they were hastily fitted
onto 25-pdr field gun carriages to pro-
duce a hybrid known as the 17/25-pdr.
The conversions were made just in
time, for a few weeks later the first
Tigers appeared and the 17/25-pdr
was on hand to tackle them. These 177
25-pdr guns served until 'proper' 17-
pdr guns were to hand during the early
stages of the Italian campaign in 1943.

When the 17-pdr guns arrived they
were indeed a fair-sized weapon but
the overall design was low and not too
cumbersome. The carriage had long
and angled split trails and a large dou-
ble-thickness armoured shield was
fitted. The gun was proportionately
long, and was fitted with a muzzle
brake and a large and heavy vertical
block breech mechanism. To handle
the gun a detachment of at least 7 men
was required, and more were needed
if any man-handling was necessary.
But in mitigation of this factor the gun
proved capable of firing a projectile
that could penetrate any enemy tank at
long ranges and the rate of fire was
such that 10 rounds per minute were
not uncommon.

By 1945 the 17-pdr was the standard
anti-tank gun of the Royal Artillery anti-
tank batteries and many had been
handed on to Allied armed forces. The
17-pdr proved to be the last of the Brit-
ish Army's conventional anti-tank guns
(a 32-pdr with a calibre of 94 mm/3.7 in
was proposed but a 120-mm/4.72-in re-
coilless gun was selected instead), and
many served on until the 1950s with the
British army, The gun appears in the
inventories of many current armed
forces. Various types of 17-pdr tank
guns were produced as well.

Specification
Ordnance, O.P., 17 pdr
Calibre: 76.2 mm (3 in)
Length of piece: 4.4425 m (14 ft 6.96 in)
Length of rifling: 3.562 m (11 ft 8.25 in)
Weight: in action 2923 kg (6,444 lb)
Traverse: 60°
Elevation: -6° to + 16.5°
Muzzle velocity: 950 m (2,900 ft) per
second
Projectile weight: 7.65 kg (17 lb)

By September 1944 the 17-pdrhad
proved an extremely effective
weapon, and in the 8th Army's
assault on the Gothic line was well to
the fore to deal with German heavy
armour.

Armour penetration: 130 mm (5.12 in)
at 915 m (1,000 yards)

First introduced into service in small
n umbers in la te 1942, the l 7-pdr
wen t on to be one of the most

powerful o fall th e Allied an ti- tank
guns. Although rather heavy and
awkward tomove, the 17-pdr had a
calibre of 3 in (76.2 mm) and could
penetrate up to 130 mm of armour at
about 1000 m (1094yards). It was
also used on occasion as a field gun
firing high explosive shells.
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CZhCHOSLOVAKIA

Skoda 47-mm kanon P.U. V. vz 36 anti-tank gun
The Czech firm of Skoda, based at
Pilsen, was one of the first European
armaments manufacturers to turn its
attention to the production of special-
ized anti-tank guns. All through the
1920s Skoda's technicians and desig-
ners carried out a long chain of experi-
ments and design studies to formulate
a viable anti-tank gun, and in 1934 the
company produced a gun with a
calibre of 37 mm (1.46 in). For various
reasons this weapon was not widely
adopted (it was generally felt that
something heavier would be needed)
and in 1936 there appeared the Skoda
47-mm kanon P.U.V. vz 36 (vz for vzor,
or model), The vz 36 had a calibre of
47 mm (1.85 in) and was immediately
ordered into production by the Czech
army.

In its day the vz 36 was one of the
most powerful and hardest-hitting of all
the contemporary European anti-tank
guns. It fired a relatively heavy projec-
tile, weighing 1,65 kg (3.6 lb), and this
projectile could penetrate any tank
then in service at ranges of up to 640 m
(700 yards) at a time when most similar
guns were confined to targets no more
than 185 to 275m (200 to 300 yards)
distant. But despite this power the vz 36
appeared a rather clumsy design, It
had anachronistic spoked wheels and
a very long trail which split to form two
legs when in the firing position. The
crew was protected by a shield that
had over the wheels flaps that were
folded out in action, but an oddity was
that the upper rim of the shield was
finished off as an asymmetric curved
line to aid concealment, the wavy line
breaking up the outline. The gun had a
prominent recoil cylinder over the
barrel and another recognition feature
was the unusual single-baffle muzzle
brake,

Production for the Czech army pro-
ceeded at a high priority, and a few
guns were exported to Yugoslavia at
one point. In service the vz 36 was
issued to the specialist anti-tank com-

An illustration from the Skoda
brochure that advertised their 47-
mm (1.85 mm) Model 1936 anti-tank
gun for possible sales outside
Czechoslovakia. The gun is here
being towed by the gun crew using
drag ropes.

panies of the Czech army, but was
found to be a bit of a handful for the
infantry anti-tank units, for whom a de-
veloped version of the earlier 37-mm
( 1.46-in) gun was placed in production,
This became the kanon P.U.V. vz 37,
and although this gun followed the
same general lines as the larger 47-
mm (1.85-in) model it was recogniz-
able by the use of more modern steel
wheels with rubber tyres.

The vz 36 was destined never to fire
a shot for its Czech masters, for the
Munich Agreement of 1938 allowed
the Germans to take over the Czech
Sudetenland defences without a shot
being fired. This allowed the Germans
to impress large numbers of a very
special version of the vz 36 that had
been developed for use in static for-
tifications, but large numbers of the
wheeled vz 36 fell into German hands
during the following year when Ger-
many took over control of the rest of
Czechoslovakia. The vz 36 then be-
came the 4.7-cm Pak 36(t) and was
eagerly added to the German gun
parks. The Czech gun became a vir-
tual standard weapon with the German
army and remained in use with some of
their second-line units until the end of
the war in 1945. It was mounted on
several types of tracked chassis to be-
come the armament of several German
Panzerjäger (tank hunters) and proved
itself to be a very viable anti-armour
weapon. The vz 37s did not remain in
German service long after 1941.

Specification
Kanon P.U.V.vz 36
Calibre: 47 mm (1.85 in)
Length of barrel: 2.04 m (6 ft 8 in)

Weight: travelling 605 kg (1,334 lb)
and in action 590 kg (1,300 lb)
Traverse: 50°
Elevation:-8° to+26°
Muzzle velocity: AP 775 m (2,543 ft) per
second
Maximum range: 4000 m (4,375 yards)
Projectile weight: AP 1.64 kg (3.6 lb)
and HE 1,5 kg (3,3 lb)
Armour penetration: 51 mm (2 in) at
640 m (700 yards)

German soldiers manhandle their
4.7-cm Pak36(t) during training
prior to the invasion of France in
1940. The soldiers are wearing drag-
rope slings for towing the gun, anda
fullgun crew would be at least four
men. A version of this gun was
produced for use in fortifications.

The Czech 47-mm Model 1936
looked archaic, mainly because of
the small spoked wheels and the
long trails, but the gun was one of the
most powerful of its day. Many were
taken over by the German army who
used the type in large numbers, often
mounted on special tank-destroyer
self-propelled carriages.

GERMANY

3.7-crn Pak 35/36
The origins of the gun that was to be-
come the 3.7-cm Pak 35/36 (Pak for
Panzerabwehrkanone, or anti-tank
gun) can be traced back to 1925 when
Rheinmetall began actively to design
and develop an anti-tank gun for the
German army. Production began in
1928, and as the German army was at
that time still largely horse-oriented
the gun was fitted with spoked wheels

for horse traction. It was a very modern
gun design for the period and used a
well-sloped shield, tubular split-trail
legs and a long slender barrel, At first
production was relatively limited, but
once the NSDAP came to power in
1933 production was greatly acceler-
ated. In 1934 there appeared the first
version with steel wheels and pneuma-
tic tyres suitable for vehicle traction,

and the designation 3.7-cm Pak 35/36
was assigned in 1936.

It was in 1936 that the Pak 35/36 first
saw action, during the Spanish Civil
War where the little gun proved
eminently suited against the relatively
light armoured vehicles used during
the conflict. It also proved successful in
1939 against the lightly-armed Poles,
but in 1940 the Pak gun crews encoun-

tered the more heavily armoured
French and British tanks and had the
unfortunate experience of seeing their
carefully-aimed armour-piercing pro-
jectiles bouncing off the hulls of attack-
ing tanks. The truth was that by 1940
the Pak 35/36 had had its day. It was no
longer powerful enough to penetrate
the armour of the more modern tanks,
and larger calibre weapons had to
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take its place, But these latter could not
be produced quickly enough to pre-
vent the 37-mm (1.46-in) guns from
having to be rushed to action during
the German invasion of the Soviet Un-
ion (Operation 'Barbarossa') in 1941;
against the T-34/76 tank they again
proved to be of no use at all. Some
attempts were made to prolong the
service life of the gun by firing large
stick bombs that fitted over the muzzle
but these weapons, although effective,
were essentially close-range missiles
of dubious combat worth. Consequent-
ly the Pak 35/36 was passed to second-
line and garrison units, and to some
training schools, so the type was still in
limited service in 1945. Many car-
riages were later converted to take
75-mm (2.95-in) barrels to convert
them to infantry support guns.

The Pak 35/36 was widely exported
before 1939, and the design was
copied in Japan as the Type 97. Other
recipient nations were Italy (Cannone
contracarro da 37/45), the Netherlands
(37-mm Rheinmetall) and the Soviet
Union, where the Pak 35/36 was known
as the M30, was widely copied and
formed the basis for a whole family of
37-mm (1.46-in) and 45-mm (1.77-in)
anti-tank guns that served on for many
years after 1945 (some were still in ser-
vice in Soviet-influenced nations as
late as the 1970s). The design was also
copied in the United States to produce
the Antitank Gun M3, although only the
concept was copied as the M3 had
many detail differences from the Ger-
man original.

At one point the Germans produced
a special version of the Pak 35/36 for
paradropping.

Above: The original 3.7-cm Pak 35/36
produced during the la te 1920s had
spoked wheels for horse traction, but
by the mid-1930s these had been
replaced by steel disc wheels for
motor traction. It was a light and low
gun that was at first issued to all arms
of the Wehrmacht.

Right: The German 3.7-cm Pak 35/36,
seen here on exercises prior to 1939.
The Pak35/36 was a Rheinmetall
design produced during thel 920s;
at the time it had a gréa t influence on
anti-tankgun design elsewhere.

Specification
3.7-cm Pak 35/36
Calibre: 37 mm (1.46 in)
Length of gun: 1,665 m (5 ft 5.5 in)
Length of rifling: 1.308 m (4 ftS.Sin)
Weight: travelling 440 kg (970 lb) and
in action 328 kg (723 lb)
Traverse: 59°
Elevation:-8° to+25°
Muzzle velocity: AP 760 m (2,495 ft) per

second
Maximum range: 7000 m (7,655 yards)
Projectile weight: AP 0.354 kg (0.78 lb)

or HE 0.625 kg (1.38 lb)
Armour penetration: 38 mm ( 1.48 in) at
30° at 365 m (400 yards)

It has been mentioned in the entry re-
lating to the 3,7-cm Pak 35/36 that by
1940 the 37-mm anti-tank gun was of
very limited value against the armour
of tanks then in service. Fortunately for
the German army this had been fore-
seen as early as 1937, and by 1938
Rhemmetall-Borsig had developed
and produced a new gun with a calibre
of 50 mm ( 1.97 in). By 1939 the gun was
ready for production, but it was not
until mid-summer 1940 that the first ex-
amples reached the troops. By then
the new gun, designated the 5-cm Pak
38, was too late to take much part in any
European campaign and it was not un-
til 1941 that the new gun was able to
see action during a major campaign.

That campaign was the invasion of
the Soviet Union, and by that time the
new gun had been supplied with a

new type of tungsten-cored ammuni-
tion known as AP40. This ammunition
was developed from captured Czech
and Polish ammunition, and was
adopted because the dense tungsten
core of the new projectiles offered a
considerable increase in armour
penetration. This was just as well, for
when the Soviet T-34/76 appeared on
the battlefields the Pak 38 firing AP40
ammunition proved to be the only gun/
projectile combination capable of
penetrating the Soviet tank's thick
hide. But the numbers of Pak 38s in the
field were limited, the gun could not
be everywhere and it was some time
before extemporized conversions of
old French 75-mm (2.95-in) guns could
be hurried up to fill the many gaps in
the anti-tank defence lines. After that
the 50-mm (1.97-in) gun proved good

The 5-cm Pak38 was a light and low
weapon that was easy to move and
conceal. For manhandling it had a
dolly wheel under the trail spades
that was removed in action. In 1941 it
was the only German anti-tankgun
that could knock out the Soviet T-34,
but it had to use tungsten-cored
ammunition. 11 was still in use in 1945.

Soviet troops examine a captured
Pak 38 early in the war. With
tungsten-cored shot, the 5-cm
weapon was the only German anti-
tankgun capable of knocking out the
Soviet T-34 tank. The gun was easily
handled due to extensive use of light
alloys in the manufacture of the
carriage.
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enough to remain in use for the rest of
the war, although it was largely re-
placed by heavier-calibre weapons,

The Pak 38 was a well-designed gun
with a curved shield, steel wheels and
a tubular split-trail carriage that locked
out the torsion bar suspension when
the trail legs were spread. Light alloys
were used throughout the construction
of the carriage, which made it easy to
handle, and a small dolly wheel was
mounted under the trail legs for man-
handling. The long barrel was fitted
with a muzzle brake.

The Pak 38 was one of the German
army's standard anti-tank guns and
was further developed at one stage to
take an automatic ammunition feed.
This enabled it to be used as a heavy
aircraft weapon, and at one point this
was fitted to a variant of the Messer-
schmitt Me 262 jet fighter. Later this
same weapon was further adapted to
be used as a ground-mounted anti-
aircraft gun but that was late in the war
and none appear actually to have been
produced. There was also a tank gun
egmvalent of the Pak 38 that was pro-
duced in a number of models, so many

Awaiting a Soviet tank assault, the
dug-in Pak 38 presented a very small
target. Superseded in production by
the larger Pak 40 of7.5-cm calibre,
the Pak 38 remained in Wehrmacht
service until the end of the war,
remaining reasonably effective.

in fact that large numbers ended up as
beach defence guns in the Atlantic
Wall. The Pak 38 was also mounted on
a number of tracked Panzer] äger car-
riages. At one point so many had been
captured by the British army that they
were reconditioned and stockpiled
against some future contingency that
never arose.

Specification
5-cmPak38
Calibre: 50 mm (1.97 in)
Length of piece: 3.187 m (10 ft 5.5 in)
Length of rifling: 2.381 m (7 ft 9,7 in)
Weight: travelling 1062 kg (2,341 lb)
and in action 1000 kg (2,205 lb)
Traverse: 65°
Elevation:-8° to+27°
Muzzle velocity: AP 835 m (2,903 ft) per

second, AP40 1180 m (3,870 ft) per
second and HE 550 m (1,805 ft) per
second
Maximum range: HE 2650 m
(2,900 yards)

Projectile weight: AP 2.06 kg (4.54 lb),
AP40 0,925 kg (2.04 lb) and HE 1,82 kg
(4 lb)
Armour penetration: AP40 101 mm
(3.98 m) at 740 m (820 yards)

GERMANY

7.5-cmPak40
By 1939 intimations regarding the next
generation of Soviet tanks were filter-
ing back to the German war planner
staffs in Berlin. Although the new 50-
mm (1.97-in) Pak 38 gun had yet to
reach the troops, it was felt that some-
thing heavier was going to be needed
to counter the armour belts of the new
Soviet tanks, and consequently Rhein-
metall-Borsig was asked to produce a
new design. In basic terms what
Rheinmetall did was to scale up the
Pak 38 design to the larger calibre of
75mm (2.95 in). The result was
adopted in 1940 as the 7.5-cm Pak 40,
but it was not until late in the following
year that the first examples reached
the hard-pressed troops on the East-
ern Front,

In appearance the Pak 40 resem-
bled its predecessor, but there were
many differences apart from the scale.
The basic layout of the 50-mm (1.97-in)
gun was retained but this time the ex-
pected shortages of many raw mate-
rials and especially light alloys (which
had been earmarked for the Luftwaffe
production requirements) were be-
coming apparent, so the Pak 40 was
constructed mainly from various forms
of steel and was proportionately much
heavier than the smaller gun. To sim-
plify and speed production the shield
was formed from flat instead of curved
plates, and there were several other
such alterations. The result was an ex-
cellent gun, well capable of tackling

virtually any Allied tank and encoun-
tered on all fronts.

The Pak 40 was destined to remain
in production until the end of the war in
1945. It had a tank gun equivalent that
was progressively developed, but the
Pak 40 itself remained in service vir-
tually unchanged. A version intended
for use as an aircraft weapon was de-
veloped, and the carriage was even
adapted at one stage to allow short
75-mm (2.95-in) barrels to be fitted to
produce a form of infantry/anti-tank
gun for use by infantry formations. The
gun itself was even placed on a 105-
mm (4,14-in) howitzer carriage to form
a light field artillery piece, though
another approach was to use the Pak
40 itself as a field gun, and by 1945
there were several artillery formations
using this gun as the 7.5-cm FK 40 (FK
for Feldkanone, or field gun),

But it was as an anti-tank gun that the
Pak 40 was most important. Many Ger-
man gunners rated it their best all-
round weapon, and many Allied tank
crews had occasion to agree with
them, The Pak 40 fired a wide range of
ammunition, varying from the straight-
forward solid armour-piercing shot to
the tungsten-cored AP40. Also avail-
able were high explosive shells that
carried enough payload to make the
type a useful field artillery piece, and
various forms of hollow-charge projec-
tile. A measure of the efficiency of this
gun can be seen in the range/armour

penetration figure that at 2000 m (2,190
yards) an AP40 projectile could pene-
trate no less than 98mm (3,86 in) of
armour plate; and at combat range of
the order of 500m (550 yards) this
figure increased to 154 mm (6.06 in).

Specification
7.5 cm Pak 40
Calibre: 75 mm (2.95 in)
Length of piece: 3.7 m ( 12 ft 1.7 in)
Length of rifling: 2.461 m (8 ft)
Weight: travelling 1500 kg(3,307 lb)

and in action 1425 kg (3,141.5 lb)
Traverse: 45°
Elevation:-5° to+22°
Muzzle velocity: AP 750 m (2,460 ft) per
second, AP40 930 m (3,050 ft) per
second and HE 550 m (1,805 ft) per
second
Maximum range: HE 7680 m
(8,400 yards)
Projectile weight: AP 6.8 kg ( 15 lb),
AP40 4.1 kg (9.04 lb) and HE 5.74 kg
(12.65 lb)
Armour penetration: 98 mm (3.86 in) at
2000 m (2,190 yards)
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Taper-bore anti-tank guns
The German taper-bore guns were an
odd off-shoot from the main avenue of
anti-tank development that, although
successful, foundered for the simple
fact that the German war economy
could not afford the raw materials re-
quired to produce them. Three guns
were produced and issued for service,
and all relied on what is commonly
known as the Gerlich principle. In sim-
ple terms this involved the use of a
small projectile core made from tung-
sten, a hard and very dense metal
ideal for punching a way through
armour plating. In order to provide this
tungsten core with the maximum
punch the Gerlich system involved the
use of guns with calibres that tapered
downwards in size from the breech to
the muzzle. The special projectiles in-
volved used flanged or 'skirted' forms
that allowed the flanges to fold back as
the bore narrowed, This had the
advantage of increasing the emergent
velocity of the projectile, enabling it to
travel farther and to hit the target har-
der. The principle was attractive to the
German ordnance designers who
adapted it for the anti-tank gun, but the
principle had some disadvantages: to
ensure the maximum power of the gun
expensive and relatively rare tungsten
had to be used for the projectile core,
and the guns themselves were costly
to produce.

The first of the taper-bore guns to
enter service was the 2.8-cm schwere
Panzerbüchse 41 (2.8-cm sPzB 41),
which was really little more than a
heavy anti-tank rifle, with a bore that
tapered from 28mm (1.1 in) at the
breech to 20 mm (0.787 in) at the muz-
zle. It used a light carriage, but an even
lighter version of the carriage was pro-
duced for the German airborne forma-
tions. Both types were still in use at the
end of the war.

Second of the taper-bore guns was
the 4.2-cm leichte Panzerabwehr-
kanone 41 (4.2-cm lePak 41, or light
anti-tank gun 41). This used the car-
nage of the 3.7-cm Pak 35/36 but the
ordnance was tapered from 40.3 mm
(1.586mm) at the start to 29.4mm
(1.157 in) at the muzzle. These guns
were issued to German airborne units.

Largest of the trio was the 7.5-cm
Pak 41. This was a very powerful and
advanced gun in which the bore de-
creased from 75 mm (2,95 in) to 55 mm
(2.16 in). At one time this gun showed
so much promise that it almost took
over from the 7.5-cm Pak 40 as the
standard German anti-tank gun, but
despite having a better armour-
piercing performance it was passed
over because of the German tungsten
shortage. Tungsten was normally used
for the machine tools to produce more
weapons, but the raw materials had to
be brought into Germany by blockade
runners and when these were re-
peatedly intercepted on the high seas
the supplies dwindled, It was a choice
between anti-tank guns and machine
tools, and the result had to be the
machine tools. Thus production of the
taper-bore guns ceased. Only 150 Pak
41s were made, and once their

The 7.5-cm Pak 41 was the largest of
the German taper-bore guns, but
was prevented by the general
tungsten shortage then prevalent in
Germany from becoming the
standard German army heavy anti-
tank gun.

ammunition had been expended they
passed from use. The same applied to
the other two guns, though the sPzB 41
was still in use in 1945 as its small pro-
jectiles made few demands on avail-
able stocks.

Specification
2.8-cm sPzB 41
Starting calibre: 28 mm ( 1.1 in)
Emergent calibre: 20 mm (0.787 in)
Length of barrel: 1.7 m (5 ft 7 in)
Weight: in action 223 kg (492 lb)
Traverse: 90°
Elevation:-5° to+45°
Muzzle velocity: AP 1400 m (4,593 ft)
per second
Projectile weight: AP 0.124 kg (0.27 lb)
Armour penetration: 56 mm (2.205 in)
at 365 m (400 yards)

4.2-cm lePak 41
Starting calibre: 40.3 mm ( 1.586 in)
Emergent calibre: 29.4 mm (1.157 in)
Length of barrel: 2,25 m (7 ft 4.6 in)
Weight: in action 560 kg ( 1,234.5 lb)
Traverse: 60°
Elevation:-8° to+25°
Muzzle velocity: 1265 m (4,150 ft) per
second
Projectile weight: AP 0.336 kg (0.74 lb)
Armour penetration: 72 mm (2.835 in)
at 455 m (500 yards)

7.5-cm Pak 41
Starting calibre: 75 mm (2.95 in)
Emergent calibre: 55 mm (2.16 in)
Length of barrel: 4.32 m (14 ft 2 in)
Weight: in action 1390 kg (3,064 lb)
Traverse: 60°
Elevation:-10° to+ 18°
Muzzle velocity: AP 1230 m (4,035 ft)
per second
Projectile weight: AP 2.5 kg (5.51 lb)
Armour penetration: 171 mm (6.73 in)
at 455 m (500 yards)

Above: The 2.8-cm schwere
Panzerbüchse 41 was the smallest of
the German taper-bore guns, and
was produced in two forms: one had
large road wheels while a special
airborne version, shown here, had
small wheels and a light tubular alloy
carriage. In this form it was used by
Luftwaffe Fallschirmjäger units.

Below:A 2.8-cm schwere
Panzerbüchse 41 is carried on a Kfz
15 light signals vehicle in order to
providea useful boost in firepower
to a normally lightly-armed unit. The
gun is carried complete with its light
wheeled carriage, and could be
easily lifted from the vehicle for more
orthodox employmen t.
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JAPAN

47-mm Anti-tank Gun Type 1
As with so many other weapons, Japan
was short of anti-tank guns and had
only a limited capacity to produce the
numbers required, In 1934 it had intro-
duced the 37-mm Gun Type 94 for use
by infantry units, but realized even
then that this gun would have only a
limited performance, and it was there-
fore supplemented by the licence pro-
duction of the 37-mm Anti-tank Gun
Type 97, the origin of which was the
German 3.7 cm Pak 35/36.

It was not until 1941 that a heavier
gun was introduced in the form of the
47-mm Anti-tank Gun Type 1. In over-
all design terms the Type 1 was entire-
ly orthodox and used a split-trail car-
riage and a well-sloped shield. Com-
pared with designs then being pro-
duced in Europe the Type 1 was not
very powerful, but the Japanese consi-
dered it adequate as it had the advan-
tage of a semi-automatic sliding
breech carried over from the 37-mm
(1.46-in) German gun, giving it a re-
latively high rate of fire; this was a
possible 15 rounds a minute, As with
many other Japanese weapons ease of
handling was given high priority, and
the Type 1 proved to be easy to handle
in action and it was relatively light. In

combat this advantage was often
squandered for as the Allies advanced
these guns were often statically em-
placed and were manned by crews
who favoured death rather than cap-
ture,

Production of the Type 1 was never
sufficient to meet the needs of hard-
pressed Japanese army units as the
Allies advanced on all fronts, and con-
sequently the Japanese were forced to
use all manner of anti-tank methods,
ranging from pressing into use naval
and anti-aircraft guns to the extreme of
suicide attackers armed with pole
charges and explosive blocks. By 1945
the use of such measures was becom-
ing commonplace,

Despite the fact that the Japanese
learned early on in the conflict that
their small tanks were likely to be of
very limited use against their Allied
equivalents, they still diverted a pro-
portion of the Type 1 gun production
towards producing a tank gun for their
Type 97 tank. The Type 1 was re-
garded as the standard Japanese anti-
tank gun, and most of them were
issued to regimental and divisional
anti-tank battalions.

Specification
47-mm Anti-Tank Gun Type 1
Calibre: 47 mm (1.46 in)
Length of barrel: 2.527 m (8 ft 3.5 in)
Weight: in action 747 kg ( 1,660 lb)
Traverse:60°
Elevation:-11° to+19°
Muzzle velocity: AP 824 m (2,700 ft) per
second
Projectile weight: APHE 1.528 kg
(3.37 lb) and APHE 1.4 kg (3.08 lb)
Armour penetration: 51 mm (2 in) at
915 m (1,000 yards)

The Japanese Anti-tank Gun Type 1
was the only indigenous Japanese
weapon produced solely for the anti-
tank role, and although it was
effective enough against most light
Allied armour it was never produced
in significant enough numbers to
make any overall impression. A tank
gun version was produced and the
Type 1 remained in production from
1941 until the war ended in 1945.

AUSTRIA

Böhler 4.7-cm anti-tank gun
The little Bonier 4.7-cm (1.85-in) anti-
tank gun was first produced in 1935,
and is thus sometimes known as the
Model 35. It was first produced in Aus-
tria but its use soon spread outside that
nation and licences to produce the gun
were taken up by Italy. In fact the Ita-
lian production run reached the point
where the Böhler gun became re-
garded almost as an indigenous Italian
weapon, the Cannone da 47/32 M35.

The Böhler gun was a handy
weapon that was soon diverted into
other roles. It was widely issued as an
infantry gun and as it could be rapidly
broken down into a number of pack
loads it was also employed as a moun-
tain gun. But though as it turned out the
Böhler was something of a multi-
purpose weapon, it was not entirely
successful in any of these extra roles, It
did prove to be a fairly effective anti-
tank gun, however, and was widely
used during the early war years by a
number of nations. Italy was the main
user, but others were employed by the
Netherlands (Kanon van 4.7), and
Romania, and the type also turned up
in the Soviet Union (in relatively small
quantities) as the M35B. Some also
found their way into German army ser-
vice when Austria came under Ger-
man domination after 1938, receiving
the designation 4.7-cm Pak.

There were several developments
on the basic Böhler theme that issued
from the company's Kapfenberg
works. Although the basic gun re-
mained unchanged, there were
numerous variations on such things as
types of carriage wheel, the width of
the carriage axle and so on. Some
models had muzzle brakes while
others did not. All models had a feature
whereby the wheels could be re-
moved and the gun then rested on the
trail legs and a small platform under
the axle for firing. This gave the gun a
lower silhouette for firing and conceal-
ment. The gun could fire both armour
piercing and high explosive projec-
tiles, the latter having a range of

Above: In action the Böhler anti-tank
gun was often used with the wheels
removed and with the forward part
of the carriage resting on a firing
pia tform. A periscope sigh t was
used, even for anti-tank use, andno
shield was usually fitted. The gun
could be broken down into loads for
pack transport on m ules.

Right: Although the 47-mm Böhler
was originally an Austrian weapon, it
was licence-produced in Italy to such
an extent that it was regarded as an
Italian weapon. It was also a multi-
role weapon that was used as an anti-
tank gun, an infantry gun anda
mountain gun.
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Allied and Axis
Flying-Boats

During the early years of World War II, flying-boats were of crucial importance in

allowing long-range maritime patrols. However, with the introduction of very long-

range land-based aircraft, which had greater flexibility and which could operate

from ordinary airfields, the flying-boats gradually faded from the scene.

I f glamour ever attached to
fighting men there was little

hut monotony in the work of the
flying-boat crews of World War II.
Few nations had paid heed to this
class of military aeroplane in the
years of peace beforehand, with
the result that when war came
recourse was widely made to the
adaptation of ageing commercial
aircraft and none of the belliger-
ent powers produced a wholly
new design from concept during
the war years in time to reach
production and service. As might
be expected from the maritime
nations, the USA, the UK and
Japan possessed the most consis-
tently successful aircraft from the
outset: the Consolidated PBY
Catalina, the Short Sunderland
and the Kawasaki H8K 'Emily'
boats respectively.

For the UK alone the work of
RAF Coastal Command's flying-
boats was vital for the nation's
survival: given the existence of
brutally effective submarine war-
fare, responsibility for airborne
countermeasures and protection
of the UK's vulnerable shipping
lanes fell squarely on that com-
mand's aircrews and their
Sunderlands and Catalinas.

Germany, on the other hand,
had afforded low priority to the
military flying-boat and only an
adaptation of the excellent but

The Consolidated PBY Catalina was the workhorse of Allied maritime reconnaissance work and
the leading type in its class. It was the 'Cat' which shadowed the German battleship Bismarck.

venerable Dornier Do 18 had
reached service status by 1939.
The radical Blohm und Voss Bv
138 had been slow in develop-
ment and suffered numerous
problems before finally achieving
an acceptable combat status.

Both Japan and the United
States produced really superlative
military flying-boats, the Kawasaki
H8K proving to possess a most

impressive performance; the
Catalina, of which more were
produced than all other flying-
boats of all nations combined,
came to provide the yardstick by
which all maritime reconnais-
sance work would be measured.

Yet World War II was to sound
the death knell of the big 'boat'
for, even as the Catalinas and
Sunderlands were ranging far

over the oceans, the very-long-
range land-based aeroplane
(exemplified by the Consolidated
Liberator) was proving to be no
less effective. Being more readily
available and requiring none of
the special base facilities of the
flying-boat, this craft pointed a
different path to the future, a path
that has consigned these graceful
'boats' to the pages of history.
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Sarò Lerwick
The twin-engine Sarò Lerwick was an
attractive and compact design in-
tended to meet a medium-range mari-
time reconnaissance requirement,
Specification R. 1/36, but was a total fail-
ure, First flown before the end of Ì938,
the prototype featured twin fins and.
rudders but from the outset was found
to be seriously lacking in lateral stabil-
ity, and displayed a determination to
roll and yaw in cruising flight, making
the aircraft impossible to fly 'hands off,
a damning indictment for a maritime
patrol aircraft. In due course a single
fin and rudder was fitted, but not until
this was considerably enlarged was
any improvement in the handling char-
acteristics discernible. Starting with
the seventh production example, wing
incidence was increased and en-
larged propellers fitted to the Her-
cules II radiais, but the latter were
found unsuitable for operating on
rough water. Moreover, stalling tests
showed the Lerwick to have vicious
traits, the stall under alighting condi-
tions being accompanied by sharp
wing-drop. Nevertheless 21 examples
were produced and the Lerwick was
first delivered for service with No, 209
Squadron in December 1939 at Oban,
but after the type had flown a small
number of semi-operational patrols it
was decided to abandon further efforts
to rectify its problems. The last eight
aircraft were powered by Hercules

IVs and the final example was com-
pleted in November 1940; one aircraft
was flown by No, 240 Squadron but was
lost on 20 February of that year, and
some flew with No. 4 Operational
Training Unit at Invergordon,

Specification
Sarò Lerwick
Type: six-crew medium-range
reconnaissance flying-boat
Powerplant: two l,375-hp(1026-kW)
Bristol Hercules II 14-cylinder air-
cooled radiais

Performance: maximum speed
348 km/h (216 mph) at 1220 m (4,000 ft);
initial climb rate 268 m (880 ft) per
minute; service ceiling 4265 m
(14,000ft)
Weights: normal loaded 12928 kg
(28,500 lb); overload take-off 15060 kg
(33,200 lb)
Dimensions: span 24.63 m (80 ft 10 in);
length 19.39 m (63 ft 7Vz in); height
6.10 m (20 ft 0 in); wing area 78.50 m2

(845 sq ft)
Armament: one 7,7-mm (0.303-in)
machine-gun in nose turret, twin 7.7-

The ill-fa ted Sarò Lerwick, which
served with only a single Coastal
Command squadron, No. 209, at
Oban, Pembroke Dock and
Stranraer. As can be seen, the
aircraft rode very low in the water
and demanded considerable
distance to become airborne.

mm (0.303-in) machine-guns in dorsal
turret and four 7,7-mm (0.303-in)
machine-guns in tail turret, plus up to
907 kg (2,000 lb) of bombs, mines or
depth charges

UK

Sarò London
Reflecting the design concept of Brit-
ish flying-boats that had originated in
the 1920s, the Sarò London twin-
engine biplane was an all-metal air-
craft with fabric-covered wings and
tail, and a metal-skinned hull. The type
served with RAF Coastal Command
during the first two years of World War
II. Designed to Air Ministry Specifica-
tion R. 24/31, the prototype first flew in
1934 with two 750-hp (559-kW) Bristol
Pegasus III radiais, the engines being
mounted on the top wing to be well
clear of spray while taking off and
landing; the prototype went on to
serve for periods between 1934 and
1936 with Nos 209 and 210 Squadrons at
Felixstowe and Gibraltar. Production
deliveries started in March 1936 with
Pegasus III engines, but from the
eleventh aircraft the Pegasus X was
fitted and the aircraft's designation
changed to London Mk II, this variant
equipping Nos 201 and 204 Squadrons
in 1936 at Calshot and Mount Batten
repectively. In 1937 they joined No.
202 Squadron at Kalafrana (Malta) and
No. 228 Squadron at Pembroke Dock
respectively. By the outbreak of war in
September 1939 Londons still equip-
ped No. 201 Squadron, then at Sullom
Voe in the Shetland Islands, and No.
202 Squadron still at Gibraltar, while
No. 240 Squadron had re-equipped
with Londons in July 1939 and was sta-
tioned at Invergordon, These flying-
boats carried out sea patrols over the
North Sea and the Mediterranean,
some aircraft being fitted with a large
dorsal fuel tank to increase their range.
Bombs, depth charges and (occa-
sionally) mines up to a total weight of
2,000 lb (907kg) could be carried
under the lower wing roots. Indeed,
the old biplanes undertook a consider-
able share of the patrol work over the
North Sea, keeping watch for the likely
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breakout into the Atlantic by German
surface and submarine raiders as well
as the return to German port by block-
ade runners. Gradually maritime re-
connaissance aircraft such as the
Lockheed Hudson came to assume
these responsibilities while Short
Sunderland flying-boats equipped the
squadrons flying over the Atlantic and
Mediterranean. The Londons were re-
placed on No. 201 Squadron in April
1940, followed two months later by
those on No. 240 Squadron. Only No.
202 Squadron continued to fly Londons
at Gibraltar until June 1941.

Specification
Sarò London Mk II
Type: six-crew coastal reconnaissance
flying-boat
Powerplant: two 920-hp (686-kW)
Bristol Pegasus X nine-cylinder air-
cooled radiais
Performance: maximum speed
228 km/h (142 mph) at sea level; initial
climb rate 360 m ( 1,180 ft) per minute;
service ceiling 6065 m (19,900 m);
maximum range 2800 km ( 1,740 miles)
Weights: empty 5035 kg (11,100 lb);
maximum take-off 9979 kg (22,000 lb)

Dimensions: span 24.38 m (80 ft 0 in);
length 17.31 m (56 ftgVz in); height
5.71 m (18 ft 9 in); wing area 132,38 m2

(l,425sqft)
Armament: single hand-held 7.7-mm
(0.303-in) Lewis machine-guns in open
bow, midships and tail positions, plus
up to 907 kg (2,000 lb) of bombs, mines
or depth charges carried externally
under the lower wings

Sarò London flying-boats still served
with Nos 201,202 and 240Sqns when
war broke out in 1939. This example,
of No. 240 Sqn, was based at Sullom
Voe and Invergordon in 1939-40.

A pre-war shot of a Sarò London MkL
These big aircraft, together with the
Supermarine Stranraer, marked the
end of a nostalgic era.

UK



Supermarine Walrus
One of the unsung heroes of World
War II, the Supermarine Walrus
amphibian was a private venture de-
velopment of the 1922 Seagull I, and
indeed first flew as the Seagull V on 21
June 1933. A production order by the
Australian government prompted eva-
luation by the Royal Navy's No. 702
Catapult Flight, which in turn led to an
initial contract for 12 Walrus Mk I air-
craft being placed by the Air Ministry
in 1935, Following further trials, during
which a Walrus was catapulted fully-
loaded from HMS Nelson, production
orders for 204 aircraft with the 635-hp
(474-kW) Pegasus II M2 radial were
placed, and the little flying-boat en-
tered Fleet Air Arm service in 1936.
Early in World War II Walrus amphi-
bians were serving aboard battleships
and cruisers of the Royal Navy all over
the world as components of No. 700
Squadron, as well as with Nos 701, 711,
712 and 714 Squadrons, their principal
duties being over-the-horizon search
for enemy shipping; they were also
employed for gunnery spotting, anti-
submarine and convoy protection
duties. A Walrus was even catapulted
from the cruiser HMS Dorsetshire to
bomb a target in Italian Somaliland on
18 November 1940.

Undoubtedly the work for which the
Walrus (affectionately known as the
Shagbat) will be best remembered
was air/sea rescue, serving in this role
with Nos 269, 275, 276, 277, 278, 281 and
282 Squadrons at stations in the United
Kingdom, and with Nos 283, 284, 292
and 294 Squadrons in the Middle East.
Called out in any weather, day or night,
Walrus air/sea rescue aircraft fre-
quently alighted in enemy coastal wa-
ters to pick up ditched Allied airmen
from their dinghies, sometimes putting
down in minefields where rescue laun-
ches could not venture. With their cur-
ious pusher engine nacelle located be-
tween the wings (and angled off cen-
tre), the sight of a Walrus to a shot-
down airman meant the difference be-
tween rescue and years in a prison
camp. The Walrus was slowly re-
placed in service from 1944 onwards
by the tractor Mercury-powered Sea
Otter from the same stable, although
No. 624 Squadron was re-formed at

The Supermarine Walrus served
with the Royal Air Force principally
in the air-sea rescue role, mainly in
the UK but also abroad; although
frequently required to fly close to
enemy shores, they were not
provided with a gun with which to
offer defence.

An example of a Walrus in Fleet Air
Arm markings. Although ostensibly
supplied to the larger vessels of the
Royal Navy for gunnery spotting
duties, they were more frequently
used to transport officers and
despa tches between ships and
shore.

Grottaglie in Italy in December that
year with Walrus aircraft for mine-
spotting duties. A total of 740 Walrus
aircraft was built, production of the
Walrus Mk I with metal-clad hull being
terminated at Supermarine after 287
had been completed; thereafter pro-
duction was switched to Saunders-Roe
who built 453 Walrus Mk II aircraft with
wooden hulls before finally ending in
January 1944.

Specification
Supermarine Walrus Mk II
Type: three/four-crew shipboard

observation and air/sea rescue
amphibian flying-boat
Powerplant: one 775-hp (578-kW)
Bristol Pegasus VI nine-cylinder air-
cooled radial
Performance: maximum speed
200 km/h (124 mph) at sea level; initial
climb rate 320 m ( 1,050 ft) per minute;
service ceiling 5640 m (18,500 ft);
range 965 km (600 miles)
Weights: empty 2223 kg (4,500 lb);
maximum take-off 3266 kg (7,200 lb)
Dimensions: span 13.97 m (45 ft 10 in);
length 11.45 m (37 ft 7 in); height 4.65 m
( 15 ft 3 in) ; wing area 56,67 n/

(610sqft)
Armament: one 7,7-mm (0.303-m)
machine-gun on open bow position,
plus up to 227 kg (500 lb) of bombs or
depth charges on underwing racks
(shipboard version only)

A Walrus taxis in to be hoisted
aboard its paren t cruiser; the crew
member perched beside the engine
nacelle will attach the lifting gear to a
lug in the top wing for hoisting.

UK
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Supermarine Stranraer
Designed to the same specification,
R. 24/31, as the Sarò London, the Super-
marine Stranraer twin-engine biplane
flying-boat survived in service slightly
longer than the other, and was gener-
ally preferred by those crews who
were able to compare the two types.
The prototype, originally known as the
Singapore V, was powered by Bristol
Pegasus HIM radiais driving two-
blade wooden propellers and first flew
in mid-1935, but was immediately re-
named Stranraer. It also underwent
comparative trials with the London on
No. 210 Squadron in October and
November 1935, during which it was
found to be somewhat underpowered.
Production deliveries of aircraft pow-
ered by a pair of Pegasus X radiais
driving a three-blade Fairey Reed
metal propeller started December
1936, and the type was declared oper-
ational in April the following year with
No. 228 Squadron at Pembroke Dock,
remaining with this squadron until
April 1939, In December 1938 Stran-
raers joined No. 209 Squadron at Felix-
stowe, and later moving to Invergor-
don and Oban for patrols over the
North Sea until supplanted by the ill-
fated Lerwick the following year. No,
240 Squadron was the only other RAF
Coastal Command squadron to fly the
Stranraer, converting to the aircraft in
June 1940 at Pembroke Dock for short-
range patrol work over the Western
Approaches; the Stranraers were
eventually replaced by Catalina 'boats
in March 1941, Although RAF Stran-
raers did not serve at overseas sta-
tions, a total of 40 aircraft was licence-
built by Canadian-Vickers between
1939 and 1941, and served in the coas-
tal reconna'ssance/anti-submarine
role with the RCAF until finally re-
placed by the Consolidated Canso
(Catalina) during 1943,

Specification
Supermarine Stranraer
Type: seven-crew coastal
reconnaissance flying-boat
Powerplant: two 920-hp (686-kW)
Bristol Pegasus X nine-cylinder air-
cooled radiais
Performance: maximum speed

Above: No. 240 Sqn Stranraer flying-
boat K7295 based a t Pembroke
Dock, South Wales, in 1940 for
patrols over the Western
Approaches; in July that year the
squadron moved to Oban and
converted to Catalina boats the
following March.

Right: A quartet of Stranraers of No.
209 Sqn at Felixstowe, Suffolk, in May
1939. Note the absence of
camouflage (applied on the outbreak
of war) and the underwing fuel tanks.
Just before the war the squadron
moved north tolnvergordon.

241 km/h ( 150 mph) at sea level; initial
climb rate 411 m (1,350 ft) per minute;
service ceiling 5640 m (18,500 ft);
range 1609 km (1,000 miles)
Weights: empty 5103 kg (11,250 lb);
maximum take-off 8618 kg (19,000 lb)
Dimensions: span 25.91m (85 ft 0 in);
length 16.71 m (54 ft 10 in); height
6.63 m (21 ft 9 in); wing area 135.36 m2

(l,457sqft)
Armament: single hand-held 7.7-mm
(0.303-in) machine guns in open bow,
midships and tail positions, plus up to
454 kg (1,000 lb) of bombs, mines or
depth charges carried on underwing
racks

Short Sunderland
The graceful Short C-class 'Empire'
flying-boat, ordered for Imperial Air-
ways in 1934, marked the greatest-
ever single step forward in the design
of the flying-boat and, with the issue of
a military specification, R.2/33, for a
four-engine monoplane reconnaiss-
ance flying-boat, it was perhaps logic-
al to adapt the new airliner to meet this
requirement. The first prototype Short
Sunderland was flown in October 1937
and was followed only eight months
later by the first production Sunder-
land Mk I aircraft. By the outbreak of
war four squadrons, No. 204 at Sullom
Voe, No. 210 at Pembroke Dock, No.
228 returning to the UK from Egypt and
No, 230 at Singapore, had been equip-
ped with the Sunderland Mk I. The big
'boat was quickly in the news when, on
21 September 1939, two aircraft of Nos
204 and 228 Squadrons rescued the
entire crew of the torpedoed mer-
chantman Kensington Court. In Janu-
ary 1940 a U-boat scuttled itself on
sighting an aircraft of No. 228 Squad-
ron. Some 75 Sunderland Mk Is were

produced and went on to equip Nos 95,
201 and 270 Squadrons before the
Sunderland Mk II with Pegasus XVIII
radiais and ASV.Mk II radar was intro-
duced at the end of 1941, a year which
saw Sunderlands carrying to safety
hundreds of British troops during the
evacuation of Greece and Crete. A tot-
al of 55 Sunderland Mk Us were built
by Short Bros and Blackburn, equip-
ping Nos 119, 201, 202, 204, 228 and 230
Squadrons. The Sunderland Mk II in-
troduced a new planing bottom to the
hull, the less pronounced forward step
giving better unstick characteristics;
407 of this version (including the
Sunderland Mk IIIA with ASV.Mk III
radar) were produced by the same
two manufacturers and joined Nos 95,
119, 201, 202, 204, 228, 230, 246, 270, 330
and 343 Squadrons. Late in 1943 the
final production version, the Sunder-
land Mk V with Pratt & Whitney en-
gines and ASV.Mk Vic radar, started
to appear; 143 examples of this version
were produced, and by the end of the
war Sunderlands equipped no fewer

than 28 RAF squadrons the world over.
Very early in the war this fine aero-
plane had earned the German nick-
name Stachelschwein (porcupine) on
account of its ability to defend itself
with its bristling machine-guns, and in-
deed the Sunderland gained an im-
pressive war record, often having to
engage U-boats on the surface (and
sinking many of them), and being en-
gaged by enemy fighters and other
aircraft. Yet for all its spectacular
achievements, the Sunderland's real
contribution to the war at sea lay in the
long, monotonous patrols far out over
the oceans in company with the UK's
shipping convoys, when the mere pre-
sence of the big 'boat was enough
reason to discourage many a U-boat
commander from launching an attack.

Specification
Short Sunderland Mk V
Type: 10-crew long-range maritime
reconnaissance flying-boat
Powerplant: four 1,200-hp (895-kW)
Pratt & Whitney R-1830-90 Twin Wasp
14-cylinder air-cooled radiais
Performance: maximum speed
349 km/h (213 mph) at 1525 m (5,000 ft);
climb to 3660 m (12,000 ft) in 16.0
minutes; service ceiling 5445 m
(17,900 ft); normal range 4765 km
(2,960 miles)
Weights: empty 16738 kg (36,900 lb);
maximum take-off 27216 kg (60,000 lb)
Dimensions: span 34.36 m (112 ft
9Vfe in); length 26.00 m (85 ft 3Vfe in);
height 10.52 m (34 ft 6 in); wing area
138,14m2 (1,487 sq ft)
Armament: two fixed forward-firing
7,7-mm(0,303-in) machine-guns, two
7,7-mm (0.303-in) machine-guns each
in bow and dorsal turrets, and four 7.7-
mm (0.303-in) in tail turret, plus a
bombload of up to 2250 kg (4,960 lb) of
bombs, mines or depth charges on
retractable racks in hull sides
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GERMANY

Blohm und Voss Bv 138
Originally conceived in 1934 as a very-
long-range reconnaissance flying-
boat, the Blohm und Voss Ha 138 VI
prototype was first flown on 15 July
1937 as a shoulder gull-wing flying-
boat with twin tail booms and three
Jumo 205C engines. Directional stabil-
ity and poor water handling character-
istics in the prototype caused exten-
sive redesign in the pre-production
version, the Bv 138A-0, of which six
were built with a considerably en-
larged hull and an ungulled wing.

The first 25 production Bv 138A-1
aircraft flew in April 1940, taking a lim-
ited part in the invasion of Norway,
and entered general service in west-
ern France late that year. Consider-
able structural strengthening was
found to be necessary and this was
incorporated in the Bv 138B-1, 14 of
which emerged from the production
line in December, and seven more in
1941, powered by 880-hp (656-kW)
Jumo 205D engines. A new turret was
introduced mounting a single MG 151
20-mm cannon forward of the pilot's
cockpit and another in the rear of the
hull. The Bv 138Bs were very active in
1941, particularly those based in Nor-
way after the sailing of the first North
Cape convoys. Trouble had been ex-
perienced with the Bv 138B-l's en-
gines and propellers, however, and an
improved version, the Bv 138C-1, in
which all the previous problems were
eliminated, began appearing in March
1941; 227 of this version were built be-
fore production was terminated mid-
way through 1943. In this model the
centre Jumo 205D drove a four-blade
propeller and provision was made for
increased bombloads. The most suc-
cessful exponents of the Bv 138C were
probably the crews of Küstenflieger-
gruppe 406 based in northern Norway,
this unit being responsible for much of
the successful locating and shadowing
of the North Cape convoys, particular-
ly PQ 16 in April 1942. Some aircraft
were equipped with FuG 200 Hohent-
wiel search radar for anti-shipping
duties, while in the transport role the
Bv 138 could carry up to 10 passen-
gers. All versions could be fitted with
two 500-kg (1,102-lb) thrust assisted
take-off rockets, and a number of re-
dundant Bv 138B-ÛS, redesignated Bv
138MS, were fitted with a large durai
hoop energized by an auxiliary gener-
ator for magnetic mine clearance with
the Mmensuchsgruppe.

Specification
Blohm und Voss Bv 138C-1
Type: five-crew long-range maritime
reconnaissance flying-boat
Powerplant: three 880-hp (656-kW)
Junkers Jumo 205D 12-cylinder inline
diesel engines
Performance: maximum speed
285 km/h (177 mph) at 3000 m (9,845 ft);
normal service ceiling 5000 m
(16,405 ft); maximum range 4300 km
(2,672 miles)
Weights: empty 11780 kg (25,970 lb);
maximum take-off 17670 kg (38,995 lb)
Dimensions: span 26.94 m (88 ft 4 in);
length 19.85 m (65 ft 1 Vz in); height
5.90 m(19 ft4!/4 in); wing area
112.00 m2(l,205,56 sg ft)
Armament: one 20-mm MG 151 cannon
each in bow and stern turrets, one 13-
mm(0,51-in)MG 131 machine-gun in
open position aft of central engine, and
one 7.92-mm (031 -m) MG 15 gun in

Wearing the customary splinter camouflage and yellow theatre bands, this Blohm und Voss Bvl38C-l served with
3(F) Staffel, Seeaufklärungsgruppe 125, based at Constanza, Bulgaria, in April 1943 for service over the Black Sea.

Nicknamed the Flying Clog (der fliegende Holschuh; -reflected in its unit badge - this Bv 138C-1/U1 ofl.(F)/SAGr
130 was based a t Trondheim, Norway, in April 1944 and sports a temporary win ter camouflage.

Blohm und Voss Bv 138 three-engine flying-boats replaced Dornier Do 18s of6/MSGr 1 (previously
Küstenfliegergruppe 506), thisBvl38MS being based at Grossenbrode in the last year of the war.

hatch of starboard side of hull, plus up
to four 150-kg (331-lb) depth charges
or equivalent weight of bombs on six
racks

The curious three-engined Blohm
und Voss Bvl38C-l suffered lengthy
development problems but
eventually emerged as an effective

aircraft. It was chiefly employed in
the Baltic and against the North Cape
convoys to the Soviet Union.
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Blohm und Voss Bv 222 Wiking
Largest flying-boat to achieve produc-
tion status during World War II, the
six-engine Blohm und Voss Bv 222
Wiking was designed in 1936 to pro-
vide Deutsche Lufthansa with a 24-
passenger airliner for the North and
South Atlantic routes, but it was not
until 7 September 1940 that the first
prototype Bv 222 VI was first flown by
Flugkapitän Helmut Wasa Rodig.
Flying characteristics were pro-
nounced good and the first operation
for the Luftwaffe was flown by a civilian
crew between Hamburg and Kir-
kenes, Norway, on 10 July 1941. Usually
escorted by a pair of Messerchmitt Bf
110 fighters the Bv 222 VI, with six
Bramo Fafnir radiais, then started
flying regular supply missions across
the Mediterranean for German forces
in North Africa. Several narrow
escapes from Allied fighters empha-
sized the need for some defensive
armament and the second and subse-
guent prototypes included a number
of gun positions, while the Bv 222 VI
was fitted with seven single 7.92-mm
(0.31-in) and 13-mm (0.51-in) machine-
guns, and under each wing a gondola
mounting a pair of the latter. The Bv 222
V3 featured gun turrets on top of the
wing between the outboard engines,
each with a 20-mm cannon, By March
1943 a total of seven transport pro-
totypes had been completed, all with
armament variations; all served with
Lufttransportstaffel See 222 (LTS See
222) in the Mediterranean, three being
lost (two shot down by fighters and one
sunk after striking a buoy while land-
ing at Athens). The remaining aircraft,
the Bv 222 V2, Bv 222 V3, Bv 222 V4 and
Bv 222 V5, were converted for mari-
time reconnaissance and served with
Fliegerführer Atlantik, some with FuG
200 search radar; the Bv 222 V3 and Bv
222 V5 were destroyed at their moor-
ings at Biscarosse by Allied fighters in
June 1943, and another aircraft was
shot down by an Avrò Lancaster over
the Bay of Biscay in the following Octo-
ber. The Bv 222 V7 was the prototype

The fifth Blohm und VossBv222A-O was delivered to Lufttransportstaffel (See) 222 atPetsamo, Finland, in 1943 for
transport duties over the northern sector of the Eastern Front. Note the over-wing gun turret.

of the production version, the Bv 222C,
of which five examples were com-
pleted with six 1,000-hp (746-kW)
Junkers Jumo 205D or 207C diesel in-
lines and a total armament of three 20-
mm and five 13-mm (0.51-in) guns. Of
these one was shot down by a British
night-fighter near Biscarosse and
another was hit by strafing Mustangs at
Travemunde; the Bv 222 V2 was des-
troyed during the Allied reoccupation
of Norway; two others were sunk by
their crews at the end of the war, two
were flown to the USA and one was
ferried to the UK after the end of hostili-
ties.

Specification
Blohm und Voss Bv 222C-0
Type: 11/14-crew long-range
reconnaissance and transport flying-
boat
Powerplant: six 1,000-hp (746-kW)
Junkers Jumo 207C 12-cylinder diesel
inline engines
Performance: maximum speed
390 km/h (242 mph) at 5000 m
(16,405 ft); initial climb rate 144 m
(472 ft) per minute; service ceiling
7300 m (23,950 ft); range 6100 km
(3,790 miles)
Weights: empty 30680 kg (67,367 lb);
maximum take-off 50000 kg
(108,026 lb)

Dimensions: span 46,00 m (150 ft 11 in);
length 37,00 m (121 ft 4% in); height
10.90 m (35 ft 9 in); wing area 255,00 m2

(2,745 sq ft)
Armament: one 13-mm (0.51-in)
machine-gun in bow position, one 20-
mm cannon each in forward dorsal
turret and in two overwing turrets, and
four 13-mm (0.51-in) machine-guns in
cabin windows; in the transport role

The considerable size of the Blohm
und Voss Bv 222 six-engined flying-
boa t is eviden t from this photo of
what is probably one of the
prototypes. The struts on top and
sides of the nose are the mountings
for the FuG 200 search radar antennae.

the Bv 222 could carry about 92 fully-
armed troops

GERMANY

DornierDo 18
Culmination of a series of successful
pre-war flying-boats, which had be-
gun as the Dornier Wai (whale) in the
1920s and progressed through the
transatlantic mailplanes (the Monsun,
Zyklon, Zephir, Pampero and Aeolus),
the Dornier Do 18D was the first milit-
ary adaptation of this attractive aero-
plane. Powered by a pair of liquid-
cooled 600-hp (448-kW) Jumo 205C
diesel inline engines mounted in tan-
dem in a nacelle on the high-mounted
wing, the Do 18D-1 and Do 18D-2
started appearing in 1938 and were
operational in September that year, it
becoming customary to equip the
second Staffel on each of the Luftwaf-
fe's Küstenfliegergruppen (coastal
patrol groups) with the Do 18 (eg 2./
KüFlGr 306), the others usually flying
Heinkel He 59 floatplanes. Armament
of these aircraft comprised a single
7.92-mm (0.31-in) machine-gun in an
open bow position and another in a
midships position, In 1939 a more
powerful version, the Do 18G-1 with a
pair of 880-hp (656-kW) Jumo 205Ds,
was introduced with a 13-mm (0.51-in)
MG 131 heavy machine-gun in the
open bow position and a power-
operated gun turret amidships mount-
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Developed from the successful
commercial mail-carrying flying-
boats, the Dornier Do 18D entered
Luftwaffe service in 1938. The
aircraft shown served on 3.1
Küstenfliegergruppe 406 at List, Sylt,
in August 1939. Note the open bow
and midships gun positions.

ADornierDo 18C is hoisted from the
water onto its servicing trolley; the
nose and midships armament is
clearly visible, as are the unusual
tandem engine arrangement and
stabilizing sponsons.



ing a single 20-mm MG 151 cannon. At
the beginning of World War II Do 18Gs
were equipping Küstenfliegergrup-
pen 106, 406 and 906. Indeed it was an
aircraft of 2,/KuFlGr 106 that was the
first German aircraft to fall to British
guns on 26 September 1939; three Do
18s were shadowing British capital
ships in the North Sea when they were
attacked by nine Blackburn Skuas of
No, 803 Squadron; one of the Dormers
was forced down and, after its crew
had been taken aboard a British des-
troyer, it was sunk by gunfire. A total of
49 Do 18Gs was produced during 1940,
but manufacture was terminated in
September that year after fewer than
100 aircraft, including 70 Do 18Gs, had
been completed. During the Battle of
France six Staffeln were flying Do 18s,
but in June 1940 most were withdrawn
for conversion to the Do 18H dual-
control trainer and the Do 18N-1 air-
sea rescue versions. During the Battle
of Britain only 2./KuFlGr 106 was still
fully operational with the Do 18, the
majority of work being confined to air-

TheDornierDo 18 entered service over the Mediterranean in 1941, performing air-sea rescue duties in the
Malta-Sicily area. This Do 18G of 6. Seenotstaffel tea lures the midships gun turret of the la ter service versions.

sea rescue in the English Channel.
However, 3,/KuFlGr 906 returned to
operations and continued to fly Do 18s
over the North Sea until 1942, when the
Do 18s were replaced by Blohm und
Voss Bv 138s.

Specification
DornierDol8G-l
Type: four-crew medium-range
maritime reconnaissance flying-boat

Powerplant: two 880-hp (656-kW)
Junkers Jumo 205D 12-cylinder liquid-
cooled diesel inline engines
Performance: maximum speed
266 km/h (165 mph) at 2000 m (6,560 ft);
climb to 1000 m (3,280 ft) in 7 minutes
48 seconds; service ceiling 4200 m
(13,800 ft); maximum range 3500 km
(2,175 miles)
Weights: empty 5980 kg (13,180 lb);
maximum take-off 10800 kg (23,810 lb)

Dimensions: span 23.70 m (77 ft 91A in);
length 19.37 m (63 ft 7 in); height 5.32 m
(17 ft S'/a in); wing area 98.00 m2

( 1,054,86 sq ft)
Armament: one 13-mm(0.51-in)MG
131 machine-gun in bow position and
one 20-mm MG 151 cannon in power-
operated turret amidships, plus
provision for four 50-kg ( 110-lb) bombs

Another graceful Dormer flying-boat
was the Dornier Do 24, originally de-
signed in 1936 to meet a Royal Nether-
lands naval air service requirement for
a flying-boat to operate in the East In-
dies. The Do 24 was a large parasol-
wing monoplane with three engines on
the wing and with Flossentummeln
(sponsons) for stability on the water,
The first flight by a prototype Do 24,
powered by three 890-hp (664-kW)
Wright R-1820 Cyclone radiais, was
made on 3 July 1937, this aircraft being
delivered to The Netherlands that year
and followed by the export of 11 similar
production aircraft designated Do 24K.
Licence production by Aviolanda/de
Scheide accounted for 25 further air-
craft before the invasion by Germany
of 10 May 1940; many of these Dutch
aircraft subsequently saw service in
the Pacific theatre and six eventually
found their way into the Royal Austra-
lian Air Force. Meanwhile the aircraft
that had been partly completed in The
Netherlands were transferred to Ger-
many, and under the designation Do
24N-1 were completed and issued to
the Luftwaffe for air-sea rescue duties.
Production in The Netherlands was re-
sumed in 1941 under German supervi-
sion, 16 maritime reconnaissance/
transport derivatives (the Do 24T-1
and Do 24T-2) being completed that
year. In 1942 the French seaplane
manufac turer , Chantiers Aéro-
Maritimes de la Seine (CAMS), then of
course under German control, joined
the Do 24T production programme
and produced 46 examples to add to
154 from The Netherlands. Some of the
French-built aircraft had not been
completed at the time of the German
retreat from France in 1944 and these
were subsequently delivered to the
French navy, whose Flottille 9F Tr was
formed on 5 December that year to
operate them.

In Luftwaffe service the Do 24N
served on three Staffeln of the Seenot-
gruppe (air-sea rescue group) at Ber-
re, near Marseilles, and at Biscarosse.
The 2. and 3./KG 200 (which flew
Focke-Wulf Fw 200s on long distance
maritime patrols) also flew a small
number of Do 24Ns for rescue pur-

ADornierDo24 wearing the skull emblem of the 8.Seenotstaffel, SBKX11 operating in theBlackSea area during
1942. The Do 24 was especially suitable for the air-sea rescue role due to its unrivalled rough-water capabilities.

Con trary to wartime propaganda by the Allies, the Germans were scrupulous in omitting all armamen t from
aircraft bearing Red Cross markings, as in this Dornier Do 24 flying-boa t employed in casualty evacuation and
air-sea rescue.

poses, as did the small semi-
autonomous ASR flights under com-
mand of the Seenotdientstfuhrer.

Specification
Dornier Do 24T-1
Type: five/six-crew maritime
reconnaissance and transport flying-
boat
Powerplant: three l,000-hp(746-kW)
BMW/Bramo Fafmr 323R-2 nine-
cylinder air-cooled radiais
Performance: maximum speed
340 km/h (211 mph) at 2000 m
(6,560 m); climb to 2000 m (6,560 ft) in
14 minutes 30 seconds; service ceiling
5900 m (19,355 ft); maximum range
4750 km (2,950 miles)
Weights: empty 9100 kg (20,062 lb);
maximum take-off 18400 kg (40,564 lb)
Dimensions: span 27.00 m (87 ft 7 in);
length 22.00 m (72 ft 4 in); height 5.75 m

(18 ft 10'/4 in); wing area 108.00 m2

(1,162,5 sq ft)
Armament: one 7.92-mm (0,31 -in) MG
15 machine-gun each in bow and tail
positions and one 20-mm MG 151
cannon in midships turret, plus
provision to carry up to 12 50-kg ( 110-
lb) bombs

A Dornier Do 24, probably one of the
Netherlands-built Do 24N-ls which
were modified for service with the
Luftwaffe and served with the
Seenotstaffeln on air-sea rescue
duties in the Mediterranean.
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Kawanishi H6K
Owing much to current American and
French flying-boat design of the mid-
19303, the large four-engine Kawanishi
Type 97 parasol monoplane flying-
boat, which had first flown in July 1936,
was Japan's only in-service long-range
reconnaissance flying-boat when that
nation went to war in December 1941,
much effort having been dissipated in
transport conversions and deliveries
to Japan's commercial operators in the
Pacific. The H6K1 initial military ver-
sion entered limited service with the
Imperial Japanese Navy in 1938, and
was followed by 10 H6K2 flying-boats.
The first major production version, the
H6K4 was powered by four Mitsubishsi
Kinsei 43 radiais and armed with four
7.7-mm (0.303-m) machine-guns in
bow and midships positions and a 20-
mm cannon in a tail turret, and was
capable of carrying two 800-kg (1,764-
Ib) bombs or torpedoes, a total of 66
being in service at the time of Pearl
Harbor; later aircraft were powered
by Kinsei 46 engines. These 'boats
were widely employed, although the
initial heavy defeats inflicted on the
Allies in the Pacific rendered maritime
reconnaissance duties subordinate to
the need for air transportation of
Japanese troops during the swift con-
quests in the East Indies and else-
where. A number of aircraft, desig-
nated H6K4-L, were therefore con-
verted for transport duties and were
each able to accommodate about 18
fully-armed troops; lacking armour
and self-sealing fuel tanks, however,
they were extremely vulnerable to
fighter attacks and, after a number had
been shot down, a new version en-
tered production as the H6K5 in August

1942; by that time the maritime recon-
naissance version had been given the
reporting codename 'Mavis' by the
Allies, the transport derivative being
named Tillie'. Powered by either Kin-
sei 51 or 53 radiais, the H6K5 was in-
tended to eliminate the shortcomings
of the earlier versions, but although the
open bow gun position was replaced
by a single-gun turret immediately aft
of the pilot's cockpit, the overall arma-
ment was not increased. Only 36
H6K5s were completed by 1943, when
production gave place to the greatly
superior H8K, H6Ks served with the
8th, 14th, 801st, Toko and Yokohama
Kokutais, and some of the H6K5s were
employed as naval staff transports
throughout the Pacific in 1943. Eight-
een aircraft served on the quasi-
commercial courier services in South
East Asia, a number of them being des-
troyed by Allied aircraft both in the air
and at their moorings.

Specification
Kawanishi H6K5
Type: nine-crew maritime
reconnaissance flying-boat
Powerplant: four 1,300-hp (970-kW)
Mitsubishi Kinsei 53 14-cylmder air-

cooled radiais
Performance: maximum speed
385 km/h (239 mph) at 6000 m
(19,685 ft); climb to 5000 m (16,405 ft) in
13 minutes 24 seconds; service ceiling
9600 m (31,495 ft); maximum range
6775km(4,210miles)
Weights: empty 12380 kg (27,293 lb);
maximum take-off 23000 kg (50,705 lb)
Dimensions: span 40.00 m ( 131 ft
23/4 in); length 25.63 m (84 ft 0% in);
height 6,27 m (20 ft 6% in); wing area
170.00m2 (1,829.86 sq ft)
Armament: four 7.7-mm (0.303-in)
machine-guns in front and midships
dorsal positions and two beam blisters,
and one 20-mm cannon in tail, plus a
bombload of up to 2000 kg (4,409 lb) or
two 800-kcr ( 1,764-lb) torpedoes

Final production version of the
graceful Kawanishi Navy Type 97
Flying Boat Modell wastheHGKS
which, though highly vulnerable to
modern Allied fighters over the
Pacific, remained in service up to the
end of the war.

A KawanishiH6K5Navy Type 97
flying-boat of the Imperial Japanese
Navy; its midships gun blisters are
essentially similar to those of the
American Catalina PBY. Note the
weapon racks under the wing struts.

Kawanishi H8K
Although only 167 examples were pro-
duced, the large Kawanishi H8K was
the most outstanding and advanced
flying-boat to achieve production sta-
tus during World War II. Designed to
meet a requirement issued in 1938 for a
four-engine maritime reconnaissance
flying-boat superior in all respects to
the British Short Sunderland, the H8K1
prototype was first flown in January
1941, but proved initially to possess
very poor water handling qualities. Ex-
tensive modifications were made and
after successfully completing its ser-
vice trials the aircraft was ordered into
production as the Navy Type 2 Flying-
Boat Model 11, powered by four 1,530-
hp (1141-kW) Mitsubishsi Kasei 11 or
12 radiais. Armament of these early
aircraft comprised two 20-mm cannon
and four 7.7-mm (0.303-in) machine-
guns. With armour protection, self-
sealing fuel tanks and a maximum
speed of 433 km/h (269 mph), the new
flying-boat indeed represented a con-
siderable advance over the H6K. It
carried out its first operational mission
in March 1942 when two aircraft of the
Yokohama Kokutai set out from Wotje
Atoll in the Marshalls to bomb Oahu
Island (Pearl Harbor), putting down at
French Frigate Shoals to refuel from a
submarine; however, arriving over the
American base, the Japanese crews
found heavy cloud and the raid was
ineffective. Nevertheless as a long-
range maritime reconnaissance air-
craft, the H8K1 (codenamed 'Emily' by
the Allies) with its 7200-km (4,475-mile)
range heavy armament and good per-

formance proved a highly competent
aircraft much respected by the Allies.
The further-improved H8K2, with
1,850-hp (1380-kW) Kasei 22 radiais
and armament increased to five 20-mm
cannon and four 7.7-mm (0.303-m)
machine-guns, of which 112 were built
between 1943 and 1945, was unques-
tionably the toughest opponent faced
by the Allies in the Pacific. It was also
equipped with ASV radar, being re-
sponsible for the sinking of at least
three American submarines in the
area north of the Philippines during the
last 18 months of the war. Additional to
the maritime reconnaissance version,
36 H8K2-L 'boats were built in the last
two years of the war, these being
equipped as naval staff and troop
transports capable of accommodating
either 29 staff passengers or 64 fully-
armed troops. The progressively de-
teriorating war situation for Japan led

to a run-down in production of flying-
boats during 1945 in favour of fighters
for home defence, and later versions of
the H8K were accordingly abandoned.
Nevertheless this excellent aircraft
saw considerable service, being flown
by the 14th, 801st, 851st, 1001st, 1021st,
Takuma, Toko, Yokohama and Yoko-
suka Chinjufu Kokutais.

Specification
Kawanishi H8K2
Type: 10-crew maritime
reconnaissance bomber flying-boat
Powerplant: four 1,850-hp (1380-kW)
Mitsubishi Kasei 22 14-cylinder air-
cooled radiais
Performance: maximum speed
467 km/h (290 mph) at 5000 m
(16,405 ft); climb to 5000 m (16,405 ft) in
10 minutes 12 seconds; service ceiling
8760 m (28,740 ft); maximum range
7180 km (4,460 miles)

Weights: empty 18380 kg (40,521 lb);
maximum take-off 32500 kg (71,650 lb)
Dimensions: span38.00 m (14 ft 8 in);
length 28.13 m (92 ft 3Vz in); height
9.15 m (30 f tO in); wing area 160.00 m2

( l ,722sqft)
Armament: single 20-mm cannon each
in bow, dorsal and tail turrets and in
two beam blisters, and four hand-held
7.7-mm (0.303-in) machine-guns in
beam hatches, plus a bomb load of up
to 2000 kg (4,409 lb) or two 800-kg
(1,764-lb) torpedoes

A captured Kawanishi H8K2 which
had previously been flown by the
801st Kokutai over the Pacific and
was la ter extensively evaluated by
the US Navy. The aircraft's maximum
range of 4,445 miles (7200 km) was
impressive by any standards.
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Consolidated PB2Y Coronado
While pursuing a course of isolation-
ism the United States had recognized
during the mid-1930s the spectre of
world war, the possibility of such a war
being waged on the oceans bordering
the North American continent en-
couraging interest by the US Navy in
the evolution of large maritime recon-
naissance bombers. On 27 July 1936
the Consolidated Aircraft Corporation
was contracted to design and build
such an aircraft. Designated Consoli-
dated XPB2Y-1, the resulting design
was a big four-engine shoulder-wing
monoplane with single fin and rudder
and retracting wing-tip stabilizing
floats. First flown on 17 December
1937, the prototype disclosed serious
directional instability in the air and
much to be desired in handling on the
water, and in due course the tail unit
was redesigned to incorporate a pair
of circular endplate fins and rudders.
After trials with the US Navy six pro-
duction PB2Y-2 aircraft were ordered
and entered service with US Navy Pat-
rol Squadron VP-13 on 31 December
1940. These aircraft, lacking armour
and self-sealing fuel tanks, were large-
ly confined to trials but a new version,
the PB2Y-3, of which 210 were pro-
duced, started delivery in 1941 with
.907-kg (2,000 lb) of armour plate as
well as self-sealing fuel tanks; they also
featured enlarged 'zulù shield' fins and
rudders that were a characteristic of
the Consolidated B-24 Liberator bom-
ber. Ten of these aircraft were trans-
ferred to the Royal Air Force whose
Transport Command flew them as
Consolidated Coronado Mk I freigh-
ters on a North Atlantic service with
No. 231 Squadron. An American trans-
port version was designated PB2Y-3R,
31 examples being converted to
accommodate up to 45 passengers or a
7258-kg (16,000-lb) freight load. For re-
latively low altitude work some PB2Y-
3s were re-engined with R-1830-92s for

The ConsolidatedPB2Y-3 Coronado
en tered service la te in the war with
increased armament, armour and
self-sealing fuel tanks; its bomb bays
were located in the relatively thick
wing roots.

oversea patrol work below 3050 m
(10,000 ft) under the designation PB2Y-
5, and an ambulance version which
served in the Pacific as the PB2Y-5R.
Other distinctive features of the PB2Y-
3 and PB2Y-5 versions included the
rearward extension of the rear hull
chine to improve water stability and
handling. In the event the Coronado
was not widely used in the maritime
reconnaissance role as preference
grew for use of land-based aircraft
such as the Consolidated PB4Y-1
which required no specialist training
in water operation, while the excellent
Consolidated PBY Catalina remained
unequalled for long distance ocean re-
connaissance.

Specification
Consolidated PB2Y-3
Type: 10-crew maritime
reconnaissance bomber flying-boat
Powerplant: four 1,200-hp (895-kW)
Pratt & Whitney R-1830-88 Twin Wasp

14-cylinder air-cooled radiais
Performance: maximum speed
359 km/h (223 mph) at 6095 m
(20,000 ft); initial climb rate 174 m
(570 ft) per minute; service ceiling
6250 m (20,500 ft); maximum range
3815 km (2,370 miles)
Weights: empty 18568 kg (40,935 lb);
maximum take-off 30845 kg (68,000 lb)
Dimensions: span 35.05 m (115 ft 0 in);
length 24,20 m (79 ft 3 in); height 8.38 m
(27 ft 6 in); wing area 175.4 n/
(1,780 sq ft)
Armament: twin 12.7-mm(0.5-in)
machine-guns each in bow, dorsal and

The big Consolida ted PB2Y
Coronado four-engined flying-boat,
seen here with ASVradome above
the cockpit, featured retractable
wingtip floats like those of its
forebear, the Catalina.

tail turrets, and two 12.7-mm(0.5-in)
guns in beam hatches, plus a
bombload of up to eight 454-kg ( 1,000-
Ib) bombs internally and four 454-kg
( 1,000-lb) bombs or two torpedoes
externally; transport version furnished
to carry up to 45 passengers

USA

Martin PBM Mariner
Stung to competition by the success of
the PBY Catalina from Consolidated,
the US Navy's other great flying boat
manufacturer came up with a twin-
engine shoulder-wing monoplane
boat, the Martin Model 162, in 1937.
Featuring a deep hull and twin fins and
rudders, the prototype XPBM-1 was
first flown on 18 February 1939 with
1,600-hp (1194-kW) Wright Cyclone R-
2600-6 radiais mounted at the crank of
the gull wing so that the propellers
were clear of the spray, Twenty PBM-1
aircraft had been ordered for the US
Navy before the end of 1937 and these
entered service with Patrol Squadron
VP-74 during 1941. Further orders for
379 PBM-3 Mariner aircraft were
placed in 1940, these and all later air-
craft having'the underwing stabilizing
floats fixed instead of being retract-
able as in the earlier aircraft; the en-
gine nacelles were also lengthened to
accommodate a 907-kg (2,000-lb) load
of ordnance. Variants included 50 un-
armed PBM-3R transports with accom-
modation for up to 20 passengers, 274
PBM-3C aircraft with standardized
American/British equipment and 201
PBM-3D 'boats with R-2600-22 engines,
and improved armament and armour.
Many of the PBM-3Cs and PBM-3Ds
were equipped with ASV search radar
in a large fairing over the cockpit and,

Representing a later generation of maritime patrol flying-boats than thePBY
Catalina, the Martin PBM Mariner nevertheless never achieved the
widespread popularity and use of its predecessor. The aircraft shown here
served with US Navy Patrol Squadron VP-74 in 1942.

following initial experience with these
aircraft, a new, specialized long-range
anti-submarine version, the PBM-3S,
appeared in 1944; 156 were built. The
PBM-5, of which 631 were completed,
was the last version of the Mariner to
be produced during the war, being
delivered to the US Navy from August
1944 onwards; this featured an arma-
ment of eight 12.7-mm (0 ,5 - in )
machine-guns and AN/APS-IS search
radar, Five examples of the PBM-3B
were delivered to the RAF under
Lend-Lease and were flown as Marine
GR.Mk I aircraft for a short period at
the end of 1943 by No, 524 Squadron of
Coastal Command at Oban, this squad-
ron being formed to evaluate the air-
craft in service, but it was not adopted.

Most of the PBM's service was in the
Pacific theatre, and from 1943 onwards
was widely deployed, being constant-
ly engaged in searching for and sha-
dowing elements of the declining
Japanese navy, although many came to
be used on air-sea rescue duties as
long-range land-based aircraft gra-
dually assumed a greater share of the
maritime reconnaissance role.

Specification
Martin PBM-3D
Type: seven/nine-crew maritime
reconnaissance flying-boat
Powerplant: two l,900-hp(1417-kW)
Wright R-2600-22 Cyclone 14-cylmder

air-cooled radiais
Performance: maximum speed
340 km/h (211 mph) at 4875 m
(16,000 ft); climb to 3050 m (10,000 ft) in
22 minutes 12 seconds; service ceiling
6035 m (19,800 ft); range 3605 km
(2,240 miles)
Weights: empty 15048 kg (33,175 lb);
maximum take-off 26309 kg (58,000 lb)
Dimensions: span 35.97 m (118 ft 0 in);
length 24.33 m (79 ft 10 in); height
8.38 m (27 ft 6 in); wing area 130,80 m2

( 1,408 sq ft)
Armament: twin 12.7-mm (0.5-in)
machine-guns each in bow, dorsal and
tail turrets, and one 12.7-mm(0.5-m)
machine-gun in each of two beam
hatches, plus a bombload of up to
3629 kg (8,000 lb)
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USA

Consolidated PBY Catalina
Outstanding among parasol mono-
plane flying-boats, Isaac Laddon's
Consolidated PBY was originally
ordered by the US Navy as far back as
October 1933, and was first flown with
a pair of 825-hp (615-kW) Pratt & Whit-
ney R-1830-58 radiais on 28 March
1935. Among its distinctive features
were the stabilizing floats which, when
retracted, formed the wing tips. Pro-
duction orders followed quickly and
the PBY-1 entered service with more
powerful R-1830-64 engines with Pat-
rol Squadron VP-HF in October 1936,
The next year the modified PBY-2
joined the US Navy, followed by the
PBY-3 with 1,000-hp (746-kW) engines.
The PBY-4, which appeared in 1938,
featured the large midships 'blister'
gun positions that were to become a
well-known characteristic of the Cata-
lina, as the boat came to be named.
The outbreak of World War II brought
orders from the UK, Australia, Canada
and the Dutch East Indies for a new
version, the PBY-5 with 1,200-hp (895-
kW) R-1830-92 radiais, and by the date
of the USA's entry into the war the US
Navy possessed 16 PBY-5 squadrons,
three of PBY-3s and two of PBY-4s. Fol-
lowing tests with a retractable tricycle
wheel landing gear in last PBY-4, the
final 33 US Navy PBY-5s were com-
pleted in this amphibian form, as were
761 PBY-5A aircraft. Following early
successful use of the PBY-5 by the
RAF's Coastal Command in 1941 as the
Catalina Mk I, large orders continued
to be placed for the US Navy, addition-
al production being undertaken by
Canadian Vickers and Boeing of Cana-
da. A total of more than 500 examples
eventually served with the RAF alone,
while in Canadian service the PBY-5
was named the Canso. Another ver-
sion, the PBN-1, was produced by the
Naval Aircraft Factory with taller fin
and rudder, and 138 of the 156 built
were supplied to the USSR; 235 PBY-
6A amphibians with search radar
mounted over the cockpit were built,
of which 112 were delivered to the US
Navy, 75 to the USAAF (as the OA-10B)
and 48 to the USSR, Production of this
classic aeroplane, which ended in
April 1945, included 2,398 by Consoli-
dated and 892 by NAF and the Cana-
dian manufacturers, plus an unknown
number built in the Soviet Union under
the designation GST. Among the Cata-
lina's memorable achievements were
the successful shadowing of the Ger-
man battleship Bismarck which led
ultimately to the warship's destruction,
and the magnificent trailing of the
Japanese fleets in the early stages of so
many of the great naval battles in the
Pacific.

Specification
Consolidated PBY-5A
Type: seven/nine-crew maritime
reconnaissance flying-boat amphibian
Powerplant: two 1,200-hp (895-kW)
Pratt & Whitney R-1830-92 Twin Wasp
14-cylinder air-cooled radiais
Performance: maximum speed
288 km/h(179 mph)at2135 m(7,000 ft);
climb to 3050 m (10,000 ft) in 19 minutes
18 seconds; service ceiling 4480 m
(14,700 ft); maximum range 4095 km
(2,545 miles)
Weights: empty 9485 kg (20,910 lb);
maximum take-off 16067 kg (35,420 lb)
Dimensions: span 31.70 m (104 ft 0 in);
length 19.45 m (63 ft lOVa in); height
6,15 m (20 ft 2 in); wing area 130.06 m2

(l,400sqft)

Shown here in US Navy colours and markings, the Consolidated PBY-5
included retractable tricycle landing gear which considerably increased its
operational flexibility and allowed on-land maintenance while retaining its
water-borne capability for operations over the Pacific.

An ASV-equipped Consolidated Catalina IVA (PBY-5A) of RAF Coastal Command. Although generally regarded as
under-powered, the 'Cat'gave magnificen t service with the RAF, its very long endurance bestowing a capability to
cover huge areas of ocean.

Armament: two 12.7-mm(0.5-in)
machine-guns in bow turret, one 12.7-
mm (0,5-in) gun in each beam blister,
and one 7.62-mm (0.3-in) machine-gun
in ventral tunnel, plus a bombload of
up to 1814 kg(4,000 lb)ofbombs,
mines or depth charges, or two
torpedoes

Above: An early Catalina of an RAF
Coastal Command training unit. The
Catalina is armed with four depth
charges for an opera tional sortie.

Below: Catalina MklB (PBY-5B) in
RAF service. The extensive radar
aerial arrays on fuselage and wings
were fitted by Scottish A via tion or
Saunders Roe after delivery from the
American factory. Note the
retractable wingtip floats.
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ITALY

Cant Z.501 Gabbiano
The Cant Z.501 Gabbiano (gull) light
reconnaissance flying-boat was serv-
ing in fairly large numbers with the
Regia Aeronautica when Italy entered
World War II in June 1940. Designed
by Filippo Zappata in the early 1930s,
the prototype was first flown in 1934 at
Monfalcone, Trieste, and later in that
year established a new world sea-
plane distance record of 4120km
(2,560 miles) with a nonstop flight from
Monfalcone to Massawa in Eritrea. In
July the following year the Gabbiano
raised the record to 4957km (3,080
miles) by flying from Monfalcone to
Berbera in Somaliland.

The Z.501 entered production in
1935 and the first deliveries were
made to the maritime reconnaissance
squadrons (squadriglie da ricogni-
zione marittima] of the Regia Aero-
nautica the following year. Of all-wood
construction with fabric-covered con-
trol surfaces, the Z.501 was a parasol
monoplane with its single Isotta Fras-
chim 12-cylinder liquid-cooled inline
engine with semi-annular cowling in a
long nacelle on the wing above the
fuselage. A curious feature was the
location of an enclosed gun position
with single 7.7-mm (0.303-in) Breda-
SAFAT machine-gun in this nacelle;
early production aircraft were also
armed with single machine-guns in
part-enclosed bow and midships posi-
tions; later aircraft had the bow gun
removed and the observer's cockpit in
the bows fully enclosed. Bomb shack-
les were fitted at the intersection of the
wing and float struts and these were
capable of carrying up to four 160-kg
(353-lb) or two 250-kg (551-lb) bombs.
The planing bottom of the hull was also
of unusual design being of concave
section.

In June 1940 202 Cant Z.SOls were in
service with the Regia Aeronautica,
flying patrols along the Adriatic coasts
as well as in the central Mediterra-

Despite its archaic appearance, theCantZ.501 Gabbiano gave long service in the Mediterranean, the example
shown here serving with the 2° Escuadrilla, CrupoNo. 62, Agrupacion Espagnola (the Spanish Na tionalist Air
Force) at Majorca in 1939.

nean, where they performed air-sea
rescue and other short-range maritime
duties. More than 40 known instances
are on record of encounters with
Allied aircraft and many were shot
down, although they were also in-
volved in the rescue of several ditched
RAF aircrews. After the armistice with
Italy in September 1943 19 Cant Z.50 Is
continued to serve in the Italian Co-
Belligerent Air Force, while others
went on flying with the Aviazione della
RSI,

Specification
Cant Z.501 Gabbiano
Type: four/five-crew light
reconnaissance flying-boat
Powerplant: one 900-hp (671 -kW)
Isotta Fraschini Asso XIR2C, 15 12-
cylinder liquid-cooled inline engine
Performance: maximum speed
275 km/h 171 mph at 2500 m (8,200 ft);
climb to 4000 m (13,125 ft) in 16
minutes; service ceiling 7000 m
(22,965 ft); maximum range 2400 km
(1,490 miles)
Weights: empty 3850 kg (8,488 lb);
maximum take-off 7050 kg (15,342 lb)
Dimensions: span 22,50 m (73 ft 9% in);

length 14,30 m (46 ft 11 in); height
4,40 m ( 14 ft 6 in) ; wing area 62.00 m2

(667,36 sq ft)
Armament: single 7.7-mm (0.303-in)
machine-gun each in of bow, engine
nacelle and dorsal positions, plus a
bombload of up to 640 kg ( 1,411 lb)

A Cant Z.501 flying-boat at its
moorings atPreveza on the West
Coast of Greece, during a low level
attack by two RAF Beau fighters. The
Z.501 was a useful maritime
reconnaissance tool, not least
because o fits long range.

USSB

BerievBe-2(MBR-2)
Never seriously countenancing the
possibility of being involved in all-out
maritime warfare with a major nation,
the Soviet Union accorded low priority
to military flying-boats in the 1930s
within an air force which in most re-
spects lagged behind other nations in
modern technology. Only the designs
of G, M, Beriev had attracted any signi-
ficant attention and these, together
with his later designs, constituted
almost the only flying-boats flown by
the VVS-VMF during World War II.

The MBR-2 (later redesignated Be-
riev Be-2) was first flown back in 1931
and was then considered to be mod-
ern by the current international stan-
dards, It was a small single-engine
monoplane with wooden hull and
strictly tailored to the needs of coastal
units in the Baltic and Black Seas,
though it could also be operated with
skis or wheel landing gear. The out-
break of World War II triggered hur-
ried efforts to develop a new version,
the MBR-2bis, which was powered by
an 860-hp (642-kW) AM-34 engine in
place of the earlier 680-hp (507-kW)
M-17 engine; increased fuel tankage
raised the range from 960 km (597
miles) to 1400 km (870 miles); for the
purposes of maritime reconnaissance
over the confined waters of the Baltic
and Black Seas, as well as the northern

Arctic seaboard, the new version was
seen as an ideal interim aircraft pend-
ing the arrival in service of substantial
numbers of the MDR-6 (Be-4), and in
1942 about 1,500 aircraft were deli-
vered to the VVS-VMF. Being thus the
most widely-used Soviet short-range
'boat in the first Ihree years of the war
one of its principal tasks was the sea
rescue of downed airmen although,
with only token defensive armament
and no performance worth mention,
the MBR-2 fell easy prey to the mas-
sively superior aircraft of the Luftwaffe
during that period. Away from such
depredations another version, desig-
nated the MP-1, was employed as a
transport with accommodation for up

to eight passengers; a pre-war com-
mercial example had established a
number of world altitude records for
women pilots, and one of these re-
cords remained intact for more than 20
years.

Specification
MBR-2bis
Type: four/five-crew short-range
reconnaissance flying-boat
Powerplant: one 860-hp (642-kW) AM-
34NB 12-cylinder liquid-cooled inline
engine
Performance: maximum speed
248 km/h (154 mph) at 2000 m (6,560 ft);
service ceiling6000 m (19,685 ft);
maximum range 1400 km (870 miles)

The Beriev MBR-2 was a short range
flying-boat and had its inline engine
mounted above the wings, driving a
pusher propeller. This Soviet navy
example carries an unusual winter
camouflage scheme.

Weight: maximum take-off 4245 kg
(9,359 lb)
Dimensions: span 19,00 m (62 ft 4 in);
length 13.50 m (44 ft 3% in); wing area
55.00m2 (592 sq ft)
Armament: one hand-held 7.62-mm
(0.3-in) machine-gun in open bow
position and one 7.62-mm (0.3-in) gun
in midships dorsal turret, plus up to
300 kg (661 lb) of bombs, mines or
depth charges on underwing racks
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Allied and
Axis Seaplanes

Seaplanes served in a wide variety of roles in all major theatres of war. A Japanese

floatplane launched from a submarine dropped the only bombs to hit the US

mainland; more significantly, seaplanes reconnoitred for many German commerce

raiders, including Bismarck and Atlantis, and directed their long-range naval gunfire.

A German seaplane, the Arado A 196, about to leave the ship Prinz Eugen. Used to mount sea
patrols and intercept Allied ASW missions, they also facilitated ship-to-shore communications.

T\ cgardecl with hindsight as
J-Vsomething of an anachro-
nism, the float seaplane was
flown with varying success by all
the major powers during World
War II, performing all manner of
tasks from active combat to clan-
destine roles such as delivering
agents to hostile coastlines. Of all
the major warring nations, how-
ever, the UK employed this type
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of aircraft least and was the first
to discard it, most of its usual
duties being more conveniently
performed by carrierborne air-
craft, flying-boats or even long-
range land-based aircraft. Indeed
in the Royal Navy the Swordfish
and Fairey Seafox seaplanes sur-
vived in service only in the tradi-
tional role of gunnery spotting
with cruisers and capital ships

until superseded for ever by the
advent of radar relatively early in
the war. It was perhaps ironic that
four other seaplanes, the German
Heinkel He 115, the French
Latecoere 298, and the American
Vought Kingfisher and Northrop
N-3PB Nomad, gave more exten-
sive service with the British
forces than did the indigenous
types. The great maritime powers,

the UK, the USA and Japan, all
employed floatplanes aboard
their capital ships, as did
Germany and Italy, the use of
these planes being mainly con-
fined to limited sea patrols and
ship-to-shore communications.

However, whereas all-out
efforts were made by the UK and
the USA to bridge the Atlantic
with flying-boats and long-range
land-based aircraft to counter the
depredations of enemy surface
raiders and submarines, the
Pacific's vast expanse encouraged
widespread use of floatplanes, par-
ticularly by the Japanese; indeed
the only bombs dropped by aero-
planes on the USA during the war
were two light bombs from a
Yokosuka E14Y1 carried by a
Japanese submarine to within
range of the American mainland.

The US Navy was equipped
with a variety of floatplanes,
including the Curtiss SOC Seagull
and Grumman J2F Duck biplanes
and the Curtiss SO3C, SC-1
Seahawk and Vought OS2U
Kingfisher monoplanes. Of all
these the venerable Seagull
probably enjoyed the most illus-
trious service career, being pre-
sent in the actions at Guadalcanal,
Wake, Gilbert and Marshall
Islands, and also serving aboard
American warships in the Atlantic
and Mediterranean until 1944.



Most widely used of a dozen French
floatplane types that were in service in
1939, the Latécoère 298 saw consider-
able action during the Battle of France
the following year. Of all-metal con-
struction, this robust twin-float aircraft
was intended for service with the sea-
plane carrier Commandant Teste and
made its maiden flight on 8 May 1936,
and by the beginning of World War II a
total of 81 aircraft had been ordered, of
which 53 had been delivered. Most
aircraft (Late 298A machines with fixed
wings) were serving with Escadrilles
TI at Berre and T2 at Cherbourg, while
about 17 Late 298B and Late 298D air-
craft with folding wings and fixed
wings respectively, were with Escad-
rilles HB 1 and HB 2 aboard the Com-
mandant Teste. Another 65 Late 298s
were ordered on 22 November, a
further escadrille, T3, having been
formed on 15 September; T4 was to be
formed on 15 January.

When the German attack in the
West opened on 10 May 1940 the
French navy possessed some 60 Late
298s in front-line service; all were now
shore-based as the Commandant
Teste had been relegated to other
duties, roughly half the force being
based on the Channel Coast and the
remainder in the Mediterranean. In
the early stages of the Battle of France
the Late 298s were flown as cover for
the Allied occupation of Walcheren,
but were forced to evacuate Boulogne
on 21 May, thereafter engaging in dive
and level bombing attacks on the
advancing German columns; on 23
May 18 of the seaplanes dive-bombed
a number of key bridges in northern

France with 500-kg (1,102-lb) bombs,
losing four aircraft to enemy fire. Los-
ses began to mount so that by 3 June
the number of serviceable Late 298s
stood at 27, and it was deemed prudent
to confine their attacks to night sorties,
although a daylight attack was carried
out by Late 298s of T2 against enemy
columns near Abbeville on 6 June.
Seven other aircraft were lost before
the armistice but about 30 aircraft (in-
cluding the survivors of T2) made their
way to Lac d'Oubeira in Algeria.

Production was reinstated in 1942 by
the Vichy government, some 30 Late
298F aircraft (similar to the Late 298D)
being built. Units of the Vichy air force
in North Africa continued to fly the Late
298s throughout 1942-3, and at least two

escadrilles flew alongside the RAF in
the Mediterranean until 1944 when
French forces once more regained
their autonomous identities.

Specification
Latécoère 298D
Type: two/three-seat torpedo-bomber
and bomber floatplane
Powerplant: one 656-kW (880-hp)
Hispano-Smza 12Ycrs-l inline piston
engine
Performance: maximum speed
290 km/h (180 mph) at 2000 m (6,560 ft);
climb to 1500 m (4,920 ft) in 5 minutes
42 seconds; service ceiling 6500 m
(21,325 ft); range with maximum
warload 800 km (497 miles)
Weights: empty 3071 kg (6,770 lb);

A Latécoère 298 of the Vichy French
air force passes a German Dornier
Do 24 on the Aegean coast. Themost
widely-used French floatplane in
1940, La té 298s were also flown by
two escadrilles of the Free French.

maximum take-off 4800 kg (10,582 lb)
Dimensions: span 15,50 m (50 ft
10.2 in); length 12.56 m (41 ft 2.5 in);
height 5.23 m (17 ft 1.9 in); wingarea
31,6m2 (340.15 sg ft)
Armament: two fixed forward-firing
7.5-mm (0.295-in) machine-guns in the
wings and one 7.5-mm (0.295-in)
trainable machine-gun in the rear
cockpit, plus 500 kg (1,102 lb) of
bombs or one 670-kg ( 1,477-lb)
torpedo, or depth charge

ITALY

Cant Z.506B Airone
Largest float seaplane to give wide-
spread operational service during
World War II (although arguably the
convertible Junkers Ju 52/3mW might
lay claim to this achievement), the Ita-
lian Cant Z.506B Airone (heron) three-
engine twin-float reconnaissance
bomber was developed from the com-
mercial Z.506A in 1936, production of
the military aircraft starting the follow-
ing year with a batch of 32 aircraft
(Sene I) and differing from the earlier
aircraft in featuring a long ventral gon-
dola accommodating bomb bay,
bomb-aimer's station and a rear ven-
tral gun position; a semi-retractable
gun turret was also added.

The early Z.506B aircraft were ev-
aluated with the Aviazione Legionaria
in Spain during 1939, 30 other aircraft
having also been ordered by the Pol-
ish naval wing (in the event only one of
the latter had arrived in Poland when
the Germans invaded in September,
and the remaining aircraft were taken
on charge by Italy's Regia Marina), By
the date of Italy's entry into the war in
June 1940 the Z.506B was in full produc-
tion, 95 aircraft having been com-
pleted by the parent company. Most of
these were serving with the 31° and
35° Stormi Bombardamento Marittimo
at Elmas and Brindisi respectively;
these units were fairly heavily en-
gaged dur ing the campaign in
Greece, although they seldom oper-
ated when likely to be opposed by
RAF fighters. They participated in the
capture of Corfu, Cefaloma and Zante,
and attempted to shadow British naval
forces after the Battle of Cape Matapan

but sheered away when faced by Fleet
Air Arm Fairey Fulmar fighters. There-
after the Airone was almost entirely
withdrawn from use as a bomber and
torpedo attack aircraft, the Italian navy
calling for its greater use in maritime
reconnaissance, air-sea rescue, con-
voy escort and anti-submarine patrol
roles: such had been the shift in naval
superiority in the Mediterranean fol-
lowing the debacle at Taranto and the
Battle of Cape Matapan.

Development and production of the
Airone continued, with small modifica-
tions being introduced with each new
production batch (serie), of which
Serie XII was the most important, A
special air-sea rescue conversion was
the Z.506S (Soccorso), this version
being also used in small numbers by

the Luftwaffe. After the Italian surren-
der 23 Z.506B and five Z.506S aircraft
were flown to Allied ports and subse-
quently flew with the Co-Belligerent
Air Force's Raggruppamento Idro,
performing transport and other
second-line tasks.

Specification
Cant Z.506B Serie XII
Type: five-seat bomber and torpedo-
bomber floatplane
Powerplant: three 559-kW (750-hp)
Alfa-Romeo 126RC. 34 radial piston
engines
Performance: maximum speed
350 km/h (217 mph) at 4000 m
(13,125 ft); climb to 4000 m (13,125 ft) in
20 minutes 6 seconds; service ceiling
7000 m (22,965 ft); range 2000 km

(1,243 miles)
Weights: empty 8750 kg (19,290 lb);
maximum take-off 12705 kg (28,010 lb)
Dimensions: span 26.50 m (86 ft
11.3 in); length 19.24 m (63 ft 1.5 in);
height7.45 m(24 ft 5.3 in); wingarea
86.26m2 (928.53 sg ft)
Armament: one 12,7-mm (0.5-in)
trainable machine-gun in the dorsal
position, and three 7.7-mm (0,303-in)
trainable machine-guns in the two
beam and one ventral positions, plus a
bombload of 1200 kg (2,646 lb) or one
800-kg ( 1,764-lb) torpedo

The largest opera tional floa tplane of
the war was the CantZ.506, an
example of which was forced down
at Mon dello beach, Sicily, in
November, 1943.

FRANCE

Latécoère 298



GERMANY

Arado Ar 196
Although the attractive Arado Ar 196
twin-float seaplane was frequently en-
countered by Allied aircraft around
the coasts of Europe during World
War II, it had originally been de-
veloped to replace the Heinkel He 60
float biplane aboard Germany's larger
warships whose construction was
advancing apace during the late 1930s.
Of all-metal structure with metal and
fabric covering, the Ar 196 was by all
accounts an extremely pleasant aero-
plane to fly, the crew being afforded
excellent fields of view. After first
flights by the four prototypes in 1938 (of
which one featured a single central
float and small underwing outrigger
floats), the first service deliveries of the
Ar 196A-1 were made in July 1939, in
time to embark examples in the pocket
battleships Deutschland and Admiral
GrafSpee before they sailed for their
war stations in August. During the fol-
lowing six weeks 18 Ar 196s were
embarked in the battlecruisers Schar-
nhorst and Gneisenau, the pocket bat-
tleship Admiral Scheer, the heavy
cruiser Admiral Hipper at Kiel and the
light cruisers Emden, Köln, Königs-
berg, Leipzig and Nürnberg at
Wilhelmshaven,

The Deutschland made constant use
of her aircraft during her early foray
into the Atlantic (which resulted in the
sinking of nine merchantmen), as did
the Scharnhorst and Gneisenau during
their sortie northwards late in Novem-
ber, but the GrafSpee did not attempt
to launch her aircraft during the Battle
of the River Plate because of the dif-
ficulty of its recovery during the chase
by the British cruisers; in any case her
guns were apparently adequately
served by radar. During the pursuit of
the battleship Bismarck in May 1941,
which led ultimately to her destruction,
at least two Ar 196s were launched in
attempts to prevent RAF Consolidated
Catalinas from shadowing the warship.

In 1940 the Ar 196A entered service

with Luftwaffe coastal units throughout
northern Europe, and an aircraft of
Küstenfliegergruppe 706 attacked and
damaged the submarine HMS Seal in
the Kattegat, leading to the boat's cap-
ture by the Germans. Although several
Ar 196s were shot down by the RAF
during the Battle of Britain, most losses
were attributable to storms at their
anchorages. In 1941-2, flown from
French bases, they were used to inter-
cept RAF Coastal Command anti-
submarine patrols over the Bay of Bis-
cay, their pilots claiming more than a
dozen victories. Total production
amounted to 593 aircraft.

Specification
Arado Ar 196A-3
Type: two-seat shipborne and coastal
patrol floatplane
Powerplant: one 723-kW (970-hp)
BMW 132K radial piston engine
Performance: maximum speed
310 km/h (193 mph) at 4000 m
(13,125 ft); climb to 3000 m (9,845 ft) in 8
minutes 42 seconds; service ceiling
7020 m (23,030 ft); range 1070 km (665
miles)
Weights: empty 2335 kg (5,148 lb);
maximum take-off 3303 kg (7,282 lb)
Dimensions: span 12.40 m (40 ft 8.2 in);
length 11.00 m (36 ft 1.1 in); height
4.45 m (14 ft 7.2 in); wing area 28.3 m2

(304.62 sq ft)
Armament: two fixed forward-firing
20-mm cannon and one fixed forward-
firing 7.92-mm (0.31 -in) machine-gun,
and two 7.92-mm (0,31 -in) trainable
machine-guns in the rear cockpit, plus
provision for two 50-kg ( 110-lb) bombs
under the wings

Arado Ar 196s were embarked on
several of Germany's major
warships, including the
'Scharnhorst', 'Deutschland'and
'Hipper'classes. This example is
embarked on the heavy cruiser
Admiral Hipper.

Designed to replace the Heinkel He 60 floa tplane aboard German warships,
the Arado Ar 196 was pressed into service with Luftwaffe coastal units in 1940.
Flying from French bases during 1941 andi 942, they in tercepted ASW pa trois
mounted by RAF Coastal Command and claimed over a dozen victories.

Arado Ar 196A-3 cutaway drawing key
1 Spinner
2 Propellerhub
3 Starboard fuselage fixed

7.9-mm MG 17 gun port
4 Schwarz adjustable-pitch

three-blade propeller

6 Cylinder head fairings
7 BMW 132K nine-cylinder

air cooled radial engine
8 Cowling panel frame
9 Quick-release catch

10 Cowling flaps
11 Engine lower bearers
12 Handholds
13 Engine accessories
14 Airlouvre
15 Firewall bulkhead frame
16 Oil tank
17 Starboard MG 7 trough
18 Fuselage frame/engine

support attachment
19 Engine upper bearers
20 Forward fuselage decking
21 Starboard wing skinning
22 Leading-edge rib stations
23 Starboard outer rib
24 Starboard navigation light
25 Starboard wingtip
26 Starbord aileron
27 Aileron mass balance
28 Underwing access panel
29 Aileron control linkage
30 Windscreen
31 Instrument panel
32 Forward fuselage upper

frame
33 Sea rudder lever
34 Handhold

48 Support frame
49 Canopy aft section
50 Aft canopy lock/release
51 First-aid kit
52 Observer/gunner's sliding

seat
53 Entry footstep
54 Flare cartridge stowage

35 Sea equipment locker(inc
drag-line and anchor/
heaving-line)

36 Rudderpedalassembly
37 Seat support frame
38 Entry footstep
39 Seatadjustment

handwheel
40 Armrestand seat harness
41 Control column
42 Pilot's seat
43 Sliding canopy
44 Rear-view mirror
45 Aerial mast
46 (Starboard) wing fold

position
47 Pilot's headrest



Left: An Arado Ar 196A-3oflJ
BordHiegergruppe 196, based on the
Lofoten Islands in February 1944. A
pleasant machine to fly, the Ar 196
afforded excellent fields of vision
and achieved considerable success.
One aircraft ofKüstenfliegergruppe
706 crippled the submarine HMS
Seal, leading to the boat's capture by
the Germans.

Right:Arados were exported to two
of Germany's Balkan allies; this
aircraft belongs to Romanian
Escadrilla 102, operating from the
Black Sea port of Odessa in 1943.
Others served with the Royal
Bulgarian air force's 161st Coastal
Squadron, based at Varna.

55 Charitable
56 Radioequipment
57 Fuselage frame/aft spar

attachment

58 Wingrootfillet
59 Obsever's sliding seat port

runner
60 Ammunition box
61 Dorsal gun swivel

mounting
62 Wind deflector plate
63 Ammunition feed

64 Ring sight
65 Twin7.9-mmMG81Z

flexible machine-guns
66 Flare bomb stowage
67 Gun support bracket
68 Fuselage aft frame
69 Mastercompassaccess
70 Fuselage skinning
71 Stringers

72 Elevatorcontrol cable
linkage

73 Rudder controls
74 Tailfin/fuselage support/

attachment bracket
75 Tailfin root fillet
76 Starboard tailplane section
77 Elevator mass balance
78 Starboard elevator section

98 Tie-down lug
99 Catapult attachment

100 Control leads
101 MG 81Z counterbalance
102 Wing attachment

strengthening plate
103 Wing fold line
104 Gun charging cylinder

127 Vent pipe
128 Filleraccesscap
129 Strut/float forward

attachment
130 Fuel lines (feed and return)
131 Float cross-bracing
132 Strut cross-bracing
133 Smoke canister (port and

starboard floats)

105 Ammunition drum (60
rounds)

106 Port wing fixed 20-mmMG
FF cannon

107 Cannon aft mounting
bracket

108 Cartridge collector box
109 Cannon barrel support

sleeve
110 Watertight muzzle cap

Forward spar attachment
112 Float forward strut/

fuselage attachment
113 Tubularstrutfairing
114 InnerVee-strut
115 Cross-brace struts
116 Entry steps
117 Exhust outlet
118 Oil cooler intake
119 Strut/float attachment

cover
120 Starboard fuel cell (66 Imp

al/300 litre capacity)
121 Starboard float
122 Upperstrake
123 Handholds
124 Port float
125 Sidestrake
126 Portfuelcell(66lmpgl/300

litre capacity)

136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
I 53
154

Float step
Emergency stowage bin
(inc. flares/emergency
rations)
Sea rudder cable links
Strut/float aft attachment
Strut attachment shoe
Fuselage aft strut
Wing brace aft strut
Wing front spar
Wing rib stations
Rear spar
Starboard sea rudder
Port flap
Aileron tab
Handholds
Sea rudder cable runs
Sea rudder control linkage
Port sea rudder
Port aileron
Port outer rib
Portwingtip
Port navigation light
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85 Rudder upper hinge
86 Rudder frame
87 Rudder post
88 Ruddertab
89 Elevator tab
90 Tab hinge
91 Elevatorframe
92 Elevator mass balance
93 Tailplane structure
94 Elevatorattachment
95 Ruddercontrol linkage
96 Tailplane attachment
97 Elevator cable/rod link



NETHERLANDS

Fokker T.VIII-
Designed in 1937 to replace ageing
reconnaissance/torpedo-bomber bi-
planes in service with the Dutch
Marine Luchtvaardienst (MLD), the
twin-engine twin-float Fokker T.VIII-
W seaplane was of mixed wood and
metal construction and accommo-
dated a three-man crew. The aircraft,
initially powered by Wright Whirl-
wind radiais, was considered to be
very underpowered, but plans to intro-
duce Bristol Mercury engines were
effectively overtaken by the German
invasion of the Netherlands. The
T.VIII-W entered service with the
MLD in 1939 and by the time of the
German attack the following May 11
aircraft had been delivered (including
one that had been shot down in error
by the Luftwaffe). Quickly realizing the
futility of flying the seaplanes in the
presence of the Luftwaffe's fighters,
the MLD ordered the nine serviceable
aircraft to be flown to French bases on
the Channel coast, one aircraft being
used to fly two members of the Dutch
government to the UK. Arriving in
France on 12 May, the T, VIII-Ws flew a
number of patrols over the Channel
during the following 10 days, but such
operations lacked cohesion and pur-
pose as there remained little unified
command in the rapidly dwindling air
forces in northern France. Therefore,

on 22 May, the MLD ordered all surviv-
ing Dutch aircrews to fly their aircraft
to the UK, a total of eight T.VIII-Ws
eventually assembling at Pembroke
Dock in South Wales where, on 1 June,
these crews formed the nucleus of No,
320 (Dutch) Squadron of the RAF, For
two months the Fokkers (carrying the
British serials AV958-AV965) flew anti-
shipping patrols over the Western
Approaches until an increasing lack of
spares forced the withdrawal of the
Dutch seaplanes m favour of Avrò
Ansons and Lockheed Hudsons, which
were flown from Carew Cheriton.

In the meantime Fokker had, at the
time of the German invasion, been pro-

ducing a larger version of the aircraft,
the T.VIII-W/C, for Finland; powered
by Bristol Mercury XI radiais, this air-
craft possessed a top speed some
72 km/h (45 mph) faster than the MLD
version. In all the Germans took over
20 partially-completed T.VIII-Ws and
five T.VIII-W/Cs, these aircraft subse-
quently being completed by Fokker
and entering service with the Luftwaf-
fe on anti-shipping and air-sea rescue
duties over the North Sea.

Specification
Fokker T.VIII-W
Type: three-seat reconnaissance and
torpedo-bomber floatplane

A reconnaissance seaplane in
service with the Royal Netherlands
navy, the Fokker T. Vili could do little
to stem the German invasion in 1940.
Eight T. VIIIs reached England and
formed the nucleus of No. 320
(Dutch) Sqn, which operated over
the Western Approaches.

Powerplant: two 336-kW (450-hp)
Wright R-975-E3 Whirlwind radial
piston engines
Performance: maximum speed
285 km/h (177 mph) at sea level;
service ceiling 6800 m (22,310 ft);
range 2100 km ( 1,305 miles)
Weights: empty 3100 kg (6,834 lb);
maximum take-off 5000 kg ( 11,023 lb)
Dimensions: span 18.00 m (59 ft 0.7 in);
length 13.00 m (42 ft 7,8 in); height
5.00 m (16 ft 4.9 in); wing area 44.00 m2

(473.6 sq ft)
Armament: one fixed forward-firing
and two tramable 7.92-mm (0.31 -in)
machine-guns, plus 605 kg (1,334 lb) of
bombs or one torpedo

Fairey Seafox
Designed to a 1932 spécification the
Fairey Seafox prototype was first flown
on 27 May 1936; its operational pur-
pose was to equip Royal Navy trade-
protection light cruisers which, in time
of war, would patrol the world's oceans
on the lookout for enemy surface raid-
ers and blockade runners. Equipped
with cross-braced twin-float alighting
gear, the Seafox was unable to carry a
torpedo (being some 40 per cent light-
er than the Swordfish) and its role was
entirely passive; its value was, howev-
er, accepted as lying in its ability to
spot for the cruiser's guns if brought to
action by enemy warships, The Seafox
was of all-metal structure with mono-
coque fuselage and fabric-covered
wings and tail; it was fully stressed for
ca tapu l t ing and the p i lo t was
accommodated in an open cockpit, his
observer being enclosed beneath a
glazed canopy.

A total of 64 production Seafoxes
was built (K8569-K8617 and L4519-
L4533), the first being delivered to the
Royal Navy on 23 April 1937; they sub-
sequently served with Nos 702, 713,
714, 716 and 718 Catapult Flights, as
well as Nos 753 and 754 Training
Squadrons. The Catapult Flights
embarked single or pairs of aircraft in
ships of the 3rd Cruiser Squadron in
the Mediterranean, the 9th Cruiser
Squadron and South American Divi-
sion of the South Atlantic command. At
the outbreak of war 32 Seafoxes were
at sea with the Royal Navy as well as
light cruisers of the Royal Australian
Navy and the New Zealand Division of
the Royal Navy.

Fairey Seafoxes were embarked on
Royal Navy cruisers of the 3rd and
9th Squadrons as well as those of the
South American division of South
Atlantic Command. HMS Ajax
launched one others during the fight
with KMS Graf Spee.
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When the German pocket battleship
Admiral Graf Spee was being hunted
in the South Atlantic during November
1939 Seafoxes were in constant use by
the British cruisers, and during the Bat-
tle of the River Plate the light cruiser
HMS Ajax launched one of her two
aircraft for gunnery spotting, although
difficulty was experienced with the
air-to-ship radio contact. Later the Sea-
fox crew kept a watch on Montevideo
harbour while the Graf Spee was seek-
ing shelter from British warships be-
fore her scuttling. Seafoxes continued

to serve at sea until 1943, two aircraft
being lost when the Ajax'-class cruiser
HMS Orion was severely damaged by
German air attack during the evacua-
tion of Crete on 28 April 1941.

Specification
Fairey Seafox
Type: two-seat light fleet
reconnaissance floatplane
Powerplant: one 295-kW (395-hp)
Napier Rapier VI inline piston engine
Performance: maximum speed
200 km/h (124 mph) at 1785 m (5,860 ft);

climb to 1525 m (5,000 ft) in 10 minutes
24 seconds; service ceiling 3355 m
(11,000 ft); range 708 km (440 miles)
Weights: empty 1726 kg (3,805 lb);
maximum take-off 2459 kg (5,421 lb)
Dimensions: span 12.19 m (40 ft 0 in);
length 10.81 m (35 ft 5.5 in); height
3.68 m(12 ft 1 in); wing area 40.32 m2

(434 sq ft)
Armament: provision for one 7.7-mm
(0.303-m) Lewis gun in the rear
cockpit; some aircraft were adapted to
carry underwing racks for flares or
four 9-kg(20-lb) bombs

UK



GERMANY

Heinkel He 59
The Germans' use of float seaplanes to
deliver combat troops into action is be-
lieved to have been unique during
World War II, and principally involved
the large Heinkel He 59 two-float twin-
engine biplane, an aircraft designed
back in 1930 as a reconnaissance bom-
ber landplane during the clandestine
activities which eventually resulted in
the creation of the Luftwaffe, The first
floatplane example made its maiden
flight in January 1932 and the first major
production version, the He 59B-2, saw
operational service in Spain with the
Legion Condor as a night bomber and
for coastal patrol.

By the outbreak of war about 70 He
59Bs had been completed and served
with the third Staffeln of Küstenflieger-
gruppen 106, 406, 506 and 706 for coas-
tal reconnaissance, anti-shipping pat-
rols and minelaying (being capable of
carrying two 500-kg/l, 102-lb magnetic
mines). They also equipped the
Seenotdienststaffeln and the Staffel
Schwilben for air-sea rescue duties
over the North Sea and Baltic. Later
they joined KGrzbV 108 for specialist
coastal assault troop-carrying duties,
and I Gruppe of KG 200 for air-sea
rescue work. During the invasion of
Norway most of these units were
pressed into use for coastal patrol and
air-sea rescue, and during the initial
assault phase were occasionally em-
ployed to deliver assault parties into
the fjords. During the German assault
in the West on 10 May 1940 12 He 59Bs
of the Staffel Schwilben transported
120 troops to the banks of the River
Maas to capture the key bridge at Rot-
terdam, losing four aircraft to the Dutch
defences.

During the Battle of Britain the He
59s of the Seenotdienstkommando

were extremely active all round the
coasts of the UK, ostensibly on the
lookout for downed German aircrew,
but when it became apparent that de-
spite displaying prominent Red Cros-
ses the aircraft were being used to
shadow and report British convoys,
orders were given to RAF pilots to
shoot down enemy seaplanes; no few-
er than 31 He 59s (11 of them from
Seenotflugkommando 3, based at
Boulogne) were lost during the Battle
of Britain, with seven others badly
damaged, Set against this more than
400 German airmen were recovered
from the sea round the UK.

Specialist versions included the He
59C-2 air-sea rescue aircraft, the He
59D-1 and He 59N series trainers, the
He 59E-1 torpedo trainer and He 59E-2
long-range reconnaissance aircraft.
Air-sea rescue He 59s continued to
serve in the Mediterranean and Ae-

Although an old, outdated design,
the He 59 was pressed into a number
of duties: as a trainer, minelayer,
assault transport, air-sea rescue and
coastal reconnaissance aircraft.

gean until mid-1943. At least one Staffel
served on the Black Sea,

Specification
Heinkel He 59B-2
Type: four-seat maritime
reconnaissance and air-sea rescue
floatplane
Powerplant: two 492-kW (660-hp)
BMW VI 6.0ZU V-12 piston engines
Performance: maximum speed
220 km/h (137 mph) at sea level; climb
to 1000 m (3,280 ft) in 4 minutes 48

This Heinkel He 59 D served with
Seenotzentrale Agäisches Meer in
theAegeanSea during 1941.
Although the V model was
ostensibly a trainer, it was used on
air-sea rescue duties in the south
well into 1943, long after the type's
presumed obsolescence.

seconds; service ceiling 3475 m
(11,400 ft); range 1750 km (1,087 miles)
Weights: empty 5000 kg (11,023 lb);
maximum take-off 9100 kg (20,062 lb)
Dimensions: span 23.70 m (77 ft 9 in);
length 17.40 m (57 ft 1 in); height 7,10 m
(23 ft 3.5 in); wing area 152,8m2

( 1,644,78 sq ft)
Armament: three 7.92-m (0.31-in)
trainable machine-guns (one each in
the bow, dorsal and ventral positions),
plus a load of up to 1000 kg (2,205 lb) of
bombs and/or mines or one torpedo

GERMANY

Heinkel He 115
Flown largely by Kriegsmarine pilots
during much of the war, the Heinkel He
115 twin-engine two-float seaplane
was almost certainly the best such air-
craft to serve with any air force in
World War II, Designed in competition
with the Blohm und Voss Ha 140, the He
115 was first flown in 1936 and two
years later established eight world
speed records for its class in various
payload and range categories. Tech-
nically in advance of any British,
French or American maritime aircraft
of similar concept, the type was
ordered into production, the He 115A-
1 version joining the Luftwaffe in 1938
(being followed by the He 115A-2, of
which six were exported to Norway
and 10 to Sweden in 1939).

In September 1939 about 60 He 1 ISA
and He 115B aircraft (the latter with
increased fuel capacity) were serving
with the Kustenfliegergruppen. Apart
from some reconnaissance work over
the Baltic during the Polish campaign,
their first important task involved sea-
ling the gaps in the minefields along
the east coast of the British Isles, the
first such mission being flown by 3./
KüFlGr 906 on 20/21 November 1939.
These activities continued for more
than 18 months (and sporadically
thereafter for two years), the mining
units losing 33 aircraft destroyed and
six aircraft severely damaged during
the period of the Battle of Britain; most
casualties were suffered from British
coastal flak.

Before the end of the Battle of Britain
the first examples of the He 115C series
were in service with increased defen-
sive armament while the He 115C-2,
introduced in 1941, featured streng-
thened floats to allow operation from
snow and ice surfaces. The He 115C-3
and He 115C-4 were respectively spe-
cialist minelayers and torpedo bom-
bers, the latter being flown against the
North Cape convoys. Production was
halted in 1941 when operations in the
USSR made more pressing demands
for other aircraft. In 1943 production
was resumed and 141 He 115E multi-
purpose aircraft were delivered to the
Luftwaffe in the following year; some
He 115Cs and He llSEs were armed
with single forward-firing MG 151 20-
mm cannon under the nose for flak-

suppression during torpedo attacks.
At the end of the Norwegian cam-

paign three ofthat country's He 115A-
2s and a captured He 115B-1 were
flown to the UK, where they were ev-
aluated by the RAF before being com-
mitted to clandestine operations be-
tween the UK and Norway, and in the
Mediterranean for carrying agents
into enemy-occupied territory in North
Africa. Total production was about 500
aircraft.

Specification
Heinkel He 115C-1
Type: three-seat minelaying, torpedo-
bombing and reconnaissance
floatplane
Powerplant: two 716-kW (960-hp) BME
132K radial piston engines

The Heinkel 115 served the Luftwaffe
in a wide variety of theatres, from the
Mediterranean to the North Cape.
This particular aircraft was operated
byl.lKuFlGr 406 out of northern
Norway in 1942.

Performance: maximum speed
300 km/h (186 mph) at 1000 m (3,280 ft);
climb to 1000 m (3,280 ft) in 5 minutes 6
seconds; range 2800 km (1,740 miles)
Weights: empty 6870 kg (15,146 lb);
maximum take-off 10680 kg (23,545 lb)
Dimensions: span 22.28 m (73 ft 1.2 in);
length 17,30 m (56 ft 9.1 in); height
6.59 m (21 ft 7.5 in); wing area 86,7 m2

(933.26 sq ft)
Armament: one 7.92-mm (0.31-in)
trainable machine-gun and one 15-mm
fixed cannon in the nose, one 7.92-mm
(0.31-in) fixed rearward-firing
machine-gun in each engine nacelle,
and one 7.92-mm (0.31 -in) trainable
machine-gun in the rear cockpit, plus a
load of 1250 kg (2,756 lb) of bombs
and/or mines, or one 500-kg (1,102-lb)
torpedo
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JAPAN

Aichi EISA
Numerically the most important of all
Japanese float seaplanes during World
War II, the Aichi EISA monoplane (of
which 1,418 were produced) origin-
ated in a naval staff specification issued
to Aichi, Kawamshi and Nakajima in
1937 for a three-seat reconnaissance
seaplane to replace the six-year-old
JCawamshi E7K2 float biplane. A pro-
totype was completed late in 1938 and
after competitive trials with the Kawa-
nishi E13K in December 1940 was
ordered into production as the Navy
Type 0 Reconnaissance Seaplane
Model 1. Ear ly a i r c ra f t were
embarked in Japanese cruisers and
seaplane tenders the following year
and, carrying a single 250-kg (551-lb)
bomb apiece, flew a series of raids on
the Hankow-Canton railway. Soon
afterwards E13A1 floatplanes accom-
panied the Japanese 8th Cruiser Divi-
sion for reconnaissance patrols during
the strike against Pearl Harbor in De-
cember 1941,

Thereafter, as production switched
to Kyushu Hikoki KK at Zasshonokuma
and accelerated, the seaplanes (code-
named 'Jake' by the Allies) were
embarked in the battleships and cruis-
ers of the Kantais (fleets), including the
battleship Haruna and cruisers Chiku-
ma and Tone of Vice Admiral Nagu-
mo's Carrier Striking Force at the Bat-
tle of Midway, Because of mechanical
problems with the ships' catapults
there were delays in launching one of
the four E 13Als to search for the Amer-
ican carriers at dawn on the crucial 4
June 1942, depriving the Japanese of
the vital initiative during the early
stages of the assault on Midway. Furth-
ermore the Chikumäs E13A1 was
forced to return early when it suffered
engine trouble, further reducing the
all-important search area, One of the
other 'Jake' pilots, from the cruiser
Tone, eventually sighted the American
fleet but at first failed to report the
presence of carriers, causing a further
30-minute delay in arming the strike
aircraft awaiting orders to launch from

An Aichi El 3A 'Jake'of the Imperial
Japanese Navy is seen in the early
wartime colour scheme that would
havebeen worn at sea aboard the
fleet's cruisers and battleships.

Japanese carriers. As it was, when the
Americans launched their first strike,
the pilots found the decks of the car-
riers Akakgi, Kaga, Soryu and Hiryu
clogged with aircraft which should
have been attacking the American
fleet,

In all, it is estimated that by mid-1943
more than 250 EISA Is were at sea
aboard Japanese ships, though their
use was severely curtailed whenever
American fighters were in evidence.
Nevertheless they continued to serve
right up to the end of the war, many of
them being ultimately used in suicide
attacks on the huge American invasion
fleets closing on the Japanese home-
land.

Specification
AichiElSAla
Type: three-seat reconnaissance
floatplane
Powerplant: one 790-kW (1,060-hp)
Mitsubishi Kinsei 43 radial piston
engine
Performance: maximum speed
377 km/h (234 mph) at 2180 m (7,155 ft);
climb to 3000 m (9,845 ft) in 6 minutes 5
seconds; service ceiling 8730 m
(28,640 ft); range 2089 km (1,298 miles)
Weights: empty 2642 kg (5,825 lb);
maximum take-off 4000 kg (8,818 lb)
Dimensions: span 14.50 m (47 ft 6.9 in);

length 11.30 m (37 ft 0.9 in); height
7,40 m(24 ft 3,3 in); wing area 36.0 m2

(387.5 sq ft)
Armament: one 7.7-mm (0.303-in)
trainable machine-gun in the rear
cockpit, plus 250 kg (551 lb) of bombs
and/or depth charges

A t a Japanese seaplane base
somewhere in the Pacific the crew of
an El 3A leave their cockpits. With a
range of nearly 2100 km (1,300
miles), sorties could, and often did,
mean up to 15 hours at a time in the
cockpit for the three-man crew.

JAPAN

Kawanishi NIK Kyofu
Anticipation of a need for single-seat
float-equipped interceptor seaplanes
prompted the Japanese navy to initiate
a development programme for such
aircraft in 1940, the Nakajima A6M2-N
floatplane adaptation of the famous
Mitsubishi A6M2 Zero being intended
as a stopgap until a purpose-designed
aircraft could be introduced. This was
to be the highly-imaginative and
attractive Kawanishi N IK Kyofu
(mighty wind), whose design was
started in September of that year.
Featuring a central float and twin wing-
mounted stabilizing floats, the new
prototype retained the same gun
armament as the A6M2 but was po-
wered by a 1089-kW (1,460-hp) Kasei
14 radial engine driving two-blade
contraprops in an attempt to counter
the torque-induced swing on take-off.
The wing-mounted floats were origi-
nally intended to be retractable but
design problems led to these being
fixed before the aircraft's first flight.
Persistent trouble with the contraprop
gearbox resulted in a change to the
Kasei 13 engine driving a single three-
blade propeller from the second pro-
totype onwards.

First flown on 6 May 1942, the NIKI
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went on to trials with the navy, whose
pilots were enthusiastic about the per-
formance, although expressing mis-
givings over the tricky take-off charac-
teristics. In the air, with its combat
flaps, the Kyofu handled beautifully
and possessed excellent manoeuvra-
bility. At a time (the end of 1942) when
the Zero naval fighter had effectively
won air superiority for the Japanese in
the Pacific, the N IK I was ordered into
production, but the delivery rate was
slow to accelerate and fortunes
changed rapidly during 1943. Thus in
December of that year, with only 15
aircraft being completed each month
and Japanese offensive initiative
dwindling, it was decided to end pro-
duction of the aircraft, and in March
1944 the last of 89 Kyofus was delivered
to the service.

Codenamed 'Rex' by the Allies, the
N IK I was first deployed for the de-
fence of Balikpapan in Borneo, whose
recovery by the Allies was regarded
as no longer pressing as American
forces surged closer to the Japanese
homeland, while the Japanese then
lacked the carriers with which to pro-
tect their isolated garrisons. In the final
weeks of the war N l K l s flew alongside

the 'Rufes' of the Otsu Kokutai from
Lake Biwa in defence of central Hon-
shu against the increasing American
raids on Japan. It was ironic that so
promising was the N I K I that the
Japanese had reversed the process of
adaptation, and with it produced the
N1K2-J 'George' landplane fighter,
certainly one of the best Japanese air-
craft to see combat during the war.

Specification
Kawanishi NIKI
Type: single-seat interceptor fighter
floatplane
Powerplantone 1089-kW( 1,460-hp)
Mitsubishi MK4C Kasei 13 radial piston
engine
Performance: maximum speed
489 km/h (304 mph) at 5700 m
(18,700 ft); climb to 5000 m (16,405 ft) in

5 minutes 30 seconds; service ceiling
10600 m (34,775 ft); range 1050 km (652
miles)
Weights: empty 2752 kg (6,067 lb);
maximum take-off 3712 kg (8,184 lb)
Dimensions: span 12.00 m (39 ft 4.4 in);
length 10.59 m (34 ft 8,9 in); height
4.75 m (15 ft 7 in); wing area 23.5 m2

(252.96 sq ft)
Armament: two fixed forward-firing
20-mm cannon and two fixed forward-
firing 7.7-mm (0.303-in) machine-guns,
plus two 30-kg (66-lb) bombs under
the wings

Designed as a fighter to support
offensive operations far from land-
based air cover, the Kyofu was a fine
machine overtaken by events in the
Pacific which saw its planned role
made superfluous.

_•_



JAPAN

Mitsubishi F IM
Roughly equivalent to the American
Curtiss SOC Seagull observation float
biplane, the smaller Mitsubishi F1M
was of more compact and neater de-
sign, its development starting about
two years later in 1934, First flown in
June 1936; the FIMI embodied all the
efforts of its designers to achieve an
exceptionally clean aerodynamic
shape, including low-drag float mount-
ings, single interplane struts and all-
metal construction, only the control
surfaces being fabric-covered. The
early aircraft displayed poor water
handling and a lack of in-flight direc-
tional stability, however, but after fairly
extensive alterations the production
F1M2 emerged as a thoroughly
efficient aircraft, acceptable in all re-
spects.

Initial production by Mitsubishi,
wh ich got under way in 1938,
amounted to 524 aircraft before it was
transferred to the 21st Naval Air Arsen-
al (Dai-Nijuichi Kaigun Kokusho) at
Sasebo, where a further 590 were built.
In due course the F1M2 equipped all
but one of the K-Maru (6,900-ton) and
S-Maru (7,200/8,300-ton) classes of
converted merchant seaplane ten-
ders, as well as numerous battleships
and cruisers of the Imperial Japanese
Navy. Codenamed 'Pete' by the Allies,
FlM2s were present at the Battle of
Midway, two aircraft being launched
from the battleship Kirishima (but
being lost when the Japanese scuttled
the sorely-crippled ship at the end of
the Battle of the Solomons). The giant
superbattleships Musashi and Yamato
each carried several 'Petes' to spot for
their 460-mm (18.1-in) main gun arma-
ment at the time of the Marianas bat-

tles, but none was used in earnest; in-
stead the Musashi succumbed to
American bombs and torpedoes in the
Sibuyan Sea; the Yamato, bent on a
suicide mission to Okinawa, followed
her to the bottom on 7 April 1945.

Nevertheless 'Pete' seaplanes were
widely used throughout the Pacific
war, accompanying every seaborne
landing by Japanese forces, providing
gunnery spotting during preliminary
bombardment by supporting warships
and subsequently serving as covering
fighters (and even dive-bombers)
once the assault forces were ashore. It
was also flown on convoy escort duties
with the many supply convoys sailed
by the Japanese during the mid-war
period. In the last stages of the war, the

type was committed to the unequal
task of defending the Japanese home-
land from the devastating American
raids, serving alongside 'Rex1 and
'Rufe' seaplane fighters with the Otsu
Kokutai in 1945,

Specification
Mitsubishi F1M2
Type: two-seat observation floatplane
Powerplant: one 611 -kW (820-hp)
Mitsubishi Hikari 1 radial piston
engine
Performance: maximum speed
370 km/h (230 mph) at 3440 m
(11,285 ft); climb to 5000 m (16,405 ft) in
9 minutes 36 seconds; service ceiling
9440 m (30,970 ft); range 740 km (460
miles)

Unlike the reconnaissance types
carried by major Japanese surface
units, the MitsubishiF1M 'Pete'was
an observation aircraft, designed for
such tasks as gunfire direction, but
was rarely used for that purpose.

Weights: empty 1928 kg (4,251 lb);
maximum take-off 2550 kg (5,622 lb)
Dimensions: span 11.00 m (36 ft 1.1 in);
length 9.50 m (31 ft 2 in); height 4.00 m
(13 ft 1.5 in); wing area 29.54 m2

(317.97 sq ft)
Armament: two fixed forward-firing
7.7-mm (0,303-m) machine-guns and
one 7.7-mm (0.303-in) trainable
machine-gun in the rear cockpit, plus
two 60-kg ( 132-lb) bombs under the
wings

JAPAN

Nakajima A6M2-N
Japan was the only nation to produce
and deliver into service f loat -
equipped single-seat interceptor
fighter seaplanes (the British Spitfire
float adaptation did not progress
beyond the experimental stage).
When in 1940 the Japanese navy initi-
ated the design of a new interceptor
seaplane (the Kawamshi NIKI Kyofu,
or 'Rex'), the need was also expressed
for a stopgap aircraft and the Nakajima
company was instructed in February
1941 to develop a float-equipped ver-
sion of the excellent Mitsubishi A6M2
Zero naval interceptor. As evidence of
Japan's long-standing plans for territo-
rial expansion through the Pacific, it
had been recognized that in the inevit-
able 'island-hopping' war there would
be few ready-made air bases from
which to provide air cover during the
occupation of the smaller islands, and
that the construction of runways would
be impractical. Although equipped
with almost a dozen aircraft-carriers,
the Japanese would be unable to use
them in support of every single island
invasion.

After removing the wheel landing
gear and fairing over the wheel wells
of a standard A6M2, Naka j ima
mounted a large float under the fusel-
age by means of a forward-raked cen-
tral pylon and a pair of V-struts below
the cockpit; two cantilever stabilizing
floats were also mounted under the
wings. The standard Zero gun arma-
ment was retained, and the first pro-
totype was flown on 7 December 1941,
the day on which the Japanese navy

attacked Pearl Harbor.
Entering production as the Naka-

jima A6M2-N and codenamed 'Rufe'
by the Allies, the new fighter still dis-
played a creditable performance,
being first issued to the Yokohama
Kokutai and deployed to Tulagi in the
Solomons where the Japanese had first
landed during the Battle of the Coral
Sea. However, almost all the 'Rufes'
were destroyed in a strike on the sea-
plane base by 15 Grumman F4Fs from
USS Wasp on 7 August 1942, Better
success attended the 'Rufes' which
fought in the later Aleutian campaign,
but losses soared as soon as American
fighter strength could be built up. Dur-
ing the final year of the war, when
American heavy bombers and naval
aircraft opened their great attacks on
the Japanese homeland, 'Rufes' of the
Otsu Kokutai, based on Lake Biwa,
were thrown into the battle as inter-
ceptors in defence of Central Honshu
but suffered very heavy losses. Total
production of 'Rufe1 amounted to 327
before being halted in September
1943.

Specification
Nakajima A6M2-N
Type: single-seat interceptor fighter
floatplane
Powerplant: one 708-kW (950-hp)
Nakajima NK 1C Sakae 12 radial piston
engine
Performance: maximum speed
435 km/h (270 mph) at 5000 m
(16,405 ft); climb to 3000 m (9,845 ft) in 3
minute 54 seconds; service ceiling

10000 m (32,810 ft); range 1781 km
(1,107 miles)
Weights: empty 1912 kg (4,215 lb);
maximum take-off 2880 kg (6,349 lb)
Dimensions: span 12.00 m (39 ft 4.6 in);
length 10.10 m (33 ft 1.6 in); height
4.30 m(14 ft 1.3 in); wing area 22.44 m2

(241.54sqft)
Armament: two fixed forward-firing
20-mm cannon and two fixed forward-

firing 7.7-mm (0.303-m) machine-guns,
plus provision for two 60-kg ( 132-lb)
bombs under the wings

Until the purpose-designed NIK
could be produced, the Japanese
navy acquired a stopgap floatplane
fighter in theNakajima adaptation of
Mitsubishi's famed A6M 'Zero'.
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Curtiss SOC Seagull
At the climax of its Service life the Cur-
tiss SOC Seagull scout-observation
seaplane in 1940 was serving aboard
every battleship, cruiser and carrier in
the US Navy, as well as a destroyer, a
seaplane carrier and two gunboats,
with a US Marine Corps squadron and
at a US Coast Guard station. It had en-
tered production in 1935 having
beaten the Douglas XO2D-1 and
Vought XO5U-1 in competition, and on
12 November that year the first oper-
ational SOC-1 was assigned to the light
cruiser USS Marblehead. Subsequent
versions were the SOC-2, SOC-3 and
SOC-4 (the SOC-2A and SOC-3A being
fitted with arrester gear) and the SON-
1 produced by the Naval Aircraft Fac-
tory.

Featuring interchangeable wheel
and float alighting gear (in the latter
configuration it was fitted with single
central float and outngged wing
floats), the SOC replaced Vought O2Us
and O3Us, and was used to spot for the
fleet's big guns, increasing the accura-
cy of the main gun armament of the US
Navy's battleships. Each such bat-
tleship embarked three or four SOCs,
the heavy cruisers four and the light
cruisers two. Flagships usually carried
an additional Seagull for use by the
force commander. Production con-
tracts, totalling 304 aircraft for the US
Navy (plus three for the US Coast
Guard), had been placed by the end of
1938; within two years 279 were in ser-
vice, including 83 aboard the bat-
tleship divisions of the Battle Fleet and

63 with the cruiser divisions of the
Scouting Force; there were also 30
SOCs with the Atlantic Squadron and
15 with Carrier Divisions One and Two
in the Pacific.

During the Japanese attack on Pearl
Harbor nine embarked SOCs and 13
ashore were listed as destroyed, and
although no SOC was directly involved
in the great Battle of Midway about 20
Seagulls undertook scouting sorties
before the Solomon campaign, flying
with Task Force 61, They were still
extremely active in 1943, particularly
in the Wake, Marshalls and Gilberts
campaigns. Although by 1943 most of
the 150-odd aircraft still surviving in
service were usually equipped with
wheel landing gear aboard American
escort carriers, some cruisers still con-
tinued to carry the floatplanes, and
these were present at the American
landings in North Africa in November
that year. The Curtiss SO-3C Seamew
monoplane had been introduced to re-
place the SOC in 1942, but this later
machine proved disappointing and,
although a greater number was pro-
duced, it was the old Seagull that re-
mained in US Navy service longer, sur-
viving up to the end of 1944.

Specification
Curtiss SOG-1 Seagull
Type: two-seat scout and observation
floatplane
Powerplant: one 447-kW (600-hp) Pratt
& Whitney R-1340-18 Wasp radial
piston engine

Performance: maximum speed
253 km/h (157 mph) at sea level; climb
to 1525 m (5,000 ft) in 5 minutes 54
seconds; service ceiling 4540 m
(14,900 ft); range 1535 km (954 miles)
Weights: empty 1591 kg (3,508 lb);
maximum take-off 2466 kg (5,437 lb)
Dimensions: span 10.97 m (36 ft 0 in);
length 9.65 m (31 ft 8 in); height 4,29 m
(14 ft 1 in); wing area 32.33 m2

(348 sq ft)
Armament: one fixed forward-firing

A Curtiss SOC Seagull stands ready
for launch on the catapult aboard the
battleship USS West Virginia, ln l 940
this scout-observation seaplane was
shipped aboard every battleship,
cruiser and carrier in the US Navy.

7.62-mm (0.3-in) machine-gun and one
7.62-mm (0.3-in) tramable machine-
gun in the rear cockpit, plus two 45-kg
( 100-lb) bombs under the wings

USA

Curtiss SC-1 Seahawk
The Curtiss SC-1 Seahawk monoplane
was unique among American scout
seaplanes of World war II in being a
relatively high performance single-
seater with an almost fighter-like
speed. It was almost the last of a long
line of aircraft in the scout-observation
category built by Curtiss to serve
aboard American battleships and
cruisers. Like its immediate predeces-
sor, it featured a single large central
float with stabilizing wing-tip floats,
these being replaceable by fixed
wheel landing gear for shore base op-
eration.

Subject of Curtiss design proposals,
the SC-1 Seahawk was accepted by US
Navy letter of intent on 30 October
1942 and prototypes were ordered on
31 March 1943. The first of two SC-1
aircraft made its first flight on 16 Febru-
ary 1944, by which time production
orders for 500 SC-1 s had been placed.
Production deliveries started in the
late summer that year, the aircraft
being completed with wheel landing
gear for delivery to shore depots; the
Edo float assemblies, being purchased
separately, were fitted to the aircraft
according to fleet requirements; the
first aircraft were shipped aboard
transports to Australia late in 1944 for
delivery to warships of the US 7th
Fleet. The first aircraft was embarked
in USS Guam on 22 October.

The Seahawk saw little operational
service other than constant air-sea res-
cue patrols, this despite the provision
of a somewhat cramped bunk in the
rear fuselage limiting such rescues to
single ditched airmen. In the relatively
straightforward recovery of Borneo,
however, which was regarded as
something of a sideshow at the end of

The Seahawk vvas a high-performance
single-seater ordered by the US Navy
in 1942, and entering service in 1944
aboard USS Guam, ln the event it saw
little comba t and was mainly used for
air-sea rescue patrols.

the war with Japan and which was
opposed by only small numbers of
Japanese aircraft, a few Seahawks with
the 7th Fleet were used for gunnery
control during the preliminary bom-
bardment before the seaborne land-
ings. Some aircraft were said to have
been used in the 'attack' category, the
Seahawk being capable of carrying a
pair of 45-kg (100-lb) bombs in a bay in
the central float; for anti-submarine
work the aircraft would mount an ASH
radar set in a pod under the starboard
wing and a 113-kg (250-lb) bomb
under the port wing.

Total production of the Seahawk,
before VJ-Day brought cancellation of
outstanding orders, was 566 aircraft;
nine examples of an improved two-
seat version, the SC-2, were delivered
to the US Navy in 1946,

Specification
Curtiss SC-1 Seahawk
Type: single-seat shipborne scout and
air-sea rescue floatplane
Powerplant: one 1007-kW(l,350-hp)
Wright R-1820-62 Cyclone radial
piston engine
Performance: maximum speed
504 km/h (313 mph) at 8715 m
(28,600 ft); climb to 3050 m (10,000 ft) in
4 minutes 6 seconds; service ceiling
11370 m (37,300 ft); range 1016 km (625
miles)
Weights: empty 2867 kg (6,320 lb);
maximum take-off 4082 kg (9,000 lb)

Dimensions: span 12.50 m (41 ft 0 in);
length 11,09 m (36 ft 4.5 in); height
5.49 m (18 ftO in); wing area 26,01 m2

(280 sq ft)

Armament: two fixed forward-firing
12.7-mm (0.5-in) machine-guns, plus
two 113- and two 45-kg (250- and 100-
lb) bombs

380



USA

Vought OS2U Kingfisher
Displaying many of the traditional fea-
tures of the American naval observa-
tion and scouting biplanes of the 1930s
(radial engine, deep spacious cockpit,
large 'glasshouse' over the rear cock-
pit and central main float), the Vought
OS2U monoplane was the first military
aircraft to employ spot welding in its
primary structure.

Ordered in prototype form in 1937,
the first XOS2U-1 made its maiden
flight on 20 July of the following year,
initial service deliveries being made
in August 1940. The first aircraft to
serve aboard an American battleship
was embarked in USS Colorado. Of the
54 OS2U-1 floatplanes completed in
that year the majority was distributed
between the Pearl Harbor Battle
Force, Alameda NAS Battle Force and
the Pensacela naval air station.

Progressively improved OS2U-2 and
OS2U-3 aircraft were delivered up to
1942, the latter being the most widely
used version with increased fuel
capacity and improved armour pro-
tection for the crew; a total of 1,306 was
produced (including 300 OS2N-1 air-
craft built by the Naval Aircraft Factory
at Philadelphia). Apart from ships of
the US Navy, the type equipped the
Inshore Patrol Squadrons (which be-
came exclusively equipped with the
type), and OS2U-3s also served at Pen-
sacola and Jacksonville naval air sta-
tions; their operational tasks included
scouting for the fleet, gunnery spotting,
anti-submarine patrol, ship-to-shore
communciations and rescue of ditched
airmen, of whom Captain Eddie Rick-
enbacker (forced down in the South
Pacific) was the most famous. The in-
terchangeable float/wheel landing
gear enabled them to operate from
shore bases when necessary. There
were even occasions when OS2U float-
planes were flown into action as dive-
bombers.

The OS2U-3 was selected by the
British Purchasing Mission in 1941, and
100 aircraft (FN650-FN749) entered
service with the Fleet Air Arm as the
Kingfisher Mk I. Some of these joined
No. 703 Squadron and, equipped with
floats, served aboard British armed
merchant cruisers for sea patrol during
operations to combat German block-
ade runners, Most aircraft were deli-
vered direct to the Middle East and
West Africa, where they found limited

Below: Over 1,300 Kingfishers were
manufactured and became the
exclusive equipment of the Inshore
Patrol Squadrons, as well as serving
with the fleet in various roles.

A Vought Kingfisher Mk 1 of No. 107'Squadron, Royal Australian Air Force, in 1942. Kingfishers also served with the
Fleet Air Arm aboard armed merchant cruisers. In the US Navy most Kingfishers were catapulted from the fan tails
of battleships and cruisers.

use for coastal patrol and air-sea res-
cue. Fourteen aircraft were also used
as trainers in Jamaica; 20 others in-
tended for British use were in fact deli-
vered to the US Navy.

Specification
Vought OS2U-3
Type: two-seat shipborne observation
and scout floatplane
Powerplant: one 336-kW (450-hp) Pratt
& Whitney R-985-AN-2 or -8 Wasp

Junior radial piston engine
Performance: maximum speed
264 km/h (164 mph) at 1675 m(5,500 ft);
climb to 1525 m (5,000 ft) in 12 minutes
6 seconds; service ceiling 3960 m
( 13,000 ft); range 1851 km ( 1,150 miles)
Weights: empty 1870 kg (4,123 lb);
maximum take-off 2722 kg (6,000 lb)
Dimensions: span 10.95 m (35 ft 11 in);
length 10.24 m (33 ft 7.25 in); height
4.60 m (15 ft 1 in); wing area 24.34 m2

(262 sq ft)

A Kingfisher catapults from USS
Texas in the Mediterranean, 1944.
Texas was the first US battleship to
launch aircraft after being fitted with
a flying-offplatform while serving
with theBritish CrandFleetin 1918.

Armament: one fixed forward-firing
7.62-mm (0.3-in) machine-gun and one
7.62-mm (0.3-in) machine-gun in the
rear cockpit, plus 295 kg (650 lb) of
bombs
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Grumman J2F Duck
The Grumman J2F was an attractive
float biplane embodying a wheel land-
ing gear that retracted into the sides on
the central float, an ingenious arrange-
ment successfully developed by
Grumman in 1930 and incorporated in
the JF-1 utility amphibian which
served aboard the carrier USS Lexing-
ton with VS-3 from 1934 onwards. A
development of this, which it closely
resembled, was the slightly larger J2F,
popularly known as the Duck, which
was first flown on 25 June 1935. Some 89
J2F-1 aircraft were supplied to the US
Navy. As well as accommodating a
crew of two under a long canopy the
aircraft could carry two additional
crew members or passengers side-
by-side within the large fairing that
joined the central float to the fuselage,
These aircraft also served aboard
American carriers immediately before
the war (being equipped with arrester
gear), and were followed by 30 J2F-2
aircraft, of which nine J2F-2A variants
with two 7.62-mm (0.3-in) machine-
guns and light bomb racks were pro-
duced for the US Marine Corps Squad-
ron VMS-3 serving at St Thomas in the
Virgin Islands,

Further minor changes resulted in
20 J2F-3 aircraft (with Wright R-1820-36
engines) and 32 J2F-4 aircraft (with -30
engines) being produced, but the in-
creasing risk of war prompted the US
Navy to order 144 J2F-5 machines from
Grumman at the end of 1940, powered
by -50 engines. These aircraft under-
took a multitude of 'utility1 tasks with the
US Navy, including communications
with off-shore vessels, target-towing,
air-sea rescue, ambulance and non-
operational reconnaissance work.
Several aircraft served with the US
Coast Guard, and one was evaluated
by the USAAF as the OA-12 in the
observation role.

ThisJ2F-3 Duck was thepersonal
transport of a Rear Admiral, the all-
over blue being reserved for flag
officers. The stars of his rank were
attached to the rear of the cockpit.

Increasing pressure on the Grum-
man plant at Bethpage, New York, for
production of Wildcat fighters caused
production of the Duck (as the J2F-5
was now officially known) to be trans-
ferred to Columbia Aircraft's Valley
Stream factory when a new order for
330 J2F-6 aircraft was placed im-
mediately after Pearl Harbor. These,
powered by 671-kW (900-hp) -54 en-
gines, brought the total Duck produc-
tion to 653, the last being completed in
1945. Most aircraft served at shore sta-
tions during the latter part of the war,
their arrester gear being removed or
omitted. They were also employed on
anti-submarine patrol work, equipped
to carry two 147-kg (325-lb) depth
bombs,

Specification
Grumman J2F-5 Duck
Type: three-seat utility amphibious
floatplane
Powerplant: one 634-kW (850-hp)
Wright R-1920-50 Cyclone radial
piston engine
Performance: maximum speed

303 km/h (188 mph) at 3960 m
(13,000 ft); climb to 3050 m (10,000 ft) in
10 minutes 12 seconds; service ceiling
7955 m (26,100 ft); range 1255 km (780
miles)
Weights: empty 1950 kg (4,300 lb);
maximum take-off 3044 kg (6,711 lb)
Dimensions: span 11.89 m (39 ft 0 in);
length 10.36 m (34 ft 0 in); height 3.76 m
( 12 ft 4 in) with wheels retracted; wing
area 38. Om2 (409 sq ft)
Armament: one 7.62-mm (0.3-in)

The main external distinguishing
feature of the GrummanJ2F
compared with the originalJF series
was the later aircraft's lack of a strut
linking the ailerons on the upper and
lower wings. The retractable landing
gear was a particularly neat feature.

trainable machine-gun in the rear
cockpit, and up to 295 kg (650 lb) of
bombs and/or depth charges under
the wings

USA

Northrop N-3PB Nomad
The company headed by John K.
Northrop had been successful in
securing US Army contracts for its A-17
attack bombers in the mid-1930s but at
the time of its merger with the Douglas
Aircraft Company business was begin-
ning to fall away. Among the few pro-
jects then being pursued was a twin-
float seaplane whose design owed
much to the earlier wheel-equipped
attack bombers. Believing that such an
aircraft would be required by the US
Navy, Northrop persisted with its de-
sign. This was shown to members of a
Norwegian Purchasing Commission
which visited the USA early in 1940,
seeking to obtain a patrol/attack sea-
plane for coastal work to discourage
the use of Norwegian waters by Ger-
man shipping. Twenty-four such
Northrop N-3PB aircraft were ordered
straight from the drawing board.

Before these aircraft could be deli-
vered Norway fell to the Germans in
April/June 1940. Production went
ahead, however, at the request of the
UK and, as a number of Norwegian
aircrew had succeeded in escaping
the German invasion, it was decided to
form a squadron manned by volun-
teers in Iceland to serve alongside the
RAF. Accordingly No. 330 Squadron
was formed at Reykjavik on 25 April
1941; a month later the Norwegian
freighter Fjordheim arrived from
Canada bringing 18 dismantled N-

3PBs. These were disembarked and
assembled in a seaplane hangar at
Reykjavik, the first aircraft being air
tested on 2 June. Employed for convoy
escort and anti-submarine patrols, and
named Nomad, the floatplanes were
flown from Reykjavik, Akureyn and
Bordheyn, and remained with the
squadron for well over a year being
joined later by Consolidated Catalina
flying-boats, Most of the early North
Cape convoys, which were sailed from
Iceland to the North Russian ports dur-
ing 1941-2, were provided with escort
patrols by Nomads for the first 240 km
(150 miles) of their voyages. In July
1942 two prowling Focke-Wulf Fw
200s long-range reconnaissance air-
craft were intercepted by the sea-
planes and chased away.

Despite their sterling service the
Nomads were not wholly suited to the
demands of service in the far north,
and the long range and better sea-
going qualities of the flying-boat
caused their withdrawal from service
in January 1943. (The N-3PB Nomad
should not be confused with the North-
rop 8-A5 Nomad which, surplus to
American needs as the A-17A, was
supplied under Lend-Lease, princi-
pally to South Africa.)

Specification
Northrop N-3PB Nomad
Type: three-seat patrol and bomber

floatplane
Powerplant: one 820-kW (1,100-hp)
Wright GR- 1820-G205A radial piston
engine
Performance: maximum speed
414 km/h (257 mph) at sea level; climb
to 4570 m ( 15,000 ft) in 14 minutes 24
seconds; service ceiling 7315 m
(24,000 ft); range 1609 km (1,000 miles)
Weights: empty 2808 kg (6,190 lb);
maximum take-off 4808 kg (10,600 lb)
Dimensions: span 14,91 m (48 ft 11 in);
length 10.97 m (36 ft 0 in); height 3,66 m
(12 ft 0 in); wing area 34.93 m (376 sq ft)

The first Hying tests of the Northrop
N-3PB patrol bomber took place at
LakeElsinor, California. The aircraft
were in Norwegian colours, but had
not been delivered when the
German invasion took place.

Armament: four fixed forward-firing
12.7-mm (0.5-in) machine-guns, one
7.62-mm (0.3-in) trainable machine-
gun in the dorsal position, and one
7.62-mm (0,3-in) trainable machine-
gun in the ventral position, plus four
227-kg (500-lb) bombs
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Anti-Shipping
Aircraft

Attacks against shipping around the war-zone coasts, and the incessant

vigil against submarines, kept many aircraft busy throughout the war. These

ranged from fighters to heavy bombers, all playing their part in denying the enemy

freedom of the seas.

Of all the nations drawn into
World War II during 1939

and 1940 none had a more press-
ing need for anti-shipping aircraft
than the UK for, as a sea-girt
power, her lifelines were critically
vulnerable to attack from surface
raider, submarine and aircraft
alike. Yet all responsibility for
defence against this threat was, as
it had been for centuries, vested
almost exclusively in the British
Royal Navy. Lip service had been
paid to the RAF with the provi-
sion of such aircraft as the Avrò
Anson, while the Lockheed
Hudson began arriving from
America in 1939 to provide
relatively long-range reconnais-
sance/attack muscle for Coastal
Command.

As in so many of the wartime
air forces, the emergence of the
maritime strike role after the out-
break of hostilities brought about
the demand for adaptation of
obsolescent aircraft (fighters,
bombers and even transports) to
meet the operational require-
ments. The parameters of the
requirements themselves were so
broad (the equation involving
long-range navigation accuracy
over featureless oceans, precision
of attack equipment and a wide
assortment of weapons which
included cannon, depth charges,
bombs, rockets and torpedoes)

The mighty Consolidated B-24 Liberator had a long-range
capability which made her an ideal choice for adaptation to
an ocean patrol and long-distance attack role, the latter in
which she excelled against Japanese cargo shipping.

that no single aircraft could be
considered ideal. Moreover,
beyond the scope of this section
were the other important anti-
shipping aircraft, the minelayers.

It may be said that premeditat-
ed anti-shipping operations, as dis-
tinct from long-range anti-subma-
rine attacks which were usually
the result of chance sightings
during tedious ocean patrols,
were confined largely to the 'nar-
row seas' around Europe, from
the North Cape of Norway to the
Mediterranean, although the US
and Japanese air forces also

engaged in anti-shipping opera-
tions in the Pacific, particularly
during the latter part of the war,
as did the RAF in the Bay of
Bengal.

Ignoring the relatively fruitless
efforts by Bristol Blenheims and
Avrò Ansons in the early months,
the RAF began to achieve worth-
while successes when such air-
craft as the Vickers Wellington,
Bristol Beaufort and Bristol
Beaufighter arrived at Coastal
Command, while in the Axis air
forces the Dornier Do 217 and
Junkers Ju 88 proved fairly effec-

tive, particularly in operations
against the Allied North Cape
convoys, in which the Heinkel
He 111 also participated. In the
Savoia-Marchetti S.M.789 the
Italians also possessed an excel-
lent torpedo bomber which
was flown to good effect against
British shipping in the
Mediterranean.

The Americans, however, were
caught largely unprepared for
anti-shipping tasks and so relied
heavily on adaptation of the
Boeing B-17 and Consolidated
B-24, the latter's very long range
suiting it admirably for ocean
patrol and long-distance attack.
Likewise the Japanese, despite
embarking on their far-flung
Pacific campaign, had assumed
that carrierborne attack bombers
would embrace the majority of
maritime strike operations. Such
was the nature of the organiza-
tion of the Imperial Japanese
Navy, however, that from the
first days of the Pacific war
considerable dependence was
placed on land-based anti-ship-
ping bombers, and it was the
Mitsubishi G3M that participated
in the successful attack on the
British capital ships HMS Prince
of Wales and HMS Repulse, one
of the war's most successful
air strikes against major warships
at sea.
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Anachronistic relic of pre-war RAF ex-
pansion, the Avrò Anson was originally
the result of a coastal reconnaissance
aircraft requirement, and was de-
veloped from a six-seat commercial
aircraft. It first flew on 24 March 1935
and, powered by Cheetah engines,
the Anson Mk I entered service with
No. 48 Squadron in March 1936, and
was the first RAF aircraft with a retract-
able landing gear, albeit manually
operated. The Anson subsequently
served with 12 squadrons of Coastal
Command up to the beginning of the
war, when the first Lockheed Hudsons
were just beginning to arrive from
America. Nevertheless Ansons were
retained on short-range coastal recon-
naissance duties in diminishing num-
bers until 1942, occasionally having
brushes with the enemy. By the begin-
ning of the war, however, the Anson
was already in use as an aircrew train-
er for navigators, wireless operators
and air gunners, and it was for this long
and priceless service that the 'faithful
Annie' is best remembered. Jacobs-
and Wright-powered Anson Mk III
and Anson Mk IV aircraft were ship-
ped to Canada to equip the growing
numbers of flying schools under the
Commonwealth Air Training Scheme.
Canadian manufacturers also produc-
ing the Anson Mks II, V and VI. Light
transport conversions from the Anson
Mk I resulted in the Anson Mks X, XI
and XII, some of which were em-
ployed as air ambulances; the Anson
Mk XI was powered by Cheetah XIX
engines driving Fairey-Reed metal
propellers, and the Anson Mk XII had
Cheetah XVs driving constant-speed
Rotol propellers. Production, which
continued after the war with the Anson

Avrò Anson CR.MkI of No. 220 Sqn, Coastal Command, in the overall silver pre-war paint scheme.

Mks 19,20,21 and 22, reached a total of
11,020 aircraft, including 2,822 built in
Canada.

Specification
Avrò Anson Mk I
Type: three-seat general-
reconnaissance aircraft
Powerplant: two 350-hp (261- kW)
Armstrong Siddeley Cheetah IX radial
piston engines

Performance: maximum speed
303 km/h (188 mph) at 2134 m (7,000 ft);
initial climb rate 219 m (720 ft) per
minute; service ceiling 5791 m
(19,000 ft); range 1271 km (790 miles)
Weights: empty 2438 kg (5,375 lb);
maximum take-off 3629 kg (8,000 lb)
Dimensions: span 17.22 m) (56 ft 6 in);
length 12.88 m (42 ft 3 in); height 3.99 m
(13 ft lin); wing area 43.01 m2

(463.0 sq ft)
Armament: one fixed forward-firing

Ever on the alert, an Anson of No. 48
Sqn keeps watch on a convoy out of
Liverpool. At the outbreak of war, the
Anson formed the bulk of Coastal
Command's fleet. lVo. 48 Sqn was
based at Hooton Park to protect the
Western Approaches.

7.7-mm (0.303-in) machine-gun in nose
and one 7.7-mm machine-gun in dorsal
turret, plus provision to carry up to
163 kg (360 lb) of bombs

Bristol Beaufighter
To a large extent responsible for the
defence against the German Blitz of
1940-1 as the RAF's first purpose-built
night-fighter, the Bristol Beaufighter
remained in service as such almost to
the end of the war. Such was its per-
formance, however, that in 1941 it also
came to be developed, first as an in-
truder and, as a natural follow-on, a
specialist anti-shipping strike aircraft.
It was moreover no stranger to RAF
Coastal Command, the Beaufighter Mk
1C having been specially prepared as
a long-range maritime fighter with
additional navigation and radio equip-
ment. The Beaufighter Mk VIC with
1,650-hp (1230,4-kW) Hercules VI or
XVI radiais featured for the first time an
additional dorsal machine-gun to pro-
vide token defence against enemy
fighters which Coastal Command
squadrons frequently encountered
over the Bay of Biscay.

As early as March 1941 a Beaufight-
er Mk I underwent trials with a torpe-
do, and in September the following
year another aircraft was fitted with
76.2-mm (3-in) rocket projectiles. Two
months later the first Beaufighter Strike
Wing was formed at North Coates, Lin-
colnshire, comprising No. 143 Squad-
ron (Beaufighter fighters), No. 236

Towards the end of the war, the
unguided rocket became the major
anti-shipping weapon, especially
against the small targets often
encountered in the Channel. These
were usually ripple-fired.

Bristol Beaufighter TF.MkX of No. 455 Sqn armed with eight underwing, unguided rockets.

384

UK

Avrò Anson

U k



Beau fighters were particularly
accurate against snipping, proving
tobe a steady plat form during the
diving a ttack. As well as serving in
home waters, theBeaufighter had
great success againstjapanese
shipping.

Squadron (Beaufighter bombers with a
pair of 113- or 227-kg/250- or 500-lb
bombs) and No, 254 Squadron ('Tor-
beau' torpedo-carrying Beaunghters).
By the spring of 1943 the wing was in
frequent action against German supply
ships sailing between enemy-held
ports in the North Sea. In May that year
rocket-firing Beaufighter Mk VICs en-
tered service, their principal task

being to attack escorting Flak ships
while the torpedo aircraft and bom-
bers went for the enemy merchant-
men.

As the Beaufighter was gradually re-
placed in service as a night-fighter its
importance as a maritime strike air-
craft grew. The Beaufighter TF.Mk X
was introduced with ASV (air-to-
surface vessel) radar and carried uni-
versal racks which enabled combina-
tions of bombs, rockets and torpedo to
be carried. Strike Beaufighters served
with a total of 11 home-based Coastal
Command squadrons, and seven in the
Middle East. The aircraft reached the
Far East in January 1943 and soon after-
wards began to re-equip five strike

squadrons (Nos 22, 27, 177, 211 and
217), proving deadly when flown
against Japanese shipping being
sailed along the Burma coast.

Specification
Bristol Beaufighter TF.Mk X
Type: two-seat torpedo-strike fighter
Powerplant: two l,770-hp(1319,9-kW)
Bristol Hercules XVII 14-cylinder air-
cooled radial piston engines
Performance: maximum speed
488 km/h (303 mph) at 396 m (1,300 ft);
climb to 1524 m (5,000 ft) in 3.5 minutes;
service ceiling 4572 m ( 15,000 ft);
normal range 2366 km ( 1,470 miles)
Weights: empty 7076 kg (15,600 lb);
maximum take-off 11431 kg (25,200 lb)

Beaufighter attack! Trailing vortices
from its wingtips, this 'Beau'is
pulling out from its strike against a
German ship. Further aircraft
behind it succeed in turning the
water white.

Dimensions: span 17.63 m (57 ft 10 in);
length 12.70 m (41 ft 8 in); height 4,82 m
(15 ft 10 in); wing area 46.73 m2

(503 sq ft)
Armament: four 20-mm Hispano
cannon in nose and one 7.7-m (0.303-
in) machine-gun in dorsal position,
plus either eight 76.2 mm (3-in) rocket
projectiles and two 227-kg (500 lb)
bombs or a single 748-kg ( 1,650-lb) or
965-kg (2,127-lb) torpedo

UK

Bristol Beaufort
Until superseded by the torpedo-
carrying Beaufighter, the Bristol
Beaufort was the RAF's standard torpe-
do-bomber from 1940 to 1943, replac-
ing the aged Vickers Vildebeest bi-
plane. First flown on 15 October 1938,
the Beaufort Mk I, of which early ver-
sions were powered by 1,010-hp
(753.2-kW) Bristol Taurus II radiais (la-
ter replaced by Taurus Vis), joined No.
22 Squadron in December 1939 and
carried out their first minelaying sortie
on 15-16 August 1940. Beauforts also
dropped the RAF's first 907-kg (2,000-
Ib) bomb on 7 May. Total production of
the Beaufort Mk I was 965, and this
version was followed by the Beaufort
Mk II with American Pratt & Whitney
Twin Wasp radiais, production con-
tinuing until 1943, by which time 415
had been produced, The final Beaufort
Mk Us were completed as trainers
with the two-gun dorsal turret deleted.
Beauforts equipped six Coastal Com-
mand squadrons in the United King-
dom and four in the Middle East, their
most famous operations being carried
out against the German warships

Scharnhorst and Gneisenau on 6 April
1941 in Brest harbour (which earned a
posthumous VC for Flying Officer K.
Campbell of No. 22 Squadron), and
during the warships' escape up the
Engl ish Channel early in 1942.
Beauforts were also very active while
based on Malta, attacking Axis ship-
ping being sailed to North Africa. The
Beaufort Mks V-IX were built in Au-
stralia for the RAAF in the Far East,
production totalling 700,

Specification
Bristol Beaufort Mk I
Type: four-seat torpedo-bomber

Bristol Beaufort Mkl of No. 22 Sqn, Coastal Command. No. 22 Sqn was the first
in service with this torpedo-bomber. Despite early problems, it went on to
provide useful service.

Powerplant: two 1,130-hp (842,6-kW)
Bristol Taurus VI radial piston engines
Performance: maximum speed
426 km/h (265 mph) at 1829 m (6,000 ft);
service ceiling 5029 m (16,500 ft);
range 2575 km ( 1,600 miles)
Weights: empty 5942 kg (13,100 lb);
maximum take-off 9629 kg (21,228 lb)
Dimensions: span 17.62 m (57 ft 10 in);
length 13.49 m (44 ft 3 in); height 4.34 m
(14 ft 3 in); wing area 46.73 n/
(503.0 sq ft)
Armament: two 7.7-mm (0.303-in)
machine-guns in nose and dorsal turret

(some aircraft had a rear-firing
machine-gun under the nose and two
in beam-firing positions), plus a
bombload up to 907 kg (2,000 lb) or
one 728-kg ( 1,605-lb) 457-mm ( 18-in)
torpedo

lVo. 217 Sqn Hew its Beau forts from
Malta, and these were responsible
for many of the problems faced by
Axis shipping in the Mediterranean.
Only one torpedo could be carried,
but the aircraft possessed bombing
and minelaying capability.

385



UK

de Havilland Mosquito
In much the same manner that the
Beaufighter came to be introduced
into RAF Coastal Command as an anti-
shipping strike fighter, so the classic
de Havilland Mosquito achieved con-
siderable success in this role, being
used principally with rocket projec-
tiles and bombs. A torpedo-carrying
version was under development at the
end of the war.

It was not until the Mosquito had
been successfully developed as a
fighter-bomber (effectively combining
its night-fighter cannon armament with
its ability to carry bombs internally)
that the Mosquito FB.Mk VI was
selected for service with Coastal Com-
mand, trials being undertaken at Bos-
combe Down with an aircraft fitted
with eight 76.2-mm (3-in) rocket pro-
jectiles under the wings, In addition to
a nose armament of four 20-mm and
four 7.7-mm (0.303-in) guns, the Mos-
quito FB.Mk VI could also carry a pair
of short-finned 227-kg (500-lb) bombs
in the rear of the bomb bay; alterna-

tively, later aircraft were strengthened
to carry a further pair of 227-kg (500-lb)
weapons under the wings in place of
the rockets.

Following the success of the
Beaufighter anti-shipping strike wings
in 1943, a Mosquito Strike Wing was
formed at Banff in Scotland before the
end of that year, No. 333 (Norwegian)
Squadron being the first to receive
Mosquito FB.Mk Vis in November, No.
248 Squadron followed in the next
month, and No. 235 in June 1944. Em-
ployed almost exclusively against
enemy shipping off the Norwegian
coast, the Norwegian pilots of No, 333
Squadron usually flew as pathfinders
for the wing, leading Mosquito forma-
tions along the winding fjords in search
of German vessels.

Of greater interest than true oper-
ational value was the Mosquito FB.Mk
XVIII anti-shipping strike aircraft,
armed with a single 57-mm Molins gun
in the nose, A converted Mosquito
FB.Mk VI thus armed made its first

flight on 25 August 1943, after which 27
production aircraft were built and en-
tered service with No, 248 Squadron at
Banff m January 1944. Detachments
were sent south for patrols over the
English Channel and on 25 March a
Mosquito FB.Mk XVIII pilot attacked
and claimed to have sunk an enemy
submarine off the French coast.
Weighing over 907kg (2,000 lb), the
Molins gun was not considered a suc-
cess as its recoil constantly caused loc-
al structural damage in the Mosquito's
nose. No. 248 Squadron retained its
aircraft until February 1945, after
which the survivors were handed over
to No, 254 Squadron at North Coates for
the remainder of the war.

Specification
de Havilland Mosquito FB.Mk VI
Type: two-seat anti-shipping strike
fighter
Powerplant: two l,230-hp(917.2-kW)
Rolls-Royce Merlin XXI 12-cylinder
liquid-cooled inline piston engines

Performance: maximum speed
612 km/h (380 mph) at 3962 m
(13,000 ft); climb to 4572 m (15,000 ft) in
7.0 minutes; service ceiling 10972 m
(36,000 ft); normal range 2092 km
(1,300 miles)
Weights: empty 6486 kg ( 14,300 lb);
maximum take-off 10115 kg (22,300 lb)
Dimensions: span 16.51 m (54 ft 2 in);
length 12.34 m (40 ft 6 in); height 4.63 m
(15 ft 3 in); wing area 40.4 In/
(435 sq ft)
Armament: four 20-mm and four 7.7-
mm (0.303-in) guns in the nose, plus
either two 227-kg (500-lb) bombs and
eight 76,2-mm (3-inch) rocket
projectiles or up to four 227-kg (500-lb)
bombs

As effective as the Beaufighter, the de
Havilland Mosquito was also usedin
low-level rocket and strafing attacks
against shipping. No. 143 Sqn flew its
FB.Mk Vis from Banff in Scotland
against shipping off Norway.

UK

Vickers Wellington and Warwick
The famous Vickers Wellington bom-
ber enjoyed a long and valuable
career with RAF Coastal Command in
a number of roles, not least in the mari-
time general reconnaissance role, a
term that euphemistically embraced
anti-shipping duties. Apart from a
small number of Wellingtons equip-
ped for mine-exploding in 1940, Coas-
tal Command's first aircraft specifically
prepared for maritime work were
Wellington Mk VIII machines de-

veloped in 1941 for use with the Leigh
Light for illuminating surfaced U-boats,
particularly in the Bay of Biscay; the
first such aircraft were delivered to No.
221 Squadron in the Mediterranean in
January 1942, however. ASV radar
came to be fitted in some Mk VIIIs
(which were in effect conversions of
the Wellington Mk 1C bomber), but the
Wellington GR.Mk XI employed the
improved airframe of the Wellington
Mk X and was capable of carrying a

wide range of ant i -submar ine
weapons including two 190,5-kg (420-
Ib) depth charges or a single 457-mm
(18-in) torpedo. The Wellington
GR.Mk XII was also equipped with a
Leigh Light, which retracted into an
aperture in the midships fuselage
structure. The Wellington GR.Mk XIII,
intended for daylight use only, omitted
the Leigh light but carried two 457-mm
(18-in) torpedoes in addition to ASV
Mk III radar, while the Wellington

GR.Mk XIV could carry depth charges
or bombs, and featured Leigh Light
and ASV Mk III for night operations.
Anti-shipping Wellingtons remained
in service for the remainder of the war,
serving on a total of 21 squadrons at
home, in the Mediterranean and Mid-
dle and Far East.

A bomber development was the
Vickers Warwick which, overtaken by
technological progress, never sur-
vived to serve as such; instead it, like
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The Vickers Wellington GR.MkXIV
was the final version of this able
aircraft used by Coastal Command.
This example is a MkXIVissued to
No. 304 (Polish) Squadron in 1944.

the Wellington, came to be developed
for mar i t ime duties. However,
although it gave considerable service
with Coastal Command in the air-sea
rescue role from 1943 onwards, leng-
thy delays in development (and shor-
tage of Centaurus engines) prevented
the Warwick GR.Mk V, with Leigh
Light and ASV, from entering service
with No. 179 Squadron until November
1944; this squadron flew ant i -
submarine patrols over the Bay of Bis-
cay and the Western Approaches dur-
ing the last three months of the war.

Specification
Vickers Wellington GR.Mk XIII
Type: srx/seven-seat anti-shipping/
submarine aircraft
Powerplant:two l,735-hp(1293.8-kW)
Bristol Hercules XVII air-cooled radial
piston engines
Performance: maximum speed
406 km/h (252 mph) at 1219 m (4,000 ft);
climb to 1219 m (4,000 ft) in 6,9 minutes;
service ceiling 4877 m (16,000 ft);
normal range 2816 kg ( 1,750 miles)
Weights: empty 9974 kg (21,988 lb);
maximum take-off 14107 kg (31,100 lb)
Dimensions: span 26.26 m (86 ft 2 in);
length 19.68 m (64 ft 7 in); height 5.38 m
( 17 ft 8 in); wing area 78.04 rrr
(840 sq ft)
Armament: two 7.7-mm (0.303-in)
machine-guns in nose turret and four in
tail turret, and some aircraft mounted
two machine-guns in fuselage beam
positions, plus an offensive load of
either bombs and depth charges up to
2041 kg (4,500 lb) or two 457-mm (18-
in) torpedoes

Transmitting and receiving aerials
for the ASV Mk II radar adorn this
Wellington on routine patrol over the
Mediterranean. This radar enabled
the aircraft to detect small objects
projecting above the surface, such as
submarine conning towers.

The Warwick GRMkV did not enter service until late 1944. It carried ASV radar and a Leigh light and was used over
the Bay of Biscay on anti-submarine patrols. This aircraft served with No. 179Sqn.

USA

Boeing B-17 Fortress
America's enforced entry into World
War II undoubtedly caught her air
forces unprepared for maritime opera-
tions, and the sudden appearance of
long-range U-boats off her eastern
seaboard and in the Caribbean
caused some 122 aged Douglas B-18Bs
to be deployed on anti-submarine pat-
rols along the coasts of the USA. Mean-
while, however, the Boeing B-17D For-
tress, which had supplanted the B-18 in
service with the USAAC's heavy bom-
bardment groups in 1941, had already
pioneered anti-shipping operations by
this aircraft with an attack against
Japanese vessels on 10 December
1941. This was the first occasion on
which American aircrews flew an
offensive mission. No specialist B-17
version was produced for the anti-
shipping role with the American air
forces, the machines that were later
employed in maritime operations
being standard B-17E and B-17F air-
craft.

Fortresses were supplied to the
RAF in fairly large numbers, however,

and after a period of inauspicious ser-
vice as bombers the survivors of a
batch of 20 B-17C (Fortress Mk I) air-
craft were pressed into service with
Nos 206 and 220 Squadrons of Coastal
Command for maritime reconnaiss-
ance dut ies over the Western
Approaches. Starting in mid-1942 ab-
out 150 of the improved B-17E were
delivered to Coastal Command as the
Fortress Mk II and Fortress Mk IIA,
serving with Nos 59, 86, 206 and 220
Squadrons, operating from Benbecula,
Chivenor, Thorney Island, the Azores
and Iceland,

Although possessing shorter range
than the B-24 Liberator, the Fortress

contributed considerably to the patrol
efforts demanded by the frequent sail-
ing of wartime convoys, particularly at
the height of the great U-boat cam-
paign in the Atlantic. RAF Fortresses
were employed on anti-shipping
strike missions, their weapons being
almost entirely confined to depth
charges.

Specification
Boeing Fortress Mk II
Type: eight-seat maritime
reconnaissance aircraft
Powerplant: four 894.8-kW (1,200-hp)
Wright Cyclone GR-1820-65 air-
cooled radial piston engines
Performance: maximum speed
480 km/h (298 mph) at 6096 m
(20,000 ft); climb to 1524 m (5,000 ft) in

7.5 minutes; service ceiling 10363 m
(34,000 ft); normal range 1835 km
(1,140 miles)
Weights: empty 12542 kg (27,650 lb);
maximum take-off 24041 kg (53,000 lb)
Dimensions: span 31.62 m (103 ft 9 in);
length 22.50 m (73 ft 10 in); height
5.84 m (19 ft 2 in); wing area 131.92 m2

(l,420sqft)
Armament: total of 10 12.7-mm(0,5-m)
machine-guns in nose, dorsal, ventral,
tail and beam positions, plus a normal
bombload of up to 2722 kg (6,000 lb) of
bombs and/or depth charges

Boeing Fortress Mk HA (B-17E) of No. 220 Sqn flying from the Azores on
long-range anti-submarine patrols over the Atlantic.
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Consolidated B-24 Liberator
With its long-range performance the
Consolidated B-24 Liberator, when in-
troduced into service in the maritime
reconnaissance role, did more than
any other aircraft to turn the tide in the
Allies' favour in the long Battle of the
Atlantic, effectively 'closing the gap'
between the patrol areas of east- and
west-based aircraft and thereby de-
nying German U-boats (and surface
vessels) a vast tract of ocean in which
they had been wholly safe from air
attack.

First to use the B-24 in the maritime
role, was the RAF whose first Liberator
Mk I aircraft reached the UK during
March 1941 and joined No. 120 Squad-
ron at Nutts Corner, Northern Ireland,
in June of that year. These were joined
by the Liberator Mk II (equivalent to
the B-24C) in December 1941, and la-
ter by the Liberator Mk III (B-24D),
these three versions equipping a total
of 16 RAF squadrons. Subsequent de-
liveries to Coastal Command included
the Liberator Mk IV (B-24E), Liberator
GR.Mk V (B-24G), Liberator GR.Mk VI
(B-24G and B-24H) and Liberator
GR.Mk VIII. With well over 1,000
Liberators flying with RAF maritime
reconnaissance squadron in almost ev-
ery war theatre, it was to be expected
that their achievements should be un-
surpassed in the war's ocean struggle
For example, in November 1942 the"
Liberators of No. 224 Squadron in the
Bay of Biscay sank two U-boats which
were manoeuvring to attack the troop
convoys sailing for the 'Torch' land-
ings, attacks that would otherwise
have caused enormous casualties
among the troops. In March 1945
Liberators of five RAF squadrons sank
seven U-boats in six days. Like other
RAF maritime patrol aircraft Liber-
ators were widely equipped with the
Leigh Light, and other aircraft were
armed with rocket projectiles and bat-
teries of cannon for use against sub-
marines.

In US Navy service the Liberator
served as the PB4Y-1, 977 such aircraft
being delivered. A developed ver-
sion, the PB4Y-2 Privateer, entered
service with at least one squadron, VP-
24, some PB4Y-2Bs being armed with

Consolidated Liberator Mk I of No. 120 Sqn Hying from Nutt's Corner in 194 I . I t carries a
four-cannon pack under the fuselage for strafing.

Liberator CRMkVofNo. 224 Sqn in November 1942. This was the RAF version of the B-24C,
and introduced greater range and armament over its predecessor.

an ASM-N-2 Bat anti-shipping glide
bomb under each wing. Total Pri-
vateer production amounted to 736 air-
craft.

Specification
Consolidated PBY-1 Liberator
Type: 10-seat maritime patrol bomber
Powerplant: four 1,200-hp (894.8-kW)
Pratt & Whitney R-1830-43 or -65 air-
cooled radial piston engines
Performance: maximum speed
449 km/h (279 mph) at 8077 m
(26,500 ft); climb to 1219 m (4,000 ft) in

PB4Y-1 Liberator ofVPB-110, US Navy based in Devon, during the winter of
1944. Such US units provided a much-needed back-up to the Coastal
Command squadrons.

7.8 minutes; service ceiling 9693 m
(31,800 ft); normal patrol range
4764 km (2,960 miles)
Weights: empty 16761 kg (36,950 lb);
maximum take-off 27216 kg (60,000 lb)
Dimensions:span33.53 m(110 ftO in);
length 20.50 m (67 ft 3 in); height 5,46 m
( 17 ft 11 in); wing area 97.36 m2

(1,048 sq ft)
Armament: eight 12,7-mm (0.5-in)
machine-guns in nose, dorsal and tail

turrets and waist hatches amidships,
plus up to 5806 kg (12,800 lb) of bombs,
mines or depth charges

Arriving in service late in the war, the
Consolida ted PB4 Y-2 Priva teer was
developed from the Liberator, the
main difference being the single fin.
These mainly saw action in theFar
East and continued in use for many
years after the war's end.
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Dornier Do 217
After the departure eastwards of the
bulk of Germany's light bombing force
from western Europe in May 1941, the
principal bomber unit remaining in the
Netherlands was Kampfgeschwader 2
This unit by itself was inadequate to
sustain a prolonged bombing cam-
paign against the UK, but was never-
theless re-equipped with a new ver-
sion of the Do 17, the Dornier Do 217. At
about the same time the specialist anti-
shipping unit in the West, KG 40, re-
ceived its first Do 217s, II/KG 2 receiv-
ing Do 217E-1 aircraft in August 1941.
Although these aircraft were fun-
damentally standard bombers, con-
cessions were soon forthcoming to suit
the aircraft to the anti-shipping role
with the issue of Rüstsätze (conversion
kits); among these were the R-10 and
R-15 kits to enable the Do 217E to
mount anti-shipping weapons, later to
include the Henschel Hs 293A guided
missiles; the Do 217E-5 was designed
from the outset to accommodate these
weapons. Other anti-shipping variants
were the Do 217K-2 equipped to deliv-
er two Fritz X rocket-propelled mis-
siles, and the Do 217K-3 capable of
carrying either Hs 293As or Fritz Xs,
Sub-variants of the Do 217M were also
produced for the anti-shipping role.

In mid-1943 II and HI/KG 100 were
withdrawn from the Eastern Front and
re-equipped with Do 217E-5s and Do
217K-2s respectively, the former unit
moving to Cognac with Hs 293As and
the latter to Marseilles with the Fritz X.
The first success in action was gained
on 27 August when Hs 293As sank the
Canadian destroyer HMCS Athabas-
kan and the corvette HMS £gret in the
Bay of Biscay. In the Mediterranean
HI/KG 100 sank the Italian battleship
Roma and damaged the ltalia with Fritz
Xs on 9 September; shortly afterwards
Major Bernhard Jope (the pilot who, in
a Fw 200, had fatally damaged the
Empress of Britain back in October
1940) discharged a Fritz X against HMS
Warspite, putting the battleship out of

Dornier Do 217E-2 of9.Staffel, Kampfgeschwader 40 based at Bordeaux-Mérignac in 1942.
The badge on the nose shows a winged bomb over Britain.

Dornier Do 217E-5 of KG 40. This aircraft is carrying two of the Henschel Hs 293A stand-off guided anti-ship missiles,
which were used with some degree of success in the Mediterranean.

action. In terms of Allied shipping sunk
or severely crippled, the Do 217 was
unquestionably the most effective of all
German anti-shipping aircraft when
armed with these guided weapons.

Specification
Dornier Do 217E-5
Type: four-seat anti-shipping bomber
Powerplant: two 1,580-hp (1178.2-kW)
BMW 801C 14-cylinder air-cooled
radial piston engines
Performance: maximum speed
515 km/h (320 mph) at 5200 m
(17,060 ft); climb to 925 m (3,035 ft) in
4.45 minutes; service ceiling 9000 m
(29,528 ft); normal range 2300 km
(1,429 miles)
Weights: empty 8855 kg (19,522 lb);
maximum take-off 16465 kg (36,299 lb)

Another KG 40 Do 217 is loaded with
bombs. The camouflage is typical of
German maritime paint schemes,
with disruptive wave patterns
applied over the standard paint.

Dimensions: span 19.00 m (62 ft 4 in);
length 18.20 m (59 ft 8,5 in); height
5.02 m (16 ft 6 in); wing area 57.00 m2

(613.54 sq ft)
Armament: one fixed 15-mm (0.59-in)
gun in the nose, one 13-mm (0.51 -in)
gun in a dorsal turret, one 13-mm (0.51-
in) gun in ventral position, and three

trainable 7.92-mm (0,31 -in) guns in
nose and beam positions (the Do 217E-
5/R19 also carried four 7.92-mm/0.31-
in) guns in the extreme tail), plus an
offensive load of two 1045-kg (2.304-lb)
Hs 293A remotely-controlled
weapons, with 295-kg (650-lb)
warheads, carried under the wings

GERMANY

Heinkel He 111
Combat experience gained by the
Luftwaffe during the first 18 months of
the war suggested that in anti-shipping
attacks the bomb was a relatively
wasteful and inaccurate weapon, ex-
cept when delivered by fighter-
bombers and dive-bombers, a conclu-
sion amply borne out as the defensive
armament on British ships was pro-
gressively increased. Thus it was that
early in 1941 the Luftwaffe chose to
place greater emphasis on the torpedo
(notwithstanding considerable dif-
ficulties then being experienced in the
German navy with their arming pistols)
and, following trials and aircrew train-
ing at Grossenbrode in the Baltic and
Grosseto in Italy, the Heinkel He 111H-
6, carrying two 765-kg (1,687-lb) LT
F5b torpedoes under the wing roots,
was first delivered to I/KG 26 at Gros-
seto early in 1942. By June that year the
whole Geschwader had been re-
equipped and had moved to Banak
and Bardufoss in northern Norway for
operations against the Allied North
Cape convoys. Until the inclusion of
British escort carriers in these con-
voys, the German torpedo bombers
(which also numbered some He 115
floatplanes) achieved outstanding suc-
cess. Nevertheless, even when con-

fronted by fighters over the convoy
PQ.18, the He I l ls of KG 26, led by
Major Werner Klümper, sank eight
Allied ships.

Increasingly bad weather and
fighter opposition led to diminishing
success in the Arctic, and in Novem-
ber 1942 KG 26 was redeployed to the
Mediterranean. New torpedo variants
were introduced, including the He
111H-15 which featured FuG 200 anti-
shipping search radar and increased
gun armament. Rüstsätz conversion
kits were also introduced to modify
bomber variants to the torpedo role,
but the He 111H-12 variant, which
underwent trials with two underwing
Henschel Hs 293A anti-shipping
weapons in conjunction with FuG 203b
Kehl III guidance system, failed to
achieve operational status.

Specification
Heinkel He 111H-6
Type: six-seat torpedo bomber
Powerplant: two l,400-hp(1044-kW)
Junkers Jumo 211F-1 12-cylmder
liquid-cooled Vee piston engines
Performance: maximum speed
435 km/h (270 mph) at 6000 m
(19,685 ft); climb to 2000 m (6,562 ft) in
8.5 minutes; service ceiling 8500 m

(27,887 ft); normal range 1900 km
(1,181 miles)
Weights: empty 8690 kg (19,158 lb);
maximum take-off 14000 kg (30,864 lb)
Dimensions: span 22.60 m (74 ft
1.75 in); length 16.45 m (53 ft 11.5 in);
height 4.00 m (13 ft 1.75 in); wing area
86.50m2 (931.07 sq ft)
Armament: six 7.92-mm (0.31 -in)
machine-guns in nose, dorsal, beam
and ventral positions, one 20-mm
cannon in the extreme nose, and

(some aircraft) a remotely-fired 7,92-
mm (0.31 -in) gun in the extreme tail,
plus an offensive load of either two
1000-kg (2,205-lb) bombs or two 765-
kg ( 1,687-lb) LT F5b torpedoes carried
on external PVC racks

A pair ofLTFSb practice torpedoes
are loaded on to the underfuselage
racks of a Heinkel He 111H-6. The H-6
was also used for trials with guided
missiles and glide-bombs.
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Focke-Wulf Fw 200 Condor
Famous as a pre-war airliner with a
number of formidable long-distance
flights and records to its credit, the
four-engine Focke-Wulf Fw 200 Con-
dor was dsigned by Kurt Tank in 1936,
and underwent military adaptation into
a fairly potent anti-shipping aircraft
with the Luftwaffe. Ten pre-production
Fw-200C-0 maritime reconnaissance
aircraft were delivered to the Luftwaf-
fe in September 1939, some of them
serving with I/KG 40 in 1940. The five-
crew production Fw 200C-1 was po-
wered by four 830-hp (618.9-kW)
BMW 132H engines, was armed with a
20-mm gun in the nose and three 7.92-
mm (0.31-in) guns in other positions
and could carry four 250-kg (551-lb)
bombs. Apart from long-range mari-
time patrols over the Atlantic, the Fw
200C-1S also undertook extensive
mmelaymg in British waters during
1940, each carrying two 1000-kg
(2,205-lb) mines. Numerous sub-
variants of the C-series appeared, of
which the Fw 200C-3 with 1,000-hp
(745.7-kW) Bramo 323R-2 radiais was
the most important. Later in the war the
Fw 200C-6 and Fw 200C-8 were pro-
duced in an effort to enhance the Con-
dor's operational potential by adapta-
tion to carry two Henschel Hs 293 mis-
siles in conjunction with FuG 203b mis-
sile control radio.

Rugged operating conditions high-
lighted the Fw 200's numerous structu-
ral weaknesses and there were
numerous accidents in service, and for
a short time in the mid-war years Fw
20s were employed as military trans-

Based a t Bordea ux-Merignac in la te 1940, this Fw 200C of
1 ./KG 40 carries the badge associated with many pre-war
record-breaking High ts by civil Con dors.

The Fw 200C-6 featured FuC 200 Hohentwiel radar and the ability to carry the Hs 293A guided missile. Two missiles
could be carried under the outboard engine nacelles.

ports, 18 aircraft being flown by
Kampfgruppe zur besonderen Ver-
wendung 200 m support of the be-
leaguered German forces at Staling-
rad. Other Condors were used by Hit-
ler and Himmler as personal trans-
ports. Focke-Wulf Fw 200 production
for the Luftwaffe amounted to 252 air-
craft between 1940 and 1944.

Specification
Focke-Wulf Fw 200C-3/U4
Type: seven-seat long-range maritime
reconnaissance bomber

Powerplant: four 1,000-hp (745.7-kW)
BMW-Bramo 323R-2 radial piston
engines
Performance: maximum speed
360 km/h (224 mph) at 4700 m
(15,420 ft); service ceiling 6000 m
(19,685 ft); range 3560 km (2,211 miles)
Weights: empty 17000 kg (37,478 lb);
maximum take-off 22700 kg (50,044 lb)
Dimensions: span 32.84 m (107 ft
9.5 in); length 23.85 m (76 ft 11,5 in);
height 6.30 m (20 ft 8 in); wing area
118.00 ma(l,290.0 sq ft)
Armament: one 7,92-mm (0.31-in) gun

in forward dorsal turret, one 13-mm
(0,51 -in) gun in rear dorsal position,
two 13-mm (0.51 -in) guns in beam
positions, one 20-mm gun in forward
position of ventral gondola and one
7.92-mm (0.31 -in) gun in aft ventral
position, plus a maximum bomb load of
2100 kg (4,630 lb).

GERMANY

Junkers Ju 88 and Ju 188
Just as the Heinkel He 111 corres-
ponded roughly to the RAF's Vickers
Wellington in the maritime role, so the
Junkers Ju 88 was a contemporary of
and superficially equivalent to Coastal
Command's Br is to l Beauf ighter .
However, whereas the latter was con-
ceived from the outset as a fighter, the
Ju 88 was fundamentally a bomber
which came to serve as a night-fighter
and intruder.

Ju 88s flew anti-shipping missions
with specialist Kampfgeschwader,
notably KG 30, as early as the Norwe-
gian campaign of April 1940, although
the aircraft themselves were standard
Ju 88A bombers. And it was KG 30's Ju
88s that were flown with such devas-
tating success against British ship-
ping during the Greek campaign of
1941. In an attack by 7./KG 30 on the
approaches to Piraeus harbour Haupt-
mann Hajo Herrmann's bombs struck
the freighter Clan Frazer which was
loaded with explosives and blew up,
destroying 10 other ships. Soon after-
wards KG 30 was assembled in north-
ern Norway for attacks against the
North Cape (PQ) convoys being sailed
between Iceland and Soviet ports.

Although no version of the Ju 88 was
developed specifically for the anti-
shipping strike role, the extensively
redesigned Junkers Ju 188, which be-
gan making real progress before the
end of 1942, appeared in several ver-
sions as a torpedo bomber. The first,
the Ju 188E-2, could carry two 800-kg
(1,764-lb) torpedoes under the wings
and some aircraft also carried FuG 200
sea-search radar. This version and
another, the Ju 188A-3 with water
methanol boosted engines, served in

Junkers Ju 188D-2 ofl./FAGr 124 based atKirkenes
in Norway. Note the disruptive wave camouflage
for m aritim e opera tions.

small numbers with the anti-shipping
unit HI/KG 26 towards the end of 1944.

The Ju 188 was a popular aircraft
with its crew but, following the switch
of priorities by the Germans in favour
of fighters in the latter half of 1944, pro-
duction of the bomber and torpedo
bomber versions was halted, although
they remained in fast-diminishing ser-
vice until the end of the war.

Specification
Junkers Ju 188E-2
Type: four-seat torpedo bomber
Powerplant: two 1,700-hp (1267,7-kW)
BMW 80 ID air-cooled radial piston
engines
Performance: maximum speed
500 km/h (311 mph) at 6000 m
(19,685 ft); climb to 6000 m (19,685 ft) in
17.6 minutes; service ceiling 9300 m

The superlative Ju 88 was effective in
many roles, and anti-shipping was
no exception. This aircraft bears 10
ship kills from the Mediterranean,
denoted by the fuselage theatre
band.

(30,512 ft); normal range 1950 km
(1,212 miles)
Weights: empty 9860 kg (21,737 lb);
maximum take-off 14470 kg (31,898 lb)
Dimensions: span 22,00 m (72 ft 2 in);
length 14.90 m (48 ft 0.5 in); height
4,44 m (14 ft 6,8 in); wing area 56.00m2

(602.78 sq ft)
Armament: gun armament (commonly)
of two 13-mm (0,51 -in) machine-guns in
nose and dorsal positions, plus an
offensive load of up to 3000 kg
(6,614 lb) or two 800-kg (1,764-lb) LT lb
torpedoes carried under the wings.
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Junkers Ju 290
Developed directly from the Ju 90
commercial and military transport, the
four-engine Junkers Ju 290 was in--
tended to replace the Focke-Wulf Fw
200 Condor which by 1942 was proving-
slow and vulnerable when confronted
by RAF aircraft over the 'narrow seas'
around Europe. Developments of the
Ju 290 nevertheless embraced con-
siderable work to suit it for the trans-
port role, and it was not until early 1943
that the Ju 290A-1 underwent extensive
modification as a maritime reconnaiss-
ance aircraft, including the installation
of marine radio, FuG 200 Hohentwiel
sea search radar and a second dorsal
HDL 151 gun turret mounting an MG
151/20 cannon.

At the same time a long-range re-
connaissance group, Fernaufklärungs-
gruppe 5, was formed and during the
late summer of 1943 three of the new Ju
290A-2S were delivered to its 1. Staffel,
which became operational at Mont de
Marsan in France on 15 October ofthat
year. Five Ju 290A-3 aircraft with more
powerful BMW 80ID engines fol-
lowed, as did five Ju 290A-4 aircraft
with improved dorsal turrets. In
November a second Staffel was acti-

vated and, with a range of over
6100km (3,790 miles) the Ju 290s
ranged far out over the Atlantic, re-
laying convoy sightings to U-boats.
Eleven Ju 290A-5 aircraft with in-
creased armour protection and 20-mm
cannon in place of the earlier beam
machine-guns were delivered to
FAGr 5 early in 1944, as were about a
dozen of the Ju 290A-7 variant; the lat-
ter was a true anti-shipping strike air-
craft capable of carrying either three
Henschel Hs 293 or Fritz X weapons
under fuselage and wings. It also fea-
tured a new nose section combining a
nose gun position with 20-mm cannon
with the FuG 200 aerial array, Only
three Ju 290A-9 aircraft were com-
pleted with reduced armament and in-
creased fuel capacity which bestowed
a maximum range of 8000km (4,971
miles).

Fernaufklärungsgruppe (FACr) 5 was the only operator of the Junkers Ju 290
maritime versions and used these from Mont de Marsan in France. TheA-7
variant could carry up to three oftheHs 293A missiles.

As the Battle of the Atlantic swung
irrevocably in favour of the Allies with
the loss by the Germans of French
bases in August 1944, FAGr 5 was with-
drawn eastwards and began operating
as a transport unit, some of the Ju 290s
even being flown nonstop to Manchur-
ia carrying special supplies to the
Japanese and returning with raw
materials vital to Germany.

Specification
Junkers Ju290A-5
Type: nine-seat maritime
reconnaissance aircraft
Powerplant: four 1,700-hp (1267.7-kW)
BMW 80 ID air-cooled radial piston
engines
Performance: maximum speed

440 km/h (273 mph) at 6000 m
(19,685 ft); climb to 1000 m (3,281 ft) in
4,2 minutes; service ceiling 6000 m
(19,685 ft); maximum range 6150 km
(3,822 miles)
Weights: empty about 27700 kg
(61,067 lb); maximum take-off 45000 kg
(99,206 lb)
Dimensions: span 42.00 m (137 ft
9.5 in) ; length 28.64 m (93 ft 11.5 in);
height 6.83 m (22 ft 4.75 in); wing area
204.00m2 (2,195.9 sq ft)
Armament: six MG 151/20 20-mm
cannon in ventral gondola, two dorsal
turrets, a tail position and two beam
hatches, and one 13-mm(0.51-in)
machine-gun in the ventral gondola;
bombs were not normally carried

ITALY

Savoia-Marchetti S.M.79
Developed from an eight-seat com-
mercial airliner of 1934, the three-
engine Savoia-Marchetti S.M.79 Spar-
viero entered service as a convention-
al medium bomber with the Regia
Aeronautica in 1937, and served oper-v-
ationally with the Aviacion del Tercio
alongside the Nationalist forces during
the Spanish Civil War. Also in 1937 the
S.M.79 embarked on trials at Gorizia as
a torpedo bomber, being equipped to
launch a single 450-mm (17.7-in) naval
torpedo from an offset rack under the
fuselage. The following year trials with
paired torpedoes led to the adoption of
the S.M.79-II aircraft as standard torpe-
do bomber equipment. Following Ita-
ly's entry into the war in June 1940,
when Sparvieri (sparrowhawks)
equipped 14 stormi'based in Italy, Sici-
ly, Sardinia and Libya, the aircraft was
constantly in action in the anti-shipping
role, its first action being an attack by
19 S.M.79s of the 9° and 46° Stormi on
French shipping off the Riviera coast
on 13/14 June.

During the invasion of Crete S.M.79s
of the 92° Gruppo and the 28 la Squad-
riglia were active against Allied ship-
ping in the Aegean, after which most
aircraft were redeployed to Libya for
operations against British naval forces
and convoys in the Central Mediterra-
nean as well as the naval base at Malta.
Among the ships of the Royal Navy
sunk by S.M.79s in the Mediterranean
were the destroyers HMS Husky, HMS
Jaguar, HMS Legion, and HMS South-
wall, while the battleship HMS Malaya
and the carriers HMS Indomitable and
HMS Victorious were all struck by tor-
pedoes launched by the Italian torpe-
do bombers; the majority of these
ships were hit during the attacks on the
Operation 'Pedestal' convoy which
sailed with 14 merchant ships and

The S.M. 79 was a fine torpedo-
bomber which scored many hits
against Allied shipping in the
Mediterranean. It was fast for its size,
and this enabled it to become one of
the best Italian aircraft.

heavy escort for the relief of Malta.
Among the famous Italian pilots of the
Sparviero were men such as Capitani
Buscaglia, Cimicchi, di Bella and Mel-
ley, An improved version was the
S.M.79-III without the ventral gondola
but with a forward-firing 20-mm can-
non,

Despite the obvious value of the
S.M.79 to the Axis forces in the
Mediterranean, the aircraft (like so
many Italian aircraft) suffered from
poor servicing facilities, and it was un-
usual for even as much as half the avail-
able strength of Sparvieri to be fit for
operations at any given time. Never-
theless the S.M.79 was acknowledged

Operating in the Mediterranean in 1942, this Savoia-Marchetti S.M.79 served
with the 283a Squadriglia, 130° Gruppo Autonoma. One torpedo is carried
beneath the fuselage.

as being among the best torpedo air-
craft to serve in the Mediterranean
theatre during World War II.

Specification
Savoia-Marchetti S.M. 79-11
Type: five-seat torpedo bomber
Powerplant: three 1,000-hp (745.7-kW)
Piaggio P. XIRC 40 air-cooled radial
piston engines
Performance: maximum speed
435 km/h (270 mph) at 3650 m
(11,975 ft); service ceiling 7000 m
(22,966 ft); normal range 2000 km
(1,243 miles)

Weights: empty 7600 kg (16,755 lb);
maximum take-off 11300 kg (24,912 Ib^i
Dimensions: span 21.20 m (69 ft
6,66 in); length 16.20 m (53 ft 1.75 in);
height 4.10 m (13 ft 1.5 in); wing area
61,7m2 (664.14 sq ft)
Armament: three 12.7-mm(0.5-m)
Breda-SAFAT machine-guns in two
dorsal positions and one ventral
position, and one 7.7-mm (0,303-in)
Lewis gun on a sliding mount in the
rear fuselage to provide beam
defence plus two 450-mm (17.7-in)
torpedoes or 1250 kg (2,756 lb) of
bombs.
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JAPAN

Mitsubishi G3M 'Nell'
As far back as 1935, in response to
Japanese naval requirement for a land-
based twin-engine reconnaissance
aircraft, Mitsubishi flew the first Ka-15
prototype, an aircraft which possessed
a design potential that allowed de-
velopment as a long-range medium
bomber, Accordingly, following suc-
cessful flight trials, the aircraft entered
production in June 1936 as the Navy
Type 96 Attack Bomber Model 11 (Mit-
subishi G3M1). The initial version, of
which 34 were produced, was pow-
ered by 910-hp (678.6-kW) Kinsei 3
radiais and possessed a maximum
speed of 360 km/h (224 mph) at 1975 m
(6,480ft). As the improved Kinsei 41
and 42 engine became available in
1937 a new version, the G3M2, started
production and, with a total of 581 built
by mid-1941, was the principal variant.
With a top speed now increased to
374 km/h (232 mph), a bombload of up
to 800kg (1,764 lb) carried externally
and a defensive armament of three 7.7-
mm (0.303-in) machine-guns, the
G3M2 possessed a maximum range of
4380 km (2,722 miles). A yet further im-
proved version, of which production
was undertaken by Nakajima during
1941-3, was the G3M3 with 1,300-hp
(969.4-kW) Kinsei 51 radiais and a top
speed of 415 km/h (258 mph) at 6000 m
(19,685ft).

Mitsubishi G3M2s were first flown in
action by the Japanese navy's Kanoya
Kokutai in August 1937 in raids on
Hangchow and Kwangteh in China. By
1940 four kokutais in China were
equipped with a total of about 130
G3M2s, a number that grew to 204 by
the date of Pearl Harbor with the de-
ployment of forces against Wake Is-
land, the Philippines and the Marianas.
And it was a force of 60 G3M2s of the
Genzan and Mihoro Kokutais (with 26
Mitsubishi G4Mls of the Kanoya Koku-
tai) which, flying from bases in Indo-
China, found and sank the British
warships HMS Prince of Wales and
HMS Repulse as they steamed without
fighter protection off the Malayan coast
on 10 December 1941. The type was
known to the Allies as the 'Nell',

Mitsubishi C3M2 of the Genzan Kokutai flying from Saigon, Indo-China, in December 1941. This aircraft
participa ted in the sinking of HMS Prince of Wales and Repulse.

Specification
Mitsubishi G3M2 Model 22
Type: five/seven-seat medium/
torpedo bomber
Powerplant: two 1,075-hp (801.6-kW)
Mitsubishi Kinsei 45 14-cylinder air-
cooled radial piston engines
Performance: maximum speed
374 km/h (232 mph) at 4200 m
(13780 ft); climb to 3000 m (9,843 ft) in
8.34 minutes; service ceiling 9130 m
(29,954 ft); maximum range 4380 km
(2,722 miles)
Weights: empty 4965 kg (10,946 lb);
maximum take-off 8010 kg (17,659 lb)
Dimensions: span 25.00 m (82 ft
0.25 in); length 16.45 m (53 ft 11.66 in);
height 3.685 m (12 ft 1.1 in); wing area
75.0ma(807.32sqft)
Armament: three 7.7-mm (0.303-in)
Type 92 machine-guns in a retractable
dorsal turret and two lateral blisters,
and one 20-mm Type 99 cannon in a
second dorsal turret, plus one 800-kg
( 1,764-lb) torpedo or equivalent bomb
load carried externally

A formation of Mitsubishi C3Ms
cross the Japanese coast during a
training exercise. This aircraft was
widely used, especially in the early
days of the war, on all kinds of
maritime operations, including
torpedo dropping, bombing and
patrol. Its successor, the same
company's C4M, was employed
alongside the G3M on similar

JAPAN

Mitsubishi Ki-67 'Peggy'
Like the Ki-21 and G4M, the Mitsubishi
Ki-67 was classified by the Japanese as
a heavy bomber, yet by Western stan-
dards would have scarcely rated the
medium bomber category. It was
nevertheless the best bomber to serve
Japan in the war, albeit too late to influ- i
enee the tide of events of the last year.
By then the American air raids on the
Japanese homeland were devastating
aircraft plants and production was
seriously affected. The Ki-67 Hiryu
(flying dragon) was designed to a 1940
specification, issued in 1941, for a
strategic bomber intended for use in
an anticipated war with the Soviet Un-
ion on the Sibena-Manchukuo border.
By depart ing f rom established
Japanese practice and including
armour protection and self-sealing fuel
tanks, design of the prototype Ki-67
was protracted, and it was not until 27
December 1942 that the first aircraft
flew; it proved to be highly manoeuv-
rable and pleasant to fly, and posses-
sed a top speed of 538 km/h (334 mph).
In the same month it was decided to
adapt some Ki-67s as torpedo-
bombers. The army put forward such a

host of suggestions for additional
equipment that production suffered
long delays, and it was not until Octo-
ber 1944 that the Ki-67 (codenamed
'Peggy' by the Allies) was first flown in
combat by the 7th and 98th Sentais,
and by the navy's 762nd Kokutai in the
torpedo role during the battle off For-
mosa, Thereafter modifications were
held to a minimum as production was
afforded the highest priority; but by
then American raids (and a devastat-
ing earthquake in December 1944)
severely disrupted production, and no
more than 698 Ki-67s were produced,
some of them being flown in kamikaze
strikes in the last months of the war.

Specification
Mitsubishi Ki-67
Type: six/eight-seat heavy bomber
Powerplant: two 1,900-hp ( 1416.8-kW)
Mitsubishi Ha-104 radial piston
engines
Performance: maximum speed
537 km/h (334 mph) at 6090 m
(19,980 ft); climb to 6000 m (19,685 ft) in
14.5 minutes; service ceiling 9470 m
(31,070 ft); range 2800 km (1,740 miles)
Weights: empty 8649 kg (19,068 lb);
normal loaded 13765 kg (30,347 lb)
Dimensions: span 22.50 m (73 ft
9.75 in); length 18.70 m (61 ft 4.25 in);
height 7.70 m (25 ft 3.2 in); wing area
65.85 m?' (708.8 sq ft)

Proving highly manoeuvrable and
fast, the Mitsubishi Ki-67 Hiryu was
used in the torpedo role (especially
during the Battle of Formosa).
Production of this effective aircraft
was severely restricted following
American bombing raids and an
earthquake.

Armament: single trainable 12.7-mm
(0.5-in) Type 1 machine-guns in nose,
two beam positions and tail, and one
20-mm Ho-5 cannon in dorsal turret,
plus a bombload of 800 kg ( 1,764 lb) or
one 1070-kg (2,359 lb) torpedo, or
2900-kg (6,393-lb) of bombs for
kamikaze mission
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Carrier
Aircraft

Carrierborne airpower reached such a peak in World War II that several

battles which took place over the Pacific were fought solely with carrierborne

aircraft. Elsewhere the carriers were protecting convoys, fighting submarines

and covering beach assaults.

The overwhelming importance
of carrierborne air power to

warfare at sea was only dimly
foreseen in the years which led
up to World War II. Historically, it
had been the battleship and the
naval gunnery which had domi-
nated the oceans ever since the
days of the Spanish Armada right
up to the Battle of Jutland. In
addition, battleships considerably
outnumbered carriers in navies
throughout the world.

Nevertheless, the 1930s saw
the evolution of the methods and
tactics that were to dominate the
Pacific War and which were also
to contribute greatly to the suc-
cessful conclusion of the war in
the Atlantic. It was the US Navy
that was eventually to become
the master of carrier warfare;
however, both the Royal Navy
and the Imperial Japanese navy
were able to make significant
contributions.

The demands made by this
new form of warfare were consid-
erable, especially upon the air-
craft used and upon the young
pilots who flew them. The 'con-
trolled crash' of a carrier landing
demanded strong nerves and a
strong aircraft. If the sea itself was
anything other than calm (which
unfortunately it so often was), the
motion of the waves would cause
the deck to pitch and roll alarm-

The US Navy led the field in carrier warfare. These Grumman TBF Avengers and F-6F Hellcats
are on the deck of USS Monterey in the Pacific theatre.

ingly, making landings rather
tricky.

In general, purpose-designed
carrier aircraft had inferior perfor-
mance when compared to their
land-based contemporaries -
although this did not prevent
the Fairey Swordfish from amass-
ing a war record which was sec-
ond to none - while conversions
of landplanes, such as the

Supermarine Spitfire produced
performance - at the expense of
durability. Instead, it was left
to the Japanese to show that the
carrier aircraft, in the shape of
the Mitsubishi AoM Zero, could
outfly and outfight its land-based
opponents.

It was, however, the swarm of
big, beefy US Navy aircraft, which
were based upon the navy's

massive American carrier force,
that was to prove decisive in the
Pacific. Led by the Grumman F6F
Hellcat and the Vought F4U
Corsair, US and Allied naval air-
craft in their thousands ranged
the skies over Japan during the
final months of the war, in a
display of naval air power
undreamed of only five years
before.
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